[ 0001] MULTI - CELL COORDI NATI ON FOR MULTI MEDI A BROADCAST
MIJLTI CAST SERVI CES I N A W RELESS COMMUNI CATI ON SYSTEM
[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention
is related to a wirel ess comruni cati on system More
particularly, the present invention is related to
mul ti-cell coordination for nmultinmedi a broadcast
mul ti cast services (MBMS) in a wrel ess conmunication
system [0004) BACKGROUND [ 0005] The third generation
partnership project (3GPP) Rel ease 6 defines MBMS,
which is a counterpart of other multicast services
~operating in other conmunication standards, such as
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changes to t he LU T ent specifications for MBMS so that

tne new arcmyfsecl:?ure can support MBMS efficiently.
[ 0007)LTE requires the support of single cell and

THodd-cel | MBVB BACKGROUND

[0005] The third generation partnership project (3GPP) Release 6 defines
MBMS, which is a counterpart of other multicast services operating in other
communication standards, such as digital video broadcast-handheld (DVB-H).
MBMS allows downlink data to be transmitted from a single source to multiple
recipients in broadcast or multicast modes. The existing 3GPP release also
defines the MBMS channels, scheduling, bearers, procedures, and the like.
[0006] In the 3GPP long term evolution (LTE) project, a new universal
mobile te}ecommunication system (UMTS) evolved universal terrestrial radio
access network (E-UTRAN) and evolved core network are introduced. This
inevitably requires changes to the current specifications for MBMS so that the

new architecture can support MBMS efficiently.

[0007] LTE requires the support of single cell and multi-cell MBMS
transmissions. For multi-cell transmission, MBMS, (e.g., mobile TV), is
transmitted on the coverage of a group of cells, MBMS may be transmitted on a
multicast channel (MCH), soft combining of MBMS data at the receiver may be
supported within a particular service group (i.e., single frequency network
(SFN)), and synchronous transmission of MBMS data from multiple cells is
possible.

[0008] To achieve synchronous data transmission in multiple cells in the
LTE architecture, inter-cell scheduling is required. In Release 6, the
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transm ssions. For multi-cell trdnsm ssion, NBMS,
(e.g., nobile TV), is transmtted on the coverage of a
group of cells, MBMS may be transmitted on a nulticast
channel (MCH), soft conbini n? of MBMS data at the
recei ver may be supported wiThin a particul ar service
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previdéd tefddilitate multieselidedrisnaissietul i ng is require& In

Rel ease t synchroni zation is performed by a
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resent invention is related «an -
cobifingiiin 1UnG & | RyRd fa e iobne AnRRpge "Gt BYEHER Node-Bs
(eNSHEng, giaé' e8Il fdrafansiisSBhRfMBMS datd synchmonously in multiple
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scheme may be preconfigured for the eNodeBs for
dypgmidallyni zati on. Alternatively, the eNodeBs may be

O onc 15 00RO paght VRN pREFaES B Gockss gatoway for
controfling a plurality of evolved Node-Bs (eNodeBs), the access gateway
including:

a control plane;

a user plane; and

a multimedia broadcast multicast services (MBMS) multi-cell coordination

unit including at least one control part located in the control plane of the access
gateway for coordinating control signaling to the eNodeBs, and at least one data
part located in the user plane of the access gateway for coordinating data
signaling to the eNodeBs.

[0011] BRIEF DESCRIPTION OF THE DRAWINGS

[0012] A more detailed understanding of the invention may be had from the
following description of a preferred embodiment, given by way of example and to
be uhderstood in conjunction with the accompanying drawings wherein:

[0013] Figure 1 shows an MBMS coordination unit located in an access
gateway in accordance with the present invention;

[0014] Figure 2 shows an MBMS coordination unit located in an eNodeB in
accordance with the present invention;

[0015] Figure 3 is a signal flow diagram for pre-configuring scheduling to
synchronize a group of eNodeBs in accordance with one embodiment of the

present invention,
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controlling a plurality of evolved Node-Bs (eNodeBs),
the access gateway 15including: a control plane; a
user plane; and a mul timedi a broadcast nul ticast
services (MBVMS) multi-cell cq@rdination unit including
at | east one control part l|o ed in the control plane
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under | n conjunction with the acconpanyi ng

drawi ngs wherein: [0013] Figure 1 shows an MBMS
coordination unit |located in an access gateway in
accordance with the present invention; [0014]Figure 2
shows an MBMS coordination unit |ocated in an eNodeB
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30 accordance with the present invention; [0015]Figure
3 is a signal flow diagramfor pre-configuring

schedul ing to synchronize a group of eNodeBs in
accordance Wi th one enbodi ment of the present
invention; 2a [0016]Figure 4 is a signal flow diagram
for hand-shaki ng scheduling to dynam cally synchroni ze
a group of eNodeBs in accordance w th another

enbodi ment of the present invention; [0017] Figure 5
illustrates MBMS control channel (MCCH) information 5
scheduling in accordance with the present invention;

[599%8] Fi gﬁ{g%ré SHME AN QXRAPRIrS! Gnfigitaitipu ' &t 410 eNofleBrthat
operate in accordance with the present invention; and
[0019] Figure 7 shows an exemplary configuration of an MBMS multi-cell

coordination unit that operates in accordance with the present invention.

[0020] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
{0021} When referred to hereafter, the terminology ‘“wireless
transmit/receive unit (WTRU)" includes but is not limited to a user equipment
(UE), a mobile station, a fixed or mobile subscriber unit, a pager, a cellular
telephone, a personal digital assistant (PDA), a computer, or any other type
of user device capable of operating in a wireless environment. When referred to
hereafter, the terminology "base étation" includes but is not limited to an
eNodeB, a site controller, an access point (AP), or any other type of interfacing
device capable of operating in a wireless environment.

[0022] The present invention addresses issues to support multi-cell
transmission of MBMS in the proposed LTE architecture. The present invention
defines a multi-cell coordination unit, proposes the location of the MBMS
coordination unit and different scheduling procedures, defines how the existing
MBMS functionalities, (such as notification and counting), may be modified in
the new architecture, and defines the new scheduling for the MBMS control
channel.

[0023] Figure 1 shows an access gateway 100 in communication with a
plurality of eNodeBs, (i.e., cells) 1051, 1052, 1053 and 1054. The access gateway
100 includes an MBMS multi-cell coordination unit 110, (i.e., an MBMS server),
configured in accordance with the present invention. The MBMS multi-cell
coordination umnit 110 is a logical entity that controls the eNodeBs 105 and
coordinates muiti-cell scheduling and transmission when the eNodeBs 105 belong
to the same cell group. Functions of MBMS coordination unit 110 may include
scheduling and timing confrol, counting, eNodeB registration and feedback. For
each SFN, the MBMS multi-cell coordination unit 110 also configures the
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operate in accordance with the present invention; and
[0019] Figure 7 shows an exenplary configuration of an
MBVMS nmulti-cell coordination unit that operates in
accordance with the present invention. [0020] DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0021] Wen
referred to hereafter, the term nology "wrel ess
transmt/receive unit (WIRTJ)" includes but is
not'limted to a user equipnment (UE), a nobile
station, a fixed or nobile subscriber unit, a pager, a
ceIIuIar t el ephone, a personal digital assistant
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[0026] The MBMS multi-cell coordination unit 110 may be located between
the E-UTRAN, (.e., an eNodeB), and the access gateway 100. The physical
location of the MBMS multi-cell coordination unit 110 depends on the particular
implementation. As described above, Figure 1 shows an MBMS multi-cell
coordination unit 110 that is co-located with an access gateway 100. In this

scenario, there are multiple instances in the control plane 120 of the access
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110 includes at |east one control part 115 located in
a control plane 120 of the access gateway 100 for
coordi nating control signaling, and at |east one data
part 125 |ocated in a user plane 130 of the access
gateway 100 for coordinating data signaling. Both the
control part 115 and the data part 125 may have
mul ti pl e i nstances, each of which corresponds to a
particul ar service group, (i.e., BEN). The access
gateway 100 further includes a systemarchitecture
evol uti on (SAE) bearer control unit 135, a mobility
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to get other preloaded information about the eNodeB 105, such as a previous

counting record, and the like;

9) the eNodeB type: information such as if the eNodeB 105 controls
mixed or dedicated cells for MBMS;

3) the number of users interested in the MBMS;

4) the eNodeB status for MBMS, (e.g., whether or not resources are
allocated for MBMS); and

5) existing MBMS: when there are multiple MBMS in a cell.
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cell coordination unit 110 via the control signaling
bet ween them [0036] The 1VLBMS nulti-cell coordination
unit 110 al so keeps track of the resources
availability at any given tinme. If the resources are
not used, the eNodeBs 105 are allowed to use it for
dedi cated service. However, the priority of the
resources should be for MBMS. [0037]In accordance with
yet anot her enbodi nent of the present invention, the
MBMS notification mechanismis used to inform WIRUs of
an upcom ng change in critical MBMS control channe
[(OSBLCH) | Mhetmfaiiation AnseBESmntid N aeBi 1§ tortte VEBME multi-

ogif Borgiphfibh B IR et Walaliby b0k dbh R, FONEV T

ta nessag ated at the access
[09aBEway ﬁ\he ﬂ\ﬁ@l\dﬁm@mﬁu qoovbnatmmu 13Qalsorkegns traciypf the

rd3 2 13@@&9%2% t6M. O the R&olREs hBHoORistd the

sen over WRUs should be_inforned if .an
elNpeRmHS@Are sHowed tosisgiit for dediprtied sexvigeq FHovesveryRpe priority of

PR Ele @Qﬂﬁmmpbéﬁﬁqugﬁman VBMVS notlflcatlon Upon
detecting the MBVMS not flcatlo élon

fo
0937 ce Powort%aﬂsg ewi lﬁneélt %{ \t;ﬁ% epresent
Mhhaﬁpﬂﬁdlmms ﬁoﬁﬁbzﬁ,ngr mualaaﬁanns needitoinfoine WIEHs af an

t he be nn| n fg{iﬁﬁéﬁ&g %omgf% ch%g!gé Qﬂ;\@?ﬁb m,—,%{!‘ﬁ&h aAn

Nﬁﬂﬂﬁnnnﬂkaﬁmshnhadobmswntﬁud@@@E@E@hBéQadduﬁﬂﬁﬁgfvwmgUé
f e t
E0ALAF theHRutdation SRMRAge hil) 1R crBREN uF o Ahe dMorruyf e the
MBMEanwiiceBycoprdimmion writs Wath meMBMAiipdicater ghaqnel (MICH),
tﬁ@ﬁf&n‘feﬁ;ﬁdnqg sk \Gvler @he NRYCRE mmwsmmcaue BiOEER if an
However, for eNodeBs that belonga¥§ g%F rvice
RECoenngslipngis sequirech NIRHs afpfle ¢ cEumechel BRLLTENE 2
Wﬁoo Stlicatign bYUpdie d&@tbﬁlgm?é IM?ﬁIS nétificadionainidivation for a
cor. ant her
%?'é‘fgﬁ %ﬁfﬁéﬁ% SRS °|5’ Foc gA ur eé F‘géﬂl}g grdp P
sﬁ»&fmﬁﬂﬁ&ﬂmmﬂcﬂﬂnwnhehqgﬁhﬁ%mﬁﬂuaQOmMMMQEWMMHanéf“ﬂmn
aVFI'ER ac{xhxggch%n?sxﬁ % %@&t &Qe /e at e%’eéﬂ)g& MeddEatidh should be

reque of counting i's In In_the notification
inshaliedaghibersedubling ¢ arplifyregsnnletiohef s657iee apfidhe like.

[C0RBF MBMp, Rele4kos, xﬁhﬁH&h&xﬁs aﬁmlsbe&su&mﬁerf&mawgn RNC.
re uest. The exact number WI'RUs reﬁgﬁpglggﬂio %g

L'Kg aehifectpre, thy TRSHReB PR CoHTH B o 2=

é?%%%@ZHb&QQﬁ%%%ERHkﬁMTﬁyﬂd@ﬁ%&a&bshﬁEsaMﬁ&gnm@anda&an
ol | ows i.n a state

o BE LD, RRCRBHPE (RERIE B STRUUP B o (FFA M Fiidcell
cdorttimatioBRmitconnect ed until they receive the NBNB A

in an_ LTE
ok wgﬁﬁwgfdﬁ%k‘f\{ﬁ? ’Z‘%t%é‘?h'%@n Hﬁw&% ks ko reséntﬂh%ﬁhon,
kMBSt doentieg pocedunefs iseddyesWIRY taiaforg WWRAN about
tﬁé 86 bePBY WA R 4r8 lﬁfér%é& ith REceliRE MBNISE CA ixBgudt for

ange the WIRU state fromLTE ACTIVE to LTE U
cmzpﬂ R the Imﬂfk?aﬁe&em grbigyed fg TRAAAS ‘Z{é&@ 5
belonging to the same MBMS service group to respond to the counting request.
The exact number of WIRUs responding to the counting request is a radio

resource management (RRM) issue.
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| NFORVATI ON, the WIRU draws a random nunber and
decides if it will respond to the counting procedure.
If the WRU should not respond this tinme peziod, the
WIRU continues to acquire the MBMS ACCESS | NFORVATI ON
and repeats the above process again. [00421The present
i nvention provides a nodification of the procedure.
Upon receiving the counting indication, the LTE active
WRU al ways notifies the EFUTRAN its interest in the
advertised MBMS. Thus, the E-UTRAN wi || know

i mredi ately how many WIRUs are interested in receiving
(0P, andwTRUS witd QitRpdtUTE mt&xareﬁaisaxaﬁllbws A WFRU in an

LB 5L B85 Beptatig Rhalonas SRR gVt bR, e

WB(ERJUE will Sexaainr ERC conmevtadt tatil ﬂteatracplve{ WMFB A WERU in

a3 E‘Mﬁ% gL aﬁg F{gﬁ&% %Jem%@ %ér% ﬁ?@ﬁ%&r’%&& o

thaMEBIMS dWathinithe WStRI§ e responrroiintenestte Hre MYBYLZ will dgck”

Befr
o e f A O Sl S OB o

E@%@théme}B@& to start the MBMS. [0044] The

[ggsent irpvendibR PEOVSERS fecBBtidOd of Othép MBMSUPACCESS
access and resource ﬁ%_l ocation_ for a count “ng%

INFORMATLON, the WERL (draws; 4 gandem pigpher, des if it will

I ment
résponfl 6 S8 Eodnlﬁiﬂglﬁrbaﬂuréf hEf the WITRDisHosldnotf respand this time

t) he
witog-yhS R o b ShEe ke B RO HBCR RN OO e
répaty thenaloee piiERissagam.an LTE Dil e m)de are count ed.
[%i%‘é] adva@l@%@' g dnt! ﬂ'véné&p BPgvilles 4 hadaiNW:ldn &fthdNprocedure.

i dl 0 not need to send an indicatiqgn about

Uhoni necdivimgrths coynfing indicagion. WVETE @ctive WY plvags B°t1ﬁes
RS B-UTRRNSits PotRrdsf B €d Sdbertisal Masmsn Thus) the BUTRANaw1L

k;g.'l’vl nk r esolg'r ces g a}?g\,{i dovvnl 4‘6 r sougqcﬁ%gh&%? :NI téis
1ﬁﬁaﬂh&tmﬁ QA bd phsserb A@drd ﬁemhk awd # brioadéast dedticadt sdrvice
Fler BN earel (The WERY Moty ApGD MR AN AR ke
cufepbeshnkctiorcsiatds. ng.

[0043] Then, for the idle WTRU, the WTRU will perform a random draw to
decide when to establish the RRC connection. The random draw will stagger the
RRC connection procedures in a cell to avoid overload. This information can be
passed to the E-UTRAN as well so that the E-UTRAN knows when fo expect to
start the MBMS.

[0044] The present invention provides a method to improve uplink access

and resource allocation for a counting procedure in accordance with yet another
embodiment of the present invention. The counting is performed in two steps.
The first step is to count WITRUs in an LTE_Active state. Ifthere are not enough
WTRUSs in the LTE_Active mode, WI'RUs in an LTE_Idle mode are counted. The
advantage of this scheme is that WTRUs in an LTE_idle mode do not need to

send an indication about their interest in a certain MBMS service when there are
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2) Optional: Change the counting paraneters, (such as
probability of response), so that probability of WRUs
respondi ng back increases. 3) If there
are not -enough WIRUs in an LTE Active response back
for the service, the MBMS service notification package
should indicate that WIRUs in an LTE Iclle state need
to respond for counting. [0046]In the LTE system two
| ogi cal channels are proposed for MBMS in yet another
enbodi nent of the present invention. An MCCH is used
for control information and an MBMS traffic channe
WHYRCH) ini § comnsedtddomotie aésponse. rnw&mEﬁmmhupmﬂkjwammhks&@mﬁbr
he.onl v | oqi I
PR B Sod Rae BT BE el e OB R AR AV T 20
IPE vBMStatedi cat or channel (M OH) and schedul i ng
(ofAg)r mat i %e%etﬂﬁ&'%@}c‘ﬂ;&e%&%é k&eb&%&%ﬁﬂﬁ&w& 1VLSCH)

can ‘be sent over 471Fi gure 5 illustrates

the MOOR DrMBM%qqrme gemmopwgcw Wﬂ%éﬁbﬁ%ﬁ?—?ﬁé"ﬁ

~WMERﬁﬂ&mh&H@&&bﬁ&ﬁnhkmhﬁn@ased on the current
wth some u ates

schedul i ng i n. Re] ease
accor dan c% Qutiqnal: I’Fglaﬁg% A ‘ish(é“%d’é‘g)abﬂlty of
®Epise)yB) thatQrobabiBty sITWTRUS &e@ondmgabmk ihéreaddsCH t O

the eNode® TLUFHR afs 79 presi R T oo FR e et pack
for dheé dexviden thé MBMSOsirvige chovificatitn Prelkage. shpuld itdieat® that

t to th
T e D L0 A ldap kil BbeRBIARET 1 © Lo°
[0046)f i cat Inothed &R axstanswolegicalghesnnels areproppges MBS in
YR ¥nbhed Sﬂﬁ)o@i\ﬁfernt %f't%en}_ Rfventidfd W MEBOH{sQiseR Fdr@Bntrol

previously sent over the d
infemHeORd.AT MBS e Ses yﬁggﬁgﬁﬁ B%ﬁéﬁ&@% th LTE,
dheflmoatwmrbethseﬂqugl&g chilﬁndleﬁhind]aMBMSmeﬁtrﬁﬁnﬁﬂE;atmn

Mé‘%ﬁmdl o %‘lfl,gqq] %%é%org%is gn?l%@’{% %r%caftor channel (MICH)

amﬂréchekhﬂﬁ@ infoninatios omen MBMS acHeddling tleanmel (MBCHbeamtbe sent

ove v ncludlng yans service type, the indices of
f)éranes ‘(or Tags) where a particular MBMS service

[@Dﬂl be t¥Fignemd illustrates shie MOSThinforogaiinn schedulipginacaydance

with MRVBr&BH: iientibkert lé%gséa%n b drroat schdeﬂﬁ{g RRddse 6
occur after the first nodification peri

itk porge npdates- tincmc?féﬂp@dmshbhe PISECHAIRY RSO %1%93%‘19«5? sends

Mnivg HRbifeAtibS iRMTnAtoa advey theaMFCCH! &0 thEAWIRUs during a

Efation poRbiE e gutorat SipelodsH ap oy WHAS: W Mo

damfm@ be pidvadedih the vpbiading doGalinkdranpe r'thesNodeB may send

SR PTG U DAL AR gl Bl o

times: esfethe HetifinetiempenindsiiFa tieoMBMH eontzeldnformation may be
sEREded %g&’céﬁ TSGRk &@ngﬂfbﬁmaﬁsﬁ beviéiéiys%atéx)&ah@iusm

Sessi on arte VI a ant enna_ 620.

cep abe endated gloing thenrotifirationt geried 07 tbya S?‘Fq'l%g sthapee
RRAPEESAY BllcWia] kBOhbififidation ks 508 a irst mb&xﬁaﬁﬂiaﬂmed

620 in res fo the, receiver, 605 ivin

G et Ao CORL i A o 6 LB etion period
5 0tdoneding rhdretddthided iifothatidre abbitetid MBMBaindining MBMS
eNodeB 600 can start an 1VIBMS transm ssion. The
receiver 605 is further confilfured to receive via the
antenna 620 a coordi nated schednling tinme stanp that

i ndi cates a coordinated time when MBMS data shoul d be
transmtted by the eNodeB 600 in the sane SFN to at

| east one WIRU. The receiver 605 is also configured to
receive MBMS data, and the transmitter 610 is farther
configured to transmt the MBVMS data to the at | east

one WIRU i n accordance with the coordi nated schedul i ng
time stanp. The transmitter 610 is also configured to
transmt registration |nfornat|on V|a t he ant enna 620,

P




coordi nation unit 700 that operates in accordance wth
the present invention. The 115B1VIS nulti -cel

coordi nation unit 700 conprises a receiver 705, a
transmtter 710, a processor 715 and an antenna 720.
The receiver 705 is configured to receive via the
antenna 720 a tine stanp and resource availability
information that indicates the time that an eNodeB can
start an MBMS transm ssion. Under the control of the
processor 715, the transmtter 710 is configured to
transmt, via the antenna 720, a coordinated .
sepHESI Dk Tl iddigesDf aimfrhﬂat (o RN sthexe apwtisniir MBMS service

e AR S R SRS e B e i
Axmthewmbdiﬂb&lom périod 26 nenédeyr alier the festapodification permd
SIR0, Tflid ShesfHcnl FBHO@ ol AMATIALABMY dbedsCAFrmalian is

the transmtter ?%g
Hewiotifrally bomsmifted dEach repefition renqyii 15 shork °%tb°n
ﬁ% qgi stered eNodeB, the details of a partlcular

edulln schene. The receiver 705 |s f
0B8] gur cHlignes 6 Sacrs8a eFRn %‘EPE%FH‘@"’ H r?é’ %&BaGRO that
dPaMey & &%rdéﬁ%@ﬂtﬁﬂb@ﬂtmlﬁventmn ThekNo8eB®OR ooinpfises a
coordln the.pro i on of nul b
’ﬁ‘ﬁ?‘f’?’b @ % Ir?]cess él5n§ﬁlci @n mﬂﬁé‘%tzo The

W el ess conmmuni ca I on
&y&b&momml dofifigared qolmceawe aynotificatiorethayan MBMS session has

ém ! % Q—JE;\]’E? %2% Q‘éﬁ%@n&? 816 iPbiHeRurbd tPfransmit a

erelin the eNodeBs are
mcdmamm aed| respwTe AveBa R infgrmptoyiacthe; yatepps iz in

ﬁ&ﬁs}gstb NHe rece 1vert 60% &ﬁﬂ%&gt@h&ﬁoﬁbﬁx& 8 ﬂdtéﬁgﬁxhdmby the
mgg(ﬂﬁg%gﬁgls%l tlmeg sk oqtﬂe@ltﬁg'f &Mﬁ he eg%de]!"1 600
GRPQHRD 'I\A];Msufﬁhh%sﬁibﬁp rTlsé P@elvbh ®06Ne deBber configured to
reglsterln Wi t
HeRRIve V/‘E’é% woP |6%§P|°8?f’x§?ﬁ%?3ﬁ°?’8 @aén%@mtlé %Jgh?%ﬁ?aé %"édrmag esa
@Mﬁ&‘ed\wﬁémh&i MBMSIdam ftouldbdedosmiited hyethe eNodeB 600 in

ansni f dﬁﬁ% SAPsRPS: Midied t
gb@ E& ﬁ%ﬁtone eﬁ%ﬁgg Be transﬁ????%ggﬁﬁe °
maswmsadm arivethemtmensmhibten 6.8 g frtker gopfigured 1o transmit

Sa8Md 8%l (3186 R U1ELE one WTRU in accordance with the coordinated
scheduling time stamp. The transmitter 610 is also configured to transmit
registration information via the antenna 620, and the receiver 605 is further
configured to receive via the antenna 620 the details of a particular MBMS
scheduling scheme,

[0049]) Figure 7 shows an exemplary configuration of an MBMS multi-cell
coordination unit 700 that operates in accordance with the present invention.
The MBMS multi-cell coordination unit 700 comprises a receiver 705, a
transmitter 710, a processor 715 and an antenna 720. The receiver 705 is
configured to receive via the antenna 720 a time stamp and resource availability
information that indicates the time that an eNodeB can start an MBMS
transmission. Under the control of the processor 715, the transmitter 710 is
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3. The nethod as in any one of enbodinents 1 and 2
wherein the MBMS coordi nation unit is located in an

access gat eway. 4. The method as in any one of
enbodi nents 1 and 2 wherein the MBVMS coordi nati on unit
is located in an eNodeB. 5. The nmethod as in

any one of enbodi nents 1-4 wherein a first subset of

t he eNodeBs belongs to a first single frequency

network (SFN) and a second subset of the eNodeBs

bel ongs to a second SFN. 6. The nmet hod of

enbodi nent 5 wherein at | east one the eNodeBs bel ongs
doafiBaidd to tranbmitf vinshe antdnae C20)d coftinated scheduling time stamp

tﬁf: %ﬁ%a?% o"!f’ (2009 a%ﬁ%zgf en gﬁlgg%t?a 1M £hdinitde by the

1 on unl es at east one control
NodeB incthecuhmenSENdoratrlesstping W THU. afhe zeceiter J5 dg dyriher

AR NG ORGe usﬁfﬁéﬁ%ﬁ%&?ﬁ?ﬁ%ﬁcﬁwm@
vgattbmytemp 728l %trwn@mea 730 igfarthey co totrangmit,
gﬁe Anfinn@ 2ot sk sferel RINVIBB/ bﬂie"ﬂe&ﬁ@s mpmicummms

he data part have nul ]| pl e st anc

ﬁﬁhﬁ v, SISO BRIYGR ELIR SR QRO ERT o IR ARy the
Alirke £cBEMe from an DANhgstegi.hod as in any one of

di mengs rther conprising: providing eNodeB
[Iogg&“fl c%—%ﬁ%rn&tl on to the }ABMS coordi nation
un|t 1. 10A mhbéhodwt hardisating dng poavisiod ofpivdiiinedis broadast

L4l Relis) B v J,\Bﬁfu%,éamﬁé ’Zéiﬁ'iﬁélh&ﬁ

‘ﬁ‘g{ ﬁ%l%g&coor | nagl[ A itelids € v g2

on unit. . he net hod

n"lnraiiiy of pRirebdss GrARSTiHERPRlye 1i Wﬂtﬁ@rwghwgof evolved
Rbay. Bg k&%de 159 Gv'i‘i%}élﬁ Bhd NGB MBY By rcRed: bdtBolpRBviaa MBMS to

ar I ng the nunber of , WIRU users interested in
Wﬁgﬂt‘ﬂ@e@%m&l‘%‘g 12. The method as in any

One YroBIRRAUHMBME dovidinktibh Bl faebmdimitig the transmlissign of

Mgg\g%bﬁzﬁ %ﬁs‘&# rtgawuf orl/B3MS to the MBIVIS
: 2. The method of embodiment 1 further comprising:

the eNodeBs registering with the MBMS coordination unit;

the MBMS coordination unit providing the registered eNodeBs with
information for scheduling the transmission of MBMS data; and

the eNodeBs receiving MBMS data; and

the eNodeBs transmitting the MBMS data to the WTRUs in accordance
with the scheduling information.

3. The method as in any one of embodiments 1 and 2 wherein the

MBMS coordination unit is located in an access gateway.
4. The method as in any one of embodiments 1 and 2 wherein the
MBMS coordination unit is located in an eNodeB.
5. The method as in any one of embodiments 1-4 wherein a first subset
of the eNodeBs belongs to a first single frequency network (SFN) and a second
subset of the eNodeBs belongs to a second SFN. -
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13. The nmethod as in any one of enbodi nents 1-12
further conprising: providing existing MBVS
information to the 1Vf BM5 coordination unit.

14. A method of coordinating the provision of

mul ti medi a broadcast nulticast services (MBMS) in a

W rel ess communi cati on systemincluding a plurality of
wireless transmt/receive units (WRUs) and a
plurality of evolved Node-Bs (eNodeBs), wherein the
eNodeBs are synchronized to provide MBMS to the WIRUs,
the met hod conprising: providing an 1VI BMS

coor 6 natTlonmedhdd of émbahméﬁBﬁ wherein atitpaat one the eNodeBs

|f| cgt%og,%gr pon has started,;
e € %s sen ng 4 tinme starap and resource
av ai I7ab| | TheymietHodraseniany one of ebidients bbdrereindhe MBMS
g Bl S 6B bt o
apirscess@Eataray for eooriingting coniel signaling apd ghl9agtong dasa part
162 88Pi0L N6LAN188e Bthk Q%c%y&&ﬁrﬂf Podriiativpidatd Sighaling.

i ndi cates_a coordi nated_ti nme en ata should b
t ran8ni t t ERp Wethodof epbedimsat 7y I{eﬁ‘é‘l'\@gﬁé gt fpartand the
d&i:@ PHEY CaveshwRifle (it cek Oedehof WHRS corréspopdd tiedparticular

e| Vi n t he eNodeBs
%?‘i’fd‘l%gﬁﬁ\@@‘s\ﬁto the WIRUs in accordance with
t h e eoor d'oetne thalciscid winyogre tof ambediargnts 1-8 furthet Bompising:

et DB tviding @g%gaﬁq&éné&aﬁ%ﬁrﬂo%&snmﬁe SAMS B/dision

unit I'n an access gatewa
umat. hod of enbodi nent 14 wherein the MBMS coordl natl on

uni t 3ps | Peatethdahsan /YQHeBf embodiments 1-9 further comprising:
providing eNodeB type information to the MBMS coordination unit.
11. The method as in any one of embodiments 1-10 further comprising:
providing information to the MBMS coordination unit regarding the
number of WTRU users interested in receiving the MBMS data.
12. The method as in any one of embodiments 1-11 further comprising:
providing eNodeB status information for MBMS to the MBMS coordination

unit.

13. The method as in any one of embodiments 1-12 further comprising:

providing existing MBMS information to the MBMS coordination unit.

14. A method of coordinating the provision of multimedia broadcast
multicast services (MBMS) in a wireless communication system including a
plurality of wireless transmit/receive units (WTRUs) and a plurality of evolved
Node-Bs (eNodeBs), wherein the eNodeBs are synchronized to provide MBMS to
the WTRUs, the method comprising:

providing an MBMS coordination unit;

the eNodeBs receiving a notification that an MBMS session has started;
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17. The nmethod as in any one of enbodi nents 14-16
wherein .a first subset of the eNodeBs belongs to a
first SFN and a second subset of the eNodeBs bel ongs

to a second SFN. 18. The nethod of enbodi nent
17 wherein at |east one the eNodeBs bel ongs to both of
the first and second SFNs. 19. The nethod as in

any one of enbodi ments 14-18 wherein the MBMB

coordi nation unit includes at |east one control part

| ocated in a control plane of an access gateway for

coordinating control signaling, and at | east one data

part ggap of €6k eNodeBsS géndllihglrhetiﬁie taﬂhmIﬂanésxﬁ:sgatemgﬂéhﬂity

.coordinati si gnal j.ng. . . e -Of .+

iemtea i DRI RS EorRBatRe it the sriiifteg e SRl Rdtine

tHatan@that thaeNodeB tampbiart as MBMEIrarsaniksioh; whi ch

corr d . [ : e tingelst neLbath

as | ?ﬁgﬁyo%r%q.g'fae@%tgoé ér’r&led%%%%%hfg%%re[n t g%gl\lodeBs v

the MEBMS cotmdiNBB whit that indirathea serdinstefimpapen MBMSdata

otld £l EIBHATY BY Gk 1NBASS 12 Bhd QAme AR BRlhdky dibwork
mul t

Fovision 0O medi a broadcast raulticast services
(EFDVty the WEBHsit em conpri sing: an MBI VLS coordi nation

uni t ghe ENHABsHebdiVing MBMSdABSakd ansmi t/ receive uniti3
WIRUS) ; . I |t f .Node- -
(eNodeneodircransmistik th S RenE PR R BPrefeeice
th@ coordid=2ed mﬂul_dhtbifnid‘kﬂzaﬁﬁl?l\/s coordination unit, (ii)
receijye inf ornpti.o om ¢ ;
for g‘\éhedﬁ{’? Wﬁn&t"ﬁé’??‘?% megg}%/ﬁyge%%gﬁsa&g Il |t§°n unit
is bwatedinVBMBceatgntewayl (iv) transmt the MBMS data to
the %Rwﬁ%@%groggx%gﬁ%hb 14 %ex%‘ﬁb?@%% coordination unit

information. e system of enbodi nent 22
ipdesatddintareeN®B- coor di nati on unit is located in an

accegy, JaPRyAbthod as in adf ond RE efibOHARME 1AMOFhERM adirst
s\émﬁgéfgz;ﬁ?het gl\?odl\é%hs/%efoggg %I) Q gslt QJII a I'sg’coln %%lt)seeg ok' t%eae&odeBs
belongs to a second SFN.
18. The method of embodiment 17 wherein at least one the eNodeBs
belongs to both of the first and second SFNs.
19. The method as in any one of embodiments 14-18 wherein the MBMS

" coordination unit includes at least one control part located in a control plane of

an access gateway for coordinating control signaling, and at least one data part
located in a user plane of the access gateway for coordinating data signaling.

20. Themethod of embodiment 19 wherein both the control part and the
data part have multiple instances, each of which corresponds to a particular
SFN.

21. The method as in any one of embodiments 14-20 wherein the
eNodeBs receive the MBMS data from the access gateway.

22. A wireless communication system for coordinating the provision of
multimedia broadeast multicast services (MBMS), the system comprising:

an MBMS coordination unit;
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25. The systemas in any one of enbodi nents 22-24
wherein a first subset of the eNodeBs belong to a
first single frequency network (SFN) and a second
subset of the eNodeBs belong to a second SFN.

26. The system of enbodi nent 25 wherein at | east one
t he eNodeBs bel ongs to both of the first and second
SFNs. 27. The systemas in any one of

enbodi nents 22-26 wherein the MBVS coordi nation unit
i ncludes at |east one control part located in a
control plane of an access gateway for coordinating
cont agluﬁhgﬁaﬁwﬁgbessmdnmﬂ/mw onis m&tlaarand ocat ed

it o BRgAPY figvoed hode SRR QiYL plabp B Tk )

cwnﬁgma fotd) tdgéstezo vitio| th@aMBMSchmén@@pa pait; (R yeceive

uggél L g LS ”Séh%ﬁ\?ﬁﬁ@s '@'ﬁor% %@ﬁétrﬁﬁsrﬁlsswn of
si ngle requency net
MBM&dafas(mhmaye EBME datarheni] frE)n‘il'Qn%EJ emmww e

W‘E SalcguRNg GaBhAEsLd to provide

slﬁlag%éd%%e;m?ﬁ; t he_eNode s for trg@m on to ¢
the WRUSTh%ﬁY@temOfem bogimgpethencin the Cppiinaspn uai
8 da Al iR 2NR0E6MR g ({syst em configured to provide

Coor ot Torsatset of nbodgginf Bt % AR ) Bunagion wmt

coor 39ﬂat'¥]b‘i"1syl§f'ﬁn[‘°
i6 Joeh 5@ ihQin «Naiefl. nat | ng the provi sion of nultinedia

broaggast T aul cast SELYLSESe %g&{@emg %,ﬁy@h&@naﬁmt

conp S|ng ¢ T corlna|onun|t a plurality
s«nbsebl afethe s¥oeBn belong te edinst single Eequepryae %H]Fo( SFN)and a

% 5 RUQLYEBINTEs BsedoRBegaBs) , wherein each

Bs are conflgured to_(

r
not i ﬂﬁc atT%Sﬁ{i’ﬁ@P of egdgnent: B’Fi‘eﬁ‘zzig azﬁﬁ?s¥€&ed:}?8 eNefeBs
qglgﬂgglﬁ%ﬁg@mtﬁgﬁrgmgt e@@n(%aspn‘sﬁbl I |tty infornmation to
he coor di natj on uni e.esti
i ndi 4t | n§Pe AP AR 3 ona s e 3’%8 ng %%MS
cbbrBMSAT EHRIN mc(ludés dtdekst\ohe aomtool whrt ktcetaladsolve@utmhglane of

R

1sdutded th Heser laiaserpf thechcbgsstgateveayoige Beorinating @éﬁélgn

f o
A R N X%S?ﬁl?st"ﬁ?ﬁk’ﬁ”ﬁ‘s‘*”"z’?ﬂghe

dalte patRUsavermakiinlp em#eec% earhy ofavRigh CORTRSR B 5 att

ﬁ?gg@%hhé‘ﬂcytﬂéfﬁoﬂi@m) 31. The systemof

O™t st L it g ko aohhe0 35 R Rl colcbrising:
an access gateway configured to prov1de the MBMS data to the eNodeBs

for transmission to the WI'RUs; and

an operations, administration and maintenance (OAM) system configured
to provide MBMS multi-cell écheduling criteria to the MBMS coordination unit.

30. A wireless communication system for coordinating the provision of
multimedia broadcast multicast services (MBMS), the system comprising:

an MBMS coordination unit;

a plurality of wireless transmit/receive units (WTRUs); and
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32. The system of enbodi nrent 30 wherein the MBVS
coordination unit is located in an eNodeB. 33.
The system as in any one of enbodi nents 30-32 wherein
a first subset of the eNodeBs belongs to a first SFN
and a second subset of the eNodeBs bel ongs to a second

SFN. 34. The system of enbodi nent 33 wherein at
| east one the eNodeBs bel ongs to both of the first and
second SFNs. 35. The systemas in any one of

enbodi nents 30-34 wherein the |VIBM coordination unit
i ncludes at | east one control part located in a

cont rohi Aﬁ%f@éol@éms&eeﬁﬂemh@mywﬁ%ﬁé&h@m@wgess are
on ro S|§nallng, and east one ta part_ | ocate

) Eereivgra pefificatio @ng@ an Sessiogohas shagt 'g Q‘n
Wnﬂ@i&i aS Itﬁﬂéib Ldtﬂ&p and xiesmﬁﬁe aﬂt’&aﬁ%ﬂ:%r eiﬂf&fntmaﬁﬁﬂmd? nghet MBMS
er ei (0] on an . pa av
HpeeiPion vty Bt esBE AR}t it et el Bty Fvoaem
pan stagtilaar MBS transngsion];hdi) syafienm asordingtey scheluling time
SRAY BCRRb R B o4 MBMS Glor EABIOh UliPite IndiEHES S coppdinated
BnedeiBm MBMS dajashiould herfransmibted\hyithe eNodeBs in the samgsingle
ﬁ'@&ﬁéicbfoﬂ@twoﬁg @FN) tgttB@tW@RIﬁn @nﬁb&tﬁ@ PSR ENK) and Gv)

syStem confiqured to provid M5 nul ti-cel
3 clota, to ghe NETRHRER coprdrnen Wik the oordinated
Sched@ling 6ie@sSstagpt eway for controlling a plurality of

o3 & N%gﬁgﬁérﬁwggp% S IS SR RAaR Whrafhation wmit

is located in an access gateway.

32. The system of embodiment 30 wherein the MBMS coordination unit
is located in an eNodeB.

33. The system as in any one of embodiments 30-32 wherein a first
subset of the eNodeBs belongs to a first SFN and a second subset of the eNodeBs
belongs to a second SFN.

; 34. The system of embodiment 33 wherein at least one the eNodeBs
belongs to both of the first and second SFNs.

35. Thesystem as in any one of embodiments 30-34 wherein the MBMS
coordination unit includes at least one control part located in a control plane of
an access gateway for coordinating control signaling, and at least one data part
located in a user plane of the access gateway for coordinating data signaling.

36. The system of embodiment 35 wherein both the control part and the
data part have multiple instances, each of which corresponds to a particular
SFN.

37. Thesystem asin any one of embodiments 30-36 further comprising:

an access gateway configured to provide the MBMS data to the eNodeBs
for transmission to the WTIRUs; and

an operations, administration and maintenance (OAM) system configured
to provide MBMS multi-cell scheduling criteria to the MBMS coordination unit.
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a mul timedi a broadcast nulticast services (MIVD)

multi-cell coordination unit including at | east one

control part located in the control plane of the

access gateway for coordinating control signaling to

the eNodeBs, and at |east one data part |ocated in the

user plane of the access gateway for coordinating data

signaling to the eNodeBs. 39. The access

gat eway of enbodi nent 38 wherein both the control part

and the data part have nultiple instsnces, each of

whi ch corresponds to a particular single frequency

net \/\88 k (ASRddkess gateway féikonfonimpeodsmiinbiavalved Noder-Barthe
enmbodi nents 38 and 39 further conprising: a

a@?@?@ﬂ@ﬁ?%ﬁ??@?ﬁﬁﬁé evol uti on (SAE) bearer contro

uni ta cantralipldriet y managenent entity (MMVE); and a packet

dat a_conv e protocol (PDCP) unit. 41. The

accé%gmgégwgsgggf enbodi nent 40 wherein the SAE bearer

contammmdlmmeMﬁmmW%ﬂ%@mmm

i nboglﬁdﬁl%a‘{q%a%t one controllf:%rt 15888 & B8 Scoddlot i@Pa‘heQﬁ' the access

wherein the MVE unit _hosts at ast ongatal

gatewsiysior pmﬂmeﬁnsporﬂa@sr@méa&@fmﬁeﬁi one
pafiCidchied @O aéer bihé oFtthbeaciBldi gdteway ot rc.ﬁd)rdmimﬁlg data

CI pherl ng an dé} egrlty protection of non-access
?9&/@ gnal i ngs. 43. The access

g at esmy afheawrtsd gmmaywembedmient 88 whepB@Rboth the control part
rto ea £$Si
B 18 e R feef WBPEEC fpB, ERECHP LA Blkyegponds to @
phﬂ#@ﬂalsmgllemquan@wpsk(m) and ci phering of user
pl ang, da ls g furth
£0. Lll\lgxgga@% %gl\bdeg E]ﬂaﬁygﬁ’é@fembodlmenéQSaﬁﬂt" er

evol ved conpri si ng: a receiver
comnfisipgr ed to receive a notification that a nultinedia

br oagl gfs%&mwbm&e&te vBlutionSAfHYBYSer 2665 0DiniBAS
start ed;

a mobﬂlty management; entity (MME); and

a packet data convergence protocol (PDCP) unit.

41. The access gateway of embodiment 40 wherein the SAE bearer
control unit controls the configuration of radio access bearers.

42. The accessAgateway of embodiment 40 wherein the MME unit hosts
at least one of distribution of paging messages to the eNodeBs, security control,
idle state mobility control, and ciphering and integrity protection of non-access
stratum (NAS) signalings.

43. The access gateway of embodiment 40 wherein the PDCP unit
performs header compression and decompression, transfer of user data, duplicate
detection of lower layer service data units (SDUs), and ciphering of user plane
data and control plane data.

44. An evolved Node-B (eNodeB) comprising:

a receiver configured to receive a notification that a multimedia broadcast

multicast services (MBMS) session has started; and
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a traugmtter configured to transmt a tinme stanp and
resource availability information in response to
receiving the notification, the estimated tine stanp
indicating the tinme that the eNodeB can start an
1VD3MS transm ssion. 45. The eNodeB of

enbodi nent 44 wherein the receiver is further
configured to receive a coordi nated scheduling tine
stanp that indicates a coordinated tinme when MBMVS data
should be transmtted by the eNodeB in the sane single
frequency network (SFN) to at | east one wirel ess
transn&raﬁsmn:m'rveonﬁg'urec( WhRtansmit a tindé.st¥np elddsBoufce

C 0] n%ﬁixﬁfi%%p}%%\ recelv g;) b%%ﬁﬂ l%g%%gthgﬁaaﬁﬁéeéﬁ g%%?ﬁmtnt%tfd

tmse fsmmnemchmmgg thedime thainthe eNoHeB\BNS siarta anoMBMS
Alashf@sdn.one WIRU in accordance with the coordinated
' tine s 47. The eNodeB of

schedulln
v il rorihesoMNogieBr 6 Rabpdimeiak idn heTn the (T9peiHe is further
&ﬂ{gﬁirw 68 debdivd bhatdsriihatedHchbd@tng) indd kM thaNindiddles a

ctrgigaped ey M 37t sBRRte b ARG Lt odeD n the

sdhife sihghjﬁ’eqmﬂ:y arebw axkSEN) tﬁmt ldastiahe wireldss dgan(sii@Mspive

Fm&ﬁT coordi nation unit conpri sing: a
ecel'ver conflgured to receive a tine stanp and

r esotft: ce TheatNedeB off gmbodigremtit450wheredn the dieceiversist fagther

iRt 8 rRBivE WMde&Q 0.6 Bt NROG Rt 538 fiddREL cofighfedRo

transm ssi on; a transmtter configuredto

trapgmifnthe NMEMS rdcﬁt‘h Ae &he gt Heast g WIRH: in ag with the
cdoR@in@ddeschad WIRg ﬂﬁ@%ﬁﬁﬂ time when MBMS data shoul d be

fred enc‘yf%ﬁé%eﬁﬁ el e e P W teg s frther

cdnfipmsed té teommit reg‘i‘sth'a(lbﬂ' Rdpormation, and 3he Teecik@iMs further

({E#g&lrecf 5) llecg' 98 Ekg (Pe%%.%é) B¢ Bl.'lgé.!%tlc ar%gﬁgﬁjé g@%ﬁuﬁﬁg \Qﬁl%;:%

eceiver Tet recel ve
r egl‘lﬁ r a?h omltinfediarbroasicasty mmaSt exgrijpesn (MBAMS) modia-cell

§Bon 306k dolifrisfgnsmi tter is further configured to
transmt the details of a particular MBMS

s c h STRCPiVET senfigmed o reqeliy & timecstagpaparesource availghility
infiend¥idBAMBabihditateStte t5@QEBAS eRIVedNbdHB (ENbASH) B start

@ggggreln the rec iver is further configured to

an STANFIIERAR ng schenme from an operations,
admatirahsmaitted mom@rmtmma cocrdif atey s¢tduling time stamp

that indicates a coordinated time when MBMS data should be transmitted by the

eNodeB in the same single frequency network (SFN) to at least one wireless

u

transmit/receive unit (WTRU).

49. The MBMS multi-cell coordination unit of embodiment 48 wherein
the receiver is further configured to receive registration information transmitted
by at least one eNodeB, and the transmitter is further configured to the transmit
the details of a particular MBMS scheduling scheme to a registered eNodeB.
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[ 00511Al t hough the features and el enents of the
present invention are described in the preferred
enbodi ments in particular conbinations, each feature
or el enment can be used al one wi thout the other
features and el enents of the preferred enbodi nents or
i n various conbinations with or wi thout other features
and el enents of the present invention. The nethods or
flow charts provided in the present invention may be

i npl enmented in a conputer program software, or
firmvare tangi bly enbodied in a conputer-readabl e

st or &0e rEkk MBMS muiieell coadidafioa vy eatbodimedsi® wherein

tﬁg o@g&g& rr% dfu?trfﬂsa ?c%&ﬁ e a@;&%@gb $hO bR ATRY ge%g,?@%%n
maratmnsamgsstnmqn gnd qutenanqeééﬁﬁéﬂews’cm he menory,
(8631 CONdULkREy ggﬁfgﬂéadﬁ& Ghe exmaf &J@@s&%@&m are

|nternal hard di sks and renovabl e

&he P%NWME%MMW%%W@Ch feature
ofl1&aBA5KBe usdilaldhd Wiflout th ther FesbuSks ahP¥idents of the

0052 SUIt bl e processors |n wa
PRl SH bR R SRS £ G Ls Smbip B i O i BauE AL oS tares
apdGieasts of thepryert! ximamtioq) rtieassthiods ar flogichatts proridéd in
tﬁé Sce%%ﬁé’ 1nvgrla‘§oxlm kfé)n. ? ex%eg En gn c Crr}g %?fgsrg{nsogg&%ere, or

re mcCcroprocessor I'N aSSOoCI a
ih'weareatangmlyoembodleé ini er cwoputenréagablefspiragatedium for

Q&ﬁ%%%%&u%%%ﬁ%s@cﬁ&%b A%rg;:&sor.': p&hehples of computer-

é circuits, any othe
lostorageagedingg inslp %Nree(d qgly merpry (RQMD; g random access

nsaﬁ&lynmwoé &Léxspéro QS&feOEnénEbr? S&hicahdilotVinddinory devices,

e 35, W S0, 230l S e

optitdl xﬁh{ﬂi%d Uﬁﬁd&al Qﬂéﬂlﬁ) get a COEROM diski)wd digitabversatile
s%{atb@ )radi o network controller (RNC), or any host
d& ﬁ}gut ”* The WIRU may be used in conjunction with

(005U es, Suipibinprucestorsinblndeyiar eanntixame 4 geeesl muphso
ﬁ?cegﬁ(o? dtial %uilﬁoqg ?r&@gg%;' ? %@%@ona@ ¥6c@§§b9 @@ﬁlta?slgnal

spea ekg one, atlon evi Cc ea cnr
PRICeFOBKBSR), asplueglityiof rxewwmm@, 9@? of FoBa Aeroprasessors in

aBRRAIRN meh kK @éroéura a amaloue} %%M&)m{mﬂél} @pplication Spec1ﬁc
frequenccy &ted’&{’ I\/P? dio unit, i qwggéhkgsta

Lefiegttay rpesagpaghly G e AFTagA( hesggits,
a yeﬁm(tﬂ:&&)mehgwieammmtt(m), an%gatsedte Iim&lhmepl ayer, a

a a video nodul t.er net
BBt RRTrePosn aprar e GRS e’ e Pt R ER Tt
a mdiulfmqueﬂ@ transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base station, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunctiop with modules,

implemented in hardware and/or software, such as a camera, a video camera

module, a videophone, a speakerphone, a vibration device, a speaker, a
microphone, a television transceiver, a hands free headset, a keyboard, a
Bluetooth® module, a frequency modulated (FM) radio unit, a liquid crystal
display (LCD) display unit, an organic light-emitting diode (OLED) display unit,
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THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWE: 1.
An access gateway for controlling a plurality of

evol ved Node-Bs (eNodeBs), the access gat eway
including: a control plane; 5a user plane; and a
mul ti medi a broadcast nulticast services (MM
multi-cell coordination unit including at | east one
control part located in the control plane of the
access gateway for coordinating control signaling to
the eNodeBs, and at |east one data part |ocated in the
user pl ane of the access gateway for coordinating data

adigitatmutic pipyed a mediaydaesa video same Phases s2odyle, apdptegpet
b%@sép &n«%ﬁéﬁ‘j aub,mss 16cHEafR @b @ LARD shoife, dat a

part have mul tiple |nstances each of which

corresponds to a partlcular S|ngle frequency net wor k
(SFN). 3. The access gateway of claim1 further

i ncludi ng: 15a system architecture evol uti on ( SAE)
bearer control unit; a nobility managenent entity

(MME); and a packet data convergence protocol -( PDCP)
unit.
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4. The access gateway of claim1 wherein the ME bearer
control unit controls the configuration of radio
access bearers. 20 5.The access gateway of claim1l
wherein the MME unit hosts ah,least one of

di stribution of paging nessa és to the eNodeBs,

THE e BERINeEHEIVER AT AR B FOFLCHS: S

sltr_aturln \(mNAS) signalings. 6.The access gateway of
claim erein the PDCP unit perfor head
1.conphesgtesssargataway rrfﬁ"eé"é%"@fﬁ’,m?‘gr éhs?ﬁ?a"g\f ?efrseer%%a’zftda, Node-Bs

hes: aapisre SSra! . .
(PGB, e tCER Rl ARl P 2t & and contr of

pl angcentrél plage, 7. The access gateway of claim1l
wherei n each gNodeB i ncludes: a receiver configured to
r eced usemplapei @M¢at i on that an MBMB session has

starl ?ﬁjﬁlti%‘aia broadcast multicast services (MBMS) multi-cell coordination
unit including at least one control part located in the control plane of the access
gateway for coordinating control signaling to the eNodeBs, and at least one data
part located in the user plane of the access gateway for coordinating data

signaling to the eNodeBs.

2. The access gateway of claim 1 wherein both the control part and the data
part have multiple instances, each of which corresponds to a particular single
frequency network (SFN).

3. The access gateway of claim 1 further including:
a system architecture evolution (SAE) bearer control unit;
a mobility management entity (MME); and
a packet data convergence protocol (PDCP) unit.

4. The access gateway of claim 1 wherein the SAE bearer control unit

controls the configuration of radio access bearers.

5. The access gateway of claim 1 wherein the MME unit hosts at least one of
distribution of paging messages to the eNodeBs, security control, idle state
mobility control, and ciphering and integrity protection of non-access stratum

(NAS) signalings.

6. The access gateway of claim 1 wherein the PDCP unit performs header
compression and decompression, transfer of user data, duplicate detection of
lower layer service data units (SDUs), and ciphering of user plane data and

control plane data.
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a transmtter configured to transmt a tinme stanp and
resource availability information in response to
receiving the notification, the estimated tine stanp
indicating the tinme that the2 NodeB can start an NMBMS
transm ssion. 8. The access %atemay of claim7

wh th i ~confi
7.2 comaiearssaongnal Faim h waSEE ARch RfoReR RaLAeE' e
coor | 0ahadt ddiRuRGE R, HEBG 1Al RotiitaubA that am MEKIS seshion has
e

by t sanme single 10 frequency network
startE®)arid at | east one VVI reless transmt/receive unit

(WIRU) 9. The cce tevva I labilit
reced Véﬂsﬂ%ﬁqrﬁq @U?r@é qg"&e@ém\ﬁ a'\rl\'g(l\?/ééadd'R cé 'é%asat i
neafiéatiw, e tastimatad tinne stamp
mﬁ?&‘%ﬁ/ﬂ“dat tqﬁeﬂegf{vrﬁegtagsg one WIRU i n accordance
indickting fiee ﬂmrtﬂahﬁmNsdﬂBa danistart an MBMSHaNsMissiPy:. The
access gateway of claim?7 wherein the transmtter is
further configured to transmt registration

8. Nf OTH&bi6sss gatewalef taimi T wherainfthe rersiverds fudigra@nfigured to
réicwéhéecép?&n%%ag'gggémg Bee S AR AR E dMinated tme
tslwgﬂé\% acb)%{% éh%d?& r QWsﬁlﬁe@WRhé’@\lwém inether same single

anylng I gure.
frequency network (SFN) to at least one wureless transmit/receive unit (WTRU).

9. The access gateway of claim 8 wherein the receiver is further configured to
receive MBMS data, and the transmitter is further configured to transmit the
MBMS data to the at least one WTRU in accordance with the coordinated

scheduling time stamp.

10. The access gatéway of claim 7 wherein the transmitter is further configured
to transmit registration information, and the receiver is further configured to

receive the details of a particular MBMS scheduling scheme.

11. The access gateway of claim 1 and substantially as hereinbefore

described with reference to the accompanying Figure.



