[ 0001] MULTI - CELL COORDI NATI ON FOR MULTI MEDI A

BROADCAST MULTI CAST SERVI CES I N A W RELESS
WOEOMSION2CATI ON SYSTEM [ 0002] FI ELD OF | NVENTI QCT/088087/017712

The present invention is related to a wireless

conmuni cati on system Mre particularly, the present

invention is related to nmulti-cell coordination for

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

wi rel ess comruni cati on system [0004] BACKGROUND

[ 0005] The third generation partnership project (3GPP)

Rel ease 6 defines MBMS, which is a counterpart of
[0oDINEr  MUINIUISEL CERNYCOORDOREATIONIFOR MIMETIMEDIA

communi caBROABCASHENVASL. TICAST SERVICES INVAGFIRELESS

br oadcast chamavtCAPYBNEYSYBNP al | ows downl i nk dat a

to be transmtted froma single source to nultiple
recipients in broadcast or nulticast nodes. The

108075t i ng 3GPP rel ease FAELD QEINRENHONBMS channel s,
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In the 3GPP lI'ong term evol utlon(LTE project, a new

syisteper Mprayprtieuleslye chwnuresent i ioveslignein reliRg) to multi-cell
cd(:é‘z‘&’i!n\é%ﬁ)%i‘ i&ﬁ{lﬁﬂecﬁg %&@ﬁcﬁh@hﬂﬁ%& s@%@ésc‘(l\ﬁ Jh a wireless

and evol ved core network are |ntro uce
copppsnigpdian systemy equi res changes t o the current
specifications for MBMS so that the new architecture
can support MBMS efficiently. [0007] LTE requires the
[090pbort of single cell aBACKGROUND MMV

P81 4Rl T 2 S0 BB gtines

MAMGp wificke d¢ lasqoumﬁawhyf bthem mudtitdst edbraices opelﬂattu@ﬁt other
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l‘ec}élgﬂ] 0 %roac{ ad r(T)]rSnSl 1cas£ es. tea e:fcirs 1ngnybri’[l?or§ease also

defines the MBMS channels, scheduling, bearers, procedures, and the like.
[0006] In the 3GPP long term evolution (ILTE) project, a new universal
mobile telecommunication 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 trénsmjssion, 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.

10008] 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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possi bl e. [0008] To achi eve synchronous data
transmssion in nmultiple cells in the LTE

w@re@hkioeees ure, inter-cell scheduling is requi redr/usmwo7/017712
Rel ease 6, thesynchronization is perfornmed by a radio
network controller (RNC). However, without an RNC in
the new LTE architecture, alternative procedures have
to be provided to facilitate multi-cell transm ssion.
10009] SUMVARY [ 0010] The present invention is rel ated

to a nethod, and s or I'ticell coor

SYREIvISIFRtIo, Sy %?%%%n%ﬁg %%E%ﬁwgg%ﬁa?ﬁmﬂﬂf M However,
witRQHHANRNCM tHY dew BTH A¢hetastdre, ﬂ@&&ﬁltﬁ%t;&oéedures have to be

plurality of evol ved Node-Bs (el\lodeBs) (i.e., cells),
PTPW%M*&M%@P&H“’&%‘WW%F&S%%Chr onously in multiple

cells. The MBMS coordination unit nay be located in an

access gateway or in an eNodeB. An MBMS nulti-cell
[0@@%edul i ng scheme may be pPPEMBYARYIred for the eNodeBs
[oéfm synchig ré?éﬂtcmveﬂﬁx?{srﬁflét\éﬁlt&a ﬁe&o@m&@g@m&&um_

synchroni ze é@gm cal [0011] BRI EF DESCRI
celtporiinatingdor AHBMS m‘émkqsamownumt@pmm@ ohn MBMS
co #ﬁnes LAYENGhie rﬁlg vifed 2 d Bfﬂg%ﬁgaenegim Phf %volvedy N(%de Bs

cription o referre I'ven
(eHndﬁm)e(xmeﬂs), o tmnuwasmeBm jiamnshrmquhlyt ingnultiple

cegﬁ.cm ML é]%'i'&'ﬂfa h M@Bﬁgbe 1%93%?1]111 gh%%E@ss?a%\Q%g/ inan

nation unit ated I'n an acces
eNadedis con MBYE wiulti-cellescheduling s¢hrroeniagnbe po@onfigured for the

r
N A AN RS L8, LT oNPhll B Sices
dyﬁn@&hﬁﬂxllfl gure 3 is a signal flow diagramfor
pre-configuring scheduling to synchronize a group of
eNodeBs in accordance with one enbodi nent of the

[0ptBsent i nvenBRIEF DES!}RIPEJI@N @FZLTH‘E BDRAWINIGS | ow
[Og if]g ram onrrnore E&aslhg ng's%amﬁn i’ 45 igr(v)'ention may be had from the

following description of a preferred embodiment, given by way of example and to

be understood 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;

[0016] Figure 4 is a signal flow diagram for hand-shaking scheduling to
dynamically synchronize a group of eNodeBs in accordance with another
embodiment of the present invention;

(00171 Figure 5 illustrates MBMS control channel (MCCH) information

scheduling in accordance with the present invention;



dynam cal ly synchroni ze a group of eNodeBs in
accordance w th anot her enbodi nent of the present
WO pwsnrd420n; [0017] Figure 5 illustrates MBVS cRPCt/D81007/017712
channel (MCCH) information scheduling in accordance
with the present invention;[0018] Figure 6 shows an
exenpl ary configuration of an eNodeB that operate in
accordance with the present invention; and [0019]
Figure 7 shows an exenplary configuration of an
MBMVBnul ti-cell coordination unit that operates
[0048¢ or danBigure th shaws A sEAMPIaYesRIRENT 0D 4] alDE%ﬂdE@Dthat
opHEFCR Blidbu e iR (RETRERHRONCUEGERNEMTS [0021] When

referred to hereafter, thetermnolo% ‘Wi rel ess
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unit, a pager, a cellular
t el ephone, a personal digital assistant (PDA), a
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operafing in a Wreless environme ed to
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coQrdi nat,ik on un| t he | a
et e SPARRERT ohath i BT AR Rt ot e to en
edeeBe dlmmqondﬂﬂlenesn hooest I}xﬂnﬁxﬂﬁd?); ngahBlbﬂxer type of 1nterfac1ng

ities such _as ;notifi.cation and counting),
ent

nct i
defidd SRR tiorERee 18 vAReIER e B ERs " oot i no
(00283 new Thieediddent inoentibe AMbdfessentissulesctmruplport multi-cell

RS OB. A IR B8 PR AR BT-NGsiS | R Brgsent invention
defifibt 59 mGRi-cell GodrdidQion aumlt, %élpos@h ethachestiogadfetiny MBMS
co?xi%?xéalttqglgUdes & Q&%‘\Y%? sC teldu](\ing proce ug'lesn, elficx)xrels lflxrcl)lwt th]élegt‘isting
MBMS functionalities, (such as not1ﬁcat1on 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 unit 110 is a logical entity that controls the eNodeBs 105 and
coordinates multi-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 control, counting, eNodeB registration and feedback. For
each SFN, the MBMS multi-cell coordination unit 110 also configures the



configured in accordance with the present invention.

The MBMS nmul ti-cell coordination unit 110 is a | ogica
weposoys2that controls the eNodeBs 105 and coor BCTHS®E7/017712

mul ti-cell scheduling and transm ssion when the

eNodeBs 105 belong to the same cell group. Functions

of MBMS coordination unit 110 may i nclude schedul i ng

and timng control, counting, eNodeB registration and

f eedback. For each SFN, the MBMS nulti-cel

coordination unit 110 also configures theconmon
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sigraiing | Bpty thelddmituolcparhd 18 and therdataafmrhd25 e have multiple
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rer ceutr nit 135.is the E GO rpart of .t
[OQ "rad i‘io%eaéc)‘%‘:Ee s% § a %a?ocgf;roc Sh tr %#glsot‘rileﬁggé c(%: Bﬁﬁerrg Frt ?qﬁhe old
“radid @abeusd bearks cdntnod @RAR totral” s etdeb Aok divikion multiple

cont e confjguration.of the radi o access
acfe (RDMAYE 1 RRAHN e R Gurdsih o Rl RiRes bearers. The
MME cimidn3d0 thass tihes folldadhg ofuretiopaljties: distsibgeibnt of paging
t he eNqdeBs, se ity control, iLdlLe state hi.lit
mEBREFD SN BRtE: TsoSi by 1dis AT Sty spntrol, and
ciplstife 8A4 Sntdgi- Ay Pro{detioh of nghaldeess strtumUNA D etignlafy. The
and functions, of .t he .t 145 jnclud eader .
S e SR HERS L REE DL upft e et AEEfe qmpression
ar(d decompieesiBRCEramEa yPasér BA¥A, (56l Vithe FIDCR tiekives a PDCP
SDU), from t and faorwards_ it tq the radiq.lj.n
sektift Mt PRt Oy Fpanthe SSRGS farkarfle f it pdig i gontrol
Ry dttard GeSbisagieor@ashg 8ftheMpwnlink RLC SDUs at least during
inter-eNodeB mobility, in-sequence delivery of upper layer protocol data units
(PDUs) at handover (HO) in the uplink (for further study (FFS)), duplicate
detection of lower layer SDUs, and ciphering of user plane data and control plane
data (NAS signaling).
[0026] The MBMS multi-cell coordination unit 110 may be located between
the E-UTRAN, (i.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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i nter-eNodeB nobility, in-sequence delivery of upper
| ayer protocol data units (PDUs) at handover (HO in
wao b@suopl2ink (for further study (FFS)), dupli cap@r/us2007/017712

detection of |ower |ayer SDUs, and ciphering of user

pl ane data and control plane data (NAS signaling).

[0026] The MBMS nulti-cell coordination unit 110 may

be | ocated between the E-UTRAN, (i.e., an eNodeB), and
the access gat eway 100. The physi cal Iocati on of the
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an alternate enbodi ment, the ti-cel

“magfsr e Nedsk thairfiontaing apgy[BIS m@eléx-eeil teprdinasiougest 149. The
“maQRYN dNodeH Uhay2 beTﬁb&rﬁﬁn g %tgﬁl’lg:‘ ?#,e éﬁ‘g IEgnﬁguratmn or

potential issueS, such how t O
dynpawisalys sonthe ‘bw@aséer”naﬁoéﬂ?» anutebangat faodiffimat aervices.

FuNﬁMﬁn’&Uz lelx 1584 hlan QA0 S?lgatllﬁgﬁﬁ ?1)1}318 tHEOEN Y £ required.

eNodeB nay be determ ne
[00gPk- confYheatMBMSdatdyaraivies at the acess daewand00y it is scheduled

T
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[0030] Figure 3 shows a signal flow diagram for implementing a pre-

configuring scheduling procedure 300 for synchronizing a group of eNodeBs in a
wireless communication system including a plurality of WTRUs 805, a plurality
of eNodeBs 310, an MBMS multi-cell coordination unit 315, an operations,
administration and maintenance (OAM) system 320 and an access gateway 325
in accordance with one embodiment of the present invention. In step 330, the
MBMS multi-cell coordination unit 315 obtains MBMS multi-cell scheduling
criteria before the MBMS begin, such as from the OAM system 320. The criteria
can be, for example, the eNodeBs transmitting MBMS data at a predetermined
amount of time after notification of MBMS data. Alternatively, the scheme can
be for the eNodeBs to transmit MBMS data at a predetermined amount of time
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execute the actual scheduling, while the MBMS
mul ti-cell coordination unit 110 insures that the

W@ e@pdd2$6i on i s synchroni zed anong t he eNodeBRCT/US2005017712
assunmed that the eNodeBs are synchronized in ternms of
time. [0030] Figure 3 shows a signal flow diagramfor
i npl ementing a preconfiguring scheduling procedure 300
for synchronizing a group of eNodeBs in a wreless
conmuni cation systemincluding a plurality of WIRUs

305 | lity of eNodeBs_ 3 lti-cell
atieg gBaTs Bet B Rp he Spoiatis ST EAGh A b S5 by the
sigxgdgglggﬁhahed}g‘g‘éﬁed N heStraheitisaith dfiderds), Aceas thétaeriayl of

I n accordance with one enbodi nent of the present
MBMw datd-on. In step 330, the MBMS nul ti-cel

foo$Aor di NgtiipRfitide t3 FcaR! Riths e NBYEBEB10 registet with the MBMS
schedul | n%\cr.l teria before the NMBMS begﬁnk such a3
multi-eeH taeerdinpbignt epitadtP beferecthe dMBYIS hespe (stepy 335). The

reg'%r Eear} BE gedin é}gs%@ﬁ@thhif/f&t&ﬁ'\ﬁogﬁtﬁe;ﬂt the eNodeBs,

edeterm ned anount Of tine after notification of

whevehBansNedeR thet wamts b provideea pertésiacBMe spprce preds tobe
reg‘gsm%ﬁ%t% tRe M@?}@e@?am muxg ?1%1?1% $i5 B! eei®leps H Bl dication of

B
mount of tinea BVS d Irst arrives at the
res@Nvd oseEdion=from $hacMBMS marltitnell peordinptign wgit 33Rg the

; 4 " e ; . o
eNSJoriO%1B My B DTS SR Gbidina il A, BE of the
availability @iesBses3 Thhe M MSdransmissidretiveiviamp and idoymation
on %ﬁé%&b&&eg rt‘{nﬁ g@gsbﬂtﬁfvgﬂf pe YRS Raflebicded 310. The

regrs n can be part of the system
schetnermhAy betrastarprdosragodfiest duting dhio SEBMS sdrarreeby  an

deB nt. S [ i r ' .
0020 e ¢ S riBPPe SRR S hor B ENGHLB b ReBftekR rich
the MIBMS nstilti-tdll tdvedinatrmenitdlSathe MBMS mediircell coordination

. rv.at i f.ro | 1.i - I ' j '
N e
schedalidg selhérna (step 3481 5The MBd S wctiddabinlg schepfe notification may
. Qutces... The i Ssion ti st.am - .
incigghTREETAsiom el ior MEANR e Bebd ReniaE s abdinme, qua time
andthghks. W hen MBM&W@% in Shep 345 1dhe MI_BMS)éata arrives at
there?\?écigﬁseg 1(9 g‘rornnp alwf zl:tcecgssd 35 er\]xga.yt 5@5 M%M)S 338{ Vf‘fnea:lly, in step 355,
the eNodeBs 310 will transmit the MBMS data to the WTRUs 305 in accordance
with the MBMS scheduling scheme notified in step 340.

[0033] Figure 4 is a signal flow diagram for implementing a hand-shaking

scheduling procedure 400 for dynamically synchronizing a group of eNodeBs in a
wireless communication system including a plurality of WTRUs 405, a plurality
of eNodeBs 410, an MBMS multi-cell coordination unit 415, and an access
gateway 420 in accordance with another embodiment of the present invention.
Each of the eNodeBs 410 is controlled by the MBMS multi-cell coordination unit
415. In step 425, the access gateway 420, (or the MBMS multi-cell coordination
unit 415), notifies the eNodeBs 410 that an MBMS session starts. In step 430,

each eNodeB 410 sends an estimated time stamp and resource availability
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[0032] Still referring to Figure 3, after an eNodeB
310 is registered with the MBVMS nulti-cell

w@omsm2a2at i on unit 315, the MBVMS nulti-cell PCT/US2007/017712
coordination unit 315 will notify the eNodeB 310
regarding the details of a particular MBVMS schedul i ng
schene (step 340). The MBMS schedul i ng schene
notification may include information including MBVSB
service type, data rate, start tinme, end tine and the

i ke. When MBMS service starts in step_ 345, the MBMS
informeation itp vhe MBM anulberiBsoardinationumit é%c ekhe time stamp

sug%@&%‘%lé tﬁﬁé tﬂﬁ%h%@deB@lWabystaﬁ%ﬁﬂﬂMg anshiiSsion. Based
transmt the MS data to t he WIRUs

on Bwsivied mﬁ@m@m theWEBMS meultisedl @em;&atlpa yoitHfitermines a
coo?@itnauc?ﬁpﬁé‘wﬁ[eﬁ MBS dL&Os%{’duﬁgg %@nﬁnﬁit@e@tmwrﬁwm all

|agram IITp errentlnga schedul i n

NpslaliedLd & ovsios SKNa bh 66 5% yhe MBS Rt copedt sapdipntion
undt '\P&eﬁ&oms d{gg&g%% &‘m@h{: Ehé %agmmh@ ¢ratfliniQsidn of
P of an

uralit eNodeBs 410,
MB&BB@arm |t¢ theWTRWs shetild atemb hy sﬂmdmgw;oomamd ssheduling time

stafif e)flgx'rslbgl? I'nve ntélggg%g(é '# SJF %%o 58 EP&Q%%? theUodeBs

41¢ nmeml MEMBdatth EroBiliz: mecess ngayoéﬂﬂr dnretep é:ﬁO,utheteNodeBS

o1 PR p BRGNS 2 s R

to d¢hededsdiikded haxhednlivBMBrees$amp sealr ty. the NMBIIS4801lti-cell

co BB FARIED 408D PR AR MWy oo

be pepdadted, edvhetuh@rldl gtep 466, the MBMS.coitiauej and stepspt60, 465 and
t hat each _eNode

est & Li.me art
4G BRREPR e ten R toh 8me BARpELer Corerniing i 4fH 405 and
450Bepediivelgel | coor di natl on unit 415 determnes a
[0@%?{ ﬂlen ed t Iti}}?% elw% e(ii'%t Sc'lﬁhg]teﬁg P t L ans 1{1\treen ion, it
is ﬁ}?ﬁ'tékafthﬁt e L’éﬂﬁ&ﬁiﬁlti—céﬁ@bdorﬂﬁﬁtﬁiﬂmitCUlOld)ﬁthui'é 3 receives
ornpg I he eNodeBs when
ol EaTBADER NERSbia e or8 el Ui R o MIEMS mpti-oel
coorBiitHtfeh ﬂnﬁ:qtmléhﬁaﬂﬁé&ﬂ§ﬁﬁﬂbhﬁ§@oﬂs areem&ﬁﬁglp TheBMSwulti-
MBMS service sta

|nstep440 I n st 445, the .
cel} \goqrdination P@%H@ RENEAH PR dn rmeﬁﬁﬁeteéﬁ oy gle%vtak}f’wmg
infdBatibA: sStep 450, the eNodeBs

1) the eNodeB identification: the MBMS multi-cell coordination unit
110 may use it to check if the eNodeB 105 has registered for the service group or

to get other preloaded information about the eNodeB 105, such as a previous
counting record, and the like;

2) 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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410 provide MBMS by transmitting the MBVS data to the
W'RUs405 according to the coordi nated scheduling tine
wae@sp2eent by the MBVMS multi-cell coordinati oPCT/OE1007/017712

415. The hand-shaki ng signaling descri bed above may

need to be repeated, whereby hi step 455, the MBMS

conti nue, and steps 460, 465 and 470 are inpl enented

in the sane manner as correspondi ng steps 430, 435 and
450, respectively. [0034] In accordance w th anot her

enbodi nent of the present jnventign, (f_ 1S inportan .
00384t t helBiEeTmptien é%F?ntcfS?ﬁ“cFPﬁé’?‘?%‘rﬁ’hﬂu‘ﬁ to @Mg multi-
cellbdbHifatioRCiehi¥ 93 0544 thé b&idrol SiERAIBE betwédPthdrhe

eNodeBs 105 so that the MBMS nulti-cell coordinatio

(00381 ¢ 110 e ENMRanlticell sorsinationunitddGralsnkesps typgk of the
resYEMILARBliey 20 by VLA ME! LIEAR FRbuR@Carddhbt bed, the

not limted to, the faollowing information: 1) the
eNedeRe 05 amlilqw%tq wie it foradedmatedrepivice: dipwever, the priority of

th&%bﬁf&etshemm%ormmw use it to check if the

105 has registered for the service group or to

[OQ%ﬂ ot h eln reeondanee Wikho ekt #rethep oembpdimento i pthk) present
1nv%h£ eB tm\sgyﬁﬁ?orrratl on sucgq%ggl&?t{’@oghl\%bgg@%ﬁm
upmtm@nﬁemdcr@mc@léum@ €anigel rhanpel (EVEH)Ipformation. An
Mlg‘lyfg‘%étliﬁ’éat}bmlédgw{s%ﬁﬁ Q‘rdnﬁ th8 %%\i@%!}ﬁ trog% Elr}ggggPQP'ﬁﬁ‘RUs
Hoatever,dhedotificatiBhBhessagd n5yy b cmante@ atvBvBacesise gatdveayeor the

: 4 I i . .

M S R B etio 1R A IPERS il Baiihel Eurrom),
the gdbanation én semti ¢vet te WE@CEh e The WTBUssslynddl ibeguformed if an

h ] I t el | nat.l on

RS LISl 00361 i) S R A S L8 SRl
MBM& hatifitation.atUpery dgtecéimgt thee MBMS hetifiestdom dedicatien for a
serg %%?lgd OSFW@%QFBS ter%ste%%%s%r%lr\%?? ! Pe s%]%Ieldmg to%:us group
start reading the MCCH at the beginning of the next modlﬁcatlon period. When

a feedback mechanism is used, the type of feedback information should be
included, such as counting, channel gquality, completion of service, and the like.
[0038] In Release 6, notification is an RRC operation performed by an RNC.
In the LTE architecture, the notification function may be performed at an
eNodeB. However, for eNodeBs that belong to the same service group and are in
the same SFN, notification should be synchronized by the MBMS multi-cell
coordination unit. _
[0039] In accordance with yet anther embodiment of the present invention,
an MBMS counting procedure is used by a WT'RU to inform the E-UTRAN about
the number of WTRUs that are interested in receiving MBMS. A request for
counting is indicated in the notification, and achieved by requesting WTRUs
belonging to the same MBMS service group to respond to the counting request.
The exact number of WTRUs responding to the counting request is a radio

resource management (RRM) issue.



the resources should be for MBVMS. [0037] In accordance
W th yet another enbodi nent of the present invention,

W bh@shBRB: noti ficati on nechanismis used to i NPOY/I$2007/017712
WRUs of an upcom ng change in critical MBMS control
channel (MCCH) information. An MBMS notification
indicator is sent fromthe eNodeB to a plurality of
WRUs. However, the notification nessage nay be
created at the access gat eway or the MBVMS nulti-cell

coordi nation_unit. noMBMS i ndi cat or _ channel .
00GRE Gy " WS P Aikent U B aRptes Fenck HLOUORR ANTRU in an
LTWMESMWJ ‘ile%%s'ti‘faﬁrm@ écfnré@mBBQs@ﬂmﬁﬁﬁéﬁﬂpi'&edure The

requi red. WIRl idle or RRC connected node receive

wBNA remain RRE copnectprdb ntid thex rergivenide MRS, A WTRU in

an 'ﬂ.nt fAEPIVE Rt AR TPusP Reb@ o TnfdEmiHCE 1FPRAN Ef‘i@é ?nterest in
interested in a service Correspondl ng to

theQMBlMSS Withiny Mﬂ‘@qaﬁbe weEenge of interesiito ﬁ]il‘ﬁwst‘ﬁ@l “lock”
an)nﬁ gn{mﬁ kb %&1@5&&9 f RR c.caéya? drk&en S.s%ﬂesfrom

rrmtl on's ouI d
LTEQAW tOE,U@E_HQLEountl ng, channel qual i ty,
letigQn vige, e. ] | 6qSER
[OO%QFE ti fﬁcat [ %)e%glés égin 'l'&g%po%%f%g% i|°gln per?%‘?mal\gﬁglf§ S5
INERBMARTONS {HEEWAR| drawtsuacandoe mombercand aecides 1f it will

resékgg ttggﬂ? E@%(m*g %Je Ifa{heaﬁfl%@%%uld—gx\ﬁye%gb%& qus time

‘he sane "servic
peiied, tthe WVEERY c@ﬁbipue@tq a‘clqoateltba VEBMIS A&CGESS/M@BMHEION and

mp%tstﬁleance Vépﬁkégs IiII_l coordination unit. [0039] In

accor ant her enbodi nent of the present,.
[004BY ent | dPhe @memrt/finvemmm myoyides edmadifisatisse df biye procedure.

Uopl apeiPind U Pl ol odien? s B RV L Ll otines
thecBHOTRAN iitss inbeliestiirethe advditised MBMSt Thus, e E-UTRAN will
oA R G LSO RS, i
inforagaieh canlbe passed to ardoes netwobkRhisd adapadetist gmbaicabEservice
T R AT TN T
curfreht eotmiecBdhBbhius. an
[0043] Then, for the idle WI'RU, the WI'RU 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 to 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 WI'RUs in an LTE_Active state. Ifthere are not enough
WTRUSs in the LTE_Active mode, WIRUs 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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LTE_ | DLE state requests an RRC connecti on
est abl i shnment procedure. The WIRUs will remain RRC
weosezeed until they receive the MBMS. AWRU POI/ES2007/017712

LTE_ACTI VE state will just need to informthe E-UTRAN
of its interest in the MBVM6. Wthin the WIRU, the
response of interest to the MBVMS wll "l ock" any

attenpts to rel ease the RRC connection or to change
the WIRU state from LTE ACTIVE to LTE IDLE. [0041] In
R | egse 6, upon_reception of the MBVS ACCESS
BRRPeT connegtad TndeUrenpange- a It avillgiveplink segpurces (and/or

doasﬁhﬂ%sbﬁrcbé) Mt wiESPa88add ® §ki5por ehlhitEe BEOWARATE in an
| f . the WIRU shoul d not respond thi's tinme period, the

LTriestttenues to acquire the MBMBACCESS | NFORMATI ONand

[og4@peat s e ﬁ@é’ﬁ/&l % &@1@&% 1M dedcPPéd las BBowE£SENt
i nvention @row des a nodification of the procedure.

Upon rechl Sspevieonetificatidnppckst mcatﬁﬁ@lai@EbabTEu@the

.Wﬂﬁg@ewstﬁ/%&ﬂdﬁg%mng UTRAN its interest in the
adverti sed S. hus, thé E-UTRAN wi Il know

i medi at @) QPH@nalnﬁhynwmgecoan@ngmamt@a, (snch azpiobpbidity of
re N§e), ﬁ)b'anl rUﬁW’?RIfS%s %ea@ktlﬂcx%aggsr e

et wor and broa ast nultica t se VI ce center
(BM SC) 3xslfkbete arphwt wiRusin iy TRUsdnpot LTY_Attiveresppase back

I L [ S 3
ol e, G GO A B ond U i Tl e
WHBUisde ashBRE: dle st atiel nesd tblresﬁtﬁ@ foorpentingn. The
dom d 0 .
008190 ot b S s TR SIS DR R s
yetpasathdr embodémEnt GiRAN resamtlihvemtiomaAntME (B WM for control
art 4]
indf RN YR bR MEARES brse Al RPRO RS pioll el o L7,
thtaMQGH veidbbe ﬁﬂacmrly bo@d:dl chahneltofhandie MRMSicogtrol mformatmn
rocedure i ance h ye
TR e AR SRR rR it MR RoitEr Fhiieng Blnom
aniwehatdpsg information on an MBMS scheduling channel (MSCH) can be sent
over the MCCH.
[0047] Figure 5 illustrates the MCCH information scheduling in accordance

with the present invention. It is based on the current scheduling in Release 6

with some updates. In accordance with the present invention, the eNodeB sends
MBMS notification information over the MCCH to the WTRUs during a
notification period 505, such that the eNodeB can notify the WI'RUs that MBMS
data will be provided in the upcoming. downlink frames. The eNodeB may send
the MBMS notification information to the WI'RUs a predetermined number of
times. After the notification period 505, the MBMS control information may be
sent over an MCCH. The scheduling information previously sent over the MSCH
can be updated during the notification period 505 by sending “change
information”. Following the notification period 505, a first modification period
510 starts. The MCCH information transmitted in the first modification period
510 contains more detailed information about the MBMS, including MBMS

-10-



The first step is to count WIRUsin an LTE_Active

state. If there are not enough WIRUs in the
waImEsseeivenode, WIRUs in an LTE |dl e node ar ep€DUS108T017712

The advantage of this schene is that WIRUs in an

LTE idl e node do not need to send an indication about

their interest in a certain MBMS servicewhen there

areWRUs in a connected node response. It will save

uplink resources (and/or downlink resources) that wll

be needed to_support countin or WIRUs in 1 dl e |
sergiea ipe, 1D MBTioat i SHbriFREet (08 TR Wheeapartica Al BM Sasrvice
wiltbel hhoMiited) MRNG 15 CRBY @bhfikeditio o MBRIS and the like.

Indicates that only LTE active RUs ne d to respaond

Anpthergpodification Perigg: PLhmay egean @qr tqlﬂrblﬁcatmn period
5102 ?ﬁghﬁ TepdtPHGH Geid 320DIthe! ﬂomsm%s,@s)s u:&erhHﬁbn is

proba respondi ng back i ncreases,
Peltlwtlpdlla’ﬁl@nﬁmltf@ﬂo Egﬁhmtlmpam@ﬁ@%@tqr\ﬁbaﬂé%m?ééﬁcatwn
peﬁ@&k for the service, the MBMS service notification
package shoul d indicate that WIRUs in an LTE Idle
[00484t e nelBigure Ershopsan sxpmploum confegurpbiongf anreNodeR @0 that

opé&é%ései@ ac%X\Ria!n% '“gﬁ{ t ?%ﬁn@&ﬁtﬂﬁ opfseflilieB d@l\@rﬂﬂhses a

et anot I ment” o resent | nventi on.
red\aB@H 605, us dxhrfsmnitter®1G| a motmsam 4P andd anpanignsa 620 The

B

stalyBiSvizothter mhtehnhcﬁzﬁat Tba trafmanittea6 Ui erofigured to d;ransmit a
tmté% %2 r&s& %o%e%l&ﬁﬁ% 3k rmpjﬂrﬁﬂ{] 311? .(tMe téia 620 in

i hg ornat i on schedul'i ng channe
res(pl\*lﬁé?é-l):o dhe IbeelsrenGOB\mpewm MRCHotifioatah, &% gatee'mmed by the

Si |l ust.rakgs nf o) N '
riXeses Sne & i AL NE AP BS SHEEP HORRPES Rtk fthe eoden 600
cai [Starlan eMiBMS: hmhMegonn Thaé eramvé‘r 608 his Sorthenpdafigered to

e

codzﬂmé/ﬁﬂ?mndwﬂjeﬁg\llﬁm tlafa siadnild be peamsmditte@hy thecdNddedt 600 in
th(te ggm%'\QFEB tocgp leas X %IW%J Ihectewerl\@ﬁ is also configured to
receive MBMS data, and the transmitter 610 is further configured to transmit
the MBMS data to the at least one WT'RU 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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data wll be provided in the upcom ng downlink franes.
The eNodeB nay send the MBMS notification information
wao o008e2WIRUs a predeterm ned nunber of tines.PEf/U82007/017712

the notification period 505, the MBVMS control

informati on may be sent over an MCCH The schedul ing

i nformati on previously sent over the MSCH can be

updat ed during the not i fication period 505 by sendi ng
"change information”. Follow ng the notification

period 505, a first modi fi cat i on period 51

conﬁ@ retytroReBihaia e antanaaT 29.aroprlipgtedse }geiuhng time stamp

thdfaiichtald Qdr@biatiinldyhen VNS dRAheelddld tednsmitted by the
i nformati on about_the MBMS, i ncl udi ngﬁhl\/Bl\/Bserw ce

eNpged intthe samen SEX & at deastronec W TRYY. THhesFecgiere/0b is further

corftihdre8 b Bce Sfati cnSnirkdath® trh AR dd BFlat 1686t e eNodeB
pearer (RB) confi uratlon of MBMS and the 'l ike

mmnm di2Pj end %tw@sn@ttes ¥30 naﬁnzsbemoréi&'wdtt% gransmit,
wesgraexg%wm Q?eélggwg@ e%]erBDﬂE# A8tLiRARY paRitular MBMS

he non access information 1s
sctminﬂm@ sclidnye.t r'Ehe rreceizer 7@§chs fertber tdopfigpred b@l yegeive the

sch In%fschgﬁﬁf%}gry cng[%g period. [0048] Figure 6

oWs ~an exenpl a uration of an eNodeB 600 t hat
[()Qﬁﬂérat esEmbodtmentgance with the present invention. The

eNo .dL eB 61Q0 eHGA (lst %ﬁo 1%§ta né \gﬁ% gg SJé%O(W l%h ﬂﬂntehﬁ{ broadcast

610, a processor e receiver
il GiBasts senvides MBMS) dnr 2 ceireless cnmmﬁnmatmnrsytstmh iapluding a

ph%ra@ o ?v?xl'e(igsg;};ggnssmﬁ/reﬁgv i sh@V r an %{i%ﬁ% ?f evolved

PO T gured
NodeBs @NudeBs), axtereabtiHei dI\}'odaB‘smyndn'ommedtﬂoeprawlde MBMS to

6 L rgsponse 0 the receiver 605 receiving the
th%ﬁ???ﬁ@aﬁf oW,‘eﬁéf’sdt PR Fed by the processor 615. The
est bﬁ&h&ﬂlgt amM B Srpordifdatien aaittfhecdordimatingtthe beansmission of
600 st a.t MS transm ssi on. The '
Mﬁ&% Y the 85%8{;135 %‘hheh@rlr%ﬁﬁf igured to receive via the
ant gnna %RE nRethiod loff efiitiodéimeat & dutthes compristdgnp t hat
i ndi cat coor.di nat ed ta shoul d be
{1 s NpASBR irieT itk BeOMBHS MOSF SRR o
| eaglhe IBMY Rdordiiatios 0@%% eproitingstinl sepicteted BN ®IEBsOwith
gﬁ%g.;tl\égrfglg N%%[“ﬁlﬁlﬁst%et r;nsem}sréﬁ)%sg? Miﬁ\/lS %a a,I X (I urther
the eNodeBs receiving MBMS data; and
the eNodeBs transmitting the MBMS data to the WTRUSs 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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the MBMS data to the at | east one WIRU i n accordance
Wi th the coordi nated scheduling tinme stanp. The
wo candmi2i4 er 610 is al so configured to transmn PCT/US2007/017712

registration information via the antenna 620, and the

receiver 605 is further configured to receive via the

antenna 620 the details of a particular MM

schedul i ng schene. [0049] Figure 7 shows an exenpl ary

configuration of an MBMS nulti-cell coordination unit
accordance with the present

700, t hat
" mvBnt | RS T ailﬂ/@wé cpadimeat (5 wHSFeInNRk 165t QAP the siVodeBs

bel6REPEd Béth F thedfky 8hd éBcondsiNgnsmmi tter 710, a _
processor 715 and an antenna 720. The receiver 705 is

conf-i gurbie methed g én opy oppef grhodirentzol-§ wherein thafBMS
coo@&ﬂxa@ﬁﬁ%@ EndViabs 8Pidakt ¥nd e&%m%amoéa&@a h Bt Plane of

the time that an eNodeB can start™ an
an peepss gpiew snforgeardinating @@mrpbslgaﬁhpgea@d 8t leasbpng dgta part

lochf¥ i £0s&P Olgltaﬁfa of %ﬂe hedeRd gh@%@gfcfr%ﬁﬁﬂﬁmﬁg AW s [4%1 ling.

antenna 72 coordi nat e uling tinme

i nd®-cat cEheymetbedipfrmbetliment 7Wh7e¢rel\18h®hﬂl%:osm pairtiand the
dats’ ﬁ'&%\? ﬁLj; gﬂeingmgg &bt #ﬁ?%gfco%é\g tDﬁdgﬂto ae[?’a%mular

celver contrgur ed
smghﬁequwyrm}mkéSth i nf or rmtl on transm tted by at

| eagt onfhgh&%ggﬁl \éE ?]ll,lr g o%@to%g gur e ?%f‘ 8 ftl?‘ther com\Pnsmg

transmtter er con transm t

t hermwidingeN@RB sleatifegtiondnéuneNiaeB) thde dMRBMSaddosdipfation
particul ar MBMS schedul i ng schene. The recei ver 705

I's further configured to receive the scheduling schene

fr olf.an thdeas ih 60§ Opeofieadiodimeats] 1- QA'umﬁiehccdm;ﬁ'ising:

coor di n & d I Q ion.of It| dcast .
’%ﬁ%c acg 856 rovélé;%e%pf at}? @ég & S?E‘rﬁﬂ? 298 1B
sy sllam i Pleé naithod as jrl amyabnd §f enﬁbmim&ln&s 4-10 further compnsmg

transmt./ recei ve nlts WI' | uralit.
oy PR RaSa i 2ot iU Mo RaeS il Bearding the
numpec bf WT'RBduders ﬁmﬂevested MBhoGImﬁngfthe\MBm date net hod

COMPA o1 i s i 00, 20 VBN, <01 DB A er Sprising:

prowdmg 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 (WTRUSs) 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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MBMS by the eNodeBs to the WIRUs. 2. The net hod of
enbodi nent 1 further conprising: the eNodeBs
w0 e@sm2e14i ng With the MBMS coordi nation unit; PEUMBNB017712
coordi nation unit providing the regi stered eNodeBs
with information for scheduling the transm ssion of
MBMS data; and the eNodeBs receiving MBVMS data; and
the eNodeBs transnmitting the MBMS data to the WIRUs in
accordance with the scheduling information. 3. The
met hod as in any one of_ enbodi ments 1 and 2 wherein

t heeamef EbeeNdieBsosending 3 simeEtawp and Fesenuse yailability

mfgﬁhﬁwax to fhe MIBMBRbSWn Aol QnftNthcUREinRte 8 HRROLERIY Pdicating
2 wherein the MBMS coordination unit is |ocated in

th%ﬁﬂ@\ﬁ@é whe sNogdgB qgptstart an MB\Meﬁnsraaﬁ@l%ﬁmrbnb odi nent s
1- 4tm€débsaret:é1rvﬁg éUQoﬁ%&n&Egk%‘% 2 B hme S!é.gxg%}ntepat%d by

first single frequency networ

the WIS cosrdinatienpaiithabindierfes a@oar ipateddiseEben MBAIS data

Shgﬁggébgg&%‘eﬁgﬁg Hy‘:“a{e[”.’) éN'ﬁ,ﬁg?g lnE eﬁ%: I rst Fes gl secC gﬁ an(‘gr ﬁgtwork

(SE) mhthen®tIRMds;as i n any one of enbodi rrents 1-6 wherein
the Jr}ﬁ féc@%%ﬂ/lﬁﬂiédé Cly ﬁes at | east one

con ocat I'n a con pl ane of an access
gat ﬁmmbedes:mmelmmm the MBM@ tosithenWITRIgs imadcaxtiance with
0C in a user plane of the
thé (‘?&eg%na%? ggﬁe%lﬁﬁlngtté%lor gamg’t ing data signaling. 8. The
rret mﬁd oThe m@muodldfﬂmﬂodmene iL4# wihersintthe MBMS @lordiaation unit

151% 1% a%a;&egarg have mul ti ple instances, each of
V\:ﬁ et 8SHonEs 46 a particul ar single frequency

net Wer k TBEhI)eth&i of dmsbaditriend 14 svhereinrthe MBMS coordination unit
o SRR AFLdapL o T, SO g prov g, e

uni 7. The method as in any one of embodiments 14-16 wherein a first
subset of the eNodeBs belongs to a first SFN and a second subset of the eNodeBs
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. Themethod 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. The method 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 broadcast multicast services (MBMS), the system comprising:

an MBMS coordination unit;
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10. The nmethod as in any one of enbodi nents 1-9

fiirther conprising: providing eNodeB type i nformation
wao 2080214/BMS coordi nation unit. 11. The net hoRCHES1007/017712

any one of enbodinments 1-10 further conprising:

providing information to the MBMS coordi nation unit

regardi ng the nunber of WIRU users interested in

receiving the MBMS data. 12. The nethod as in any one

of enbodi nents 1-11 further conprising: providing

eNodeB status iinfornation, for NBVSt ot h
coo? Blwrality 6 ik esS PEAnSRI/HCEEING FTakS &m“’ﬁ_hﬁyw of
enbRgidrRRtP oflevbB ddNSNEBs (ENGHIBE), Wk erRird¥d i dTéhe eNodeBs are
exi s |n% (;'&NS informati on to the MBMS coaordination

1w

configured 1tp (R mediptsd Bith ddedMRBMShgoortinptian ¥ptn @ receive
infOMhA{i0E Glofn LORBMS LosRdihAGES hnRSbYidRAulINBMR trafsission of

wi rel ess comruni cation systemincluding a plurality of

MR} Bedates (itl) zersine MBEMBidatayand §iv) Wemsmit ghe MBMS data to the

[ L ). wherein the
T B e B B o ' ho WTRs,

t he23ret HBlle sxstemiof epbodpnent 42 wherein VBB MS cgordination unit
is 1%%3 ihhe g&gﬁsg%&gt a&el ving a notification that an

sessi on f ed; each of the eNodeBs sending a
ti n24.st dhjpe syrdemef emrhodiment 22 vbiereip the MIB M doordinatipe unit
. dj [N unit, the estinated tine stanp
18 %@%@gg?%ng&?ﬁ%é% me that the eNodeB can start an MBMS
t r a2%ni sThesystehe ae o daBsone of ewihogimentroRBi24awbdrein a first

sl Bt BB I R M P b b M Bhork, (SEI) and =
seonhd subBiSufthe edNrolgBe Hedong toa reconddSIBY. t he eNodeBs i n
h j RUsy

t neZEnoqbis fabnl b GUSRRRAT 8 Wit he ek Do HhE Bodems
belongasorboth offphielfersi/Bh® secoddi8FMNERUs i n accordance with

theygoorg] DAl & SENEIN Y drelB 024 3TRes 22-26 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.

28. The system of embodiment 27 wherein both the control part and the
data part have multiple instances, each of which corresponds to a particular
single frequency network (SFN).

29. The system as in any one of embodiments 22-28 further comprising:

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

an operations, administration and maintenance (OAM) system configured
to provide MBMS multi-cell scheduling 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 (WTRUSs); and
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15. The method of enbodi nent 14 wherein the MBVS

coordination unit is located in an access gateway. 16.
wab@soeeid of enbodi nent 14 wherein the MBMS PCT/US2007/017712

coordination unit is located in an eNodeB. 17. The

nmet hod 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 ment 17 wherein at | east

one the eNodeBs bel ongs to both of the first and

s ecdhRusalily of pyolveddNodet Bo@NodeBs), avhereimeash of the eNodeBs are

cofFRAtA RN (S rllé’eﬂ'g amﬁﬁéa@iohhﬁ%%éﬁéj%%@%d&ogay Melrted ana

i ncl udes at least one-control part Tocat | _
sepdner sime| fammfansh resvuse geibkality dnfaumtibmabi e MBMS

cobARhhBlon @ 3hé E%?lmt% h e s%gﬁléln ai?g%ggﬂ%épe rhe l(:}?acc%in? %lér odeB

in a user plane e access coor di'na
cagastart agnMBM§. trapsmisstomelii) oeceaive enboutidineated I@heduling time
er o nd data,past have,.
S okl 8 AP ol SMIE BRI £ Bifimntea
tipgrmhen MBMER4ta shouldite tratshoitteabby theeljodeRs infthe same single

' 4 erel e eBs rece e, MBMVS, .
SRR AR G 0P UEL Ty MR L Rl D8P
traosmiintleaMBMSsg¢atactn the WHBLEI inahdécogddie witbvilsd esor@fnated

scﬁghéﬂiﬁ?‘éﬂxﬁ‘e Q{a% cast nulticast services (MBVMS), the
syste ]

conprising: an MBMS coordination unit;a
pl urdl.i t e systers bfembbdianart 30 whewiy the MIBMS c¥¥rdidtion unit
is® %ﬁngI ur al i‘%\% of. evol vedNode- Bs (eNodeBs), wherein
eac

of " fhé e o%aégwﬁ?"e configured to (i) register
Wi t 82 he THe\stema bilembbdinentrd0twhérein tHEMBMS coordination unit

. hnformation.fr the MBMS coordi nation unit for
lsg% aﬁ%‘[ﬁ}f ﬁﬁ eﬁf’éi%ﬁr ansm ssion of MBMS data, (iii)

recéidve NRSsybaém, adfitl afiy\onet dsfaémnb%ingéiftsw\@z GtictefrPa first
su}b%%toow— ﬁ,ﬁ?‘fe&tﬁ)ﬁeﬁg %g{o%agg %g a\grtsthS{?&eaxf’dc a Sec%rﬂdg%bset 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 as in any one of embodiments 30-36 further comprising:

an access gateway configured to provide the MBMS data to the eNodeBs
for transmission to the WT'RUs; and

an operations, administration and maintenance (OAM) system configured

to provide MBMS multi-cell scheduling criteria to the MBMS coordination unit.
-16-



23. The system of enbodi nent 22 wherein the MBMS
coordination unit is located in an access gateway. 24.
wabh@ssyrtem of enbodi nent 22wherein the MBVS PCT/US2007/017712

coordination unit is located in an eNodeB. 25. The
system as in any one of enbodi nents 22-24 wherein a

first subset of the eNodeBs belong t o 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 th I\?d‘,ﬂ% | ongs

£ Phot HATACOeREERIOMEY TapppnsEl bABa SRRty o o %ecls‘??g% »the

acc@Ss kitedhY QBN ingbodi nent s 22-26 wherein the MBMS
coordi nation unit includes at |east one control part

| ochterolplaneontrol pl ane of an access gateway for

coog dinahiaRg; &eptrol signaling, and at |east one data

part located in a user plane of the access gateway for

c oot Biyitimedip beaadcastgaulticast sergicest]MBMSrrapititell coordination
unﬁ'ﬁl&l@t gﬁ?ﬁ%l%g%&ﬁfédﬁt? tlﬂnjc feat@id Qe cﬁ%&#ol%ﬁ&n%&ﬁhe access

ata P ave mu e I nstances, eac
gatewiayctop coetslinating ccpm@ll scgmdmgtqt@ﬂeel‘fm@tsem@ ahlepgbene data
2 .
sl Tbhapchy ABSRASHRI 3 6 B2 Rl O g e
sighaljngrtovheleNoteBaBMVS data to the eNodeBs for

traggm S’flﬁ D deOs %;% %%m&%%ﬁ%@f ﬁ%%th ]?e contro(ljpart

adm ni stra | on a t enance em con
and dhpr datiadpatvBhvirermheltipde [thstawhes uddchgol miktieh |canteep¢rh® to a

rel ess conmuni cati on
pa%@s@ lg'ggé %g%ﬁ%ﬂkﬁ%t&vﬁr%g ﬁWOVI sion of nultinmedia
br o4Qlc asTherdcess gstewsgrasi mmy(mm)emhoﬂans;xw?&and 39 further
rising: an MBMS coordination unit; a plurality of
cowr%n&é,s transmt/receive units (\/\7FRUs) anda

pI ua aysteyn afchébeotwredhotididis (SABbkeRe) comtrel ahit; each of

not ?f’i‘l\%éﬁgzﬂ"aarf‘%gggg% %Bﬁ}gj@&éoﬁnh:geg:r ?ed 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 access gateway 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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send a tinme stanp and resource availability

information t o the MBMS coordination unit, the
wezisoaed tinme stanp indicating the tinme thatP€hes2007/017712

eNodeB can start an MBMS transmission, (ii) receive a

coordi nated scheduling tine stanp generated by the

MBMS coordination unit that indicates a coordi nated

ti me when MBMS data should be transnmitted by the

eNodeBs in the same single frequency network (SFN) to

the WIRUs, _(iii) receive MBMS data, and (iv) transmt

t he® MBRRSY 't(tar t SRS trapseitopdifee $tRDP tapd resource

avﬁmmﬂtwmfeﬁnaﬁb@m&égmngé B r&lediig tBd nofiitativs ! B Rtimated
enbodlnent 30wherein the NBMB coordi nati on unit

is
imeyStag ipdigating cthes timeclpat the ehindeByetunftgrt an MBMS
uaﬁgﬁﬂghafnt 30 wherein the MBMS coordination unit is
| ocated in an eNodeB. 33. The systemas in any one of

entBRli nokhe edpdeB qfhembpdiment 44t whensinthgfrechiver is further

corfFiRPedPI 0 PRIcBNESa teBdrdihhfld mdmgtﬁ?& Qhfnp UbaE tmﬁfcates a
the eNodeBs belongs to a second SFN. 34. The system of
coogiipgiedriinte when AP MSdate shenld be ransmitiedyedibe ehiadsRga the
i By TSP B e
unig§WERHAt i on unit includes at |east one control part
 0cg.ed T ANCAGHI O eRBAENGL: 35 WESRAR (B! £ Ok further

coordi nating control signaling, | east one

configured e seceive MBEMSsiataphagd éh@ ﬁranm&tm'es further mﬁmed to
trasg,saa@ ‘hHé“MEMSj Wh?a b Qﬂg' atnﬁa Rlim 94&8&1 ce with the
e contro par anémtﬁ

nmbodi nent erein both t
cooad\ma\tgiastthﬂaﬁl@gmmmspmpp nstances, each of which

corgg£sp eﬁgd%?; B?Eﬁl'bgg%ﬁéréts‘?i\kv}%km-rﬁ% &Xﬁéxﬁ%&s is fﬁrther

any one I ments
configpized tgatremwfc oegistyatiod informatiomecand ethmwar ds tfurther

con&ﬁ%rgﬁ‘keg C&Rive the details of a particular MBMS scheduling scheme.
48. A multimedia broadcast multicast services (MBMS) multi-cell

coordination unit comprising:

a receiver configured to receive a time stamp and resource availability
information that indicates the time that an evolved Node-B (eNodeB) can start
an MBMS transmission; and

a transmitter configured to transmit a coordinated scheduling 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
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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for transmssiont o the WIRUs; and an operati ons,

adm ni stration and nai ntenance (OAM system confi gured
wo eoopooeide MBVS multi-cell scheduling criteriBCT/0810€7/017712

MBMS coordination unit.38. An access gateway for

controlling a plurality of evol vedNode-Bs, the access

gateway conprising: a control plane; a user plane; and

a multinmedi a broadcast nulticast services (MBMVS)

nul ti -ceI I coordi nation unit includi ng at | east one

ate the cotro ne of t he
ac c e W& gb 56 uf 8 embghigpeniyto wherein
thet fﬁchﬁzee Ne d&BﬂleratEUilﬁg&né@ as treeé‘iee dledsdpaltilihg CRhefhel ffom an

user. pl ane th ate for coordinating
°Pea§€8 aﬁ{‘gﬂlﬁtﬁaﬁw %B%‘g % se&ess gat eway
(00611 emrboA RS Shmtaréh Hd RidrAnts W thel prheaédt ﬁﬁz@nhtlﬁ are
data_ part have myltiple instances, each of which

descpbpd b Hhperaferrad saborEnents ininqgtieuler cqmbirstions; ernbideature

or é1ohht 4B bd BSed At wikhoa@Hte %%héﬁf&%(ré%nén@felements of the
iments 38 and 39 further conprising: a system

Preg‘%lzﬁ‘? FEPeiiReRiFaTin vaHopsmmbmnetions vither withant ethenfeatures
and'BRnkdrity oFBRESRIRAL ifdnitioh. (MM netREML & AAG tBhriddirBvided in
conver gence protocol (PDCP) unit. 41. The access
eRIeesRlingenEnRn sahkeimplemgnted in atcompmier beagram, software, or
firfB®aké Olansihil Eﬁiyoﬁféds 1£ hg GRRHLAWARLEMOEtdr n%%é Omed:tum for
access bearers, . The access gateway of
exegutigp by genegal HWIPO% Fanétﬂrera’t pnoe@e@pr oBsapiples of computer-
rea@hBle dtBtHdeGRe@funkd (ﬁ‘&lé@ ?&gﬁﬁgtn | oy C(gﬂ? e Bs rancg)m access

security control stafe no
megIo5K )’aﬁdrqg#tté{}r fachepmemayyi Gamiconumeter mory devices,

maghé@t WRdiNARChS Qmem?ﬁha%%ggme ?{f?@ﬁx%vgﬁfeeaﬁh magneto-

enbodi nent 40 erern
optical media, and optical media such as CD-ROM disks, and digital versatile

disks (DVDs).

{0052] Suitable processors include, by way of example, a general purpose

processor, a special purpose processor, a conventional processor, a digital signal
processor (DSP), a plurality of microprocessors, one or more microprocessors in
association with a DSP core, a controller, a microcontrollér, Application Specific
Integrated Circuits (ASICs), Field Programmable Gate Arrays (FPGAs) circuits,
any other type of integrated circuit (IC), and/or a state machine.

[0053] A processor in association with software may be used to implement
aradio frequency transceiver for use in a wireless transmit receive unit (WTRU),
user equipment (UE), terminal, base statioh, radio network controller (RNC), or
any host computer. The WTRU may be used in conjunction 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 (L.CD) display unit, an organic light-emitting diode (OLED) display unit,
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perfornms header conpression and deconpression,
transfer of user data, duplicate detection of |ower
WO 200810202ef Vi ce data units (SDUs), and ci pheri nBCDiS208%017712

pl ane data and control plane data. 44. An evol ved

Node- B (eNodeB) conprising: a receiver configured
toreceive a notification that a nultinedi a broadcast
nmul ti cast services (MBVMS) session has started; anda
transmtter configured to transmt a tine stanp and

resqurce a ail abili nfornat on in respons

= Al i Bl T PIE BIVSR, & PHsoGemeRiba Rt BBl aadgtornet

browigt,Caid/cigahy eritdleas Toball areh G etMOHe BVT AN pinddlilean MBMS
transm ssion. 45. The eNodeB of enbodi ngnt 44 wherein
the receiver is further con igured to receive a
coordi nated scheduling tine stanp that indicates a
coordi nated ti me when MBMS data should be transmtted
by the eNodeB in the sane single frequency network
(SFN) to at least one wireless transmt/receive unit
(WIRU) . 46. The eNodeB of enbodi nent 45 wherein the
receiver is further configured to receive MBMS dat a,
and the transmtter is further configured to transmt
the MBMS data to the at | east one WIRU i n accordance
wWith the coordi nated scheduling tinme stanp. 47. The
eNodeB of embodi nent 44 wherein the transmitter is
further configured to transmt registration
informati on, and the receiver is further configured to
receive the details of a particular MBMS schedul i ng
schenme. 48. A multinedi a broadcast multicast services
(MBMS) nulti-cell coordination unit conprising: a
recei ver configured to receive a tine stanp and
resource availability information that indicates the
time that an evol ved Node-B (eNodeB) can start an MBMVS
transm ssi on; and
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a transmtter configured totransmt a coordi nated
scheduling tinme stanp that indicates a coordi nated
wao evs/on2en MBMS data shoul d be transmtted by PEEUS2007/017712
eNodeB in the sane single frequency network (SPN) to
at least one wireless transmt/receive unit (WRU).
49. The MBMS nmulti-cell coordination unit of
enbodi nent 48 wherein the receiver is further
configured toreceive registration informtion
transmtted by at |east ChAIMMDdeB, and the
transmtter is further configured tothe transmt the
details of a particular MBMS scheduling schene to a
Whatig dbhémed i®NodeB. 50. The MBMB nulti-cell coordination

unit of enb 49 .wherein the recei i s further
confi gur‘%a1 gognée)g GogEding, Z ﬁ’@dﬁm"hﬁo’é ﬁé‘ﬁélt]fnflf)#ﬁéﬁoadca“
muttmu’satslemsess ?MBMS)SM aih bv(ii;]éla}%dcdmirﬁixﬁéwd ls;{r@éfﬂ mcludmg a
st e the fe and. e
oy 3t FutuRfeRs frrmntiBh e Hetes CYHOE0s o miveisy oggvolved
NoduBs (deNBdMBs); whpsdih me: bNbd@BﬁHt@@ﬂcﬁB&mz@@%f@ﬂé’MBMs to
th Q&gﬁ}?ng E‘Pge used.al one wi thout the other
i R SEMPLISRE: he preferred enbodi ments or
| n ptaﬁdwgaﬁmM@u,@asngmmuﬁ{t w t hout ot her features
he pr ese i nvention. The methods or

e
{1 e oD gPepherant ik Hhe MENGroordipehencmifing  be
I mthe ntMs toraineRIRU LRt PrAdaAp tﬁ@fﬁegﬁ%&ed%NodeBs with
fir r ﬂ%hﬁP%%enbOdled In a conputer-readabl
informg é&fb the wagsmissien of dat apﬁ?éose
COlfRY leBlodeBs & i PRRASHBIMS s ss Of CO”DUt err eadabl e
sto a%$gg%g§ ums include_a read only 8%5&
8 rﬂ%%}tirmgﬁhmMBM$ é‘grﬂ% te ﬁhe USrmrﬁswrdance
‘”mﬁqnbggﬂgaﬁnﬁglﬂﬂﬁ&ggﬂogev|ces magneti ¢ nedi a such as
internal hard di sks and renovabl e di sks,
magnet oopti cal media, and optical nedia such as CD ROM
di gks, i (ﬁ?@ﬁ . o
Su%(abl g'l%r %ig gﬂé(;scgk)fs%%ﬁpg ‘lvgelgé‘ﬁ e 0 e%acr?%?&?aémn unit 1s
locajed ép an grgeFoRteP¥cessor, a speci aI pur pose
processor, a conventional processor, a digital signa
processor (DS a plurality of mcroprocessors, one
or nore'l; h%m@ﬂ?aqyt eEslgim Lrwherein the MBMS coordination unit is

located in an eNodeB.

4. The method of claim 1 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.

5. The method of claim 4 wherein at least one the eNodeBs belongs to
both of the first and second SFNs.

6.  The method of claim 1 wherein the MBMS coordination unit

includes at least one control part located in a control plane of an access gateway
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association wwth a DSP core, a controller, a

m crocontrol l er, Application Specific Integrated
w@oose42s4 (ASI Cs), Field Programmuabl e Gate ArrBgyEUS2007/017712

(FPGAs) circuits, any other type of integrated circuit

(1Q, and/or a state machine. [0053] A processor in

association wth software may be used to inplenent a

radi o frequency transceiver for use in a wreless

transmt receive unit (WRU), user equipnent (UE),
fortcabiiifating RafErod kipnading, hadid 188ét\eikdeRnp4ellb&dted in a user

RNC)., or any host conputer.. The RU nmay be used in
Lo e AP GRS b ST SRS A SEETAAEr dvr ¢

and/ or software, such as a camera, a video canera

modyl e, vid ope, .a aker pgh a vibration

device, @%Bﬂé‘gﬁ@ of lajm & BhAEeR bogh the SgnizphRart and the data
patt HieahvRiple IndANdSs, fch 6l o 838 EorrasioRidB a8 alpardicular single

Bl uet oot h(r l e, a frequency nodul ated (FM radio

(
fregpency netwoy i(gg‘ ystal display (LCD) display unit, an
organic light-emtting diode (CLED) display unit,a
digital nusic glayer,_a nedi a pl ayer, a video gane
pl afer nbRRPethed of daimdefurbhesgomaprisings or any
W I SbcR$dinl Qél‘@éde%f fRBFHMNELK ih WAt P H bise MEVS M@ hation

is clained is: A met hod of coordinating the

un¥r ovi si on of nultinedia broadcast nulticast services
(MBMB) in a wireless comruni cation systemincluding a
plurality of wireless transmt/receive units (WRUs)
and®a pl Themethodpf elpim\lefurkhrrecoBaprisgingtieBs) , wher ei n

{ e RN E e NI R BRI RR AR Vgt ifa i€ unit
V\Z"I-e”\}als t g mst(%od onpri si ng():&%%ﬁ\}i |ngy§r¥%ﬁ8§um'
coordi nation unit; the eNodeBs registering with the
VMBMg, cO j i ikt %@\@ dination unit
pr L\)/a).di‘ ﬁgﬁ% e ?ggi?gggﬁ%c}g%g eBs % {%]gighf ormation for
schexiyiding itfermatios ntos theo MBMI/Bhrdination aumdt tiegarding the
g _ ¢ .
T aggﬁW?ﬁﬁgﬁ%’%ﬁg%ﬁ%@f% e 3\] ﬁ@ij?ﬁa&%mr dance
with the scheduling information.
11.  The method of claim 1 further comprising:
providing eNodeB status information for MBMS to the MBMS coordination

unit.

12. The method of claim 1 further comprising:
providing existing MBMS information to the MBMS coordination unit.

13. 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;
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2. The nmethod of claim1 wherein the MBMS coordi nation

unit is located in an access gateway. 3. The nethod of
w@b@sme@1mherein the MBMS coordi nation unit i sP¢DUS108T017712

in an eNodeB. 4. The nethod of claim lwherein a first

subset of the eNodeBs belongs to a first single

frequency network (SFN) and a second subset of the

eNodeBs bel ongs to a second SFN. 5. The net hod of

claim4 wherein at | east one the eNodeBs belongs to

bot $hedNSdWB deceiving d rveFRationtNat af- MBS BBIAMI MRS started;
claiml é,h re the MBNS coordi nati on unit includes at

| ea®chy Bsatending & Sne gtamposnd Jesqirgn avgilability

inf8ANAG6E %tmsfc%rcﬁﬁ&ﬂiéh DAkt {4 sARidted tﬁﬁ&mhiﬂﬂdmatmg
and at |east_one_data part located in a user plane of

th‘i H@E‘a@@é &he ghiodaB\rangitartoan MBMS rgngmissiongnal i ng. 7.
Th etﬁ@ém&freﬁéﬁiﬁg B¢ Hﬂlﬁiﬁg{t@? ket dudifigs ﬁﬁfétéiginﬁ,%yemtea by

and the data part have e i nstances, eac

theMiEMS @e?ndéamgntt&hat pail@af@a p&porsingfied time yihendfBMS data
sh&ﬁaw i‘raﬁ%@ted Sy &Ié%ﬁﬁ&? 119&118' dinkW BGhency network

ngl sing: providing eNo entlflcatron
(SEN? Wy t he MBMS coordination unit. 9. The

mtﬁfé%l?&de@iﬂé&?mﬁ %m%al ng: providi ng eNodeB

type information to oordi nation unit. 10.

ThetheeeNodpBsf tr@lnamﬁting thEt NBMEctepthiesWHH Up imacadirdgnce with
thd 09& écpgc %é%% QQr di nation unit regarding
t he user s |

terested in receiving the
NBNB data 11 The nethod of claim 1 further

for / S"g%%n&{vgwé Coor%{\ki exghéxte% lﬂ?c.e il\ﬁﬁﬂﬁaérgﬁnation unit is

tion
located in an access gateway.

15. The method of claim 13 wherein the MBMS coordination unit is

located in an eNodeB.

16. The method of claim 13 wherein a first subset of the eNodeBs

belongs to a first SFN and a second subset of the eNodeBs belongs to a second
SFN.

17. Themethod of claim 16 wherein at least one the eNodeBs belongs to
both of the first and second SFNs.

18. The method of claim 13 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.
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12. The nmethod of claim1 further conprising:

provi ding existing MBMS information to the NMBMS
weomsdia2at i on unit. 13. A method of coordi natiPgr/ukmo7/017712

provi sion of mnultinmedia broadcast nulticast services

(MBMS) in a wireless communi cation systemincluding a

plurality of wireless transmt/receive units (WRUs)

and a plurality of evolved Node-Bs (eNodeBs), wherein

the eNodeBs are synchroni zed toprovi deMBMS to the

WIRLS, thige fRERSHILAQSRA 118iviiEreR] BMhibeGoatrolVBYE and the data
coqQrdinatjion unit;the eNodeBs receiving a notificatiaon

paxth havemutinele dnstances, gach of whichicorzesnongs tp RParisHiaSFN.
sending a tine stanp and resource avail abi I [ ty
information tothe MBMS coordination unit,

est #0rat ebbe mathed gfplaimgid sthergin the ?Nﬁ%e% é‘i"ef‘F?ethe MBMS

daNREeB HA  c8iPEdtedBy MBMS transmi ssion; the eNodeBs
receiving a coordlnated scheduling tinme stanp

generated by the MBMS coord| nation unit that indicates

a coprdi Ragie e§é cation s t@% ﬁp&}élrgﬁeﬁmg the provision of

transmtted the eNo e same singl
mltigeadda byomﬁbml‘(lmsemcesh@’lm)s the mestem@@mnsmg

reﬁgh g% %tt . the eNodeBs transnmitting the
tot In accordance with the coordi nat ed

schamliradyy tof miredessriyansmit/rHeeiveniib( WIR M i amd 3

wh Nt X

B e L
confivBedote c{u)n aregleteru with j thel JEBMEY doprdinatiNodeBit, 161) receive
o1 e S 9 MR s ol e gt
MBMS datag 69 rb@lmmgi:BMS @at@eend diveEranshyit tlila é\fIBMﬂh ddtapto the
wERBsTh1RHME0es Wil tlLatealilfs iR raNRHEEs bel ongs to

22. The system of claim 21 wherein the MBMS coordination unit is

located in an access gateway.

23. The system of claim 21 wherein the MBMS coordination unit is

located in an eNodeB.

24. The system of claim 21 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.

25. The system of claim 24 wherein at least one the eNodeBs belongs to
both of the first and second SFNs.

26. The system of claim 21 wherein the MBMS coordination unit

includes at least one control part located in a control plane of an access gateway
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both of the first and second SFNs. 18. The net hod of
claim 13 wherein the MBMS coordination unit includes
w@rooB®art4 one control part located in a controPCPUSINE7/017712

of an access gateway for coordinating control

signaling, and at |east one data part |located in a

user plane of the access gateway for coordinating data

signaling.19. The nmethod of claim 18 wherein both the

control part and the data part have nultiple :
for doBSdiARERE, contl sidnalttig; andoitr leapioons data papalotated|iara user

SFEN. . 20. The net ho erel t he eNodeBs

plarielisho ot HARREA] dsCooF P dE e e 5T

Awi rel ess comuni cation system for coordinating the

prOV|S|on of nmult di a broadcast [tic

(B | Thagveifth ohile i ap Ehors DR AIRSoCOE SPRAr P e data
par&J Nhive Aullipledinstandel, dichalfeasich lal@spordsotved pemmﬂars single

WRUs) ; and al\?l urallty of evol ved Node-Bs (eNodeBs),

frequeeee nAIEHHSBINY he eNodeBs are confi gured to (i)

register with the MBMS coordination unit, (ii) receive

information fromthe MBNS cqordinati,on unit for

scR8dul Thg syRkem phASHNY faxthar oENATiRIRgs, (iii)

I egal MRedBMRedRlFonBPErdd 16) ploaltsiie MBMS M3 6l h@eNodeBs

the WIRUs Tn accordance w t% t he schedul i ng
fortnammw@ﬁo thoWEREss3d em of clai m 21 wherein the

at 1 V&&%@éggﬁ@% Htldlf‘aljl@ﬁﬂlﬁﬁaﬂaﬂxc@mﬁ!\&)%%&em configured

]'ystemo claim?21 wherein the NMBVS
to pu:qmid |MBMS)mulhrqel sshpdigling griteriate theoMdRS sgordipgtion unit.
system of claim 2lwherein a first subset of the

eNodeBs belong to a first single frequency network

( sm) auf’dwareémwnmmétwn system fonsgertinging jbe provision of
SIE) f % WRRRich

le%lg laol?}ré’a %5556 ; g § el or?gs(wf%ﬂk%]t% gfg,{g 1ecf?1?§}81%%d

s e canblE¥Nxcoordination unit;

a plurality of wireless transmit/receive units (WTRUs); and

a plurality of evolved Node-Bs (eNodeBs), wherein each of the eNodeBs are
configured to (i) receive a notification that an MBMS session has started and
. send a time stamp and resource availability information to the MBMS
coordination unit, the estimated time stamp indicating the time that the eNodeB
can start an MBMS transmission, (ii) receive a coordinated scheduling time
stamp generated by the MBMS coordination unit that indicates a coordinated
time when MBMS data should be transmitted by the eNodeBs in the same single
frequency network (SFN) to the WTRUs, (iii) receive MBMS data, and (iv)
transmit the MBMS data to the WTRUSs in accordance with the coordinated

scheduling time stamp.

30. The system of claim 29 wherein the MBMS coordination unit is

located in an access gateway.
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26. The system of claim 21 wherein the NMBVS
coordination unit includes at |east one control part
wo omanetid n a control plane of an access gat eweqr/082007/017712
coordi nating control signaling, and at |east one data
part |ocated in a user plane of the access gateway for
coordi nating data signaling. 27. The system of claim
26 wherein both the control part and the data part
have multiple instances, each of which corresponds to,
a BartiThé aysteimof eldine29 ovivgreire the MBMEFryordigation gnit is
1 Iem og ﬁl gi m 21 further conprising: an access
00%%15’&%‘}79 8RfPyured to provide the MBVB data to the
eNodeBs for transmi ssion to the WIRUs; and an
operatigns, admnistrati nd _Jyain Y,
cofips gulBs VEHeRD O QRPRERE TP Bl L agt o N S GHEBs
beloigh 6 b farst SHN enliBEecoadrsibset oftheleiNodeBRobeldngs & @second
conmuni cati on system for coordinating the provision of
SEFNrul ti nmedi a broadcast nulticast services (MBMS), the
system conprising: an MBMS coordination unit; a

plurality of wire|ess anpsmt/receive it RUsY -

and3a prhesyster Bti‘c %‘%éé@‘&%ﬁl‘é‘%ﬁei‘%@&g&&e O\%ﬁ\%ﬁ gfse%mgs to
botlE 8EthePfirdt he:delegeBSFNE configured to (i) receive a

notification that an MBMS session has started and send

atime stanp and resource availability information to

t h@4VMBMBLEOQflimabi ehit2h, whBfeiRStHeTMBMS icoerddi#tign unit
_ dindicating the time that the eNodeB can start an MB
includan atleast one cqutrgl past lpcateding sontrplplage oL AR 4GFeSR §ateway
for E%dﬁ'xﬂtﬁﬂ&’c&ﬁ?ﬁr AERAIRY, 4P ad Bt 6aerddita YarbTocdbed in a user

that indicates a coordinated. tine when {VBI\/B dat a
plantofithe arsess gatemiaytion coprdinating\BatesiePAliPRe sane

single frequency network (SFN) to the WIRUs, (iii)

recei ve MBMS data, and (iv) transmt the WS datg Lo

t h@5WTREheisystars of daiecs4wharein both thejropfrelpart and the data

par\\?\lg grﬁglé* #L?gigﬁ%\gnstﬂ&'épea&pof WhithS6sapbals € aipar@fular SFN.

M5 coordination unit is

86. The system of claim 29 further comprising:

an access gateway configured to provide the MBMS data to the eNodeBs
for transmission to the WT'RUs; and

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

37. An access gateway for controlling a plurality of evolved Node-Bs, the
access gateway comprising:

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
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| ocated in an access gateway. 31. The systemof claim
29 wherein the MBMS coordination unit is located in an
webimdoBi2182. The system of claim 29 wherein a PCT/ES$2007/017712
subset of the eNodeBs belongs to a first SFN and a
second subset of the eNodeBs bel ongs to a second SFN.
33. The systemof claim?29 wherein at |east one the
eNodeBs belongs t o both of the first and second SFNs.
34. The system of claim29 wherein the MBVS
pard: docdtiedain tie wiset plaid Wl dheddcckenghtOngy dantoadimating data

cat d i n trol plane of an access gateway for
si % ?FS cg%‘]ﬁ‘rol signaling, and at | east one data

part Iocat ed in a user plane of the access gat eway for
coqydi nati ng data si Thes of claim
30 Yeher e Thoese $?F§Wg’éfrﬂfjr°g"fmb§'? vhgin bebbether part and
theliave pard haw) ﬁullﬂilﬁlbdﬁ@@ime@ @a6h of kaﬂP&brﬁéHﬂoﬁa@ %‘Q%a}ﬁcular
218 rticul ar, SFN. The system of claim29 furt
sin % PqUEnTy nebozk, )-gat eway configured to provide

the I\/BI\/IS data to the eNodeBs for transm ssion to the

n operations, admnistration and
en %eﬂffm\gatewwﬁc}%m 3 fnther eoppysing: VBVG

m Iat égrs‘ﬁ&h' arekitBstuké BoolatiohQBiA) IHeat&ecdWRlG unit;
coordipation unit. 37. An access gateway fo

cort FgbHL ftﬂgu%nﬁ%a%?ﬁ‘t’&miﬁ(w vaddode- Bs, the access

gat o QEPA bSvas; e@cecmtacei (®b@P§ungt. User pl ane; and
tinmedi a broadcast mul ticast services (MBMS)

mJI ti-cell coordination unit including at |east one

contg ol gl &ceé%fcg%tt%a& Bf £106n BOU K QleirPt Aﬁiae%ﬂﬁ' control unit

access gateway for coordinating control signali
cont@@%@%%mahanefmdm@@sessdw@r@m apart located in
the user plane of the access gateway for coordinating

dat a Si gfnal ing to the eNodeBs.
he access gateway of claim 39 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. .

42. The access gateway of claim 39 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.

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

areceiver configured to receive a notification that a multimedia broadcast
multicast services (MBMS) session has started; and

a transmitter configured to transmit a time stamp and resource
availability information in response to receiving the notification, the estimated
time stamp indicating the time that the eNodeB can start an MBMS

transmission.
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38. The access gateway of claim 37 wherein both the
control part and the data part have nmultiple

w0 p@Banees, each of which corresponds to a pare@Uubmn7/017712
single frequency network (SFN). 39. The access gat eway
of claim37 further conprising: a systemarchitecture
evol ution (SAE) bearer control unit; a nobility
managenent entity (MVE); and a packet data convergence
protocol (PDCP) unit. 40. The access gateway of claim

39 ddher éite ¢éNeddB6T digiat £8 wiehéinQhe vélelves @furthdr cbhfigured to
41. The access

configuration,of radi o gccess bearers... C .
 recgiba Painatrd Prheb ink R s amp Mok RiicaRR Qoo ad time
when eMBMSidits | Shishld beiraRARIHEL BHSERIENoHMB 8 1BNOLARS single

security can idl.e state nopility caontrol, and
fre%’i“iﬂfé’ﬂ%wg‘ﬁégﬂn @Al legshomsreielesh s sFIHrefcsesgnit (WTRU).
stratum (NAS) signalings. 42. The access gateway of
cl ajgn 39 _wherejn, t PDCP unit, perforps header
co anin es % %‘Sgﬁ‘%er}ﬁ %E‘g'ﬂ‘ﬁ? &t whereinithe rrcebyer % fugthar capfigured to
recéive| MBMS® da€4,e4dd e BfankRiiter k@ﬁﬁ&h@ﬁé&ﬂf@:@a% tHH dnSit the
g:@g, andhc:| phering of user plane data and control
MB&‘& tgatoatheo 2t lsgste gue IR de-ascordanse Byithoths reardipated
schadtiBAEtMAS stadp] gured toreceive a notification that a
mul ti medi a broadcast nulticast services (MBMS) session
has started; and a transmtter configured to transmt
a_l461e SRIRNGULH @204AGR 2Y abhaflin! e HRLAIRIGON Hirther
response to receiving the notification, the estimte
configpged o fsapsimiic segirigatine inforenation. amd thaowesivenns further
co rdd 8 dBINR fHealRgiis f ??yaéﬁculzp M?ngl Qlink UL 48,
erein the receiver iIs further con |gure§ to Pecelve
a coordinated scheduling tine stanp that indicates a
cogfdi ngf qguit'izﬂ@dﬂp] PRoIRYR qﬁﬁﬁlec%gf) WeiR6s (A UhEfi-cent

by the eNodeB in the same sing
coordination unit comprising:

a receiver configured to receive a time stamp and resource availability
information that indicates the time that an evolved Node-B (eNodeB) can start
an MBMS transmission; and

a transmitter configured to transmit a coordinated scheduling 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
transmit/receive unit (WTRU).

48. The MBMS multi-cell coordination unit of claim 47 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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frequency network (SFN) to at |east one wreless
transmt/receive unit (WIRU). 45. The eNodeB of claim

walZooshenredi n the receiver is further configuredP@DUS2007/017712

receive MBMS data, and the transmitter is further
configured to transmt the MBMS data to the at |east

one WIRU i n accordance with the coordi nated schedul i ng
time stanp. 46. The eNodeB of claim 43 wherein the
transmtter is further configured to transm't

r egpst rghé WMIBMS @ivlki-talh comdinatiien medteof) elaitnsd§ wherein the

reoa U et R TR, CATRUTTS it AcR R cphienie HGHE an

opefBtidosC aghnistitiesaddBlidRtetanice (OAM) gymbedi nat i on uni t

conprising: a receiver configured to receive a tine
stanp and resource avail abilityinformation that
indicates the tine that an evol ved Node-B (eNodeB) can
start an MBMS transmi ssion; and a transmitter
configured totransmt a coordi nated scheduling tine
stanp that indicates a coordinated ti ne when MBMS dat a
shoul d be transmtted by the eNodeB in the sane single
frequency network (SFN) to at |east one wireless
transmt/receive unit (WIRU). 48. The MBMS nul ti-cel
coordination unit of claim47 wherein the receiver is
further configured toreceive registration information
transmtted by at |east one eNodeB, and the
transmtter is further configured to the transmt the
details of a particular MBMS scheduling schene to a
regi stered eNodeB. 49. The MBMS nulti-cell coordination
unit of claim48 wherein the receiver is further
configured to receive the scheduling schene from an
operations, admnistration and nai ntenance (OAM
system
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