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20 transmissions of multimedia data, such as text, audio, picture, or video, from a single

source entity to a multiplicity of users in a service area. As stated in the 31

Generation Partnership Project (3GPP) Technical Specification (TS) 22.146,
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25  aradio interface as a radio multicast. “Service area” for a given MBMS service is

hereafter to be understood as the geographical area (i.e. set of cells) where the
service is made available.
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difference between these two modes is that in Broadcast mode all MBMS users in

30 the service area are targeted for receipt of transmitted data, whereas in Multicast

mode it is possible to address only a subset of the MBMS users in the service area
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node it is possible to address only a subset of the

MBMS users in the service areafor receipt of the data.
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25  cells of a location area. In addition, MBMS sessions intended for smaller areas to
which a specific cell still belongs may exist. Moreover, MBMS sessions may occur
even more frequently outside of busy periods when more network capacity would
become available for downloading and recreational services, for example. In this
case, frequent notifications are more likely to occur throughout any given day. In

30  order to account for and process “lost” pre-notifications, the MS may be required to
continuously read all MBMS specific paging group messages. If the discontinuous

reception (DRX) period for an MBMS session is equal to the basic paging group of
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notification message is for a different MBMS session than the paging group that the
MS has currently joined. In accordance with the invention, excessive pages from a
25 MBMS notification paging group to the MS, in addition to the basic paging group,
are eliminated. As a result, neighbor cell system information type 3 and type 4 (SI3
and SI4) decoding and cell broadcast channel (CBCH) reception from a serving cell
can be performed without conflicting with MBMS tasks.
The system and method of the invention provides the option to eliminate the
30 need to define a specific MBMS notification paging group. Here, the MS is
permitted to enter non-DRX mode after a pre-notification is transmitted to the MS,

which permits the actual notification to be sent at any paging group. This permits



are elimnated. As a result, neighbor cell system

information type 3 and type 4 (SI3 and Sl 4) decoding
wanawemaddoo br oadcast channel (CBCH) reception f POWMIB2005/002726

serving cell can be perfornmed without conflicting with

MBMS t asks. The system and nethod of the invention

provides the option to elimnate the need to define a

speci fic MBMS notification paéing group. Here, the M5

is permtted to enter non-DRX node after a

pr esignifigahi Gextibitity duringrleavsshating detvoert HdfelB) peding groups. As a

per [

paglfg%]%ts S%lgrgdea%%gﬁé cgﬁe) E)%n E cg(isaeitdg%ﬂ Fgg{]&?zs ?rFQtrecE& 1<9rpé/f the power

durthatgis| consiinsdalryi thg Méi weanwhikinf the ’dBtis pag lmglvgd omps MBMS

S .

r o iRt oo E BP T R iRaR BeclBe O R B EHbors ofan

Sy VBMMNSssiew anl thberMBNES MBs ilst ot nohjwoled edy MBMB sédBivBs or

S esig‘l% ﬁo Wallzt(lanré fgr ngrogdcagt ovagn m@§ %'e@g én goﬂbe ﬁ’l d r teggg gd I\/IBrI\]/S

l\/ISs t hatln raac.cedamoé vqlthlth@dlvamt;onl\/ﬁws\/lsgs snfomsdoaboatr &1 mEoming

I n %Oé E’g?,tabg nxlg %e Pﬁtlf?ﬁ%g ion IJI a%gn I\(Igl}/sat lﬁg paﬁlaﬁly 1geengl(§ies the
ab OMBMB“Ibearm eervicg whizhiid 1odmtnlot)ﬁ|ed/ [ Ia ap embdsrbmelﬁtl of #tel iovention, if

rrmt t hat, t Ieas tially i i.fies the
1 B Bt et Bl Sl st AP BT il (ot eas
enbmdqultmﬁ atdieeni Hh\bﬁﬂﬂand fpobiilé nbﬂme)rlp(m;l\ml@])j fhiexs atei 1d¢htity of

i nf earer se
( ot 0 B3t VR MS et ki e mMIE he¥Et P e 1 e PR B also
net mordasiailedN) ) then the identity of the actual MBMS
session wWwthin the bear er . ser.vi be no
e e Teatras: Mare GRubIRAGY Al M1 P g MBMs
19 detﬁﬁtifbb’tl(ﬁi?ﬂdgesi SThbSlﬁda/ufc@slrt/n!‘vﬁi@stl’l;@Mcfeldéﬁ&t (BM-SC) allocates a
pur es e broa mu st service cepter .
105 HatplE apine ST ot NPER b e RS he TV is
{\/Bl\@nﬁﬁt@écﬁéft&@fp\ﬂtﬁ €e. al—gmﬁuy uRiquelMBC/MBICiaBmity &0gl a®LMN ID)
wo par

(e.gd adO%EM@M%?@%ﬁ&Gf&I%%&H%@%% W%ﬁge ?@W

i dent i t YInt fBbrdhufee URItKI WR: WMvERidA, ahlIPEM$T thae peovRieslanGlique
th the |nvent|on a full TM3. that provi des a uni que

2 qeHeRTicasRn Gh thst MANES ispEST Satieer s  CUNAGE Ged 1L IREMS.
| S BRftatly atNGMec ARS8 REMIN infort@n BXehtUdk AGedulta unique

PLMN i nformatjon is sent. As a result, a_unique
identification of the MBMS Bearer Service within a given PLMN is provided, and a

pre-notification with low or high granularity can be used. Granularity relates to the
relative size, scale, level of detail, or depth of penetration that characterizes an
25  object or activity. In accordance with the contemplated embodiments, it is possible
to transmit the identity of the MBMS session to be notified, along with the TMGI or
the TMGI without the PLMN ID, hence obtaining the highest possible granularity.
When the actual session is not indicated at pre-notification, a lower granularity is
obtained. An even lower granularity is achieved when only a subset of the TMGI is
30 used (e.g., a TMGI excluding the PLMN ID or a modulo of the TMGI). Given the

integers a, b and n, the expression a = b (mod n) (i.e., “a is congruent to b modulo
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25 DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS
The invention is directed to a system and method for reducing

idle mode power consumption for mobile stations (MS) that have joined a
Multimedia Broadcast/Multicast Service (MBMS) session and are waiting for the
session to start. FIG. 1 shows a simplified block diagram of an embodiment of an

30 exemplary wireless telecommunications system 1 that includes a plurality of mobile

terminals or stations 10. Two mobile stations (MSs) 10 are shown, with one being
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25 network and a mobile station.
The mobile station (MS) 10 typically includes a micro-control unit (MCU)
12 having an output coupled to an input of a display 14 and an input coupled to an
output of a keyboard or keypad 16. The MS 10 may be considered to be a handheld
radiotelephone, such as a cellular, mobile telephone or a personal digital assistant
30 (PDA), and may have a microphone and a speaker (not shown) for conducting voice
communications. The MS 10 could also be contained within a card or module that is

connected during use to another device. For example, the MS 10 could be contained
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store a programenabling the MCU 12 to exec&lte t he
sof t war dn pesgtdapgeswith the invention, the MS 10 is informe about an upcoming

notification via pre-notification information that at least partially identifies the
MBMS bearer service which is to be notified. In an embodiment of the invention, if
25  the pre-notification information fully identifies the MBMS bearer service (at least
uniquely within a given public land mobile network (PLMN)), then the identity of
the actual MBMS session within the MBMS bearer service to be notified may also

be transmitted. ‘
As defined in 3GPP TS 23.246, “Multimedia Broadcast/Multicast Service
30 (MBMS); Architecture and functional description”, the Temporary Mobile Group
Identity (TMGI) is used for MBMS notification purposes. The broadcast/multicast
service (BM-SC) allocates a single globally unique TMGI per MBMS bearer
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used to provide the pre-notification to each MS 10. Preferably, this parameter is a

modulo of a variable portion of the TMGI. However, it is also possible to use any

predefined function of the TMGI. Given the integers a, b and n, the expression a=b

25 (mod n) (i.e., “a is congruent to b modulo n”’) means that a and b have the same
remainder when divided by n, or equivalently, that a—b is a multiple of n.

Performing pre-notifications via the TMGI with or without a PLMN ID

permits a specific MS 10 to fully identify whether the incoming pre-notification

information addresses the specific MS 10. If the incoming pre-notification

30 information does not address the specific MS 10, then the MS 10 would not be

required to read any additional messages. As a result, extra power consumption is

not caused by the MBMS pre-notifications.



In accordance with the invention, a full TMd that

provi des a uni que identification of the MBMS bearer
weeanosioseIacr oss PLMNs is sent to each MS 10.  PCT/IB2005/002726

Preferably, a TM3d that excludes the PLWN information

is sent. As a result, a unique identification of the

MBMS bearer service within a given PLMN is provided.
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Wt} iAGIER&Pint Qep 210. The pre-notification information is a unique Temporary
Mobile Group Identity (TMGI) which is allocated by the broadcast/multicast service

25  for each MBMS bearer service. The TMGI is comprised of two parts, i.e. a globally
unique MCC/MNC identity (e.g. a PLMN ID) and a local MBMS bearer service
identity that is unique within the PLMN. Preferably, a TMGI that excludes the

PLMN information is sent. As a result, a unique identification of the MBMS bearer
service within a given PLMN is provided. '

30 A check of the pre-notification information in the MBMS notification
message is then performed to acquire the TMGI, as indicated in step 220. The
TMGI is then checked to determine whether it corresponds to the MBMS bearer



an MBMS session. In accordance with the invention,
each M5 10 is no longer required to read nore than the
waanesdoagi ng group, when no notifications arCT/IB2005/002726
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MBVS bearer service for a joined MBVMS session, then
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intention, therefore, to be limted only as indicated
by the scojp appended hereto. CLAIMS 1. A

e of the c|ai

net hod for hFﬁTegﬂqioﬁﬁla%Bﬁ‘%h%P%f?Pr% tFT\BS’p? nat have
joined a Mil tdriafiing BleoREWiAS bf Mékdab&GaBtthSEMIGICoek MBIVE)
session and are waiti n}gléfor data a sotgi ﬁ E’S‘l{]\l\“h

20 ncomi ngousarand &y the MBMS, Reptep seryignier 18y E‘; b eqngggee
of : MDNigo@kt.Ng a paging group with the M5 to detect
MBMS prenotifications; transmtting MBVMS pre-notif
cation information within an

3. The method of claim 1, wherein the paging group is monitored by the MS
that has requested to join the MBMS session.

25
4. The method of claim 1, wherein the pre-notification information is a
Temporary Mobile Group Identity (TMGI) which is allocated by a
broadcast/multicast service for each MBMS bearer service.
30 5. The method of claim 2, wherein the TMGI comprises a PLMN ID and a

local MBMS bearer service identity that is unique within the PLMN.



MBVS notification nessage on the paging group to Mss
on the pagi ng group; checking the pre-notification
wonbmroseddoon in the MBMS notification nmessage POT/IB2005/002726

acquire a Tenporary Mbile Goup ldentity (TM3);

determ ni ng whet her the TM3 corresponds to the MBMS
bearer service for a joined M5 session; and readi ng
addi tional nessages if the T corresponds to the

MBVS bearer service for a public | and nobil e network
(PLM\). 2. The nmethod of claim1, further conprising

the s t he IL&B 8@&151994': rdiff "1'31%I 'Plgl(ﬁfls $3eRSMEE without

t he T o€es no correspond to the MBMS bearer
s erRLMM I arfoinm¢ioRLMN t 0 conserve power. 3. The net hod
of claim1l, wherein the paging group is nonitored by
the M5 that has requested to join the MBMS session. 4.
5The rret Aodllefmethal of daimivhewlksrein (IMGhisesentotoi the dsi without the
|nf \A]’l%on is a Tenporary Mobile Goup ldentity

ich is allocated by a broadcast/multicast
serV| ce for each MBMS bearer service. 5. The nethod of
claim?2 erein

local MBS Jucthod cggcrlz{h Ja g C nrﬂh? %ﬁ%lﬁggllob@' id B R specific

uni que
WI tﬂagmgtghmpPLM\l 6. The net hod of cI aim4, wherein the
i is sent to the Mss wi t hout PLI\/NIDlnforrmtlon
07 The nmethod of claim5, wherein TMA is sent to the
I\/BS Wi t 90UtA tshgerPLfdN ihformidg mblalensthitiod MS)lttet rhatg joined a

i T TR T e
t haatssdaawee with in€finiag §Ath for iedeaiods aageami/ Mul ti cast
Service (MM RoRe it £psitiPhiobd % G9Ec ¥hRrs pre-
15 notifications;
means for transmitting MBMS pre-notification information
within an MBMS notification message on the paging group to MSs
on the paging group;
means for checking the pre-notification information in the
20 MBMS notification message to acquire a Temporary Mobile Group
Identity (TMGI);
means for determining whether the TMGI corresponds to an
MBMS bearer service for a joined MBMS session; and
means for reading additional messages if the TMGI corresponds to the MBMS
25  bearer service for a public land mobile network (PLMN).

10. The system of claim 9, wherein reading of messages is terminated if the
TMGI does not correspond to the MBMS bearer service for the PLMN to conserve
power.
30
11. The system of claim 9, wherein the paging group is monitored by the
MS that has requested to join the MBMS session.



associated with incom ng data for the session,

conprising: nmeans for nonitoring a paging group to
wdebeasoBNVS prenotifications; means for transRCTABIGS/002726

MBVS pre-notif cation information within an MBVS

notification nessage on the paging group to Mss on the

pagi ng group; neans for checking the pre-notif cation

information in the MBMS noti ficcati on nessage to

acquire a Tenporary Mbile Goup ldentity (TM3);

means for determ ning whether the TMd corresponds to

an MBMB |heafifr SREVLESaif0, Fhdr@h e pNEMERSARR! R ARA is

nmeans for readi'ng additional nessa gs I the TM4

corTeagpoands MwbilﬁheGrWBNBI@ﬁt’Yer(TMIgi cehielor isa lpsatpd by a
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wherein rea nessages Is termnated if the TMd
does not correspond to the MBMS bearer service for the

PLMN to ;go . j
whor el 1 'ona Ao kR AR UERL Brpniee €4 B O ID and o
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of claim9, wherein the pre-notification information

is a Tenporary Mobile Goup ldentity (TM3d) which is
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er.service. 13. The system of clai m 10,

1%2@@\9‘&%@%&%0%()@” ses a PLMN I D and a | ocal MBMS
bearer service identity that is unique within the

PLMN. 14. e system of alm 12, rei e A

sent toﬁéhg‘q’ﬁ&e\{éﬂdﬁﬁ&%ﬁm%ﬁﬁﬁrﬁni r%flsnas lﬁgé%ellggsgyﬁlé&t the
metFiadNdD. cl ai m 13, wherein TM3A is sent to the Mss

wi thout the PLMN ID. 16. The system of claim9,

wherein the paging group is an MBMS specific paging
19roup. 16. The system of claim 9, wherein the paging group is an MBMS specific

paging group.

17. A computer program product for use in a system for mobile stations
comprising a computer usable medium having computer readable program code
20  thereon, the computer readable program code including:
program code for monitoring a paging group to detect MBMS
notifications;
program code for transmitting MBMS pre-notification
information within an MBMS notification message on the paging
25 group to MSs on the paging group;
program code for checking the pre-notification information in
the MBMS notification message to acquire a Temporary Mobile
Group Identity (TMGI);
program code for determining whether the TMGI corresponds
30 to an MBMS bearer service for the joined MBMS session; and
program code for reading additional messages if the TMGI corresponds to the

MBMS bearer service for a public land mobile network (PLMN).



17. A conmputer program product for use in a systemfor
nobi |l e stations conprising a conputer usable nmedi um
wboavierngomonput er readabl e program code t her eonpPCThB2005/002726
conmput er readabl e program code i ncl udi ng: program code
for nonitoring a paging group to detect MBMS
notifications; programcode for transmtting MBMS
pre-notification informati onldi thin an MBVB
notification nessage on the paging group to Mss on the
pagi ng group; program code for checking the

pr e- not | % ﬁ%éb‘ﬁz siaﬂ&? %n%]ls(ﬂ%rl n the MBMS notification

nessage 10 acquire a Mobile Group ldentity
(TM3 ) ; pr ogaamcssniguﬁw deternini ng whether the TM3

corr esponds g%ea ryco'@ecpe%%ﬁ)r é)‘?c%%{eéls %Fﬁn&or the joined

MBMS sessi on; program ¢od ing additional
Smessages i f hhbpl@s/ﬁénne@cdtesmd@sstmgmme MBMS bear er

service for a publ.ic |and e _net
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15 MBMS notification messages, check the pre-notification information in the MBMS
notification message to acquire a Temporary Mobile Group Identity (TMGI), and
determine whether the TMGI corresponds to an MBMS bearer service for a public

land mobile network (PLMN).

20 19. The mobile station of claim 18, wherein reading of messages is
terminated if the TMGI does not correspond to the MBMS bearer service for the

PLMN to conserve power.

20. The mobile station of claim 18, wherein the pre-notification information
25 is a Temporary Mobile Group Identity (TMGI) which is allocated by a

broadcast/multicast service for each MBMS bearer service.

21. The mobile station of claim 18, wherein the TMGI comprises a PLMN
ID and a local MBMS bearer service identity that is unique within the PLMN.
30
22. The method of claim 18 wherein the paging group is an MBMS specific

paging group.



MBVS notification nessages, check the pre-notification

information in the MBMS notification nessage to
waceosiosea Tenporary Mbile Goup ldentity (TMECT/IBENE002726

det erm ne whether the TM3d corresponds to an MBMS

bearer service for a public | and nobile network

(PLMN). 19. The nobile stati g{g of claim 18, wherein

readi ng of nessages is termnated if the TM3d does not

correspond to the MBMS bearer service for the PLMN to

conserve power. 20. The nobile station of claim 18,
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24. The base transceiver station of claim 23, wherein reading of messages is

terminated if the TMGI does not correspond to the MBMS bearer service for the
20  PLMN to conserve power.

25. The base transceiver station of claim 23, wherein a paging group is

monitored by the MS that has requested to join the MBMS session.

25 26. The base transceiver station of claim 23, wherein the pre-notification
information is a Temporary Mobile Group Identity (TMGI) which is allocated by a

broadcast/multicast service for each MBMS bearer service.

27. The base transceiver station of claim 24, wherein the TMGI comprises a
30 PLMN ID and a local MBMS bearer service identity that is unique within the
PLMN.
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