WO 2005/ 101752 PCTI EP2004/ 050517 METHOD AND SYSTEM FOR DI STRI BUTI NG

MULTI MEDI fygSol/m¥Ts2 THROUGH A W RELESS COVMUNI CATI ONS NEI R 0523881GULARLY A
MOBI LE TELEPHONY NETWORK ~s i# 5 The present invention generally relates to
the field of tel econmunications, and nore particularly to wireless, nobile
communi cations networks, such as nobile telephony networks. Specifically,
the invention concerns the distribution of relevant anounts of data, such
as nmultinedia informati on contents, to nobile user termnals (e.g., nobile
phones) through a wireless, nobile conmunications network. 10 Mbile

t el ephony networks were initially conceived for enabling voice

comuni cations, simlarly to the wired, Public Sw tched Tel ephone Networks
(PSTNs), but between nobile users. Mbile tel ephony networks have
experienced an enor nous spread espeC|aIIy after the i ntroduction of
second- gener at i on nMBIHAD AN 3YSIEM FOROISIRIPUTING NULHMEPIAGONIENTS dj gital 15
nmobi | e cel | ul ar nMUGBAMEMM@manmAﬁYQbaI System for
Mobi | e comuni cations (GSM st ghgies fhr fadiehy ed States and Japanese
counterparts). The services offered By*t_ﬁese cei : ular networks in addition
to plain voice comunications have rapidly increased in nunber and quality;
just to cite aSfew ERuPHsF G venton gmeral Adt Ry fidy st @erprsmigyoRe Ml ti nedi a
Messagi ng Syst em rddVigrticlilyS@r wiree®,S mobii Gothindnigatiost negwots exodhi i tgpilser vi ces have

beleln Imade avai | ﬁb&@h&ng nbth&cs! §p%$1ﬁc£]l§V\fhe M@?ﬁoﬁ cohdRWEME UistiBuldASE rdeEONd- ?fener ation
cel lul ar networKs sati s ar \'A orrer very
b b, 58 Bl oY o BRI BRI R

ants
poor dat a exchange ca | tl es. eneration

cel lul ar networ ks™ ﬁ??e?“ﬁ)*f"a‘tg’c‘ We?eﬁ@ﬂw“??‘ff’f‘?"&’fﬁ“i”knetmr ks; this greatly
limts the baridw dt h Mdiet tetpphanyb ectvetks ooet dtisflo reorgeigil vien eppblisg . voicOn t he
contrary, data COfhkiicants) SHRry e hyWikk PublitEvitded TeRIIPH NRfvoREPSTOKS and, anong
them the Inter negutbe@geggl{)bﬂp@gg(et sw tchi ng schenes, which allow nmuch higher
data transfer rates ave pr oposed ta overcone the

limtations of conver?ﬁ?’%ﬁgﬁpfmy ’3§'U'°’ "f&’?“i’é’&m@??‘“ceﬁmfm SRR rks such as
the GSM net wor ks, Bissigiodustioncof ansepthigerstianapobilpfellularneiyiria. and paviovarly sizst £ i ci ent | y
expl oi ting sengi cedilodeliir adivotidn sudiiag hote h@mplyttgewithale. GlébaleSyddm fohiobol ut i ons t hat

have acquired a SigRbrkchtfomRRidsM SRtk hirins %@?m@ﬁ%&%ow‘rﬁﬁ@ret Radi o Service
( shortl Y GPRS) The T?Be?wc!ess of?‘ mﬁi Ibgl tes%'ceﬁ‘?a?'nehvor?shona%dlgogcto p?amow%xe

communications have rapidly increased in number and quality; just to cite a few
examples, Short Messaging System (SMS) and Multimedia Messaging System (MMS)

20  services, and Internet connectivity services have been made available in the last few
years,
However, these second-generation cellular networks, albeit satisfactory for voice
communication, offer very poor data exchange capabilities.
Similarly to the PSTNS, second-generation cellular networks are in fact switched-
25  circuit networks; this greatly limits the bandwidth that can be allocated for a given user.
On the contrary, data communications networks such as computer networks and, among
them, the Internet, adopt packet switching schemes, which allow much higher data
transfer rates.
Some solutions have been proposed to overcome the limitations of conventional,
30  switched-circuit cellular networks such as the GSM networks, so as to enable users of
mobile terminals efficiently exploiting services offered through the Internet.
One of the solutions that have acquired a significant popularity is the General
Packet Radio Service (shortly, GPRS). The GPRS is a digital mobile phone technology
1



1 WO 2005/101752 PCTI EP2004/ 050517 conpatible with GSM networks (actually,
built on the |st ng GSM network architecture) that e ransf er
at a spee&' &'ﬁ han that allowed by pure GSM Essent W@OE@Q@RS can
be viewed as a GSM add-up that supports and enabl es packet-based data
comuni cation. 5 Al though third-generation wreless conmunications: systens
such as those conplying with the Universal Mbile Tel ecommunication System
(UMFS) are nore promising in terns of data transfer rates, the GPRS is a
ready- at - hand solution for enhancing the data exchange capabilities of

al ready existing GSM networks, and is therefore gaining an increasing

popul arity. 10 In GPRS conmuni cati ons networks the information content is
usually transferred in a point-to-point nodality (unicasting), upon
activation of a session between a GPRS nobil e phone (or nobile station) and
a service provi d&fnpae@amt@m tnwodks QREKS! bEiRloR thed CAddBE KM nBiworl SET Ver

connected to the_ | Qet er hagmggtf%mggemg?lﬁhejmmh;mpauoweﬁgysm i nvol ves the

setting up of Iogl GRLS e server I&PRS nobi | e
phone. 15 In such a ‘Eiﬁ?ﬂ%‘EYﬁPeoGPﬁéFaﬁPe%Fﬁfﬁhp%ﬂd&R%ﬂ@’“"’taﬁ‘b"“?&ﬂl 0 resources
to be allocated péflorbetetidtaeonoingsatipe of data between the ground GPRS network
and the GPRS npbil e aéugl 08-5enGRRE REEIAN conhnicReiEd esterb  sdnf dsem@nt nobi | e

stations simltapes gg‘ﬁo%meépgme;sb%b‘{qumﬁﬁabﬁeg%&,e&,mg)vgp mht the same GPRS

service is being e stati.on users at the sane

time. Clearly, tPPEsingRies ¢ ﬁ@“ﬁﬂgﬁl%ﬁslq"t?%f‘s & T PAFE SO 50 accessing
avai | abl e GPRS seshapfingetye Hajn exehgagy eepabilitice pisalready) prisine (O8M netwdidp ardeis our ces are
over di mensi oned. hd¥fuSgaining an'tioreskith p@latheSi r abl e to have the possibility of

delivering infeor mat'ﬂ%pwmmusmwoaé@mma@n%smﬁ& $8kiese expl oi table
by two0 or nore users

t-to- p. t transm ssion
node, saving t he"’ér’f’ﬁ’ﬂtﬁ‘f'p°(5"lt m?adlfﬂf %‘?sg?f? "’%5 a‘ipéag%tf??es ss’°"?1ﬁ@"e%‘r oc%kgm of
br oadcast i ng r el Betilyglope (shmebily, watipn) pnd rarparvipeomovides rraareetel topragketala mul ti medi a
(audi o and/ or Vi sk, €9 nbavat Snectedto he reme] thenmivatie otseﬁxmscsaén iwstes s has al ready

been faced in thge@{u;,gu Lﬂoggegwlwmémmge@ fhat.i on Partnership
Pr OJ eCt) TeChl[r})l Cal chSP %k/%ﬁ/gmmmwﬂlon m?,thzerad:lo reso(: N?olbtelal ocag

Br oadcast/ Mul ti cast Serv onal
description"), v& e chh%c‘éﬁﬁ"e'l’e“?‘ﬂ@ Bl SRS g% e ‘ﬁ‘@é“eaﬁpﬁs ’“H‘?é‘F ein
i ncor por at ed by satibre dependen thelmuber piisidferent nebilastadws tioitageopdly esplditing thon and

funetionalities GPRS services, even if the same GPRS service is being exploited by two or more mobile
station users at the same time, Clearly, this limits the possibility of simultaneously
20 accessing available GPRS services by several users, unlesss the radio resources are

overdimensioned.

Thus, it would be desirable fo have the possibility of delivering information
contents related to a same GPRS service exploitable by two or more users at a time
through a point-to-multipoint transmission mode, saving the amount of allocated

25  resources.

The problem of broadcasting relatively massive infOrmation contents, such as
multimedia (audio and/or video) contents, to several mobile terminal users has already
been faced in the art.

In particular, the 3GPP (3™ Generation Parnership Project) Technical

30 Specification No. TS 23.246 (“Multimedia Broadcast/Mwilticast Service (MBMS);
Architecture and functional description™), v6.1.0, December 2003, whose teachings are
herein incorporated by reference, describes the architectural solution and functionalities
for MBMS.



for MBVMS. 2 WD 2005/ 101752 PCTI EP2004/ 050517 The above-referred Techni cal

Specification deals with the "core network' aspects, an o ver the
physi cal , WO IS vuni cat i ons aspects involved in the %%E%ﬁésgﬁgon of a
MBMS. Multicast transm ssion in GPRS networks is also dealt with in the
Intematioral 5 application No. WO 03/019840 A2. The net hod proposed in that
docunent provides -for routing through a cellular network only a single

copy of nulticast data to a plurality of nobile stations in a cell; a
virtual subscriber nobile station is enul ated, that subscribes to a
nmul ti cast service and receives the nulticast data for the cell. The real

nobi |l e stations that should receive the nulticast data are instructed to
listen to, and consequently tuner to 10 a channel assigned to the virtual
subscri ber. The Applicant observes that the inplenmentation of the proposed

nmethod is -not  freemehbofeQStnSd TeRRERS S Micdtbn dedlifh Y Scold Ribloliy hsbdbsl N @ _
significant way tnlaedoge;tm c(rwlér apn ri%§ uses dovern ar;%dg rllrg 1&3% Qpeomuni cati ons.
In particular, efemants aP'€ nedded to emilate the virtual nobile station.
15 Furthernore, fwmapioppiedMSobserves that the proposed nethod shows an
addi ti onal and nore Métcst sanghissivhin GRR daeorkl if Al@rdedlttwitminahd lgergiticenial ons in a cel |
t hat arke explsoi bhpatioR N WtEd3/019gdota2 CIAS et priplose@in Riatioduléht vl Gt sha_bI;a for the
net wor k appar atu i.C [ il it at ress information
to a specific rm%?t?%ﬂ‘éot ﬁ%‘H@ﬁ%’?%@,W&%ﬁ?@%ﬁt@g%ﬁﬁﬁ%%ﬂﬂg ofs a severe
limtation, for B0Iffatens Paecslirdrtup! fubygrbrrarolile sitgn js AL U S TES %l enent
ef ficient polici egultdast seoficn enlredgethamiiticacdan dnthe okl The feal triokile stefions r | but ed
content. Accor di mg shodid fceSrel e inGifchsDdita @ Gitiérdd Yo 1RO, aitl codsdy@ntiphiRAN? #18 Meet i ng,
hel d in Phoepy X, 1A\l asdenstt th¥he fite@MdCh 22 to March 26, 2004 (the text of
whi ch can be downlogded fromthe Ipnternet site 25 itp://jtn.3anu. or wiSO
GERANI W&pr ot ocol asﬁ’éé‘?@'f”&%ﬁﬁ ﬂfé”g‘i TPl EST ﬁf/e sed%ﬁ'—‘"b'&ﬁ?é& entitled
" Common Feedback Te€rrheppie becfuggrit iypIXASmefifyina i ¢ auificaptipay e perorsemppiiedl to define a
Common Feedback givertitiethe redidHdGinfunicitibg 16l gslichio, deaentsaecthestial taciveediback channel ,
where negative agknpwhRdaients (neck) are sent as access bursts at precise
times. More specifical agcordin ot roponents. .feedback nessages are
sent by all 30 int fe_r)gug{'%ﬁ(fml\/b%ﬁilegﬁcgltgé’%sf%ers_]g%{%@ r°p(és§mé"5t?:°éisss°“%ura"sts on the CFCH
at a precise ti nditipral ead more seygp dravbark: theetiffseret moRile sR¥ans 20kt r&hsni tt ed at
time t, it wll sehingngiec eeliest lsamice tre didistingniyigble for the network apparatusses,

which are thus impossibilitated to address information to a specific mobile station,

In the Applicant opinion, this is a severe limitation, for example because it maJkes

20  impossible to implement efficient policies of acknowledge/not-acknowledge of -the
distributed content.

According to a submission recently made at the GERAN2 #18 Meeting, held. in

Phoenix, AZ, U.S.A. from March 22 to March 26, 2004 (the text of which can be

downloaded from the Internet site

25  fip://fip.3epp.org/TSG GERAN/WG2 protocol aspects/GERAN2 18bis Phoenix/Docss/

G2-040286, entitled “Common Feedback Channel for MBMS delivery”, there is proposed

to define a Common Feedback CHannel (CFCH) intended to be used as a feedback

channel, where negative acknowledgments (nack) are sent as access bursts at preccise

times. More specifically, according to the proponents, feedback messages are sent by all
30 interested Mobile Stations (MSs) as access bursts on the CFCH at a precise time: if a IMS
does not decode the RLC block transmitted at time t, it will send an access burst at tiane
t+At; if a MS successfully decodes the RLC block transmitted at time t, nothing; is
transmitted on the feedback channel at time t+At.
3



t+At; if a MS successfully decodes the RLC block transmtted at tine t,
not hi ng i 1fted on the feedback channel at tine {4+

2005/1017%%0%@$¢ 04/ 050517 The consequence is that, +?ﬁﬁﬂu§g¥§§g bur st
is detected at tinme t+At (the network could infer that one or nore MsSs have
sent a neck fromthe increased received power on the feedback channel), the
network realizes that the block transmtted at tine t has not been received
(at least) by one Ms. 5 The proponents observe that if several Ms' s send
access bursts at the sane tinme and they collide, there m ght be no problem
since they all carry the same info (i.e. loss of block sent at tine t). The
information is not the content of the access burs; but the presence of the
access burst itself. The Applicant however is of the opinion that this

i npl ementation of the feedback 10 fromthe MSs is not suitable to inplenent
ef ficient acknow edgsi Btttk @Ml 2 e0Rcess P isGibtefd atEﬂmmm{werk this

| TPl errent at | O 955 il hd Pl s ROV LT obh np 0kl £ Lol ESPODSES

may be ignored because. It roma at ed in a

geogr aphi cal ar eéhefeFFb%hF‘EWe]l%“@Wﬁ%@ﬁ%ﬁﬁ‘ﬂs@m@&?ﬂeﬁaﬁw As anot her
exanpl e, this i bt eweaikisdby oot all ow a better tuning of sone
paraneters of 4 he nDite hRpoidnB bbs@RIbat Nsevel! M*SiRAa doddss bt eBSRmd e qual ity of the

reception of themg%gfoﬁ@g&%ggbﬁg? eg%mgqu gfgﬁg,m o Gamk B e ibsldN9 Advance of

the nobile stati roponenis of the cited

sol ution clearl ygl'gi‘aff“éatt‘}‘f‘étt) I e “‘i’téhe B‘i“’“‘t%‘hfé‘?i ?E“Qt’il“tftﬁl ly

acknow edged pr oPreerst of hf preesshpmlitielant has faced the problem of inplenenting a
MBVS service in whicthe Abmaatrmmrérﬁmfmmmbethsp&axh;ﬂeinaﬁhdnwtmﬂmsed to

di fferent nobi{ e g5 el ﬂ&sxs Gzﬁtosﬁznmﬂémpﬁmﬁﬂefﬁgegt @&%&9&1&-&1& dg% and in
whi ch information fr est ons reo nlzfe and

di sti ngui shed (f Bohcles or exrmé)len}n)ls nglem th? tlioesgnot aﬁownto g%o a%cack) by

sui t abl e networ k‘%ﬁﬁl%ﬂ’ﬁt‘g“?ﬁebeﬂb‘ﬁl'tl‘t&m“gﬁ’ag “f’B‘lH’chF‘“P?‘i‘dt"’atdeé 2npbi | e stations
in a cell that awpesekipl et in whictathe dpnal ereptival fistverg aet. As emotiér eemplathéd t hus woul d be
i ndi sti ngui shabl enpieaamammﬂ@mwakm&laﬁaﬁgaas&nepgéuem&mms@autm@ﬁ same physi cal

conmmuni cat i oné; e§1;a rcgcﬁ%s gggurlpyeof;heggé{pg fia%t F%Jsépaalgorexﬁéprle%m each ot her by

defining a ra included in a
header of the r aa‘l“ﬁ‘glﬁ\fi‘ﬁ‘&"ﬁgﬁ?é‘??f"lets‘&“"‘tsﬂb‘s FH?B‘P*I"%‘ “?’t POBRESPHe e nul ti cast
service, and conektien dearlyistresthat theitgoadia ndt td explizf § fullyackpoyledgpdorataothi | e st ati ons. This
al l ows the inpl ement aeiApglicantifas fadethe RobRA AL iBplenitinga BWS &ivicdth whlat a

retransm ssion sghgnRs. ma§Qe é@&ff&ﬁ?k&&ﬂséﬂ% BReretS B el stais &o@&aﬂﬁl@éent i nvention,
there is ther% ore Drovi

request), and m which information from the mobile stations can be recognized

and distinguished (for example, in order to get an ack/nack feedback), by suitable network
equipment.

The Applicant has found that the mobile stations in a cell that are exploiting a
given multicast service, and thus would be indistinguishable for the network (because

25  they share the same physical communication resources) can be rendered distinguishable
from each other by defining a radio link identifier, preferably adapted to be included in a
header of the radio blocks sent to the mobile stations for the multicast service, and
communicating such an identifier to the mobile stations. This allows the implementation
of, for example, more efficient data retransmission schemes.

30 According to an aspect of the present invention, there is therefore provided a
method as set forth in appended claim 1, for distributing data packets to mobile stations
through a wireless communications network.

Summarizing, in a wireless communications network comprising a base station

4



met hod as set forth in appended claim1, for distributing data packets to
nmobi | e st &ig fa§10165w ough a wirel ess comruni cati ons net wop®r/EBeao0aesozi7ng, in a
Wi rel ess conmuni cati ons network conprising a base station 4 WO 2005/101752
PCT/ EP2004/ 050517 subsystem controlling at | east one network cell, and in
whi ch the base station subsystem comunicates with nobile stations in the
cell through radi o blocks, the nethod according to this aspect of the

i nvention conprises: obtaining, starting fromthe data packets, radi o bl ocks
to be transmtted through 5 the network cell; labeling said radio bl ocks
with a first radio link identifier, identifying a |ogic connection between
a nobile station and the base station subsystenm comunicating the first
radio link identifier to a first nobile station in the network cell; and 10
in case at |east one second nobile station in the network cell asks to
receive the i nf &fEm wpiroliegrt e oge nepakillind ig i the e siatiopysulssstedd first radio
link identifier. cohfeni¢aes withcholfilel stdtibve in the odlijthrdughasiiolbiasks, ithg methve ackarddiy NObI | € stati on
and the at | east faspest SR DentlR BindpfiesSt at i ON assi gned respective second radio
ink identifiers, !OoubgulEhtded el Bkl i Hiods b1 0GkSynel Brokfd 2N embodi ment
of the present i nvent1on> *8aicd Tirs adro 11 nk |c?en rfrer onprises a
Tenmporary Fl ow | ﬂﬁFﬂ‘“f%k)fe%TFl) corresponding to a Tenporary Bl ock Flow (TBF)
activated by the baslkbelgatid oo Sids yitht & fistfralio I fidentifier, | igegifving @ logisf or mat i on
contents to the csdtioh Btvdna oIE Siationl ahld thrBist dtatidhlsabkystersal d second radi o |ink
identifiers are univ - Ve i . LJ.e L,Qn. In a
preferred enbodi nent &%?L%%g@?i@%%ﬁ?%%?&mggﬁ? ag%grgﬁg?tmﬁgl\n/?%%{“{oﬁe first and the
at least one sef8id nobile stations assi gnhed respective second radio |ink

i dentifiers iHtl udesin ceigaileghpm geoqney mebiiestatinyin the pepgrkotficasks to rceigdhe one second

nobi | e stations pdinsi@icetests, ci@ifmidating Béreto @B ratlitiink HerifdC hr oni zat i on of the

radi o communi cati on BRLMRRMhE SoriEePRihe 't GnlASR wlB lidk QR SUDSYSt em  Sai d

step of having the first and the at |east. ope. second hi stations
assi gned respects‘if(\’}’gfngtg%gaﬁﬁ arma%?%ées'fefnﬁ?(se‘io?fen °ﬁ¥"l§§?ng£rrsfat€peﬁlg"§%?"f ornmed by the

base station sub&¥&tddledsn request by the nobile stations, or automatically
in reply to aitservi ckh meepbaitentf of gim privent inveplion] @idsfiratradnknk idemifigarti cul ar, this
step may be perf GsnpRds Dbnpingy Blveuadniith Orrl) Corksp @M T b trémpBrary Block Flow
(TBF) activated by the base station subsystem for delivering the information contents to
the mobile stations.
In particular, said second radio link identifiers are univocally assigned to each
20  mobile station.

In a preferred embodiment of the invention, said step of having the first and the at
least one second mobile stations assigned respective second radio link identifiers includes
assigning to the first and the at least one second mobile stations parameters useful for
enabling a synchronization of the radio communication between the MS and the base

25  station subsystem.

Said step of having the first and the at least one second mobile stations assigned
respective second radio link identifiers may be performed by the base station subsystem
on request by the mobile stations, or antomatically in reply to a service request from the
mobile stations. In particular, this step may be performed before starting to transmitting

30 the radio blocks and, even more particularly, it may be performed before or afler said step
of communicating said first radio link identifier to said first and said second mobile
stations.

In an embodiment of the invention, the method comprises having every mobile

5



30 the radio blocks and, even nore particularly, it may be perforned before
or after sgodossieprs2of communicating said first radi o |i pkT/EPROVSi0S05ET t O
said first and said second nobile stations. In an enbodi nent of the

i nvention, the method conprises having every nobile 5 WD 2005/101752

PCT/ EP2004/ 050517 station in excess of a predeterm ned nunber assigned a
comnon second radio link identifier. |In particular, said step of having
the first and the at | east one second nobile stations assigned respective
second radio link identifiers may conprise establishing a 5 tenporary
comruni cation uplink fromthe nobile stations to the base station subsystem
Preferably, the tenporary comrunication uplink is released before
transmtting through the network cell said radio bl ocks obtained fromsaid
data packets. Information can be addressed to a sel ected nobile station
among the first s&ipg it freess ofta predejerpingg pumber-pstimed hEpBrPeE st rdv&kusi ng t he
respective secon#gnifigdi o | ink identifier; to this 10 purpose, the second
radio link identifi @ pafiBier, R84 kG UelBL thi Brstttnd 8 RasOBR sbasli Mbi) OCK  obt ai ned

fromsaid data o%se%ﬁgg?dp%ra}aévg "JJC(@!E lraXio il' %ﬁ%@%; ?88 J ggbl%ﬁérae()f . In

particular, said ste addressing rnformation rurther c rses requesting
the sel ected”® mdBPPEY eomppricon prink g\ fe Fabils gy & e Dase satep T may
requesting the rRvifablp thedamperinpeemmepicgionyplinkds riedsad efbreeckpasmitting diravelt | on on t he
successful receitpinetdrk delngid FadilbiRksldbtel Somlsiia @apatened from the data packets. In
particul ar, said angWer.:{BY f Saakds@5d Cibcl® HothiOuatidiCarRAS Be fritlafti heON SUDSYstem on

a control channel associated wth a channel on wh the radio blocks are
transnmitted. Theé RECHSEFHEY H "ﬁ&s@gﬁ‘%fe?gﬂ‘?ﬁﬂ"ﬂaﬁdﬁ%'rd"e"téﬁﬁg'?%ghr’sansm tted radio
bl ocks obt ai A&d Prpgmtte HEsond Jtdia liga dtetifes ey dnslided B nleastee Zdie 2R edge

i nformation r ebiived Gord $id Ratd phikets@iitulatly iG4 ledder@orton higeoAccor di ng t o anot her
aspect of the presemf ahRWe Bid skflof alreViinf Bfofmton GAFISHERL eQldsing et WOr K syst em
as set forth in sggggglgﬁdstgﬁloﬂomm%ge S grp;gujddesgvér for distributing information
contents provided In dafa ackets by an 1n or mat o_nq coﬁten’f] rovider to

nobi | e st ations @R fovRyide %&W‘F"éﬁ ipfermation,pfisrivcecsf et RERWBEX SUummar i zi ng, the
W rel ess comibiniabiaited drors thedatapackdts. 1o yasticdm sgid mpwver nade t@Smigledtethpbsdk base station
subsyst em enabl isaghn\ibkyetbre 55 a GaRFONtHane AbsbeRIBSE with 4 dhardl el § Wich thel yzic0f nobi | e

stations |ocat eqdul) o el e fiftod mdy HoRMI kadsAifthLatxeldy Aokt Bined [y DasSe station

subsyst em bei ng apted .to receiving I nformation contents I n data packets,
obtai ning radi ob?%w%wgedfmf?% ﬁ"‘é“ 3 %ldeﬁ‘a‘g‘kget’%?“’ PRV Py RSP di o bl ocks
with a first radcevef froakthe mobile stations.

20 According to another aspect of the present invention, a wiireless communications

network system as set forth in appended claim 20 is provided, for distributing information
contents provided in data packets by an information content prov-ider to mobile stations
through a wireless communications network.

Summarizing, the wireless communications network system <omprises:

25 a network base station subsystem enabling wireless communications with a
plurality of mobile stations located in a network cell through radio “blocks, the base station
subsystem being adapted to receiving information contents in clata packets, obtaining
radio blocks from the data packets, labeling the radio blocks ~with a first radio link
identifier to be communicated to a first mobile station in the netw-ork cell and to at least

30 one second mobile station in the network cell asking to receive the information contents,
transmitting the radio blocks.

The base station subsystem is also adapted to assigning respective second radio
link identifiers to the first mobile station and to the at least one second mobile station, the
6



identifier to be communicated to a first nobile station in the network cell
and to at W@Q&ds/13ﬁ75@ne second nobile station in the netweCk/rpedo4/osuski ng to
receive the information contents, transmtting the radio blocks. The base
station subsystemis al so adapt ed to assigning respective second radio Ilink
identifiers to the first nobile station and to the at | east one second

nobi l e station, the 6 WO 2005/101752 PCT/ EP2004/ 050517 second radio |ink
identifiers being adapted to be included in said radio blocks. In
particular, said first radio link identifier conprises a Tenmporary Fl ow
ldentity (TM corresponding to a Tenporary Bl ock Flow (TBF) activated by the
has station subsystem for delivering the information contents to the nobile
stations. 5 The base station subsystem may be adapted to univocally
assigning said second radio link identifiers to each nobile station. The
base station subsierdatdiodipkidepifiers hoing adapied to bpinsiuded ineail radiodlogkhi ng to the first and
at | east one second lnpddicila, ssid Brit iradin Sinkpdentdierebmpries aBebardy Flov detabl | ng a

synchroni zati on %nkaﬁwp&a@@aqgwmmmm@ﬁ%ﬁm@mythMA e stations and
t he base station §e¥§oa§egq’erngth§m% b@se ?ntts%}dl on.subsystem may be adapted to

assigning the second Irers on request fromthe nobile

stations, or adtonmatiEappestais “‘fbé'ﬁf'?““tyd’eé“%@rt?/}“l’:"é“a“yr*’ésdﬁi‘é%im 9 t he nobil e

stations. |In parteduinkidentifich ® eslsadilestddhi on subsystem nmay be adapted to

assigning the second theshseQtatoh bksydteh@ay bef thrér Saapi@f1OL8mbf Ptk iivgndhe di stribution

of the informati tively, after
Qafrs':l OSQJQ&E oBite Oﬁﬁ:&:ﬁe}gﬁl&%ﬁf fope?IbRtrg% s%m%m%B %Eﬂ? :

communi cating th rst ra entifier e stations.
The base station %b@‘;?g‘t"&?ﬂwﬁ °ﬂ’é}‘°ﬁ’ﬂlﬁfﬂ"§ﬁ’5?”8 the e BIP FEYE ™ cormon second radi o
link identifiédf to evide Yaseratiin sebsysterm mpyohe silptedoi @esigringdhe secopdrredigdiner ni ned nunber .
The base station mddimyh edueigiym @R nfobik s, adaphadnt B eFi@bkavehi Ng a

tenporary commrue(%@tmmlle%o&r@muhﬁ@m@askaﬁ‘m%&b@hmn@bmpwe base station
subsystem before 0. st a{htl ng .t Z!E.QLU'P,Q E {ha?;' Ol)utt%n °F§‘S In an

enbodi ment of theln\?”mrﬁlon ¢ e Jidls igeniiers beig stemis apted to

addr essing infor riformgien eegienss, imppstioular befpra ey S‘Hm&ﬁbnﬁ‘“t%@nwmtheaﬁ% the at |east

one second nubi | ediginkidendiiesto iemdbily skthss. r especti ve second radio |ink

i dentifiers; in partimutﬁsmn&msymdmspa@mssigmmde,ﬁ'datsécénhamo may be

i ncluded in at gm%@mgje?,ylﬁe;&qlmm%%p%eﬁmn%; Aed fromthe 25 data
odi_me a

packets. In an e I nvent se station subsystemis

adapted to requesting® {’aﬁ"es“’ﬂ?!fcﬂ‘bé’é%ﬂ‘aynlﬁm"é“%‘f’t%i’tti’ﬁﬁ’fb'ts'&i“gﬂrtﬁ‘{??’ﬂ% an answer, in

particul ar, to prwogésaton uplink from the mobile stations to the base station subsystem before
20  starting to transmitting the radio blocks.

In an embodiment of the invention, the base station subsystem is adapted to
addressing information to a mobile station among the first and the at least one second
mobile stations using the respective second radio link identifiers; in particular, the second
radio link identifier may be included in at least one of the radio blocks obtained from the

25  data packets.

In an embodiment of the invention, the base station subsystem is adapted to
requesting the addressed mobile station to provide an answer, in particular, to provide
acknowledge information on the successful receipt of the radio blocks obtained from said
data packets. The base station subsystem may also be adapted to retransmitting already

30 transmitted radio blocks obtained from said data packets, depending on the acknowledge
information received from the mobile stations.

In particular, said answer may be transmitted on a control channel associated with
a channel on which the radio data blocks are transmitted.

7



acknow edge information on the successful receipt of the radio bl ocks

obt ai ned {oR&Rhe, data packets. The base station subsygiarnpomwsedi130 be
adapted to retransmtting already 30 transnitted radio bl ocks obtained from
sai d data packets, depending on the acknow edge information received from
the nobile stations. In particular, said answer may be transmtted on a
control channel associated with a channel on which the radi o data bl ocks
are transmtted. 7 WD 2005/ 101752 PCT/ EP2004/ 050517 According to a third
aspect of the present invention, a nobile station is provided as set forth
in claim38, for the use in a wireless comuni cati ons network supporting the
distribution to the nobile stations of information contents provided in data
packets by an information content provider the information contents being
transmitted to the nobile 5 stations in radio blocks |abeled by a first

radi o link identifiedAccolding tiadhinl sspectyof the esepbiprentions a nbilg siatiprfieprevided, ( TFI )
correspondi Ng t 0 adsetlfeiROaA: ¥8, Bl @Ok ifrh Givleds tadimhuniatidns Meao ehpfoating thelel | vering t he

i nformation cont %ﬂ&ﬁuuano thbﬁobﬁpiaaunﬁof%&@,ﬂmmenmmm&& &ty of NE base
station subsystemto otli;' blle station is

adapted to: 10 st"gr’m?%'"mﬁmémw‘g R '"ﬁm""ﬂcme? f?g tTEI’(“’an?ertl €f "@5si gned t her et o;
recogni zing a ?eé@‘i‘%ﬂ“ﬁ*&(‘ﬂ%ﬂ b‘Pebéky ”a%“i“ﬁ&l“&d‘?"ﬁ’éjefap‘@é’(‘?@hﬂ R0 | i nk
identifier; extrrostidagty (TRDMotrdsg@ending ceh Texgorirp @lock Fibwo (IBFY Ktvageoond radi o | i nk
identifier; and daﬂém@ﬁliam&nua& @ﬁi&:ﬁ%@ﬂobﬁﬁ%&ﬁ! chralinfatell i e bkt i fier with
sai d own second r adi o, Link.identifier. 15 In particular, the nobile station
may be further acfapo’fl 3 o consu‘f eril ng itself addressed by the network in
case said extracted SEEBTRRSrheARe f1atoms PHEH i fi er matches the own second
radio link idéntifi epsteringm opasetondredicdink ideptifier asviprind haetst at i on is further adapted
to providing to the Redgtolgh recdived o PR aOiRtiu@ify o sétbhd Sakdic Gk Sisdifitk; recei pt of the

radi o bl ocks deliver 'e:HchuLJ]ﬁmlth@Ie&[ Mﬂo%&kﬁ@%ﬁ&%ﬁﬂﬂﬁmﬁﬁéﬁ&d addressed t hrough
the personal second radio i 'ﬁ}ﬂe r st radltg Jél nk identifier
conprises a Tenpor ar Y EFEHAF W feff’“{ g"]"dﬁ’ﬁ‘ﬁ‘?’é'é&bﬁaﬁc?wﬁﬁof‘ Tenporary

Bl ock Fl ow ( TBF) lnkifendfit ed for delivering the information contents to the
nobi | e statioms. The$epagtiadar,othdBsbild @BibnUhe De diitler adhyad toagBigeriaef itstthe pr esent
invention will beadd;@gé@by tRehetbHR B BB baidWiradtdd Secn@ kakii® MK EntiG tnidicle£4e deSCri ption of

an enbodi nment therwggudn%xggmquﬁg JTET ely by way of non-limtative exanple,

[+] . .
description that w ducted meki ng reference to
In particular, the mobile station is er adapted to providing to the network

information on the successful receipt of the radio blocks delivering the information

20  contents when addressed through the personal second radio link identifier.

Said first radio link identifier comprises a Temporary Flow Identity (TFI)
corresponding to a Temporary Block Flow (TBF) activated for delivering the information
contents to the mobile stations.

These and other features and advantages of the present invention will be made

25  apparent by the following detailed description of an embodiment thereof, provided merely
by way of non-limitative example, description that will be conducted making reference to
the attached drawings, wherein:

Figure 1 is a schematic view of a GPRS network supporiing multicast services,
adapted to implement a method according to an embodiment of the present invention;

30 Figure 2 schematically shows how data relating to a same GPRS service are
distributed in multicast to several mobile stations in a cell at a time, without a waste of
radio resources, in one embodiment of the present invention;

Figure 3 js a schematic flowchart illustrating the operation of the GPRS network

8



the attached draw ngs, wherein: Figure 1 is a schematic view of a GPRS

net wor kK swapedokiiogsirul ti cast services, adapted to inpl erenEPBOSEI0Od
according to an enbodi ment of the present invention; 30 Figure 2
schematically shows how data relating to a sanme GPRS service are

distributed in nulticast to several nobile stations in a cell at a tine,

w thout a waste of radio resources, in one enbodi nent of the present
invention; Figure 3 is a schematic flowhart illustrating the operation of
the GPRS network 8 WD 2005/101752 PCT/ EP2004/ 050517 of Figure 1, in
respect of a generic nulticast service; Figure 4A is an expl oded, nom
detailed pictorial representation of the structure of a GPRS radio data

bl ock, evidencing how users of a same nulticast service are rendered

di stingui shabl e and individually addressable by the network apparatuses, in
an 5 enbodi nent ofFiguteAdn 5pestol peeneriopisesi s Fi gure 4B shows a sinilar,

expl oded repr esent atFige 4afis dn lp@lodst, mae temilel poforishrepreaaifation ofatieatructist fck according to
a BGRPS st andar da GFra radid\ERKui6R A Gides g BEPRerd\ESdame MilS4s} servicd SdkeRerdd | S @ Schemati c

flowchart illustpati s%ﬁ@ NP aRlGh iaydgss%?etn% rthgc,%iwg&n%%agfuses, in

acknowel dge/unacﬂino_ oge scheme ‘accor to an e nent of the pr esent
10 i nvention; Fi GHPESE CORBHELIMEYPTy shows, in terms of functional bl ocks

rel evant to the undéguseBrthivmgsingfr, ¢xblededrreesqiation 9f the sipetert ¢f@ rpdiedsdodi nent herein
consi dered, a nDBlbdkGecordihigAS 4 FURPSHhadaid ¢k AMBKRaPicEEints MCSIMMICE4;,cast GPRS servi ce;

Figure 7 is a pictorggh, gqpraem;ﬁ@tdogﬂﬁpfumm%m@g&%tgage,mggt a receipt 15

acknowel dge/ unackpow edge schene depicted in Fiqure 5;, Figures SA and 8B
schematical |y sh ,°wf1$§°/ WI% s%ﬁéﬁﬁ%’lf We?sgg’é‘é",’mt o™ 2% nat i ve

procedures fol a@épigri ng resources to MSs when a nulticast GPRS service
starts to be delivermgre Wsthamati@fiyeshencd tirds bihienctibing oeks) selegendio fiar ticul arly, to
Figure 1, a cel hidi@anfRDbd e exeihisnO Rkt CRLoRRBS hdi! WRkdkredl @0mobiRar ticularly a
GSM network, is scﬁgea@ttel %al 50}4 sqt% PR}'Qee. nobi | e communi cati ons network 100
conprises a pl urjﬁl’f i I§x¢§’semi§ltl a\é’vl%n gfffﬁsystems (IB_SSS , each one providing
coverage for cell ul aP8EbMiint Ciftorsb Feprepeptatgn ‘\fe‘E"pé@ts‘iweg%'Gg‘F%Hhi c region. The

generic BSS conperdaweedgaunadkopwizlige tcheme flepiBeddeFigirenscei ver Stations (BTSs), each
25 one covering a respRGsAWRd g QEHmaRdN, Ghom ! ie &mdiof ExkHangtd essa@givdn cover ed by
the BSS; the alternative procedures for assigning resources to MSs when a multicast GPRS service
starts to be delivered.
With reference to the drawings and, particularly, to Figure 1, a cellular mobile
20 communications network 100, particularly 8 GSM network, is schematically shown.
The mobile communications network 100 comprises a plurality of Base Station
Subsystems (BSSs), each one providing coverage for cellular communications in a
respective geographic region.
The generic BSS comprises a plurality of Base Transceiver Stations (BTSs), each
25 one covering a respective geographic area within the region covered by the BSS; the
number of BTSs in a BSS may be in the practice rather high but, for simplicity of the
drawing, only four BTSs BTS1, BTS2, BTS3 and BTS4 (pictorially represented by an
antenna) with an associated cell CELL1, CELL2, CELL3 and CELLA (schematically
depicted as an area surrounded by a dashed circle) are shown in Figurc 1. The generic
30 BTS communicates with users’ Mobile Stations (MS), typically cellular phones, which
are located in the BTS’s cell, such as the MSs MS1 and MS2 within the cell CELL1, the
MS MS3 within the cell CELL2, the MS MS4 within the cell CELL3 and the MSs MS5,
MS6 and MS7 within the cell CELLA.



nunber of BTSs in a BSS may be in the practice rather high but, for

si npli ci t ywofwoédn@i7sdr awi ng, only four BTSs BTSI, BTS2, BpP&3/rpnehsBie47
(pictorially represented by an antenna) with an associated cell CELLI,
CELL2, CELLS and CELLO (schematically depicted as an area surrounded by a
dashed circle) are shown in Figure 1. The generic 30 BTS comruni cates with
users' Mdbile Stations (M5), typically cellular phones, which amlocated in
the BTS's cell, such as the Mss M5l and M52 within the cell CELL1, the M
M53 within the cell CELL2, the M5 M54 within the cell CELLS and the Mss MSS,
M56 and MS7 within the cell CELLO 9 WO 2005/101752 PCT/ EP20041050517
Typically, a plurality of BTSs are connected to a sane Base Station
Controller (BSC), a network unit that controls the BTSs; for exanple, all
the BTSs of a sane BSS are connected to a sane BSC, such as, making
reference to Figure 1Tyricdie apigelitpafBTSE gre coppsptedrio ¢ pame BrsSigipConrdlerc onnect ed, and
t he BSC BSC2 t 0 WHSCha tev@rkohindat cénhylette BTG obexBipB2sll B BSS dfimekmBRB4 ar e

tcormeC_t ed Ro;lghl Y ar® RERKLNGa gaﬁbﬂslcﬁ;&sa/s,fmﬁ@h&e@mo BgdrdBlne BSC BSC1 ® s i nstinct
ransm ssi on/ r ecept. nal s : i nstinc
the different BT%%&;}%O%{S B\f\ljhs?z:s%mﬂeac{egmﬁgpeés?gsggétwr%@mn%{ﬁﬁ%?te pﬁ;ﬁ% specified
physical, radid BEnBHEeat PTH 2wsomssiet Rouskly mepkine, e BTH e ite &1Y depi ct s

net work el ement s tdnentissiordrecemtiprd i gigntlo t/five BPMSs, wh@eas the rR$8s dhstrueirtkebl e t he MsSs,
connected to the @addntibBess H0ROWEE do BVL R KeatusRiREl dAEhesBddkohkdl), radid O @access an
ext ernal packet - bgsed. . dat g.gamuni cations network (shortly, a packet data
networ k) such as, for_exanple, ,%JE’e I.nt ernet. and/or an._| ntragﬁtg, nor e
general |y any data CORMNUhPFRERIBN IR WREPE PR RATRE WL & &% changed in
packets, i.e. 1&cc8mdidnepatlagheMSsipaunpaef toghgicallelt @gbils eqravicationssetwery 108f g
switched-circuit eneesspasxteind phcbet-bagedlisti combénicitionrinttadd @eftly, abickamys net wor k
a0OpUI ng, e, | 1t Rk BUPLOGbonbll e ok i @ik R0 Gaal packel
ata network is own_on sche | y, dt s .identitied globally by
105; hereinafter, §| um({i'\ng"lnﬁ %Bvé’ﬁfa’%gvgiﬁle‘%%taﬁae{m?%g e tffkg?’ﬁ'gilamré%’(f:"f(_leotﬂ dat a network
105 is the I nter nBAket-gyithed spfeme instead pfip svyitghed-gipenitiopry Rapiiphiarly WEnoHlimiRtiglt at i on, bei ng
merely an examsl eanywWivdnioadbptiegthedntermety ProtprbldIPR jndleslaiviag thel extesiall packet Batpown per - se i n
the art and not r edwewaNihodnOonly 2BerkaBaiyl /il @ lisSderifiell dBatPby ToBerkinbi@ Nt | ON

enbodi ment  her ei n 4Q5 &L ILPAM: mAkieh fiike: &1 w@ﬁh%w%%%ggtﬁgﬁggw Node . ( GCSN)

CGSN is provided to act as an 1 nter ?.Ce et ween t net work 100
and one or nore efBPFLP NIRRT UBPE RPNk, such as the Internet 105. The

GGSN GGSN exchanges d¥ithutguiesiRgsintg excqssive datpdisn knownZ RS injths etk dvd pebrelentygor k 110, with
one or nore Semvi mgudtHRindiRUT 6 liventidOk@BodmSbEhiNin deStied) atlsast dieGdewsy SGSNs SGSNI

GPRS Support Node (GGSN) GGSN is provided to act as an interface between the
cellular network 100 and one or more external packet data network, such as the Internet
105. The GGSN GGSN exchanges data packets, through a GPRS backbone network 110,
with one or more Serving GPRS Support Nodes (SGSN), such as the two SGSNs SGSN1
25 and SGSN2 shown in the drawing. The generic SGSN is associated with one or more
respective BSSs, and routes the data packets received, through the GGSN (or one of the
GGSNs, if more than one GGSN exist) and the GPRS backbone network, from the

external packet-based communications network (or one of the external. packet-based
communications networks), to the proper destination MS, located in the geographic area
30 covered by the respective BSS (or by one of the respective BSSs); for example, the SGSN
SGSN1 routes the data packets received, through the GGSN GGSN and the GPRS
backbone network 110, from the external packet-based communications network 105 to

the MS MS1 and/or the MS MS2.
10



25 and SGSN2 shown in the drawing. The generic SGSN is associated with one
or nore neopmstos2 BSSs, and nutes the data packets receCTeB2004/050817gh t he
GGSN (or one of the GGSNs, if nore than one GGSN exist) and the GPRS
backbone network, fromthe external packet-based comunicati ons network (or
one of the external. packet-based comrunications networks), to the proper
destination MS, |ocated in the geographic area 30 covered by the respective
BSS (or by one of the respective BSSs); for exanple, the SGSN SGSN routes
the data packets received, through the GGSN GGSN and the GPRS backbone
network 110, fromthe external packet-based conmunications network 105 to
the M5 M5l and/or the M5 M52. 10 WO 2005/ 101752 PCT/ EP2004/ 050517 In
particular, the generic SGSN keeps track of the geographical |ocation of the
MSs, so as to know whereto the data packets are to be routed in order to be
delivered to the int‘%??d’éﬂ”’d%&e?eﬁ‘aﬁq’%ﬂ‘e%m’fﬁ%ﬁ%@ﬁﬂé@“%@ﬁ@ndl ng on the
fact that the NSMSs, @edth vewher@xibddata gickety ad &t ba rofriad it ordeal fotbe delivere@foerred t o as

READY status) or uRGhtedidi de@ib@inthis) B phr@fufdf, BeBGhdibilon Toe A5t e NS BXoivelyhe o
geogr aphi cal | ocgf] ‘h%gr ot oibiod FoRGS 1d o5 m&;or‘;.tlgaé%\krg%éfse a specific

network cell, or a er area represente 1%) referred to
as a "routing® a3 PU\'E?FH%"“”PHE é’ﬁ‘ér"i St(%\ﬁsg%r“e of whi ch

cell/routing ar eapeptﬁenet\dvésctell reat jager arvSreprsser@élbr e erpdpyef detisg mfeped.to #sta | s observed
that a single SCSNufig\re€ Ol 1WA iwordd, Be gedrit BGSN iPdwdie afl whicl ceDfoutaad, mef Or recei vi ng
data packets frOmgs%uuzn%mmaa;ﬁma'nlp@ogmmﬁa;aesémstmuﬁae In order to

provi de data pack conuuni catl o BSC 1s associated
with a respective” Wﬁfo%(ispoﬁ""ﬁﬁ‘i"‘f‘g{‘]’Bﬁﬁfmﬁﬁ%g%g?bﬁeﬁ’flf’rvt?ﬁom in the
drawi ng becaudg |DPFPVe!ﬂﬁzled as part of the BSCs. The PCU behaves as an
interface of the BSGn bderao padlecdatalyaskadasciodonmmpainil Rerd@d, ican BSCat wor k 115

internal to the Q?sb&&!éd%thrieésﬁgﬁvk pdcRet EOolte (PN NRCLbIRAY tHitn BSfe 1O a

respective SGSN, such baS t he BSG BSCL and the SGSN SGSN2
for the BSC BSC2.™FHéE "BRYY ctSHr@ea? fﬁ'\‘%déag%e}&%e re%jr:rel \?’ghﬁ fromthe

respective SGSN tBfFooigprekeriased WPW"“&%R%TMH%‘@E“%P&““%WW cations
network 115 andl dper ewitcoslecting theRSCdes tesprrsitei SOBN, vish a4 thet SGSH AGNIshritiwans adapt ed
to being transm tdsedsSc@ad tht BESNIBESN2 i YheOEbe B2 tThe PEIT Savert£X @I L1 Ng t he

radio 20 resour Cogabl, i HhVRI et SRIHRLE o GAkA ALEGAIP b ansii LTed by

the M5 "over theair”. a elLyv are_converted Into data

packets formatt ecf‘"ﬁ’(‘,’?f‘éff‘tm’sn‘l‘jtwf’ 11}, 80d Ti%/"&f’ St B SR Melie st FHE™ nt er nal
packet - based dat adaptsdtrbeing Seokroiited “prett thiorisk, by P of the BTSst explpitingithegddion t o t he
respective SG3SWN, résBuréel &f tidméwdrk) BurthdiorS GhlNreakShhsmited bHGOME “ovartid ait"0

and received by the BTS are converted into data packets formatted according to the

protocol supported by the internal packet-based data communications network 115, for
transmission to the respective SGSN, in the drawing the SGSN SGSN1 or SGSN2, and to
the GGSN GGSN.

25 Conventionally, the procedure for enabling the user of a generic MS supporting
GPRS communications (a GPRS MS), for example the MS MS1 in the cell CELL1, to
exploit services provided by a service provider or content provider 120 (the server)
accessible through the Internet 105 or, shortly stated, the fruition by a GPRS MS of a
GPRS service essentially involves two steps: a first step (called Packet Data Protocol —

30 PDP - context activation) in which a logic connection (the PDP context) is created
between the GPRS MS MS1 and the server 120 providing the service contents; and a
second step (called Temporary Block Flow — TBF - activation/release) in which the
cellular network 100 assigns to the GPRS MS MS1 prescribed physical communication

11



the GGSN GGSN. 25 Conventionally, the procedure for enabling the user of a
generi c Myworeeaetrsng GPRS conmmuni cations (a GPRS MS), POI/EP20847980817t he NS
M5l in the cell CELLI, to exploit services provided by a service provider
or content provider 120 (the server) accessible through the Internet 105
or, shortly stated, the fruition by a GPRS M5 of a GPRS service essentially
i nvol ves two steps: a first step (called Packet Data Protocol 30 PDP -
context activation) in which a | ogic connection (the PDP context) is created
bet ween the GPRS M5 MS1 and the server 120 providing the service contents;
and a second step (called Tenporary Block Flow - TBF - activation/rel ease)
in which the cellular network 100 assigns to the GPRS M5 MS1 prescri bed
physi cal conmmuni cation 11 WO 2005/ 101752 PCT/ EP2004/ 050517 resources,
nanely radio resources for transm ssion on the "over the air" radio |ink
portion of the cé&bugsepmelyctrdipieseurqesfyr rapsisionrop fag igyes fhe aizralip fikworéoAt er i ng i nt o
excessi ve det ai | sftetlvaliawok 1600 t hose skilled in the art, the GPRS M5 M5l
E;%];egek/shﬁ/\éi ng rlegi St G ﬂ,wﬂﬂQ&emtn@%éﬂi\?%ﬁlh@eﬂml mGuEJelsmnediﬁ ls&mch tge
is ca n i.n e sends
to the SGSN SGSN%'eﬁlsf ?’éaﬂ%ﬁ?@% g‘g”é ‘i‘“\’/’%{‘%’%?d%?“gé,%g%“é‘%%‘t %ké%?l he PDP
context defines thuighAeiBRSMS MShds lngsied atrtist pamepis e fespleride ™l e, t he
I nternet 105), t IS6SN1GXsiMltot the SASNURGSN1 & pquesh orcamthvation of 2P cinpitghe?®P 105 (the GGSN
GGESN in the presedex dexe bR phoket dad diwork BAE uBBinAUTRERPIS the Iidmdihies), ROP cont ext

_ ok B i bl the NS MBI,
request 1H9erS sl bSO B beaddfide! dePhioRd 1Y (B UK Tl A Bk e

the SGSN SGSNI t he change I nformati on use negoti ate
PDP cont ext par aféFRp<end fREPBRRE: ont ext activation procedure results in the
definition of1& dat aTisEPkeintsxt rapestririgeya DA tdnteks ectivptienpropadise IGESNEGSN and t he
PCU servi ci ng t hessBM§, B StesiIsalsN1 4dd tROMEBNSGESNCexchatlgd infofnlatioh uiefil i ch t he M5
MBSl is |ocated. A BRRpsdh&EN bararlee€: @ | 0gi C connection between the GPRS M5
MB1 and the server 120 b?s t hus cr eat edd Thﬁtsa%id\é tt; Onfrﬁ?r{l'athe PDP cont ext
does not involve per E€&°t REH IOELRP PERIET 54T AL SHAMIRFESEi on resources
of the cellul ar westHork bgern s FCNePETN g &e Z6V isuvieng e BISAJSkh®onnect i on

bet ween t he GPRS civiss & chll IIRLLS @t witdh ;thetNIRUMIS1 & lveateRDPPRIOGbtEK tie. adagice 20

activated, may Deok@ithbedcbh MEGHRE MMV i he kervefARd iBiEisileded] OF €VEr, even when
there ar e no data t %BQ%%%SQ?%%qu&%f%& rgo ngo?vgr yr-esg th%%g a doft h-.e GPRS IVS
MBI, until the GPRS 5l (or, possibly, the server 0)c eactivates it
physical communication resources of the cellular network 100, but merely establishes a
logic connection between the GPRS MS and the server; thus, the PDP context, once
20  activated, may be kept active for hours, in principle forever, even when there are no data
to be exchanged between the server 120 and the GPRS MS MS], until the GPRS MS
MS1 (or, possibly, the server 120) deactivates it.
After the PDP context has been activated, the BSC BSC1 checks whether there are
data received from the server 120-through the respective PCU to be transmitted to the
25  GPRS MS MSI; in the affirmative case, i.e. when there are data to be exchanged between
the server 120 and the GPRS MS MS1, a TBF is activated by the BSC BSC1.
In greater detail, as mentioned in the foregoing, a generic GPRS MS can be in one
of two states, referred to as a READY state and a STAND-BY state; if in STAND-BY, the
competent SGSN is not aware of which cell the MS is in that moment located, but only of
30 the routing area; a paging message is preliminary sent by the SGSN to the MSs within the
routing area, the message including an identifier of the MS of interest; when the MS
replies to the paging message, the SGSN becomes aware of the cell in which the MS is
located, and can properly route the data packets towards the BSC servicing the MS.
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After the PDP context has been activated, the BSC BSCI checks whether there
are dat awEnesvAds rom t he server 120 through t he requ&ﬂmomslo be
transmtted to the 25 GPRS M5 MSl; in the affirmative case, i.e. when there
are data to be exchanged between the server 120 and the GPRS M5 M51l, a TBF
is activated by the BSC BSCI. In greater detail, as nentioned in the
foregoing, a generic GPRS M5 can be in one of tw states, referred to as a
READY state and a STAND-BY state; if in STAND BY, the conpetent SGSN i s not
aware of which cell the MSis in that nmonent |ocated, but only of 30 the
routing area; a paging nessage is prelimnary sent by the SGSN to the Mss
within the routing area, the nessage including an identifier of the M5 of
interest; when the M5 replies to the paging nessage, the SGSN becones aware
of the cell in which the MSis |ocated, and can properly route the data
packets towards the B3BC agitigr of fee (THE demings) thg\(3losgliys 10f Opbysisgl radio

PCTI EP2004/ 05051 7 comminfiratiafistrésbificks ob £he @dlluliriheworBF00 et o k Fadin et@nnbillte aiftink ocat | on of

phySId cal Ladl O| C O, gﬁﬁelmlﬁsfﬁﬁewlﬁfﬁe&tha&gbenseedawicﬂeﬁsmtwa%&k 10?h Le. of
a radi o channe nalr enahling the
exchange of the da T g ef'medfmasmtgh da'ﬁa'fm ytransﬁer %’QJE H’mfcon(i"/erted ina
sui tabl e data st r@4dFTBPCH prd Bb¥hgyerithspiplq @AME MS1.pr oper BSC 5 and BTS BSCl and
BTSI over the air to Wihe th/Sath/Bive Biincarchiged, da(TEF liradestipeé pndetic dimged, the TBF
i s deactivated alnfisotnbeems RAisa; p;&vﬁswsmoaaﬁ) $oBtRaIS BBSdMSeY hal@ e t hﬁ PDPd
context is not clgsed, .t 3 xchange
Thus, di fferentlyg%r%%m %%x%%%d % fﬁ ﬁbéll—zﬁ \%ngﬂttﬁeehﬁ: Eytsh?cal radi o
communi cati ons r eBHiFcate °6‘f‘m‘f“ﬁ§‘°’l§Sf\§P"f‘Fést‘\ﬁBFﬁS“iW°§‘rlg° K ”%?Fﬂteﬁi"ét ed for 10
the M5 M51 onlap aﬁleM&N@le@yalsFpewaeﬂareemdmtaquwe@'mm!m/&%ﬂedmereel ved to/from
it, and are rel eaRRd @fooSRAR daShdvh Beetl@thanghiiveepilg@Rtaddahiaegred for keepi ng t he

o nesour oS U8 bl 01 wlpE S Bl LBl oy P 1S

tenporary and is mtgt%ncﬁ 3 y for the

According to the B5PE™ t 0 each TBF an indicator is univocall y
assigned, 15 called @mﬁwwpﬁmWﬁ@ﬁ@@F Pppticytor ismpivpgly ¢rsignpleaki ng, t he
TFi is exploitesd tad TemporeggFiswg Identizy SIF.CRbughlyngjeakifig, ta eTFU st expléied e t r ansmi tt ed
in downlink (Le., m&amgnﬁedﬁsgfaedamﬁémmuamﬂﬁ@ otk BSc fgst i nation M5

MS1); different %Pﬁsg d}n‘ig‘nﬁ éesun"\éombﬂ{s% dlf?e%nrr%PﬁgserVﬁeq? s s ) gned

different TFIs. di Scri m na erent entities at

t he Radio Link Cofff*f &1 2 risieyed diffsreast TFI5 it T §“°W%1d‘fff"§)‘é‘1‘}"gﬂ91w°°dr‘i‘ﬁ€’8t5al ly
addresses a 20 reslpmttthvéadﬁll-@kéwmot@%mmﬂ@tmnmﬂ'ﬁldlmvmallaaddlesaﬁéer portion of
all the RLC dafoa képesiweRLCtehttN&ilist in@Akd inl ¥ RadkBpdrtién of dM@heHIC dats bRckE | Ve- bi t

bi nar y nu nber . V\h@'ﬂmhg@ T;J;;%Elly,i e ﬁ?gsia\ﬁ@;-ﬁt%nm?nmnber. ‘When the TBF is activated, a

TFI is assigned thereto and such a TFI is communicated to the destination MS MS1 by

means of the messages exchanged during the access procedure (through a so-called
PACKET DOWNLINK ASSIGNMENT message). The TFI is an identifier of the logic
25  connection between the BSC and the MS.
At the physical level, the GPRS is based on the physical layer of the GSM
standard.
As known in the art, the GSM standard provides, for the communications between
the BTSs and the MSs, a plurality of radio channels having a bandwidth of 200 KHz,
30  associated with a plurality of radio carriers; particularly, 124 radio carriers are provided,
and a hybrid Frequency Division Multiple Access (FDMA) / Time Division Multiple
Access (TDMA) access scheme assaciates a number, e.g. eight, of time slots (physical
channels) with each carrier.
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TFl is assigned thereto and such a TFl is comunicated to the destination M
MBSl by neemgo0sfion7se nessages exchanged during the accesBRCHERWeH087(t hr ough
a so-called PACKET DOMLJINK ASSI GNMENT nessage). The TFl is an identifier
of the logic 25 connection between the BSC and the Ms. At the physical

| evel, the GPRS is based on the physical |ayer of the GSM standard. As
known in the art, the GSM standard provi des, for the comruni cati ons between
the BTSs and the Mss, a plurality of radio channels having a bandw dt h of
200 Kliz, 30 associated with a plurality of radio carriers; particularly,
124 radio carriers are provided, and a hybrid Frequency Division Miltiple
Access (FDMA) / Tinme Division Multiple Access (TDVA) access schene

associ ates a nunber, e.g. eight, of tine slots (physical channels) with
each carrier. 13 WO 2005/ 101752 PCT/ EP2004/ 050517 . The transm.ssion to/from
a given M5 takes pl acke tReesenn PRI AR MS BEE PR ERTH PR o1 HED &F ot cyclically
assigned to that s slobeydigally essigned to thet MS| 0@ isjthg sictession nitipe offall d pight he ei ght

time slots, and i fimds®kahd i ffetrdd tdds a Adib fdhe. GOdcé BOMS hadbee grinkee advdss thas been

gr ant eld aﬁcgss tg @e{xcag"e*ﬁ{}axﬁlﬁigsrolla&ﬁm&eﬂﬁn&gmﬂsﬁln%ﬂnﬁ@ge.flcﬁ’scep;[j i gn ﬂ] e RS
acconplished in distipc | 0 Si.C ev ed by the
systemis based on thé® ag?eés %}Eﬁeﬂh’el ]Q% F"F‘]%"thga?eé‘to tg gbﬁfer’ent | ogi ¢
structure. Contr ofPemepsigiatbercy g e 1°El°d§?°é‘§1 'C°“‘Ielhﬁlﬁrf‘étf‘§“"é? éogiell’ t i pl exed in
ti me and frequencuhatlélsvirs malfpleged i tisé Mg | fequébeRSivisibny ani « sibgle GHR&hwkal cal | ed
Packet Data %nn%ﬁmwkeﬁag%em@gsponds to a physical GSM channel,
and is defined, in thﬁp ?d%toatppwgp%ﬁhgmﬂg @isdeggedrqn&éaﬁg nmrber (one

of the 124 carriers), éﬂcFlurrber (one of
the eight tinedl o?@”wahPWfaH’é’tn“‘Eb&‘r(Pﬂe@frﬂ)elz‘rF?é’e’P)i ??F’h‘g‘h%ﬂ’?’dd?ﬂﬂ“aﬂ'?on of the
ti mesl ots are i detiheslgtahmbie(onehdheeigittimesnsdvithip that dader) B tinjg amrduratifhe cont r ol and
data traffic GPRSodiR@h&BE areRatARd thostleed ot theiG3MaYRA. i N tine so as to share

the same PDCH at phy%&@dmdégﬁm%@oﬁsl%&mgéwmmgmmlﬁemure 2, given

a prescribed radio carrier EY ti1™ in the drawmng), which is one of
124 radio carrier® a§‘ih’éf the radio frames (each one

i ncl udi ng ei ghts ti me Al rsodally shewn i Fig@ey, given 2 giewthobwdip prrrist COPRRIBR fifty- two
radi o franes, so #%inttie dawing) Shich Gy @abfl 1RMCradivl bakriefs bEheGSM stgbardagie tallie nmul ti f r ane
MFR  depi ct ed Inﬁ&ﬁ@(egmmna&mgﬁaﬁ&nmtstxfsﬁﬁ@fm)amsgrﬁ,yéada Yhigedt syt 0 twel ve

frame bl ocks, S“Cnv a%l %ramgsgs% as #) orm a so caﬁelé mu%%am V\Q tllerr]nu*tlpamemw ng,
i ncl udi ng each one our
depicted in the drawing. Each mulnframe is subdivided into twelve frame blocks, such as

20  the frame block FRBI shown in the drawing, including each one four radio frames.
Between adjacent triplets of frame blocks, an idle frame IFR is interposed, left
deliberately free of data.

The multiframe periodically repeats every fifty-two radio frames. The different
GPRS control and data traffic logic channels are multiplexed together based on a

25  subdivision (an operation referred to as segmentation) into blocks (Radio Data Blocks or
RDBs) of the data (received in packets) to be transmitted. The radio data blocks are the
basic transport structure of a GPRS logic channel: a given radio data block is thus
univocally dedicated to a respective GPRS logic channel, being it a data traffic channel or
a control channel. The assignment scheme of the radio data blocks to the different logic

30 channels is transmitted, together with other control information, over a GPRS control
logic channel PBCCH (Packet Broadcast Comntrol CHannel), having a fixed position
within the multiframe.

As for voice communications, radio transmission takes place as a sequence of four
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Bet ween adj acent triplets of franme blocks, an idle frame URis interposed,

| eft del Moeemsméryst ree of data. The nultifranme periodi ceCT/EPI00pEsAS every
fifty-two radio franes. The different GPRS control and data traffic |ogic
channel s are nultipl exed together based on a 25 subdivision (an operation
referred to as segnentation) into blocks (Radio Data Bl ocks or RDBs) of the
data (received in packets) to be transmtted. The radio data bl ocks are the
basic transport structure of a GPRS | ogic channel: a given radio data bl ock
is thus wunivocally dedicated to a respective GPRS | ogic channel, being it a
data traffic channel or a control channel. The assignnent schenme of the
radi o data bl ocks to the different logic 30 channels is transmtted,
together with other control information, over a GPRS control |ogic channel
PBCCH (Packet Broadcast Contr ol CHannegi{n havli %)a fixed %a |t| on wthin
the multifrarne. RSP BFSdrwumg fihe SV SR feeciicpion Breprading fon takes pl ace
as a sequence of shabups thGMOMQWMIWinWMO’@m%PWE'fmrmal bur st s"
according to the dabbdit aulic atbbs SPAE bahnb BBEH, emhasﬁxbeiﬁynefmlimmmaﬂxbl ock, such as
the radio data b'&ﬁ% B%g&@ﬁ@sswm&b gﬁmmgmbmﬁmmgdm& uring four

consecutive r g he fr s FRL to FR4 in
the draw ng, expf’%° %T"" "E?n°§ %655‘{{%7 "glg“amﬁmﬁnéca%’ﬁs &% adi o
resources al l ocat'éfﬂ'feflﬁa!ﬁm’“l‘ﬁm‘@i’gﬁ‘é‘h?:%@r?ﬁéf‘““‘dﬁg e sl asthedimesohat t he MS
supports mul ti sl ors3gawdawibgat i ons, a feature referred to as the nultisl ot
class of the IVB) Ui M hotrdidgNo BRCBRY FafdiR, evéiyifdlo aﬁam&e,&meshmer TS3 in the

drani ng. St 2ORRL0LAG 0ol B G382 IR weoY8 Yo LML P D1 OCK

i ncl udes a header” cont t hat "uni vocafl y .1 dentl fies the
TBF, in addi tt%n &a'am%%@rthls Yy b"ar"am il floyypelpnging © different BES B Yhore traffic

fl ows bel ongi ng tronltigiefef enracsappe tipssbot, or arosmnof Heeslpty ntdpyrilink esdp uplink &p oo t i nesl ot, or
group of timesl otemssn downlink or in uplink to or from the Mss. Each M5 in

a cell listens to eV%%MS@FL&Hﬁ@Jn@wWe@%oﬁa&%ﬁ&%&rﬂ@d@%mtmoﬁﬁes on the

group of tineslots ass

stination of
s dat o, 15 ¢ HE Pt i e bor o oA At SRS M o PP
cont ext , havH=Fg b‘b”éﬁa‘a@%?“@“r?éﬂeMSWF‘“‘V’&E@M@BP@P@ﬁ&x‘ﬁ‘aﬁﬁbmaﬁ%ﬁ assi gned and
conmuni cat ed a r esTRFCt.g \IBF;] brid, hawing(peen ashifredland cammintiautep b aspette€TFILdpe above
nentioned five- bifm,otingtietpaéucec@siﬁhve%luynem%%ﬁﬁ ch@ﬁb%@ cxpaei; flose @8 @ bl ocks

that! TR Ter 1 e bs gl B o Rk il b B adSinh uBll, A2 B0c1 00 BY
t hereto. when t heTFﬁ- 1, i.e. by the TFI that has previously Eeen commumcazd thereto, when the TBF

20 was activated; all the other radio data blocks, not labeled by the correct TFI TFL,, are
discarded by the MS MS1. The TFI is thus used by the MIS substantially as a tuning
information, which the MS uses for tuning onto the physical communication channel on
which the GPRS data directed to the MS are transmitted.

In a GPRS network not supporting multicast services, if a different MS in the

25 same cell as the MS MS1, for example the MS MS2 shown in Figure 1, wishes to
exploit, through the GPRS network, the same services made available by the server 120
as those being already exploited by the MS MS]1, a procedure identical to that described
in the foregoing has to be performed, leading to the activation of another PDP context
and, even worse, to the activation of different TBFs when data have to be exchanged with

30 the MS MS]1, lLe. to the allocation of additional radio resources different from those
already allocated by the GSM network 100 for the MS MSX. This is clearly a waste of
resources, especially when the services exploited are relatively heavy in terms of data to
be downloaded to the MSs, such as in the case of delivery of multimedia contents, audio
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20 was activated; all the other radio data bl ocks, not |abeled by the
correct Tkyo3des/10178x € di scarded by the M5 MsSl. The TFl peI/EPaess/esssd by t he
M5 substantially as a tuning information, which the M5 uses for tuning onto
t he physical conmunication channel on which the GPRS data directed to the
M5 are transmtted. In a GPRS network not supporting nulticast services, if
a different Msin the 25 sanme cell as the M5 MSl, for exanple the M5 M32
shown in Figure 1, wishes to exploit, through the GPRS network, the sane
services nmade avail able by the server 120 as those being already exploited
by the M5 MSI, a procedure identical to that described in the foregoing has
to be perforned, |leading to the activation of another PDP context and, even
worse, to the activation of different TBFs when data have to be exchanged
with 30 the M5 MBI, t.e. to the allocation of additional radi o resources

di fferent from t Plo¥ideo (e reaktips contertsuch fSdr eBFols HEYSCSRPERRIRYFRIEEN f or t he NS
MBI . This is cl eéelayaildiliyad GBRO$rvices effepd togie ssers geyte givadly limitsh eres¢ dee  ser vi ces
exploited are relaM @b nb@Ritre isiRredif bwdBimakiod@t a to be downl oaded to the

> has inth | dio 15 WO
2005/ ig(i?sgsplc:‘?l Epgog'ﬁ?'%éggvfg?‘ué%/%‘?ﬁ‘f’ i IR efhoft A R a1 1 0

tine contents such as for
exanpl e tel evisi 8hBrOYs B sTce iR drgTs B%tel’i"éy %ffa.?ef BEFiReley VY GPRS
servi ces of f er edthiegidpftee sinplified flowehprt 398 ofFigywepel y | i m ted, unless the GSM
networ k i nfrastruct unea wa @@ dinilay toGhé @ ntkintioadd frocedie descrivéd abbWE @ resp@t avoi d such a

waste of resourcgs, Jngﬁcmam%mfs £ d £ GRAANIS:1 as'isfaia supporting
mul ti cast servi ce dat(%{gl stri escrllﬁ% rei nbel ow with

the aid of the sfAP F1r 3y H %Méﬁﬁm%fst@%ﬁlwmf’ Y2 otally
similar to th¥® ceﬁvﬁﬁwﬁﬁmtbpméﬁdmﬂ@wawﬁﬁdb@w%av@wr{m@@&@m of a
generi c GPRS ser wifaeqd towhbdddetallePDR S @fextD(blodk 3¢5E MeGSRY/APES netagprk dot@ndS MS1, asks

for a certain G'BB@l IREMIC Bie WRIMST ﬁe%o»@:ﬁxﬁketf@%b Ithe 'ﬁéﬁ/ﬁ'tsctéstﬁe Iﬁs)r&nci he follow ng

swrplyreferredt ek Bro@ il |vatesa
standard, uni cast d%ﬁ?ext eniﬁl{mﬁ%%ﬁ% ?‘se’? ?he'vg oaccé{gim% he default PDP
context) (bl ock $p8dprdprppsduesgye bR KB mponent  BSCL assigns to the MS

M51 the downl ik (Le Thef MENMISH GerBEBHBTE: ligy of hailabSmulticad servidsifivlk g Le., from t he
M5 to the BTSBSClediaiedseivéraiithih fhe facketidfla fefdom 63 fr.exadflE @it clit ngcessmy) #d andar d

procedures carri F;,gmqme, o&%ﬂ@hgubiﬁgwkc&‘(@&l&10)l5 The M5 M51 then retrieves

the list of avai I mul t1.cast services fro (lfd gl cat ed server within the

packet data network 18% gy éfﬁﬁﬁl\gs‘(%ﬂ‘te%'&t“ﬂ‘éb S SCYIS{HE  sane server
120 of fering t he lishaf evaiebls servicesy fp1 exesmple (g myitidest SMBY “A"Ursrrmptel agdlqvision by t he MBS
MS51 of one of 2ad herasaiiteathd servéimiotchxmBitates © the MS 851 brildettifi@, whrich can be for

excample an Internet Protocol (IP) address, e.g. 244.x.y.z, assigned by the server 120 to the
MS MS1 (block 315); this same IP address may be used by the server 120 to identify a
multicast group associated with the GPRS service “A”, i.e. a group of MSs which have
requested to exploit/are exploiting the multicast service “A”; such a group is

25 schematically depicted in Figure 1 as a table 130, related to the multicast sexvice “A” and
intended to include information relating to the users Userl,..., User7 that have requested
to exploit/are exploiting the multicast service “A”. The server 120 may assign to the
_multicast group 130 a Temporary Multicast Group Identity (TMGI), which is assigned to
the multicast group temporarily as long as there is at least one MS in the multicast group.

30 The MS MS1 then sends an IGMP JOIN message (IGMP: Irzternet Group
Management Protocol) over the default PDP context, to signal its interest in joining the
multicast group related to the selected multicast service “A” (block 320). As known in the
art, the Internet Group Management Protocol is the standard for IP multicasting in the
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|ist of available services, for exanple the nulticast service A", for

exanpl e awbDedoasviod’san 20 (TV) service, the server 120 c®OTER20@08651T0 t he M5
MBI an identifier, which can be for exanple an Internet Protocol (IP)
address, e.g. 244.xy.z, assigned by the server 120 to the M M1 (bl ock
315); this sane I P address nmay be used by the server 120 to identify a

nul ticast group associated with the GPRS service "A", Le. a group of Mss

whi ch have requested to exploit/are exploiting the nmulticast service "A";
such a group is 25 schematically depicted in Figure 1 as a table 130,
related to the nulticast service "A" and intended to include information
relating to the users Uscrl,.., User? that have requested to exploit/are
exploiting the nmulticast service "A'". The server 120 may assign to the

.mul ticast group 130 a Tenmporary Multicast Group ldentity (1'M3), which is
assigned to the™FpRbFed ﬁ@ﬂﬁh&ﬁ%r‘feﬁ‘m?“a‘ﬂ’ é‘f‘)qﬂﬁ?ﬁgméﬁ RASPE i s at | east
one M5 in the muetwosast group. 30 The M5 M5l then sends an | GW JO N nessage
(1 GWP: I nternet G oup a rd¥dAPERRNEPDP iR G:Qkt)up BY 6 cdmp@entiosmEEsNPDP cont ext, to
signal its interggs a}fﬁ? ngghez 8 el AL Lb ASHeas BB £ s AbEGealy0 L hE Sel ect ed
mul ti cast service " g oc known in the art, the’lnternet G oup
Management Pr Gt o‘i‘f‘B’F peigion Hlpd 35?3?{ PENor IP multicast i ng in the 16 WO

2005/ 101752 PCT/ EP2(mtinso q ulticpsh PEY eopiext mydewt up dellevgedhyispiddinehlost menber shi ps
in particul ar nudeivic< fbvatiof) [dEfiiddSn M dreddy bigd GGRRETeUBiEAK Specifi@tiof NoeBUl t, a

mul ticast PDP copbgxisiipS set up by the conpetent GGSN GGSN (bl ock 325),

af ter havi ng checke hat 0 uch Itlc PDR context is not already 5
active (decision bl oCREFHE Q%ﬁf°’rt5r"{arsunc %) d@N T AP e mul ticast PDP
context may Bé s@teedyp t%‘%flstW\M‘iéﬂqqlfé:“@t}?hﬁ%‘l"?’ H@sgetF B‘F°“"a§@ra\’ﬁi‘“d’§ Mictivation
defined in the aMfeadytord fuetdinfSfERiFonl e Olentabieallo Spepbdding ad the groddofor TS 23, 246,
v6.1.0. Duri ng nyhﬁcssp@sfce Mmtcmm&m&mﬁmmworm a

regi stration Q%%% #E‘?"‘k& tdy\)gi"%dﬁ“ in %29 Qalteggokﬂle‘g st LIE. Server 120

getsmforrratlon sore such ormation in the table

130 correspondi nd* W@Wé“@?*ﬁ%@’bfﬂs‘ﬁ‘ﬂeﬁq‘?ﬁs@ Opfagh pticashservicerfis GGSN GCSN
st ores user i14Af ovhichie moticast PPPortextthpe bemsdqiopnSimidagy Sierepmpatent SOPN BESNL gure 1 and
identified ther efesonsifie d3he) MBS} Sred Gsert iAOrmBAsh il £ aQtrel@@ribleCEhown’ A" (Several of

such tables may é%ﬁ%iuéd'-.al r&&l&@@%&;@&‘ﬁeéu%y 1%9&4@[1&&%%@%&%" ce for 15
whi ch a mul ti cast co )‘stc & Q SEl m he conpet ent
g ““F 310 ST & o e S {40

SGSN SGSNI, resfon HETon in a
cell-related t ab?fé“d(%%mﬁ e’“‘ééﬁ’éﬁﬁﬁ"{f’eﬁ f?‘y’“l’ Aulicpstigivise fftf “dlﬁHaIP‘&Eﬁ‘t ified therein
by 140-1 (14(02 rRPentexfhis@sn atupequi val ent
The operations that alloww the MS MS1 joining the multicast group 130 are
completed, and the default PDP context that was activated by the MS MS1 is linked to the
multicast PDP context.
As a part of the operations that lead to the joining of the multicast group, the MS
25  MSI1 selects a Network Service .Access Point Identifier (NSAPI - an index to the PDP
context that is using the services provided by the lower layer) having a predetermined

value NSAPIm (see Figure 6), particularly an NSAPI value that has been reserved for
multicast services.
Let it now be supposed that another MS, for simplicity of description an MS
30 located in the same cell as the MS MS], for example the MS MS2, asks for a GPRS
multicast service.
Simi]aﬂ; to MS MSI, the MS MS2 activates a respective standard unicast PDP
context (default PDP Context). The GSM/GPRS network component BSC1 assigns to the
17



cell-related table at the SGSN SGSN2) related to the multicast service "A"
(agai n, swoa0ed/101T2 such tabl es may exi st at the SGSN, @¢3/ER3P0488¢M17

mul ti cast service for which a nmulticast 20 PDP context has been setup). The
operations that allow the M5 M51 joining the nulticast group 130 are

conpl eted, and the default PDP context that was activated by the M5 M51 is
linked to the nulticast PDP context As a part of the operations that |ead
to the joining of the nmulticast group, the M5 25 M5l sel ects a Network
Servi ce Access Point lIdentifier (NSAPI - an index to the PDP context that
is using the services provided by the | ower |ayer) having a predeterm ned
val ue NSAPIM (see Figure 6), particularly an NSAPI val ue that has been
reserved for nultiast services. Let it now be supposed that another Ms, for

simplicity of desgr ipon an M5 30 |ocated i e sape cell. as the NAS Msl,
for exanple the %%%%2“ Seypliok; 5 wpli ?@% ?tcf’l'?ﬁ%’t“?gl‘%t&é fmilarly to MS

MSI, the M5 MS2 mquvw@sﬂéﬂl\ﬁéféﬂebﬁlwvoﬁ andard uni cast PDP cont ext
(defaul t PDP Cont extjs.in i grevistiMaéePRE MscMBmfkievesOivpoivasater BBGhe ltsgi gns to the
17 WO 2005/ 10175%mﬁ&;réﬁ§m&égm7moﬂ&hwaa5 Q%eq'mﬁﬂkt's%ceaﬂ’d Pl i nk traffic

radi o channel }S aﬁ%oaLng 49 59 stteaxtng'ar y|cxbrocl\édur §1E0)r ﬁ MAC | evel s
t Fetfieves 1T

(bl ock 305). previ ous case omthe server

120 the list of se}i%‘?‘ﬂ’&‘lﬁq°§tﬂ”F€S‘AﬁthfF@E’a‘s’tz°§°é‘F’\‘}'f‘°é’é%t° the MSVS2 5B h there is the
mul ticast servi celdesd244.xp.00f the &resppnding multivest droup Glotk SIFDP cont ext has al ready been
set up (bl ock 310). 1némbMe2 e sMBarSiEMe 00N medee SVeHlith deGabEDPS O 6€ " A", the

server 120 commpé@%%&%%%ME&&@M&M&&@@Z 206 X y.z of the

correspondi ng_ nul t1cast_qgra then sends an | GWP

JO N nessage Bver ite ftmm“faét POY; ogit ot 2 AP8r est of the M
MS2 in the GPRS Fetyicg iA8 &g{rearyerth (éee’lsibA"‘WE 5230‘1’51@@2*0‘}) thug,She HGEN GGBN GGSN

recogni zes that aoedniattivaadméthehificH RADPoshtext, But inftdadlinkd thetnbwe ISMS2 B @E VI Ce "A" 1S

al ready active (Q@Mbmmmx%&dﬁ;émﬁw the sm@mﬁh@m)k 350) M &ptioh REse GCSN GGSN

does not acti vatg @nio_rlc t&?{ Hn!n ttPDlg tm nt e acnbate?lfntme gggNe?%éJ inks the new

M5 M52 to the fext  arteady i ng ’service "A"

(bl ock 350). E(C@E‘f‘l“bf‘?‘”ﬂ%id’?—f M-°T Ulsz 1T Wéﬁbs?'ﬁ%}t’ infpFo Ry (#h fEded st PDP cont ext
i S not acti vat edbdfore, tidiievi@CBNs@BBNs fdrSsewicq ailaliangdefiedvar AGPPt Tegmidb M52 may occur
substanti al | y i nsgehiRatanNe Ty ®YP4688.1 descri bed before, follow ng the guidelines

for service activat Iﬂp Gegli 'G@.'@IQ stjongs %%ﬁ;l;ergg@itg@iL new user in the table 135
related to the multicast service “.A”. Similarly, the competent SGSN SGSN1, responsible
20 of the MS MS]I, stores user information in the cell-related table 140-1 related to the

multicast service “A”,

The same acts may be performed in case other MSs asks to exploit the multicast
service “A”,
After having activated the multicast PDP Context related to service “A™ and until
25  the start of the multicast session (i.e., the sending of the data related to service “A”™ from
the server 120 to the MSs), the MSs can move, possibly many times, from the READY
state to the STAND-BY state and back, depending on users” activities.
The server 120 initiates the multicast session related to service “A” when it is
ready to send data to the subscribers. A multicast session may be set up following the
30 guidelines for session activation defined in the above-mentioned 3GPP Technical
Specification No. TS 23.246 v6.1 .0 (block 335).
Once the multicast sessiox: has been set up, and the server 120 is ready to deliver
the multicast service “A”, after a preliminary procedure (that will be explained in the
18



Specification No. TS 23.246 v6.1 -0. The GGSN GGSN stores information

rel at ed twotdaes/fveygauser in the table 135 related to theonwromasésiser vi ce
"A". Simlarly, the conpetent SGSN SGSNI, responsible 20 of the M5 M31,
stores user information in the cell-related table 140-1 related to the

mul ti cast service "A'. The sane acts may be perfornmed in case other Mss asks
to exploit the nmulticast service "A'. After having activated the nmulticast
PDP Context related to service "A" and until 25 the start of the nulticast
session (Le, the sending of the data related to service "A" from the server
120 to the Mss), the MSs can nove, possibly many tinmes, fromthe READY
state to the STAND BYstate and back, depending on users' activities. The
server 120 initiates the nulticast session related to service "A" when it is
ready to send data to the subscribers. A nulticast session nmay be set up

fol l owing the 30loyhg derhithdhe vy (egottsMETMSIPq YLSP) BH beye resisered Ph t he

above- ment i oned @Gk He mhlfkdat atrvice SpL eiefsigodrt iptom tho immignCa24@ the6. 1 . 0 (bl ock

3352I tChcg Ithe m&&ﬁsgﬁﬁ&talréﬁﬁélag%siﬁeﬁ ukafaeramozlesswnhem(epesmﬂyer 120 IZ
ready to deliver IV ary procedure
(that wll be exp alorﬁle Fo aB%E (Tgh W@&d@/ﬁ%%{ﬁdl ﬁébagh 050517

fol | owi ng) by Swhrtisests P%“‘f pasigyof the informagign foupdin the reppqeiivs yellbiiet  have

regi stered for rtedeclibs fbgcl¢14® Impdriichlgathd SGSNSEENIgretets data draffiG @maheed about the

i nminent start, eoBl ¢dBN thiblQK £ SRR Nnnklorkitddol (EBOLHREShod TnmdiSEb@gied t heret o

(bl ock 337), thep . ﬁgﬁy&, m on r e BSC (in the
exanpl e, the BSC % % gyz)ata frafiic ?efsﬁfﬁﬁ te{Q'”}@(Qllltl C&ﬁﬁ:ﬂ@ vice "A", on

t se
the basis of thedHPLP TS FEPGLFTHS THePHY °$7%"§'b'§’81f’?“§}é°”é°§)l ef3¥ed table 140-1
(bl ock 340). 1on 1oues tiie daffig fowardshthe MBENPEGSNbe) B dpspdgn el BEIOP YisF i ¢ from t he
GGSN GGSN t hr ougtometiPiptifierI (BVEL) (fPFighe ¢,0d BVCGIRIL 1t idkntifed thevikD ©BLIIUNNel Endpoi nt

!{Dent: fi erd(TFDgl)ndegggd’ ﬁétﬁoﬁﬂ@cltw_lqilzzpﬁ‘sm{ﬁwtielcglaéﬁLIg[BdePﬁéﬁze&htB'\'/éi]: (only one GIP
unne i dent i a.un ed in respec a given

rul cast servi ce). &th R rou &g F?’Z’? ﬁﬁllr@ytbomar mf“he proper (PCU of
the) BSC based offifyigdimdmfic elaied athe meioa atryce M“%E‘ﬁ‘felnﬁ”é‘?" ircdt8 ) (in Figure

1, a BVCl BV@B|l theRsGtandthedSst he cel | CELLI under BSC BSCI, a BVCl BVCI 2
identifies the cell rkhd Aetdddl@, cBalon radia RecburkdY ket efooﬂdﬂthﬁiteﬁS the cell

CELI A under BSC2)q, L&%al? mmtsbrﬁ‘iceuﬁeflah%v&mvﬁ&% groby i thd TYI NG the

traffic rel ated t L1 cast service hroughout thé net wor k, including
15 the BSCs and IP as!wg%lce 'A” that are located in that cell, and the re: tive radio parameters are

communicated to the MSs. In particular, a common TFI is assigned by the network and
20 communicated to the MSs, such as the TFI TFI,; that is communicated to the MSs MS1
and MS2 in cell CELLI1. Furthermore, at least one comnmon PDCH (preferably, a
plurality of common PDCHs) is assigned by the network and communicated to the MSs.

The data traffic received at the BSC BSC1 in respect of the multicast service “A” is thus
delivered to the MSs MS1 and MS2 (block 345).

25 As mentioned before, the SGSN SGSN1 forwards the data traffic related to
multicast service “A” on the basis of the information contained in the corresponding cell-
based table 140-1, particularly the BVCI. The generic SGSN scans the respective cell-
related table corresponding to the multicast service “A”, and forwards one traffic flow per
each cell identified by the TMGI related to service “A”; foxr- example, assuming that the

30 MS MS3 in cell CELL2, and the user MS5 in the cell CELL4, activated respective
multicast PDP contexts for receiving the multicast service “A”, the SGSN SGSN2
forwards the traffic relating to such a service to these users on the shared connection; if
other users in the respective cells, for example the user MS7 in the cell CELLA, ask to
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For each network cell, comon radio resources are exploited for delivering
data traWo mos/ehias2ed to the nulticast service "A' to alHCWEROMHSIHIAS MSs of
the group for the nulticast service "A" that are located in that cell, and
the respective radio paranmeters are conmunicated to the Mss. I n particul ar,
a common TMis assigned by the network and 20 comunicated to the MSs, such
as the TFl TIFF, that is communicated to the Mss MSI and M52 in cell CELLI.
Furthernore, at |east one common PDCH (preferably, a plurality of common
PDCHs) is assigned by the network and comruni cated to the MSs. The data
traffic received at the BSC BSCl in respect of the nulticast service "A" is
thus delivered to the Mss Mol and M52 (bl ock 345). 25 As nentioned before,
the SGSN SGSNI forwards the data traffic related to multicast service "A"
on the basis of the information contained in the corresponding cell- based
tabl e 140-1, par EPgbfsPMge Phdiemrestive SATR esefieiGSt SEBEN s apido respective
cel | - rel ated t alpkitiong Gaffie @y thesel pthrgustry e.£. VST, megbteredimthe SGSN retilepmdet %' | and f or war ds
one traffic fl owapeBsvciaa&ah thQiundd dfittaint betshe By dhdiemelhd THMEt abe@d to service

"A'; for exanpl ey, g&gédwc@g(éﬂﬂgdgl?%gggég%@/g@gP&ﬁel@glg{s)cggb%g,wpnd t he user

M55 in the cell CELLO act contexts for
recei ving the SuPEEiEsevie A ce " A", the SGSN SGSN2 forwards the traffic
relating to such a Jle fhy Pppiicattis opiti@sitis mperens togharaptercan adegrptecheromim et t | on; if
ot her users in t hesfviesiaaleusts’ Bl df Gew. Tdkis v plc@diighethdl ApplicaMStds | N t he cel |

CELLO ask to anmt%gq&/n;oaﬂz%zmﬁmdgea@%emwmﬁxmredgwe service "A",

the respective S % does not, f ti onal
traffic, and thege%"fﬁ’éa%ﬂﬂf‘é’é'rsémw 1J0r TR Efplork BppRTAtIseStp be Bem?sﬂbhqg N tabl e under
the same BVAO, mdcTheeximpe tafe elisdia e GTRS wﬂﬂ%#mc%eaa%mem@ share the
same TMA and, i bytetMseoftiesspecti ve cell (CELIA), the sanme downlink radio
paramet ers PDCH(s) aﬂda&EeLdescgbeaﬁlaﬁo@raeﬂlpltmmﬁmdaﬁeg inAe lGBRYE® Appl i cant ' s

opinion, it is ippopt ,9[);%:“&9,3%%@@%1@%&@ua,g&wsughcpﬂ%ﬂ?pmpopf the service

fromthe users' pol nt ur pose ccordr ng 0_the Applicant
it is inmportant "THESEHES prlrABE FoeSPRY °6tlf"‘?1rﬁ‘ﬂé“°hf3’tt‘°‘fﬁé RL“@‘MAC | evel , be
an acknow edg¥d digeied to Fbr§ i a sy oeldl) tﬂhatthelpwswabraﬁlwwrnwmnflml (¢ fame net wor k
apparat uses to beuwdblofradiOchfidisoddd dosiled) #resfdivalstahetnombatvllls Sxiediihg 4 he traffic
related to the GE@,?‘SML'[I cast serV| ces is properly received by the W of

the users. The a descri bed od o{ n’g ntin gul fi.casting in the
GPRS/ GSM network i s Part FcUfFaPe h FIERYUPRRE Part s dfe PSS o S BRI B s sar y
duplication, i.epobgstled gfthe thavedorribed @slswte?ers of pgicksting it H&EPRDr e GPRS

net wor k | evel 20( N@etypIkGd that, deit ol e MSE indgivar céll’régfsfeied:to a same m-ulticast service
multiplexed on the same PDCH(s) on the downlink and addressed vig a same TFI, it is not
possible for the network apparatuses to address information, on the downlink, towards a

specific MS of the multicast service group using the TFI.
This impossibility of individually addressing the MSs is, in the Applicant’s
25  opinion, a severe limitation, particularly in respect of the desire of implementing effective
retransmission policies based on the acknowledgment/unacknowledgement of the data

received by the users.
It is observed that, actually, even in a multicast service delivery context such as
the one described in the foregoing, each MS involved in the service might be individually
30 identified, using an identifier called Temporary Logic Link Identifier (CTLLI), which,
roughly speaking, is an identifier of the logic connection established between that MS and
the competent SGSN. The TLLI is communicated to the MS when the MIS registers for
the multicast service. In principle, the TLLI might be used for addressing specific
20



15 directed to users in a sanme cell) and at the physical, radio

communi cawigoreod/an®d2 (a sane nunber of radi o channel s arpeTOCR004/050517
irrespective of the nunber of users receiving a given service). However, as
mentioned in the introductory part of the present description, a problem
related to the above described inplenentation of nulticasting in a GPRS 20
network is that, being all the Mss in a given cell registered to a sane
mul | cast service multiplexed on the sane PDCH(s) on the downlink and
addressed via a same TFl, it is not possible for the network apparatuses to
address information, on the downlink, towards a specific M5 of the

mul ticast service group using the TFI. This inpossibility of individually
addressing the Mss is, in the Applicant's 25 opinion, a severe limtation,
particularly in respect of the desire of i ementing effective

retransm ssion pB@W@P@?WH$§¥Hm%ﬂhWH€‘Hﬁﬂﬁb&B@ %hQERﬁB%Fedgene-nt of
the data recei viedexyple 12 ditsiEoor ites) kdeording to the eurreng clantidniat sp thaic tusiad e/, even in a
mul ticast servi CeLLl@r bdiRsig &0 MSEX tine S NinARvel WdiR nRiHEn G@BESREdr i N t he

foregol ng., each MuhrWahRt bivohd)Sa /i 6@ sl b vi dual |y 30

|dent|f|ed using an i1dentitirer c ICc Link |dentifier
("i'LLI), which, rod§Firsredymrbofigent ?féheaﬁ“’?td’é?i?‘i"’f‘l’ é’Fe’B’f“"t"ﬁ‘é“el%‘“gl c connection
est abl i shed bet wsintion,fsdirthéyBarametet identifyins the legietonnertiond@Rpdn thi BBCEL] the | s

conmuni cated to Mb@mu&aminemmalé\&r&daaghmemm#oﬁédmﬁmm&nast service. In

principle, the Thhl gggne@ﬁm@%mm@ﬂqg@@@ss%&mastrmc VO 2005/ 101752
PCT/ EP2004/ 05051 forn% 10 Vﬁ‘e‘F f gve ? e TLLI is

typically a reIa°f'\’?%°F{’“ 58 éﬁ@ﬁ%”e "(‘)grm m?é’sgﬁ‘cbwfn?go%bytes)
according to Y0he Wiy bees tocsiadzim d messell, Sverive Ha{“‘ﬂ“c&fsli repe tAXBS sevies: If or  addr essi ng

the Mss at the r plicwer,|ih Bider|t@woainunivatel thel funiea paraieterrte &k MigcecBS@maf avai | abl e

g\andwddt h IOF t Ngom Je@@&fl}lns&ﬁdbﬁfaf&fmaﬁt%%tﬁ&u@sﬁe@dgek&chh&asm&&d&%sz service. 5
ccording to an n esent. invention n er to overcome

Ee m{? therem cons:de ed? {; f way doe neimm{g]e i NG ef(?;'ngf Pai;

this limtation, her par ane B'—l‘yogl ¢_Connect i on

bet ween the BSC %’f‘Fﬂ‘ﬁﬁ%smWB‘“(F&‘ﬁér“f ﬁ’éﬁ“‘tﬁ%c 1 “W‘E*F“Fs‘d%%n for all the
MSs i nvol ved 15n tirerdit byc WS4 o @452 Hegjnafies the(fetﬂwrmedneandﬂlasmfegwédo fopr ef er abl y by
the network, to fhcilymShe®fobiR FIBMIdinttg @8t). servi ce group, for specifying and,

for exanple, addr eSSAcléledg“tﬁ% ’E%n&ﬁ.%‘ aImOnd'i‘ hﬁ:ﬁa‘ﬂ&' LeboGandR @f”’ﬁ@gprésiﬁpse 10 whi ch,

being located in_a sane ¢ hfﬁc lve In cast a sa S service. In

particul ar, in of¥EPHEEE Rprdelengido ¢ a‘]l‘—{‘ﬁ'?b‘}"mﬁea?“é{ﬁ’é sf°8 ¥ he MSs, the
BSC may conpi | etenegiork apnsmtyessibyt iaslyflivg tepfrespeptive MEJprelivinery ppappamictidiest ed a generic
mul ti cast seraoi Cee MBacgrdingtidu@y @€ 6f\ttie @@mplafy' prdaediiresitiat valDbeSikschbee theban) way of
exanpl e. Two exeRRbwfidk nels@ty £Sex@pR within a message carrying the multicast sex-vice data.

In particular, a dedicated field may be exploited, which is included, when neecled by the

network apparatuses, in a properly extended RLC header of a generic ome of the
RLC/MAC radio blocks.

25 In greater detail, reference is made to Figure 4A, wherein a more detailed pictorial
representation of the structure of a generic GPRS radio data block is proviced, in an
exploded view.

The radio data block, globally identified by 400, includes a8 MAC headesr 405 and
an RLC data block 407, comprised of an RLC header 410 and an RLC data po-rtion 415,

30 possibly terminating with one or more spare bits 420 (used, if necessary, as mere fillers
for achieving the prescribed number of bits in the RLC data portion 415).

The MAC header 405 typically includes a first field 425, a second field 430
{Relative Reserved Block Period — RRBP), a third field 435 (Supplementary./Polling ~
21



schematically shown in Figure 1, one for each BSC BSCI and BSC2, and

i denti fi egholdpog/fvarsai n by 145-1 or 145-2. Hereinafter, threimidmsonar anet er
will be referred to for sinplicity as the Mbile Flow Identity (MI).
According to an exenplary and not limtative enbodi nent of the present
invention, a given M5 in a cell that belongs to a nulticast service group is
addressed by the network apparatuses by including the respective M
(prelimnary communicated to 20 the M5 according to any one of the exenplary
procedures that will be described later on) in downlink nmessages, for
exanple within a nessage carrying the nulticast service data 1In particular,
a dedicated field may be exploited, which is included, when needed by the
net wor k apparatuses, in a properly extended RLC header of a generic one of
the RLGVAC radio bI ocks. 25 In greater detail, reference is made to Figure
4A, wherein a nﬁ%%@ﬁh%@%ﬁ@k@%l“‘gﬂéﬁ}esent ation of the structure of a
generic GPRS radi 0 dad first ikl ads conminpinforniatbe epecifying thepayl@d phepghdallows ew. The radi o

data bl ock, gl otxadn&fyngl fimldcitsqdmbmocﬂ@Q,,amsmlcygﬁgsm) Mi@eheadet 405 and an

RLC dat bI k d of C dat t
415, a38 poggl me¥ lfge mockéa?rém%?mco{:%ﬂnsmgon ?e%:%? the n;twolorl?‘{aqhe%) %eo (3 deo[fl on

necessary, ROP ffipld 30, i€ activeqis used by Wewg‘kfﬂﬂﬁa“ﬁ?sé%’ﬁﬁe?b’éﬂ‘gﬁﬂ%er of bits in
the RLC dat a portthcbrm wiitk) in whitle VMG khelh tesmit4) Bestaggpfcthd type PAGEETIdes a first
fihelg ?25l da secmdnbimmomGMﬁﬁedrm¢MDmmmabmmEéwo}kpd/- RRBP% a
thir e 435 gﬁ%; 1 sz V4 7 EP2004/ 050517
SIP), and a fourt'% ?’ ﬂ?ggﬁpm QQ%{,% Qigé{ﬂ gll?”ﬁnl\ﬁ){rrst field 425
cont ai ns i nfor na‘f‘qdﬁﬁ §’b@%?°f“§9’ik lb%ﬂ?aag)f'vg"é@”a% 5 jdentifying if
the block is 18 dta*tdéplbdl@eteﬂ(eMSethataaspmilth@dPx%m‘gorﬁﬁlvwldeﬁwamt her a control
bl ock (i.e., a bkt i€ adnfedtionNGe FMRRBB s vhlfdfoOfiofyElh USF fieRl40 BYyorhdle network to the
MS). The 5 RRBP &éd%h%e‘iﬂ%@ﬂ to'i]ox@ﬁ&lﬁp df%am%ﬁcﬁisﬁéﬁlé%ﬁmé?@ftmrakd apparatuses to
reserve a singl eng?t Q( | ch l\/§ i! transmt a

nessage of the t9pe %’fb\
DOWAL I NKACK/ NA 4%&%%@%8“%%@%??5?%@%@‘@8@08 430 specifies
after how nmany reglibds.dat a bl ocks a given M5 (addressed by the network as

described in the foldigwhdle RL2SealicP 41085k Yot havekRondbrPledghCtsGbnglideing S 10 used to
indicate to the \Il\a/1$%]e %&&nogamrthg:g §$§ﬁﬁg§%m%ﬁ%°‘3§§%ﬁ%w§ g;,gp;k (this field

i ndi cates whet her nt ent I'S va d or'not). The USF
field 440 is nor‘ﬁ‘ﬁt‘P?’Y?" by e Eegpete 4= to al | ow mul ti pI exing of radio
bl ocks from a nunberThoRLOVBHer 4fiagmprises, in addition to other fields per-se known and not

20  relevant to the understanding of the invention embodiment being described, a field 445
(typically of five bits) containing the TFI labeling the specific radio data block 400, and
one or more octets 450a,..., 450n starting with a Length Indicator (LI) field 455 (of six
bits) that defines the length of a corregponding LL.C-PDU in the RLC data portion 415, a
field Extension (E) 460 (of one bit), indicating whether there follows an additional octet

25 450a,...,, 450n in the RLC header 410, and a field More (M) 465 (of one bit as well)
indicating the presence of a further LLC-PDU in the Radio data block.

It is observed that the above-described structure of the RLC header reflects the

specifications for the current GPRS standard. In the current specifications for the
Enhanced GPRS (EGPRS), also known as Enhanced Data rates for Global Evolution
30 (EDGE), using the 8PSK modulation technique to increase the data rate over that typical
of plain GPRS, the structure of the radio data block is slightly different. For example, in
Figure 4B an exploded view of a generic radio data block according to the EGPRS
GMSK code schemes MCS1 to MCS4 is provided. In this case, the first field 425 of the
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enabl es the coding of eight different USF states which are used to nultiplex
t he upl i mko 2005A0176x. According to current standards, thePCVBE20046595817 has a
fixed, constant length of 15 eight bits. Differently, the RLC header 410
does not have a constant length, its I ength being variable depending on the
nunber of Logic Link Control-Packet Data Units (LLC-PDUs) transported by
the respective radio data bl ock, The RLC header 410 conprises, in addition
to other fields per-se known and not 20 relevant to the understandi ng of

t he i nvention enbodi nent being described, a field 445 (typically of five
bits) containing the TFl | abeling the specific radio data bl ock 400, and

one or nore octets 450x,..., 450n starting with a Length Indicator (LI)
field 455 (of six bits) that defines the length of a correspondi ng LLC PDU
in the RLC data _portion 415 a field Extension_( & Qone bit),

i ndi cati ng whet heafE 1S P&be%“ébﬁTQd‘m'f’?aﬁ‘ﬁéPmmé’fl“‘E%m ., 450n in

the RLC header 4450of tmRd.Cehediér sl tRIRLE d(wyormes;'slsmﬁhe@nqedmblocasomi 1)
i ndi cating the pre&esee 48vh,. 2450kl bkieT whit ikoniide) sdvin-bit MegtRadicanr @t a bl ock. It is

observed \ nat U B3pUR IR Sc, Shkud Uiy Ay B Rl gy Tl ects the
for the Enhaﬁcé‘ﬂ’%"‘?é@%‘j’ mgﬁ%(‘ﬁ?ﬁhggsk\%ﬁé“rﬁ%ﬁ Data rates for G obal
Evol uti on 30 ( EDGE) Accerdingnig an rabodipemicof s chepbentt inveon; de additiepalaideptifies ncr ease t he

data rate over tphsiete §faheCBEC-MDogip bomettiof HEped tyhiee mtwbrkl Ghperstasesfbr t he radi o dat a
bl ock is slight Imwﬁmyaﬁmw%s&mﬁ%@m éﬁuwe@mf&&r@m&mpl oded view of a

diod h MCSI
VESA T 5. pr ovi dedd 't M RO demetd el s i s e fRESZT G Es 151 10

2005/ 101752 P@:T/ﬂmwer/twé@s&"rm“&wef%%fa’ewemsw&"B‘ﬂt&mlyab%m of the TFI
(the remaini ng s ¢ nipderngpstantiadly Unehercthan tthe tmimeberfoff Bitschsed fbcodsf thet TBL. RLC header 410)
the RLC data porp;emae&mna& tle VBT if Dby & AkrBer b @RAHKm ARG sevid1C| Udes octet s

450a, .., 450n each Sore . d cator (LI)
field 455a and _a osr%e %mg[tgpl Jﬁ@%lm%ggﬁmap %Et%n&g &rﬁ@&&ﬂu‘g&%el d 465 of
Figure 4A. Sini IRF da"‘s""g‘f"fﬂét’iﬁ%%""ﬁfﬁ’ﬁf’db'éb?%d??dni‘sPP’"t“h%a‘aEﬂﬁ”ﬁ§t’@VSK code schenes

MCS5 t o MCS9 15 Aawltisast servige beiye diswibetedbodi ment of the present invention, the
addi tional identifi BrordefafindlodRtuRMA)fthetRle HBSoNMSdiO@iGlotanfaedy ON assi gned by

the network app%&h&d&%ﬁ mexteadsh%whsiamwmﬁgiga,ﬁén%smmtoh@epbéﬁﬁt Of a sane
mul ticast group .and I

can be
formed by a nun‘d’é?"“%‘f °f“f"§’° (ﬁg’ﬁwﬁaq%”cﬁf%ﬁ%?'g@ﬁéﬁﬂfﬁ%%g necessary f or
the TFl, but r odgpfiuged §f the B{E headers aprprpplishedchy sqttise thy [ field 455¢n ome gfighec | | y about five
bits, a nunbeor stHas45eNt, #38h,|ta/a fredatsiinetl Vatur fir ExemplTB 6Yin GFRShdtLE=T5sed t o code t he

TLLI. In in EGPRS. The extended RLC header inchides therefore an octet 450a,..., 450n with the
Length Indicator field set to the prescribed value, plus the MFI.

Concerning the way in which the MFI is assigned and communicated by the

network to the MSs, some possible MFI assignment procedures are hereinafter described
25  in detail, being however intended that these procedures are merely exemplary, and are not
to be intended as limitative for the present invention.

According to a first assignment procedure (Figure 8A), when the multicast
session (hereinafier, the MBMS session) for the service “A™ is going to start, the generic
SGSN, e.g. the SGSN SGSN1, sends an MBMS SESSION START request to the BSSs

30 under its responsibility, such as that including the BSC BSC1, based on the cell/routing
area information that the SGSN retrieves from the respective table 140-1, This event
triggers a sequence of procedures at the radio level, that will be described in the
following,
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preferred enbodi nents, the MFl is formed by a nunber of bits fromfive to
seven. Aogenfisngi1is® an enbodi nent of the present inventipemEphévanddsi7i s
included in the RLC data portion 415 of a generic radio data bl ock 400
transporting data related to the 15 nulticast service being distributed. In
order to include the MFI, the RLC header of a radio data block is properly
extended to obtain an extended RLC header. According to an enbodi nent of the
present invention, the extension of the RLC header necessary for signaling
to the Ms that an MFI  is included in the RLC header is acconplished by

setting the LI field 455 in one of the 20 octets 450a,..., 450n, to a
predeterm ned value, for exanple LI =55 in GPRS and LI =75 in EGPRS. The
ext ended RLC header includes therefore an octet 450a,.., 450n with the

Length Indicator field set to the prescribed value, plus the MFI. Concerning
the way in which theAfitiElrecéptonatthd MHEFESHA Séifiruresiclotced] MSynvelted  net work to
the MSs, sone pos mitiMessMsionAPACKETIROIVG it € dtliverSbyaleBstiBmeMBaf t er descri bed

exenpl ary. and ag e el ““Q?fﬁli;g’%@é%m?m%?&?%@%%mar "Rl ceent”

i nventi on. Accomgf?&getibsé%%??tm Q?ﬁ‘ﬁe %’f&b?%agéﬁ%‘?hg%ﬁﬁaﬁepgy SA), when the
mul ticast se$si®p Hodesr edledaPAGKET PHp aBRATKER JBANSRER: fiprthet ICXEBrvice "A" is
going to start, IRANSKER MRde] the MSEDhbhanghg gata tiaffie wiHEBN PSOSNI IDLESsAcis an VBVS

SESSI ON START T eGleshheh fle dafd Barft Sfangt QRS hited dlpschiRE RAISER], bl iy, such as that
i ncluding the BSC BSQ%CSQ%@ on the celltrouting area information that the

SGSN retrieves fromIhe FEepective table 140-1. This event triggers a

sequence of procedurtsderat anNiein SHNDPY| sietg & READ gipte giyd|ppekes dlequodecis j hed i n t he
foll ow ng. 2310W3oRe0d/ ho PACKET PATINERROSUiE B OGfple defiffetedpn théi€onmeaept i on of t he

SXI\C/IEE'SI'EEEGI ONGSTABIH& CEAes tocchPtor, #@ikbib/Rn 8 Ykel €hnloR chrialcHMRVE sessi on, da_
re j mentl oned I n
the foregoing, \,\ﬁée&ﬁi' %’N%%‘ SeAE&G%uegtm%ﬂﬁé&Jag MR R 1cATON

|
n F‘nnéj ,e M5 session’is going to start a generic M can be
in STAND-BY or i ficwgexipspdins iaprratop Frlateie A yardf B @aueted MPMSHEY S char act eri zed by 5
two nodes, cal | eeorPreEpter the[NHFsepdytp PABKET CHANNKGSFRRR, forrexdmiple oPIEKET TRANSFER
node, the NS isS Rx@havagssOYarntad (RACH) @rhdtiGely, i HoeCH Ravaldieile Msinlal. E node i s

_entered when theseﬁb%tﬁeﬁ§c%fﬁAEEEﬁ¥&M2%eEt€JtEUPQ&&%&onﬁi&e@srcrémaEeSCfi bed tine
interval, the M rég)es into the STAND- BY. state Aﬁ] r. as, an M5 i n STAND- BY

te. f
state or READY state”ahd pgﬁl&gf”'isedlase ThEGEE™ P> cORCErnEW Fhe PACKET
PAG NG request | MMEBHTEA Ngj e they decest Cram Chignes! (G, if PCCCH is

available, a PACKET UPLINK ASSIGNMENT on Packet Access Grant CHannel -

20 PAGCH). The MS is thus assigned a temporary PDCH; on the assigned temporary
PDCH, the MS sends the PACKET PAGING response, including its respective TLLL The

BSS delivers the message including the TLLI to the competent SGSN.
Slightly differently, an MS in RE4DY state and PACKET TRANSFER mode may
already have an active downlink TBF or an active uplink TBF, or both. In this case, the
25 MS can receive the PACKET PAGING request on, for example, the Packet Associated
Control CHannel (PACCH), i.e. the dedicated control channel associated with the
downlink PDCH assigned to the MS. The BSC also sends the MBMS NOTIFICATION
message: if an uplink TBF is aclive, the MS sends the PACKET PAGING response,
including the respective TLLL, which is delivered by the BSC to the SGSN. If an uplink
30 TBF is not active, the MS can request a concurrent TBF within a first occurrence of a
PACKET DOWNLINK ACK/NACK message related to the active service. The BSC sends
a PACKET UPLINK ASSIGNMENT message or a PACKET TIMESLOT RECONFIGURE
message to the MS on the PACCH, to assign a {emporary PDCH. On the assigned
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Control CHannel (CCCH) (or, if available, on the Packet Common Control
(7Hannel woR6SGbY752 and t he PACKET PAG NG request i s fol powved2doyosos1VBNVG

NOTI FI CATION nessage, including information related to the start of the
requested MBMS service "A"; upon reception, the M5 sends to the BSC a
CHANNEL request, for exanple on the 15 Random Access CHannel (RACH)
(alternatively, if the PCCCH is available, the MS may send to the BSC a
PACKET CHANNEL request on the Packet Random Access CHannel - PRACH), with
pagi ng response as an establishnent cause. The BSC sends an | MMEDI ATE

ASSI GNVENT on the Access Grant CHannel (AGCH) (or, if PCCCH is available, a
PACKET UPLI NK ASSI GNMENT on Packet Access Grant CHannel 20 PAGCH). The Ms
is thus assigned a tenporary PDCH, on the assigned tenporary PDCH, the M
sends the PACKET PAG NG response, including its respective TLLI. The BSS
delivers the mEE®aEE FPPREEydR A tepfls ﬂ’FL’f:‘ICK’IfTog’TGW?éG Corepret afvfinesdisN, Sl i ghtly
differently, anespBive TLIRE/ACH isgtliadred bRt BICAOKEIGSNRARSHRRIBfodeadyay al ready have
an active downlatikin HBRmRY calddr jCdsthbied 4 bidiviling 13P4cKIT PROIVG respiset Ni s case, the

25 M5 can recei, 'Eﬁ PA ggl,g t he Packet
Associ at ed Contl}r{%’llL e’ggeg?gf%ﬁér%%ﬁﬁgendﬁgdf%gf&%%&%ont roI channel
associ at ed wPt HEFHE "HuteS regve S4¥]G Teésa?ﬁ%t MBS The BSC al so sends

t he MRVS NOTI FI CATHWM%@QWNT"PSSWWMS@W‘WBW ongliffgrent ¢hgnenelst he MS sends t he
PACKET PAG NG rdgfitg Sethe statel € the/BiBsNG pirtitalar/ tRIBASUSIE@NMANT Imessaghicah 1S del i vered

by the BSC to td@@entsgﬁuam IJ orthk éﬂé‘h'(&lﬁn t’ﬁQPC-EBE 1*‘ &mﬂﬁé) Gl Ihé/ﬁSs gnhe M5 can

request a concupr Ifl o CKET DOWALI NK
ACKI MACK nessag G Y%ed” f“&%‘?’ﬂpmg ‘#“\‘/g’}cé‘g‘r {pk ocerg %S"Cf ggﬁr? a PACKET

UPLI NK ASS @PJN%DH%%%@@%?KESW@%WSW|W%S%% to the
M5 on t he PACCHg s sentpforgmeplgion the RA®FpPOr ary PDCH. On the assigned 24 WO
2005/ 101752 PCT/ EP%Q%D&Q&%M@@WWMPM BEC pérfs YRsngds t he PACKET

PAG NG responsey g}oyac]ll %‘ﬁ%ﬁi‘r ee%iq& g&ﬁs'&mﬁ InV\A;Hc\S:l tﬁeﬁ}ﬂg%d' vered by the

BSC to the SGS active in Jornmer case or just
establ i shed for® °§§W“B‘%%CH§)T‘H@‘WWETWH\%W§§%WW A t¥fe | atter case,
is kept alivé byl eBBMSHASSIGHNGENG| message Fatharopre] BT staRhGing ast alsb| ocks if 5
necessary, untiicubdian Mo wmseissiesvEnT MehloAaSh Ghivihil arwssageviyy t he BSC. The

MBMS ASS| GNVENTgR65 ggu&mla,b@m%&% mn,\fmm&aﬁgd%@mw&ci d%ﬂy[ﬂ; channel s,
dependi ng on the {_Bthe ? g SSI GNNENT
message can be” §"étl‘ﬂa°” % e%?ﬁ'ﬁ"p?me is s5'ht° ’ “81;“”5 °rf°FFé“ﬁ5

avail able) for alqwingttheBSEP dsliventhe KEpRiPMEYPagmelerdo B9 MSy, sREEBYoS at o and in
PACKET | DLE 20D thgocedunk) expigindd G the Sitdwvinly/Brigeeed by the MBMS ASSIGNMENT message

itself,

The MBMS ASSIGNMENT message may in principle be sent once; howesver,
according to an embodiment of the present invention, the MBMS ASSIGNMENT messsage
is preferably sent more than once, particularly twice or more, more preferably five tirmes,

25  in order to overcome possible radio impairments leading to message loss on the MSs side
(corresponding to a BLock Error Rate - BLER - equal to 80%).

To get the MFI, on reception of the MBMS ASSIGNMENT message, each MS
involved in the specified MBMS session that entered in STAND-BY state or in READY
state and in PACKET IDLE mode before the reception of the message, performs a ©ne-

30 phase access procedure on the CCCH (or on the PCCCH, if available), in order to- get
radio resources for a further uplink temporary TBF, eg. via an IMMEDLATE
ASSIGNMENT (PACKET UPLINK ASSIGNMENT if PCCCH is available). On the
assigned temporary uplink TBF (which is characterized by a respective TFI, hereinafter
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10 READY state and in PA CKET TRANSFER node the MBMS ASSI GNMENT nessage can
be sent, Wwonoew@ihe, on the PACCH By neans of the NMBMpcaGPhéalyEgsi7 nessage,
the BSC perfornms a resotuce allocation for allowing the Mss to exploit the
MOMVS service. In particular, the TH and the downlink PDCH(s) related to the
data transm ssion for the requested service "Al'* are 15 included in the MBVMS
ASSI GNVENT nessage. Furthernore, a TBF starting tine is also included in

t he MBVMS ASSI GNVENT nessage, i.e. a paranmeter allowing the Mss determ ning
the tine delay between the resource allocation and the resource
availability. In particular, the TBF starting time is set to a suitable

val ue, sufficient for reasonably allowing the BSC to deliver the respective
MFi paranmeter to the MSs, according to a 20 procedure explained in the
followi ng, triggered by the MBMS ASSI GNMENT nessage itself. The MBMS

ASS| GNVENT  nes s afperedety asi UPLKLTDI thd MS fousls domay Rehéete;blopks, vty e extendeecor di ng t o an
enbodi nent of t h&LEheadERiuding WL ortontehtiae redvBidD and SledtiEilimMIpdR asiage 1 S

]pref e{ abl 'y sggt meﬁn&eh@cgamwﬁ@mmm %@W’Mhetﬂﬂg%&d@éxtﬁﬁ&% anrle p(rjefer?bl y
|ve |nes in or 0 _over Qs JITMTeNr s eadalng to
f"‘ﬁ"mpﬁ% %g?etjsgsmt%eda ﬁgd ({f% kl?ﬁe%ﬁ n gne ot ! op f}l

nmessage | 0SS on on rror Rate - BLER -
equal to 80%) .5 TEGeHon- Imfls"l'!/PTﬂ‘e W@chﬁ'fﬂf%%ﬁﬁsﬂﬁwla@vwm message,
each M5 i nvol vedI+T6 it BGPRS TeextErd@RL/hhds: vElbBedfonrincluliecllengaitidest@@ H N STAND- BY
state or in READYStRice and in PACKET | DLE node before the reception of the
Tessage. perfore 8 Rl 0BNASE ALEERRMDIREAINTE (LG S0, (OF on fhe

PCCCH, if available 10 T €50Ur ces or a further uplink
temporary TBF, eTfd SWama% ‘?"fWEB.’ATE‘“ 2y MRMEMISIEBAATETSBIOL K ASSI GNIVENT

if PCCCH is awvai Ireedptoe)of sicn atriegsage a@ds on el altedppwilahle yopling ITBR KwikcBRs (whi ch i s
e R T T e
&gkﬁ %gta%r :ggesc (i g thd FmEH Y ata
ea T

bl ocks, with an extend Ing Its contention

resol uti on and i F& P& o) pur poses, and furthermore including the TM3

of the service "A"; HAfneonR B B¥aeteives Bout el tho MS the firstyerrect REE datadlorlshed by setting
pr edef i ned vaiye&clhﬂlgtmmmﬂmbldstm‘mh@;slaie@meéwsc(sdn& aOmMe K the 5 cetera

450a. . . 450N OfypliiR 4Bkfos 2 hihuabd B wis SRlln@ R vl Y UENA B Goa 4| = 56 TN CPRS
and LI = 76 in EGPR TE ten Fﬁ’\?‘é a ef ore include Length

er her"
| ndi cat or(s) + ﬁffﬁ‘t’“’id“f‘ %&elBﬁwtﬁH‘@ "é & PG MBVB, which is

in READY st at e amgormE'pontenhon resoluhon procedure), further including in the message the
TMGI received from the MS. With this message, the BSC communicates the assigned

20  MFI to the MS. According to an embodiment of the present invention, together with the

MF], additional parameters used for synchronizing the radio transmission are sent with
this message, for example a Timing Advance Index (TAI) and a Timing Advance
Timeslot Number (TA_TN), used for allowing the MS to perform a Timing Advance
(TA) procedure, Such additional parameters are individually assigned by the BSC to that
25  specific MS, and for this reason will be referred to as MFI_TAI and MFI_TA_TN.
Without entering into excessive details, known per-se, the TA procedure is a
procedure by means of which the BSC gets information about the distance of a generic
MS from the BTS, and thus of the propagation delay of the radio signal from the BTS to
the MS, and communicates to the MS information adapted to let the MS synchronize with
30 the transmission. The TAI is an index assigned by the BSC to the MS, while the TA_ TN
is a parameter specifying which timeslot carries the synchronization information; when
the MS recognizes its own TAI in a received data block, it looks at the timeslot specified
by the TA_TN parameter and gets the TA synchronization parameter.
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TRANSFER node before the reception of the MEMS ASSI GNMENT nessage, on 10

recepti orwgfzo(gmnsg nessage sends, on the already avail porgpgolosys17TBF
(which is characterized by an UPLINK TFl), and, RLC data bl ocks, possibly

dummy, with the sane extended RLC header as described above (including the
M5's TLLI and the TM3 related to the service "A"). As soon as the BSC
receives fromone of the Ms the first correct RLC data bl ock 15 incl uding
the UPLINK TFI phis the TLLU plus the TM3d, the BSC sends a PACKET UPLI NK
ACKI NA CK nessage to that M5, addressing it via the UPLINK TFl and a
content-resolution TLLI (i.e., a TLLI selected by the BSC fromall those
received, according to a contention resolution procedure), Thither
including in the nmessage the TMJd received fromthe M5. Wth this nessage,
t he BSC communi cates the assigned 20 MFI to the MS. According to an

enbodi ment of the priedeids heyeeersenit dy thetBSGae he MSwiig e PUEKETNPLINKaddi t i onal

par anet ers used ACKINAER R4z Dé. Tk TGGI, hEMPT,aE MBT_TAIAEHE MM TANTNfedorsent with  this

message, for gnglu;hmglesége %mh{b@l@x (TAI') and a Tim ng Advance

Ti mesl ot Nurrber h a Timng
Advance (TA) pr ocem'\‘!’) the g‘%?ﬁ X 'd?dt B'nal atéeajr%g@ Qpﬁ % i dual 'y

assi gned by t e BsEeetinsludipgihe tipipt B MFI_TAL NS TAZIRY, thedfS sty agoyptdeyson wi |l | be
referred to as Mrécedis)] at gtia @nd\if whidh thel finporaf\iH IO TF i@ Feledtd. My chunti@neXx CesSi ve
details, known pgiedR.s cL:Q&‘edeAacﬁmaﬁéiHJ 85CIafoutBihe c%egqéﬁddéneofhym ans of which

t he BSC gets |nf d}‘ Db dINEt a{nce ondln fromthe BTS,
and thus of the w fu'on el'a sglygk rom‘ﬁ‘ue BTS to the
M8, and communi c%ft“@i“‘t“ﬁ‘“f‘%%sqmai“'ﬁ?"ﬂ‘?dﬁﬁf‘?‘bﬁ“&dﬁﬁ’f"é‘ opghly seegkingfhe NS synchroni ze
with 30 the twanenitdss prcedifd @ayTibvolve,Sfromnthd M8l aide, amdingytoetbe BSC, tdhe BSC t o t he M5,
while the TA TN pris&ibet daaseaeﬁnﬁf e§pﬁcdmfesymg>]o¥l@iuﬁlmﬂgitm&heq;amﬁeﬁfsri es the

synchronl zation j r e TAl in a
recei ved data bl 8%&% %F gV\%t E’f tr% t I NES ﬂpgec‘lq?Th’g v YjVr;lr’ytehe TA TN

parameter and gel&PEREP y‘f*ﬁ%?ﬁ‘éﬁ?“ﬁ?ﬁa&%t’ |"8I‘F°°B‘éﬂ’ pokiPe o oRips ™05/ 101752
PCT/ EP2004/ 05051ﬁ'°mt11‘ﬂ§cf| elds that are sent by the BSCto the M5 via the
PACKET UPLI NK5ACK/ NARKredtae 8ctafl (e, parhmeers séntifom EWISLS, to thé1BSOVialy be ilichdd I TAI, and t he

MFi TA TN are f Ofendif 80RIcPmi R &&g%gck'h&detr he HBAHI Mhitshed@slgi ng bits. Once
the M5 has receiyed fromthe BSC CK gn A Cli< 5 nessage
LI eis.Il - Y‘l éle It,I
including the tri'ple & arts a count down
procedure, at the HNUSRRS: W B BRERS) Srivdias Je UP } zfnﬁp\emqrgfm *i"°§‘ L #l eased. The
count down  pr OC eghothep odtesto eiothertedefinet! ealua (fic Bramplee iGE9 fonGPRB34 LabTULRr t he correct
reception of JdyhepdpriHbGhcluding the MFI_TAI and the MFI_TA_TN). If the BSC does not receive
at least one of these RLC data blocks including the assigned {MFI, MFL TAI,
MFI_TA_TN} from the MS within a prescribed time interval, the BSC sends again the
PACKET UPLINK ACK/NACK message to the MS, with the same fields included in the
first transmission, ie. the BSC re-sends the triplet of parameters {MFI, MFI_TAI,
25 MFL_TA_TN}.
Once the uplink TBF has been released, both the MS and the BSC store the triplet
{MFI, MFI_TAI, MFI_TA_TN} to be used by that MS and by the BSC during the
MBMS session. In particular, the BSC stores, for each MS, the triplet {MFIL, MFL_TAl,
MFI_TA_TN} in a table (identified as 145-1 for the BSC BSC1, and 145-2 for the BSC
30 BSC2 in Figure 1), in association with the TLLI of that MS.
The procedure described above is repeated for all the MSs involved in a specified
service, e.g. the service “A”, With such procedure, the BSC becomes aware of the number

of MSs involved in the reception of the service “A”, and may address information to such
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{MElI, MFT_TAlI, W-TA-TN) by the M5 and, correspondingly, to nake the M5
awar e ofw(jms/&@qszthat t he BSC has acknova edged such cECT/ERI004/650813t | ON.
Roughl y speaki ng, the 10 countdown procedure may involve, fromthe M side,
sending to the BSC, for a prescribed nunber of tines, e.g. 10 tines, data
bl ocks including the sane paraneters received fromthe BSC, i.e. the
triplet {MFI, MFI _TAI, MFI _TA TN}, which are interpreted by the BSC as a
confirmation of the receptlon and | ooking for a counter-reply fromthe
BSC. 15 In greater detail, the paraneters sent fromthe M5 to the BSC nay be
included in extension fields of the RLC data bl ock header, the extension
bei ng acconplished setting the field LI in one of the octets 450a,..., 450n
to a first predefined value (for exanple, LI =55 for GPRS; LI - 75 for
EGPRS) for including the Mh, and setting the field LI in another octet to
anot her predef i ¢, ewniditing thé MBlideatifiemifet example, efficiers Gk/pagy priRS mankt s¢t| = 79 for 20
BGPRS) for inclugmegsd he MFI TAI and the MFI _TA TN). If the BSC does not

R/ggeiTXie afwl %istT 0% ng&eE%;ﬁ %@%%&L %ﬁ%ﬁae kopﬁLMﬂﬁtqrég\s/; gnteﬁe{ g/glc
sends again the ¥ C&'Iff““@ %@% ﬁfeq’“td’ﬁ’?rﬁ%/g Wth the sane
fields included tFnvajuppeare W?“P‘%et Intprefepied pinkodimegiy, ﬂ"i P’@ed‘“P HecriBg@oremasends t he
triplet of pararsetepasd dnlilftie, lastotlonelvakid MFI 24ue MNebailabiborlthl) BSCRAE Eheti,ie upl i nk TBF has
been rel eased, hgl RukBevMnaRd s 836 S Qhtinl 8: L'd Bho! niclbfM NFT_TA, VP
TATH e ool it I ol 0 e o ik oo o

NMFI TA TN} in a 28 % these iShithpyevea fifigrently Hoga the ‘f“‘(ﬁﬁage’t ﬁ’é“’B‘l‘%‘@”BSEFSs and 145.2 for
the BSC 30 BSCHvithinthisk gessages b fields NFIGHS g tha MFIOTH TN trbmotiteinaéfl LI of that MS. The
procedure described rﬁbeaéeveh&ammsasmbsfvmchaéhdd;eéaabvaﬁdso\a&w&d ina

D e e ety sl 1S G e G vy Ml HE oPRSECE . LD BSC

beconmes aware of e ' nu e regﬁptl on of the service

"A', and may addieSTMS HEigE mh 75 AT £B° € bl he M RRrewh asset
PCT/ EP2004/ 0505 Iufw MR&S8Hr exersnir chrisenifiong the el of s cpurdtedy ithe Befrand tFwiichdhk anpl e,
ef ficient ackd naal fix ceeasigRE HBirinh GheSMBMD YessiohCa Biplei. (MF, ¥M®_mahserved that, in

g;gct : ge, . hteh\e/%ﬁ AYH A@M@%&&éﬁ&&ﬁgé&lﬁ%sﬁg ol Hew 5 8re desulm .t teg | 1; o
t hi ;Ty 5 two vafgm&eé%gﬁﬁ/?? Ithélﬁs%mg‘f ﬁ&g ge "fééd’yéhﬁt%g n?ﬁ’?sg gt he procedure
descri bed above Wc MS, in order to assign thereto the available triplet {MFI, MFIL TAI
MFI_TA_TN}.
20 Similarly to the previous MSs, once each MS exceeding the last but one valid MFI
value available on the BSC side has received the PACKET UPLINK ACK/NACK message
including the parameter MFI_fuke, it start the countdown procedure at the end of which
the uplink TBF is released. The countdown procedure iz accomplished as described in the
foregoing: the MS includes the MFI_fake in all the following RLC data blocks sent to the
25  BSC by way of reception confirmation, in order to notify the BSS of the correct reception
of this field The extension of the RLC data block header can be for example
accomplished setting, in one of the RLC header octets, a predefined value, such as for
example LI = 57 for GPRS and LI = 77 for EGPRS. If the BSC does not receive at least
one RLC data block including the assigned default MFL fake from the MS within &
30  prescribed time limit, the BSC sends again the PACKET UPLINK ACK/NACK message to
the MS, with the same fields included in the case of the first transmission,
Once the uplink TBF has been released, both the MS and the BSC store the
MFI_fake. The BSC stores the MFI-fake in the respective table 145-1 or 145-2, in

28



be repeated until the last but one valid MFlI value is avail able on the BSC
si de, ThemO 2edsa01752st avail abl e MFI val ue i s assigned tBCHEP200WOS0SEaI Ni ng
Mss as a default, fake MFI (hereinafter MET fake), in the PACKET UPLI NK
ACK/ NACK nessage sent by the BSC to each of these MSs; however, differently
fromthe nessages sent to the previous Mss, 10 within these nessages the
fields MFI TAl and the MFI TA TN are not included. It is observed that the
list of We which are addressed by the BSC does not necessarily renmain the
sane for the whole MBMS session, and it can be nodified during the MBMS
session, with exits of sone or all of the MSs previously present and entries
of new Mss, for exanple chosen fromthe pool of MSs counted by the BSS and
to which the 15 I\/ET fake was assigned. If, during the MBMS session, a
triplet (W, W - MEI TA TNt |s freed and becones avail able on the BSC
side for a new I\7§°°'a’f“ﬁ‘ew‘8ét1”51cﬁlf’f %%arret er W -fake and the respective TLLI
may be used by the B3@eretc Ma|tite Sreal” MFI oyl MFY fakepdaes not ppcsedderrlestieg assi gn t heret o
t he avail abl e t rikepplink KHEFbefore ec|MBMY sessiodVIHF staling] fidhe. (12 (befoienieMBMSY t O t he

previ ous Mss, on&&maasebo,dv@vaﬁasﬁ)emlmwwﬂ& ahy@9ito Bblbssi@BEPDERLS) 6 FI  val ue

avai l abl e on S de Fq?n Ep%gg q]%.[%p%ntnﬁlCKET PLI NKACK/ NACK nessage

i ncl udi ng the par arreter star fie"“count down procedure at the
and of which the uppGoFiine TR emiodiment of b presentifyentiop e PResiie IrEBEdUr e i s
acconpl i shed as degeribetis bliaved.n t he foregoing: the M5 includes the MR-fake in

al | f_the foll owi ng Riefe dabge, MoQplick 19EMbuldn® bk RRasdDboinbe thyM9QM noif recep]Ei OR'
confirmation, i f%ﬁ”‘ ;gg r tion of this
field. The ext eﬁg&?f)eﬁﬁ%fekpgﬁéa%fw at a EI ocg&%ea S fg)E:naﬂ%qagc'Em?oéra&exanpl e
acconpl i shed *&et'®f NG°§ Weoﬁ?éhabsf‘cht“ﬁed‘ﬂ_%‘éea”dé?“ﬁ’&f’@?‘s WM5EEYef i ned val ue,

such as for exa‘Y’iﬁilTé_'Dﬂ} In SBY cesep f thespIRSoespiet ip gending Frjeaft gpe REGERSIoK f t he BSC does
not receive at |ikhdigthoRPeckleTLUabdEhIMMBE b6 thie BSC, ttd MS@ssinkes bypdemitgied def aul t

MR- f ake fromthqm@kw(inmerathahé@lme%g@ﬁam&dedtﬂommlmmﬂm&ma.ﬁc sends again
t he PACKET UPLI ckl%(/ﬂ?%ﬂ( ESSALEM “‘eaqg“”f‘?{eswm&f’m&ffﬁaﬁnﬁafI el ds incl uded

in the case of t ransm ssi o S been

rel eased, botth tZh& foBultyite YiidekpigthedLHof thit S, "’%‘l‘ﬂeﬂsaktée fact it hBBYS st ores t he
MFI - fake in the spesiseot novie sehdiglac’4 CHEF-UPLIYK ACK/BACK messpge toigt MDn@ @05/ 101752
PCTI EP2004/ 05051che it R SREH, A phr@ELs WitheFact the@ind AdkeDUPAMOICRICK hibssage gENEri c NS

(with "real” MR il hf BEralOfET 0% S4E 6aSTM LGN ARLNT  Lhe upl i nk

TBF before the sSessi on fore the

resour ces becon® ”&\}'ﬁﬁsgbsl gy ﬁ&‘f”“’fﬁ%’v@\ﬁgf’é"ﬁ&m YWES to the assigned PDCH(s)

for the 20 Differently, if the MS has received from the BSC a PACKET UPLINK
ACK/NACK message including the triplet {MFI, MFI_TAI, MFI_TA_TN} or the default
MFI_fake before the TBF starting time, but the countdown procedure didn’t complete
properly, the MS anyway stores the MFI_fake, regardless of the fact that it succeeded or
not in sending to the BSC at least one following RLC data block including the received
25  triplet {MFI, MFI_TAI, MFI_TA_TN} or the default MFI_fake, respectively. On the
other hand, the BSC associates (in the respective table 145-1 or 145-2) the default
MFI_fake to the TLLI of that MS.

Exemplarily, Figure 1 shows the table 145-1 held by the BSC BSC1, including
the radio parameters of the downlink radio connections for the MSs MS1 and MS2, in
30 particular, the TFI identifying the radio data blocks through which the (E)GPRS multicast
service is multicast in downlink through the cell CELLI1, and, for each MS, the TLLI, in
addition to further parameters, particularly the MFI for that MS, preferably the triplet

{MFI, MFT_TAI, MFI TA_TN}, or the MFI_fake.
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5 nmulticast service at the tinme specified by the TEE starting tine.

Accordi ng,otﬂ()g{bl%ibodi ment of the present invention, t%%ﬁ@%@égﬁal dn't be

herei nafter  described is followed. For exanple, the upli
rel eased because the M5 did not received the expected PACKET UPLI NK ACKMACK
messages fromthe BSC before the 10 TBF starting time, so that such M did
not receive a respective triplet {M-l, Ml TAI, MFI TA TN). In such case, if
the M5 succeeded in sending at |east one RLC data block including the
respective TLLI and the TMAd to the BSC, the Ms assunes, by default, the

MFI fako. On the other hand, if the BSC has received fromthat M5 at | east
one RLC data block including the TLLI and the TMd, the BSC associates (in
the table 145-1, or 145 15 2), by default, the MFI fake to the TLLI of that
M5, regardless of the fact that the BSS succeeded or not in sending a
PACKET UPLI NK ACK/Hthilsakees sdapletetes, it Hasth bdibseavaikhat if an M& Bagoved ih the UCCeeded,

Bl et MR M R T R e other
riple , . n e ot her

cases the BSC féﬂGno N RerEe o %P%ngﬁgf%ﬁgf \?beudsﬁmﬁg é%?ru {Ttast service. 20

Differently, iFYyeeviige ke assignet BPCH) fof bomytticprbensicrat e fmeppfed b | NK  ACKINACK

message i nclsudihaTBR shaing titde.in@tch abdRfuch ah/MS ddef\not halvi triple (MM TAL he def aul t

MR-f | ake bef or grit 1ve TN} For Headetubit WOFI trikEBMordawet, tHe BEC GQBINWEIOYNiPHMOCedur e di dn't

conpl ete  propgriys; IhL‘Smé\@sth‘é@%w%Psg&%nMg%mww%é%ﬁkmfuﬁogs@rd' ess of the
Ing to e at

fact that it succeeded or not in sen east one follow ng
RLC data bl ock®™"if¢l uding the received 25 triplet {MFI, W-TAI, MFI _TA TN} or
the default Ml f alkehe Y& gpsigrmpny gtogedurOdesqribad abeye.[tha MRlafaed, the piber BSC associ at es
(i n the respecpdanetert MO /Cupdidiby-atk cotimudiddted By thé BEC 1d @k 834 én regvlst of hake t o t he TLLI
of that MS. EXGRiPbsdd ik andrirGbi¥ify wk sBMRWEsEMENT AkRe Adtanes@ghed Dy the BSC
BSCI, i ncl udi ng th efﬂ&i?: aramet er.s erghet them V"Qzlne'dgct(mr% L9, connections for
the MSs W81 ancfi“ﬁl%‘f, in parf%ecuflaa_r, % e TFTden |f',y_|,ng the radio data
bl ocks t hr oughseise & s deloprepRdsonn BSCols sbstaaally, frawarpn tor g il a5t n downl i nk
t hr ough t he cePACKEEPAGING mspdnse frapr theeMifis,whiviSs ditekie! tolthelcbmpeterm SGSNAdi t i on to furt her
paramet ers, 1spart i CAH Adralve NI adiiMmert Gloceliidin Willoh th01QBd @ik Yadhe triplet { M,

MFLITA, NM TAg “fake 29 101752 PCTI EP2004/ 050517
Prafbhplbuh % SV e e efidfhgn)

For the sake o et eness, | ved that if an M5 invol ved

in the multicast s&redReEeliRae soyine s gppedo i BAABET AT MHupt Pk TBF after the
recepti on of t MésivEiered xI®l IOIVENTe BREGE Ag)far 45 poMS inlFEINBRY sadr ibef ore t he TBF
starting tinme, READY sh> af§A CKET IDLE mode is concerned, on reception of the PACKET

20  PAGING tequest, for example on the CCCH (or on the PCCCH if available), and of the
MBMS NOTIFICATION message, that MS sends a CHANNEL Request on the RACH (or
a PACKET CHANNEL request on the PRACH, if the PCCCH is available). The BSC
sends an IMMEDIATE ASSIGNMENT on the AGCH (or a PACKET UPLINK
ASSIGNMENT on the PAGCH, if the PCCCH is available). On the assigned temporary
25 PDCH, the MS sends to the BSC a MBMS SERVICE request, including in the message the
respective TLLI and the TMGI identifying the multicast gronp. The temporary uplink
TBF established for delivering the MBMS SERVICE request is kept alive by the MS,
sending dummy RLC data blocks if necessary, until the MS receives from the BSC a
PACKET UPLINK ACK/NACK message including the MFI, preferably the triplet {MFI,

30 MFL TAL MFI TA_TN}, or the MFI_fake, assigned by the BSC to that specific MS.
As far as an M'S in READY state and PACKET TRANSFER mode is concerned,
such an MS may already have an active downlink TBF or an active uplink TBF or both.
The MS may receive the PACKET PAGING request on the downlink PACCH (the
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anyway switch to the assigned PDCH(s) for the nulticast service at the tine

specifie TBF starting tine. In such case, suc not have
Ry Tk asiliy

atriple TAI;, M-I TA TN}, nor the default Mor eover ,
the BSCis not aware of this M5 involved in the nmulticast service. However,
such an M5 may anyway enjoy the nulticast service. In the M assignnent
procedure described above, the MFI (and the other 10 paraneters for TA
update) are conmmuni cated by the BSC to the Mss on request of the latter
ones, which, after receiving the MBM5S ASSI GNMENT nessage fromthe BSC, have
to send to the BSC a request nessage before the data traffic related to the
mul ticast service starts to be delivered. Also, the BSC is substantially
transparent to the initial PACKET PAQ NG response fromthe MsSs, which is
directed to the conpetent SGSN. 15 An alternative MET assignment procedure,
i n which the respetlificpatket coritr@ chaAe abkociattdswitt ithe @ovinkink RDEHPtobIthe MSPYhet he BSC, nay be

tP 2& fE gl Ing &% ( @Sg%fsmm% M%ﬁpﬁem?w&ésﬁeéﬁ ':rﬁﬁis Llﬁadgmtm,gt L 0 Eg «'éz t 5 t 22
re s tri, re e s).
far as an Ms in %ﬁ%ﬁ’-‘%@‘es@ g’tg M‘(??ng ﬁeq“eﬁl'—ﬁ%%%n%’fdsat }e& %n‘rilgle g@ﬁ’f&l DLE node is
concerned, on r &8&gp mhepredte opsph de PACKETMSR cPRegeNEBF Bifinedist cofugtceex anpl e on t he
CCCH (or on the dPCCOEXETIDOFWENK 4CR/NWUCK apsehgotlatedte the AMBISerMNEEthdBSCAT|I ON nessage,
that M5 sends a sAaAWEkeRRanRSksiavENTS: RAGKEL AlEsRTRACHEIGUREMNNEL request on
the PRACH, if t P i vai.l abl e).. | ATE
Ao GNVENT on {1 %%31;‘{’(%‘?(% B BE e ﬁi@%ﬁﬁ%&?ﬁ% s 'he PAGCH, if the
PCCCH i s avai | affeast ingying jsTLLlanq the yEMGY, 18 fp BPG T uplink BRoplready 11V fIs sends to t he
BSC a MBMS SERVIti@Hormer gases fust established iidir dljveing te BMISEY Zefoequdsidn thelaiiepect i ve TLLI
and the TMA 1b degdk,if Rt Aifye byliR M¥ kkdding AGEmyRLO Wi blobREr sk@RPQ trliltye M| | Nk TBF
establ i shed Tor dalhy8iix8 ubli MR RERULE LRGN Sl Akl 1l 1 ve by the VB,
sendi ng dummy RL Idat a_Dbl ﬁﬁi@ R nece%stﬁrl%/, upti|l . fhe Ms réceives fromthe
BSC a PACKET UPIR-AB ke 51897 BY 1iY SG&?‘R"@W"PP@M@FI , preferably the
triplet (MFI, 30 NMETsToupas HyBFC maivesne MEHS ERECK Euest Aprean Mk te Bed by t he BSC
to that specifi Gediba PAGKHTAIPLAR ABRVNMIBKI t6) thiREME)Yddsdssrigeit & the RédedfitleT TRANSFER node
hoti Ve upl i nis® TR et MR il Al 1E P SR} bV UGB B G r equest on
t he dovvnIOi nk PA {'fsﬁ"éﬁ ”%%Mqﬂ}éﬁﬁdﬁ%%gﬁ * downl ian
packet control cPEHHME: breedeye ridiies) Hridt AMOChMFH YRR MFEFSINE®Y Phat MS) . The
BSC al so sends titvinddiBfeSexhitplel fsinAaBti@h| biveisdiagie. PACKERWPLINK HAKNABF | s al r eady
active, message.
20 Once the MS has received the PACKET UPLINK ACK/NACK message including
the triplet {MFI, MFI_TAI, MFI_T.A_TN}, it starts the countdown procedure in order to
release the uplink TBF. This is carried out as described in detail with reference to Figure
8A.
The above procedure is repeated for all the MSs involved in a specified multicast
25  service, and at most until the last buxt one valid MFI value is available on the BSC side. If
more MSs are involved, within a single cell, in the specified MBMS, the last available
MFI value is assigned to all these MSs as a default MFI_fake in the PACKET UPLINK
ACK/NACK message sent to each of these MSs; these PACKET UPLINK ACK/NACK
messages do not include the MFI_TAI and the MFI_TA_TN fields. A similar countdown
30 procedure is started by each MS that has received the MFI_fake.
The BSC then sends the MBMS ASSIGNMENT message, including the TFI, the
PDCH(s) and the TBF starting time of the service “A”, for example on the CCCH (or on
the PCCCH if available), for all the MSs in STANDBY stale or in READY siate and in
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the M5 sends the MBVMS SERVI CE request, including its TLLI and the TM3d, to
the BSCWO200%/td7%2egati ve case, the M5 can request a cRCIER20MOSTBF Wi thin a
first occurrence 5 of a PACKET DOMLI NK ACKY¥NACK message related to the
active service; the BSC sends a PACKET UPLI NK ASSI GNMENT or a PACKET

TI MESLOT RECONFI GURE to the MS on the PACCH on the assigned PDCH(s) the M5
sends the ARMS SERVICE request, including its TILL/ and the TM3d, to the
BSC. The uplink TBF, already active in the former case or just established
for delivering the MOVMS SERVICE request in the latter 10 case, is kept alive
by the M5, sending dumry RLC data bl ocks if necessary, until the M5

recei ves a PACKET UPLI NK ACK/ NACK nessage including the triplet (M-I,

MFI _TAI, MPI TA TN), or the M _fake, assigned by the BSC to that specific
M5. As soon as the BSC receives the MBVMS SERVI CE request froman MS, the BSC
sends a PACKET UMAHRKE A&RPW?ed’AFﬂgtf“I?féhMﬁM@gf'ﬂb ﬁf“ RCEE% he respective
15 UPLI NK_TFI antRANIFER et &neiplained befars) the MBMS ASUGNMENE iedssigarlauibi ng t he TMG
recei ved from t hgefddiy sediSnotd@ad oncSfortekt@nplerfor fil edimes, dvfotder td\dvdrcohéNpotentidy - TA- TN)

assi gned by the Smﬁai?m&.@ﬁ&dm ég,gs%eflg,sgmj\@Mgsgg\ese four additional fields
(TM3 , IVFI, Ay I ncl ug&% for exa{(’% using paddi ng
bits inside tﬁe PA(J@;Q"E’JEEWA "‘KWC%& BEMEHELHENS has recei ved
t he PACKET UPLI| Nikfor@i/ TRRAEK ingeting ingleded frcthe HBME ASSTGNMENT impisage, TS | NM TAT,

MFI _TA TN}, it Sdapwap SwittHacto 0 hgneiPAOH) fof dehidultiast sarviod 4l @ tihospeciied ease t he

uplink TBF. Thi spyisq 162 Ethrinf Gm® W bro@ireAGRifaF b BSiGiedrbed i Mrrendtitd Rghref €r€NCE t0
Figure SA. The 8al,kbovgeég{oe%edure is repeated for all the Mss involved in a

specified nmul ti cast service, and at nost until the |last but one valid
MFI val ue is Yvai | aBl e rivrsacdgingin sigpemsiye Milasigmperosie BAMST ved, within a

Si n_gl e cell, in e tospepigng ocudBlyS MBS IS'HMCEamam!tatblvench Iekel BSCal ue i s

sl dned 10 2l B e e T
messag » J)Mﬁ%“qp_ﬁt iss; thiv'e do %%‘%

nmessages do not 1nT TAT "and. the A simlar

countdown 30 prEEERHfehemltest srvop Ghe\ ML ERV Gt torhs & P¥e®itted t he

ML71-f ake. THé BB@Chendirsdinptgonn fecolviBvBheRER[irGPivENThe muliasigrevice 'A'cl udi ng t he

TFl, the PDCH(S}n uaendhetimm,EBEGmxarnttﬂmgas&xiomaﬁfof&m MEe bMbhCaulticAt , for exanpl e
on the CCCH (or Qb ddf aII the MSs in STANDBY

state or in READY st at a e § %Zdﬁgg é?g A ‘Ag 2(291 050517 PACKET
'DLE node, or on t heBACEEA PRI S HER "’Iﬁéﬂ PEEL Ph™PACKET
MBMS SERVICE request, including its TLLI and the TMGI, to the BSC, the BSC
20  additionally delivers the MBMS SERVICE request the competent SGSN, which is thus
made aware of which MSs are exploiting the service.
Any one of the above described procedures allows the BSC to perform both the
counting and the individual addressing of the MSs involved in a specified multicast
service, e.g. the service “A” (characterized by a TMGI TMGI-A). Thus, the BSC is

25  aware of the number of users involved in the multicast service, and can selectively update

the timing advance for the different MSs, in addition to implementing effective
retransmissions policies. During the MBMS session, the MFI assigned and communicated
to a given MS is used by the BSC to address information to that MS; similarly, the MS
uses the MFI assigned and communicated thereto for allowing the BSC recognizing that
30 MS among all the MSs involved in that MBMS session. During the MBMS session, the
MEFI_TAI and the MFI_TA_TN are used by the MS and by the BSC for the continuous
TA update procedure. The TN specified by MFI_TA_TN identifies one PDCH belonging
to the set of PDCHs allocated for that MIBMS session. It is noticed that up to sixteen MSs
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TRANSFER node. As expl ai ned before, the MBMS ASSI GNMENT nessage may be

pr ef er abwe 2esito17ar e t han once, for exanple for five tiPCAEP2003/0805d2r t o
overconme potential radio inpairnments |eading to nessage | oss on the Mss
side. 5 If the uplink TBF used for delivering the MBM5 SERVI CE request is
not released before the TBF starting tine included in the MBMS ASSI GNMVENT
nmessage, the M5 anyway switches to the assigned PDCET(s) for the nulticast
service at the tinme specified by the TBF starting tinme. A procedure simlar
to that described with reference to Figure SA may be followed 10 It can be
appreciated that in this alternative M-I assignnent procedure, the Mss
reply to the paging request by a MBMS SERVI CE request, to which the BSC
automatically replies comrunicati ng the VFI (and preferably, the additional
parameters Ml _TA and M-I TA TN) to this is done pefore the

assi gnment of t A& Y4EHGH PLE sFg D é’"cﬁfﬁ?ls‘é'ﬁ?{méﬁ'?y\fﬁ&sé ¢her MBMS SER VI CE
request stops atsaneFBCIBBOMFISTALwith4 stapdgrd caqimuBsTApedpte pipgediest | y per f or m t he count
of the MSs i nvol ved Cbrdertidg@he Rikétstid wHach tthe S 1t IMFE fake’tias beerssighddethBITEr hand, t he
SGSNis in this c&?éﬁt@@&ceam@ms &en %h&hot'\(ﬁ%&eﬁly Bd&‘é‘ss'iﬂeﬂatelﬂﬁ%xtme service group
are at a gi veg t| e act uaI emodgorg[l ) Qve e§‘3Jeanac a furt her
alternative (Fi JarET p |ne once an ﬁ\?éu"ﬁés sent the MBMS
SERVI CE r equest ,MSs ey Brd?fﬁgip ing cgderTtp cqrreciy fgne Frianymitsion pofigies i an g9k { he BSC 20
addi tional | y delprov@wrs FérlpampiE oSty Fe@hsmi s efsddiotdkteblgkripetdeditomSGSN, which is

thus made awar @n ®fs WMMid B “Mpovia k@ue@Xsbbed bdsishtg, telB3C SRY Mbog@ze 1Ye ONe of the

above descri bed e | counting and
t he i ndi vi dual r%é’?%sqg%ﬁe&su% Mﬁ%@gl nvg’f&é %MS%ag}Sglg%an é{‘gﬁenul ti cast
service, e.g0tHEeEaf iy g""fﬁ\“ et Pa B SP P E OBy e S BERAGEOR) . Thus, the
BSC is 25 aware Wﬁtﬁhé%ﬁﬁtﬁéﬁ%ﬂ&@éﬂb&%‘éﬂ%ﬂdchvﬁ@errhﬂlﬂlr?'ﬂd?ast servi ce,
and can sel ecti \agélgyed W¥l @k Sy alsig@inglth FicHIES e \METD ERe, Buflilto hskigh Bl fvhiaieent MSs, in

addition to inplm\%maeimn éfftﬁcmsvn@wmnheu wm&g%o@glags%ﬁs@ During the
MBMS sessi on,

as nuni cat ven I\/S is used by
the BSC to addre simﬁfﬂ?) ‘g‘ggﬁmédtst H’a‘f °'|Vl§’ga§’| ﬁ%e%f'lﬁge uses the NFI

assi gned andtorfifhi cated thereto for allow ng the BSC recogni zi ng that 30
M5 anong al |l the MSShe prvisibn/e the pararietrcMF! MBMBt@as®hé T givduisd tnggitlae MBMS sessi on,

the M TAI an%ﬁ@@%étu%&u i@eht@ieUGAG Y, thhtBowihe ARHorD Yppdrdifes) BSCdf or ]E he
conti nuous TA yj { L ) € Gl o e identifies
one PDCH bel ongi ng%tﬁggn 3 %drfs E’%éilﬁﬁo (,gatoeﬂ ‘?N \h %ﬂs session. It
is noticed that sﬁﬂ'i“tﬁ b | Tséeé‘ﬂ" wekeds> \Wp 2005/ 101752 PCT/ EP2004/ 050517
20 The possibility of individually addressing; the MSs in a cell even if they belong to
a same multicast group opens the way to several different exploitations, and in particular

enables the network to implement an efficient maulticast data retransmission policy based
on the ACKnowledgmentuNACKnowledgement (ACK/NACK) of the received data by
the MSs.
25 An ACK/NACK-based retransmission policy according to an embodiment of the
present invention will now be explained in detail, with the aid of the schematic flowchart
of Figure 5.
In order to better understand the ACK/NACK-based retransmission policy,
reference is made to Figurc 6, schematically showing, in an extremely simplified way
30 and in terms of functional blocks relevant to the understanding of the exemplary invention
embodiment herein considered, a generic MS such as the MS MS1. As known, an MS
comprises, in addition fo specific elements allowing radio communications, a
programmable data processing unit, particularly & microprocessor, with dynamic and non-
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may be addressed on the sonme PDCH, since up to sixteen MSs may adj ust the TA
on the eyl @ MFI_TAI, with a standard continuo

proceduf@ &oncerzl ng the users to which the default W%I%T?ﬁlggbqﬁ Z)een
assigned, the BSC can count the exceeding Mss, even if it can not

i ndividually address them either for the 5 retransm ssions managenent or
for TA update. However, even the nere counting of such MSs nay be of help in
order to correctly tune retransm ssion policies in an ack/nack procedure.
For exanple, if continuous retransm ssion of radio data bl ocks is needed
from an M5 to which a "real” M val ue has been assigned, the BSC may
recogni ze that the reception quality of such Ms is very poor. For exanple,
the M5 may be | ocated on the 10 border of the cell, a fact that may be al so
checked fromthe values of the additional paraneters MFI TAI and MFI _TA TN
Thus, the BSC neylatitemimty resouced pgesttictly Huergtingeriliye Subssiberglidetly Medule €. g. by
assigning to sugsiviVBnk® MahovibRkRart-@dGhotul BSiHd B ownBr PMeisinglalee  Mh val ue to

one of the Mss tg, a;m{%:\mss%M&Jgirﬂkﬁlmmggm&&alsﬁm%ﬁeq%sﬂ oo Dy addressing

this M5 using its I cl enc retransm ssion
15 policy. The ﬁf’é’%“’g’F‘B"ﬂ"‘d?’“ﬁﬁ%’ﬂ‘ﬁé“r%fh%‘?ml‘yﬁfesﬂ"ﬁ“'él‘ﬂ&“‘lel“f?r‘?"d(°6°the TFl gives
rise to a gl obalteSBEidr ess paraneter, or global identifier {TFl, M-I}, that
al | ows the network mmnkmﬁﬁmaﬂ@dimllayermhesogmﬁgﬁe1BSG;e1@1@smalddress a

specific M5 a”D'?egel)t&Q&eof'tﬂg%&lovcﬁﬂndnﬂau&ﬁ'%m't&a«?bw%{%ﬁd&{ﬂdcﬁs @i inside a

specific network cel | ossl! bi | | VI dual I'y addressing the Mss
ina cell even |?m”f‘??%’9p”5‘5?‘3§’ ”@%m““é fecgt t| C roup opens the way to
several different eXpsl Rysicatqve yait 6°ér?€f““i’“ﬁ°a§%r“ﬂ‘é‘u eMediag’scofshe network to

i npl enent  anief fdogiolp Névelniniit 416, athagtinithe. comtunimiew 8 sheoimmpdidtelyCighrased on t he
ACKnowl edgnent / WiNAMAROWL SEBEIFS itk rﬁoe@f,ér&m@ comomngmse LQaeFwedsgdata by the

MSs. 25 An ACK/ - d ret.ran Si an enbodi nent
of the present '}{f\c\%ﬁﬁl %ﬁmu\l}fng " "rlfglvxvngneﬂex o Uer’ggEd ¢ SL%cpﬂg i%r\?\tnht h the aid of

the schematic f IPERBHAF P Pt defegRipeheRl Co?"‘tffé’f’“‘t‘ﬂ’ rffé’t’?@‘? aip @8 st and t he
ACK/ NACK- based rbletks &pps plivsicai lewal ynib p4Scapd recopsgrfictsy thenatious §PRPplolic dhopndsi gure 6,
schemat i cal | y5 sh@inoid,in ithe fakoiay thh @by, hé MUCMACE dvelayit codpar@ngs i N terns of
functional bl OCK&erEaﬁJe@VyatﬁktAﬁd)loML‘ite 635‘&1@%&%& tﬁEQreeQifzedtrJ&% AL ar y i nvention
enbodi ment herei D Cﬁa«ﬁ der.ed gngl%? ¢y I\/gﬁi & h I\/§e d} known, an
MB conprises, ihTRSHITTEH TEe ‘f‘l"'héc & ‘ﬁfss"‘aer“f PR 5
conmmuni cat i ons, i daip Blgtknarnditsties ﬂtﬂ‘a‘P’&”Wﬁ R eAntured a"ﬁaﬁ}*a!"r"‘b&] arly a
m Cr opr ocessor, distatdad. HytraMi lebeliug the recrived 3B data blocks does not coincide with the
20  tuning TFI TFI,, the radio data blocks are discarded (as schematized by the switch 620
open), otherwise they are captured, the data traffic channel is reconstructed, and the data
are passed over to the higher levels of the OSI model 625, up to the OS] application layer.

The received data relating to the GPRS service are then passed to an application
software 630, such as a content viewer or an MP3 player or the like and, through the
25  proper I/0 peripheral (display, loudspeaker, headphones), are made available to the user
(alternatively, or in combination, the data may be stored in a local storage of the MS, for a

background fruition).
As schematized by a switch 635, depending on whether or not the field S/P 435 in
the received radio data block is set, and the LI field 455 (or 455a) in one of the octets
30 450a,..., 450n is set to one of the predetermined values, the MFI is extracted from the
received radio data block, and compared (as schematized by the AND logic gate 640) to a
locally-stored, personal MFI MFI,, received from the BSC e.g. through one of the
assignment procedures described ebove. In case of coincidence, an ACK/NACK manager
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WD 2005/ 101752 PCT/ EP2004/ 050517 vol atile nenory resources, and strictly

I nt er actwogoesykrsa Subscri ber ldentity Mdule (SIM, WRCEEPR4Q505¢hovabl e
smart-card nodul e having its own data processing and storage capabilities.
It is intended that at |east sone of the functions that will be described
are inplemented in tens of software run by the data processing units of the
M5 and/or of 5 the SIM The M5 MSI conprises a physical |ayer unit 605
handling the | owlevel (physical level) details of the radio

commruni cations, conpliant to the GSM standard; this unit conprises in
particular the transmtter/receiver circuits of the M5. The physical |evel
unit 605 comrunicates with an RLC/ MAC (Media Access 10 Control) level unit
610, nanagi ng the conmuni cations at the i medi ately higher RLC MAC | evel of
the | SO CslI m)deld ﬂFartlcul a'r%_k/ controlllng the access of the MSto the
physi cal communi® ERtrenely sinplified ternms, sufficient fur
the purposes of th@acbrt(eﬂ’erﬂpwaj@smlﬁbtﬂ’iedﬁ{t df e WBMES oelon] the eetwotkni t 610

recei ves the r adpparatikad asign Rl earhi S (Hel@tig 10 8 yosliticaat serbied\gevhp) | FebectiGONEL, and

reconstructs t h%s ae&eaﬁe@mhe@ééﬁg, gmcmycdb.a@ﬂgluﬁ Né%qgaa&ic%% knfwst he foregoi ng.
In particular B%hﬁe eg ﬁ{%lat uni.t conp gg ‘*3 s oG] matléed by the AND

| ogi ¢ gate 61% [eH*aD RV dfa B'Bcks to the

| ocal | y-stored tﬂlﬂ‘ﬁ%g TH TFI 1, Whl ch the I\/B uses for est abl i shi ng whet her
the radio data bl otéd new i@ aghinied thit ¢hel gendrie BET of theaetstoriIf@ etaligle ®§BACe t 0 be
captured and retnsbﬂe&dms faraddmds Shpaficl 8 of hd Mish @nadifils Loy gnituhe recei ved radio
dat a bl ocks does]ocﬂéatn U sc gld\%tapﬂletg]% &Qv&k’@'sﬂ& n%][‘ll:%ai yr[nw m4§19 radi o data

bl ocks are di scar emati z , otherw se
they are captlr &§=rlf A% pope heMSs M} gnd r‘ﬁfo"e?fE B Gﬁsﬂf"rlﬁ%’?‘éﬁm and the data
are passed over mspsctofthe siriviegiat | evel s of the OSI nodel 625, up to the CS
application | ayer. TMScaseisvxeﬂeLdaélassa&{ca&ion@ohasdsm @hirSiisakevi ce are then

passed 0 an APkl of QlkMRICABY, ko A SR o “'tﬁ\/\?a or an WP3
pl ayer or e li and rou ri i splay,
5 g8 w0 %) P R o P RE PR

| oudspeaker, hedSFTeSHSE) e eé user rnatively, or
i n conbi nati &, °P’F?§’°’€S‘é{‘€§"}‘rwt0d’é "é’F’éﬁd»é?f‘quqﬁamlﬂﬁéablFlﬁﬂorage of the M5, for a
backgr ound fruiti 0N Puch Aslock @bfemag ffar Zerablelby org of W tadib dE3focksddipaimdbeng on whet her

or not the fiel QasleRlingdmhekbiicadt BRIt @€ei ved radi o data block is set, and the

LI field 455 (or 452@2@) aﬂy,%nﬁscﬁésck/f_cgﬂx‘é’%%fﬁ435339d|§é;?%e1d430mm4§%n Is set to one

of the predeterm ne extracte romthe received radio
dat a bl ock, and“&ﬁfﬁ?ﬁ“ 4t ‘a‘g“‘s%?r‘ﬁ‘t"\‘?gd by the AND | ogic gate 640) to a

| ocal | y-storé®, per é@ﬂl@lﬂOwonsrvﬁb@mwmw@wldck@mntﬂhéo‘B%S@ g. through one of
t he assignnent proeaedisnag mestbk iparakoudares|tit pase My Mspivaakeadence, an

ACK/ NACK rrB-n"a-gerrespective global identifier {TFLMFI} in the radio data block RLC header 415, and
instruct the addressed MS MS2 to send a PACKET DOWNLINK ACK/NACK message on
the uplink to the BSC BSC1, at a time specified in the RRBP field 430.

25 It is observed that the network ACK/NACK request period shall be properly
selected, in order to avoid stall conditions of the transmit window on the BSC side. In
particular, the request period depends on GPRS ox EGPRS use, the number of PDCHs
allocated to the MBMS session, the window size inx case of EGPRS, the number of MSs
involved in the MBMS session, the BS_CV_MAX and the RRBP values. With an

30  appropriate selection of the parameters, it is possible to receive the PACKET DOWNLINK
ACK/NACK message from the maximum number of MSs which can be multiplexed on a
PDCH and controlled via the continuous TA update procedure, ie. 16, still avoiding a
stall condition of the transmit window on the BSS side. In such a way, all the MSs having
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34 WD 2005/ 101752 PCT/ EP2004/ 050517 640 manages the ACK/ NACK operati ons,
Back to twoeobd/oweszart 500, at the start of the MIVMS seFOTEP2RANSHAT wor Kk
apparatuses assign to each M5 (belonging to a multicast service group) a
respective MFl, as described in the foregoing, univocally identifying the
M5. The generic M5 thus knows 5 which is the respective MFlI that the network
(nanmely, the BSC) has univocally assigned thereto. Let it now be assuned
that the generic BSC of the network, for exanple the BSC BSCl, wants to
address a specific one of the MSs under its responsibility, which am

| ocated in a sane cell and are at the tine receiving a sane nmulticast
service, in the 10 exanple one anong the Mss MsSl and M52 in the cell CELLL,
e.g. the Ms M52, in respect of the service "A'". The BSC BSCl sets the LI
field 455a in one of the octets 450a, 450n wi_.t hi n I{ﬂ'ﬁf’g‘ RLC header 410 of
a generic RLC/ MACSHFSHESE »400evsEne 057 Y AL SRH PR 8 epdicaly seadiet er i ned

val ue, e.g. 75),thaRIGKERRGINLANK ACKAUEK depge470 with the desired MAFI, 15
correspondi ng to thaado e Ab@hackls, @B gaeic Msein theddie CELTIOBAI flert@bl e 145- 1.

Such a bl ock 400he£@tyﬂ(f &'ﬁhe%@w@oclpﬁomgnl@ﬁﬂ;theedo . di%tﬁyﬁgks del i vering
the data rel tl@lgck% the multicast service "A'". Additionally, the BSC BSCl

sets the S/P and RRBP field 430 within the MAC header 405 of that
RLC/ MAC bl ock 400. e ginéric M§chea chegre phethprahesocieted S (reipeides Wilighetape act i on bl ock
505 in the fl owchadotslyb&inunitard théxétaby WaBSC (dekbidorntddck IS appar at uses address the

specific M5 MS2, Vi &y b Gepatil€afd @&k bith 8 bOdd@hon witRINE1sY, mets faildadas M1} 1 n the
radi o data bl OCKRJE'E%R}K ‘?ocké 5 and instruct the addressed M5 M52 to send

a PACKET DOWALI on the uplink to the BSC BSCl, at a tine
specified inhe RREP&FP@"F’H“"&SW ("?Sbrf“fh Y of derisior Yoy SR At ¥hehedket wor k ACK/ NACK
request peri od stiaisibn ik FSoyhethdr the S/B &4lde33 indhe NALT ipaderedpS i et anddtiedt st al |

condi tions of theeid &6 withe prladdetoinNG Odlied fue= BSfer sbrdeor Lt 475 pakdrrgyl ar, t he

request period dgpgagSnB. G 8udSRES i W06 &mu&szép*s al | ocat ed
to the MBMS sess) 0 wi ndow si ze he nunber of Mss
nvol ved i & ho WEELE R P PLEre A SR 5&@ RPSPtbs. Wth an 30
appropri ate $8é| et fesivedgpdiq ¢z blsekr 28 pavelenediculatly for setrigrirgheRLE det (laskej ve t he
PACKET DOWMNLI NK 538G ihdlAfGitatve e:ed g brinciOonNofiddBion bixdk 525 the MSTeeds e field/Ss whi ch can
be mul tipl exed onr@re @ o whih1§ digRdich @Che Wbyl dSacERdind AMO LS, h& Updat e
pr ocedur e, ll@L’C hsegcferl storeati{eoylxrgletpngine% value 55 (GPRS) or 75(EGPRS)), to retrieve the
MFT value stored therein (block 535).
20 The MS then checks whether the retrieved MFI coincides with the stored MFI,
previously communicated to the MS by the BSC (decision block 540). In the negative
case, the MS processes the received radio data block as usual (block 530), otherwise (exit
branch Y of decision block 540) the MS understands that it has been addressed by the
network and requested to perform an ACK/NACK of the received data.
25 The MS MS2 addressed via the global identifier {TFI,MFI} in the way described
above sends the PACKET DOWNLINK ACK/NACK message in the uplink radio block
period specified by the value in the RRBP field 430 (block 545). The MS may include its
MFT in the PACKET DOWNLINK ACK/NACK message using part of the padding bits of
the message, in order to let the BSC detect the correct identity of the responding MS. For
30  example, the PACKET DOWNLINK ACK/NACK message may be sent to the BSC on the
uplink PACCH, common to all the MSs involved inn the MBMS session, which is the
associated control channel associated with the dowmlink PDCH(s) used to deliver the
multicast service to the MSs.
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stall condition of the transmt wi ndow on the BSS side. In such a way, all

t he Mss WD 2005/ 101752 PCT/ EP2004/ 050517 be A
respecti 3'283%6@7?2{%' TAI, MFI TA TN} can peri od?gﬁ??/d"g@ 1the PA

CKET DOWNLI NKACK/ NACK msssage Back to the flowhart 500, the generic M5 in
the cell CELL1 reads the RLC header 410 of the radi o data bl ock 400
transmtted in the downlink, and extracts the TFI 5 (block 510). The
generic M5 then checks whether the extracted TO coincides with the one
previ ously comuni cated thereto by the BSC (decision block 515). In the
negative case (exit branch N of decision block 515), the MS discards the
radi o data bl ock (block 520). 10 In the affirnmative case (exit branch Y of
deci sion bl ock 515) the M5 checks (decision block 525) whether the S/P
field 435 in the MAC header 405 is set, and the LI fields are set to the
predet er mi ned val ues Withdut Enthidg ity de@ﬁéRSelonmohrh t& théSspéellists EPRALKET | ndi cati ng

that the network bewad ARG HedBEFid b Sudd i SHUP Shacitla AGHH NACK
therefrom In the, ne ve C XI nec q ﬂ? eci si k 525), the
M5 processes 15 tfRS "g’éi@b%ﬁ' B g’ \q dgsr’Bc Jes f T °fé‘1”°“§’é ‘ﬁl arly for
retrieving the RL@A@WC{(BF%'@N’“%’Gﬁ)“salnﬁl’E’%’%?F‘W%‘I‘M‘éﬂ‘tnﬁb‘{ exit branch Y
of deci si on bl 6CkRebded Blodk IBatmdyls- REE dsfult toeprdvidethel BSONGTh ab Aflicgtiohen ¢ esence of

whi ch i s signal edmggt,&%omhggmgla%,;%sﬂth@;dw; he fields LI in the RLC
header store the pre a ue, o5 ( 7 mmﬁto retrieve
the M value stor egﬁ? ﬁ%r ern Ife‘%qgg hﬁp?@‘ thel\/%(cgﬁen checks whet her the
retrieved MFI coi #fd7HEE mepsess ip ‘?t’d’(hé’éj‘hﬁ/lﬂrsc BSG} exgsvGLLs Jrestagiihihi cated to the

M5 by the BSC (dewepabe (afering toake thi4 345-1) to iassesh the epareptiidéntite of theeresponditg S VS pr ocesses
the received rnadi mstaba dokdf e AfticktBltd Witk BE4mERD LELIAL hahpihéamd €Xit branch

¥ of decisi on bl ot 1940}, LRt pdestans ,;@su,s 3:1; SRS AT essed by

the network and re ueste orm e recel ved data 25

The M5 MS2 addr esBEE\P™ ﬁ'g‘g&eB’B fermin ﬁ’fsf"‘F‘T OFHC R EF PREHE way
descri bed above sdMeite MmeWWWAWWS&m@S atitfly t he upl i nk
radi o bl ock peri @flaapatguid7ed by the value in the RRBP f| el d 430 (bl ock

545). The M5 m@y i nclmydgsd dses p%s!sesl(ﬂibcﬁ% Ak AL INE LI HACK Message

usi ng part of the addl ssa or der. toI t the BSC
detect the correc’f1 e e%tedbw'tﬂ?" ﬁ’%"“; aﬂeﬂwgr—mdd% t he PACKET

DOANL I NKACK/ NACK ’ﬁ‘é‘§§hg§"‘??a;ﬂmbe‘”"§em afséﬁn‘tdhé’dBSe‘ dfPlet h EVFL, uMFF I PACCA comon
to all the MSs | nMBITACTN fin thé exadviB\Be 34Ss VI$INgnd \WMI2Cdy farses tcklie CELL is

concerned, in respect of service “A” (a similar polling is performed on the MSs of other
20 cells under the responsibility of the BSC).
Based on the ACK/NACK messages received from the MSs, the BSC implements
a retransmission policy of the data relating to the multicast service “A™ to the MSs (blaock
555).
Several retransmission policies can be implemented at the BSC level, the specific
25  nature of the retransmission policy being per-se not limitative of the present invention.
In particular, and just by way of example, two types of retransmission policies are
feasible, defined exbaustive and selective, respectively.
In the exhaustive retransmission policy, all the radio data blocks referred to as not
acknowledged (shortly, nacked) in the RBB of the ACK/NACK description in any
30  received PACKET DOWNLINK ACK/NACK message are retransmitted. In such a case,
the delay due to the retransmissions could be remarkable; it is therefore necessary to
correctly evaluate the buffer size of the application software 630 resident in the MS and
allowing the user to exploit the received service (e.g., 2 TV viewer, and/or music
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associ ated control channel associated with the downlink PDCFl(s) used to
del i ver wuoe2009ivs2cast service to the MSs. 36 WO 2005/ TI7BE2004/050517

PCTI EP2004/ 050517 W thout entering into details well known to the
specialists, the PACKET DOMLI NK ACK/ NACK nmessage has a standard format and
a predefined length (typically, 160 bit), and, anong the other fields,

i ncludes the TFI of the sender M5, and an ACK/ NACK description conprising a
map of the received data bl ocks (the so-called 5 Received Block Bitmap -
RBB) useful to provide the BSC with an indication on the correct reception
of the data blocks in a transmt w ndow. The M5 M52 includes the personal
MFI MFI 2 in the PACKET DOMLI NK ACKI NACK nessage; in this way, when the
BSCBSCL1 receives the nessage, it is capable (referring to the table 145-1)
to assess the correct identity of the respondi ng. M5 10 M52 anong those of
the mul ticast grofige %pﬂ“?ﬁ‘)rf“?‘??émévéfﬁﬁmﬁfﬁfelp“ﬁ%ﬂﬁm FIPERYy the some TFI TFir.
In particul ar, part Tof prockisres 8-tgHLE cldveberdtie neywddi tids nerds teelle|pdifiedovi ded in t he
message (for achogsenep stahﬁ:dmoedéﬁ&eﬁr&daedpm&agat heagt i tlefrandd bits) are

g)éﬁla?r; iegalt on Igg%dyg@odg tﬂﬁrrﬂmt enPé%EICk ONM‘/A\ roces e??gﬁggk(ggm
all the PA CKET K@lﬁ@g ok éﬁ"‘%ﬁ W%ﬁ?ﬂn smsler equest period

fromall the NSSPACREIRQIEAINKACK/NAEaegsfaebasismy| ti cast service, and with an

assi gned i ndi vi dual b thé pledite ftilishissio\lapploddh, the Manshbssidiay bé basel bethexanpl e t he MSs
M1 and M52 as f@aBamielrhackdkabib dabeSolockOsHCEthrbidih mla%tﬁﬁm%m@fof service "A" (a
simlar polling |Ss %:rfor ne n thoc-i:, NBS, of !otltﬁe kzagd coesslm deer t he

responsi bili tb/ T Bk PREC 3830€s r ecei ved fromthe

MSs, the BSC! nﬁY‘%ﬁr@frfPfsMssa”‘i“é?’?gdWm%“}‘%‘PFsﬁm F"&‘?Pl"‘of“ T“F?é ofded? el ating to the
mul ticast servi Gacolinffor MS3 poskilde 1h¢B&l in dpdagefla cell obbarce cBerage)r al r et ransm ssi on
policies can be inpliesmpdces pRteakna tRIE.J 180 BHithin iH f158 R aighef hfn in @5 Nature of the

retransni ssion p o&xdpc%{g&%p% a8 8l orded SLHAH WP, BhodlfaRiONt [ nvention.

In particul ar, es of retransmi ssion

policies are é’fb‘r’ﬁ@"a‘eéf%‘ﬁ‘ﬂ@ﬁt\‘ié“%‘ﬁ LR EMS fi&%hect i vel y. In
t he exhausti \Jlé rvew@nymes@llm regrey|ridipyblock hdt yat Feesivecwithin agretified ibesetks referred to
as not acknow esﬁlugeednp(e,sh@mtsémg radid @164& Ghould be trdpRcedRBBalloEro il Gits AyiohdNACK

description in g, blé@ mEGEE Mk HAED sV LRSS age are
retransmtted. In list o%tlfle md1v1du:ﬁly ad%:'wsab]e MSs, i.e. those which are not allowed to send PACKET
DOWNLINK ACK/NACK messages (the MSs with the default MFI_fake assigned to all
20  the MSs in excess of an upper limit, arzd the MSs the BSS is not aware of). For those MSs
the same impact occurs also with an exhaustive algorithm (since the algorithm is
exhaustive just for the addressed MSs). On the network side, the RLC-level procedures
shall also be modified in order to periodically set the start of the transmit window
corresponding to the least recent radio block not yet positively acknowledged that the
25  BSC decides to take into account for retransmissions, based on the selective algorithm.
Furthermore, the BSC may decide that an MS is no more to be taken into
consideration for the retransmissions management; for example, the BSC may decide this
based on the ACK/NACKS received from that MS, as previously explained. In this case,
the BSC removes the MS from the list of the individually addressable MSs, for example
30  changing the MS identifier from MFI to MFI_fake. To do this, the BSC for example
identifies the MS by including the respective MFI in a RLC/MAC block, the RLC header
of which is further extended to inchade the MFI_fake. The RLC header extension for
including the MFI_fake may be perforrmed setting the LI field in one of the octets 450a,...,
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the delay due to the retransm ssions could be remarkable; it is therefore
necessarwot200s/mersneect |y eval uate the buffer size of theCamu20034505aN sof t war e
630 resident in the Ms and allowing the user to exploit the received
service (e.g., a TV viewer, and/or nusic 37 WO 20051101752

PCT/ EP2004/ 050517 multinmedia player), in order to avoi dhninimze potenti al
service interruptions. The procedures at the RLC | evel on the network side
needs to be nodified, conpared to standard procedures, in order to
periodically set the start of the transmt w ndow corresponding to the

| east recent radio block not yet positively acknow edged 5 anong all the
recei ved PACKETDOWNLI NKACK/ NACK nessages, and not on a single PACKET
DOMNLI NKACK/ NACC nessage basis. In the selective retransm ssion approach,
the retransm ssion nmay be based on the overall nunber of nacked radi o data

bl ocks, on a t hr & yrrpdepiped falueceg b= 52 (eloring f& Lo 55 Nndkatrefitiest i ng t he
retransm ssi on ochgios pfetd MFI; inr GRIRScend| &t & 7B |(olpiwing dhad.l =pi5 gwliclging the on t he 10 MFIs

of the MSs requesinsiofotievinth EQFREYTESkiida KIctkad@ it Berefbrtl LagHlIEr t O take
into account fofd:M@§+Rﬂ§-§Mﬁliﬁdl ocated in areas of a cell of scarce
coverage). The inpact on proce thin the Mss is

hi gher than i the ?@ﬁgﬁt 'g‘f‘tétélﬁi?g’éed aégeﬁ'égaﬁgﬁi %EPWH?WH‘E‘W n order to
support such a ré@M&nhmss?sMhT@‘@@W TA.W@@%H@?*‘W@WB‘OSW&P‘I&'I&HE capabl e of
advanci ng the reaginvefwhadaw even if that M5 did not 15 correctly receive

the least recent radpppdl 6k agaaiawyssmem'mvtﬁe%w&mtws%Mﬁlliy ed tineout;

o exanpl ., ey i 230t LA rOVEER, R Popral e il Al 2070 (1

whi ch are not% nipreycaiabieqn heRSC sife Bya ngr M he i nd| VI dual | y addressabl e Mss, 4e.

those which are not Bk M6weoved omsiaitt FRGKiEeh on BGHIN Jlddd BEIKE RABET nessages (the

M5s with the def puhtrMOlck oke ds meﬁmmaainlcase?@es/hamh@ﬁpﬁm&xcess of an

upper limt, and_} Q&EAS&AEE'S eﬁ§§m‘§ﬂm@ﬂ£ ?‘ﬁOf) For those MSs the sane
an_ ex |

i npact occurs also w n e m (since the algorithmis

ausfive a
exhaustive just for W&amm@%eﬁ‘%)m& Wé’eﬁﬁ‘é‘is\ﬂﬁflﬂl’leﬂd’ém he RLC | evel
procedures stal bideddrg aewiMdS, irpBiCfchedes, e3. rendetdy, art MS ¢harpcietndd ydth TRl @t t he start of
the transmt W NEWWFIGRE bSO Bty NPt Bt bR ihoBmsdly kdeiBl Msadie ®st| ock not yet

positively acknol%nﬁﬁtgﬁigmkw thdsd V6o paanforaiSindR REEHRRC Bl&k,ta%ganﬁegﬁlngccount for
retransm ssi ons, t ectiv orit t he BSC may
decide that an M “%’%"6"#5' @‘ Psﬁjgeadfl’ﬁ%tgﬁpalj% M%%“’%féﬁi—t ?ﬁﬁf’or t he
retransm ssi ons BaffagRRAAAC blgclin erdes tprchieve %éheBg‘d:mmPy ingfeded Reetiohi s based on
t he ACK/ NACKs20r eCled 58 é&lGFRS@mi 1 126 folMSiPR S} She MFE fukeOnsg beyincniqd basetb@dI=1 n t hi s case,
the BSC removes s dviks bk @D #7116 BdpRS; sRFrLLMQy bdisbMiady skihy/Liad@iessabl e Mss,
for exanple GPRS and LI = 78 for EGPRS; the MFI_TAI and the MFI_TA_TN may be included by
setting LI = 59 for GPRS and LI = 79 for EGPRS. The extended RLC header includes
therefore Length Indicators plus MFI plus MFI fake plus TLLI plus MFI_TAI plus
25 MFLTA_TN.
When the MS, receiving the RLC/MAC block, detects that its identifier has been
changed from MFI_fake to MFI, the MS starts using the assigned MFI_TAI and
MFI_TA TN for TA update purposes. Furthermore, in the table 145-1 or 145-2, the BSC
associates the triplet {MFI, MFI_TAI, MFI_TA_TN} to the TLLI of that MS.
30 The MS is not allowed to send PACKET DOWNLINK ACK/NACK messages in
uplink, even in case the S/P and RRBP fields are set within the MAC header of the
current RLC/MAC block, until a TA value is available on the MS side via the continuous
TA update procedure.
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30 changing the Ms identifier fromMI to M71-fake. To do this, the BSC for
exanpl e wodeostiofises the M5 by including the respecti vePOUFEPRMIEASIRLC/ MAC

bl ock, the RLC header of which is further extended to include the MR- fake.
The RLC header extension for including the MFI _fske nmay be perforned
setting the LI field in one of the octets 450a,..., 38 WD 2005/101752

PCTI EP2004/ 050517 450n to a predeterm ned value, e.g. LI =57 (follow ng
the LI = 55 indicating the inclusion of the W) in GPRS and LI = 77
(following the LI = 75 indicating the inclusion of the MFI) in EGPRS. The
extended RLC header includes therefore Length |ndicators+Mrl +MFI fake. 5
When the MS detects that its identifier has been changed from MFI to

M-I _fake, the M rel eases t he MM TAI and W TA—TN val ues, which becone no
nore avail able any r.t her es the MET
fake to the TLLI of Wé © Msﬁp?"ﬁ’é ?e’éﬁflgedl dHB( gﬁ@%%?"rg%e triplet {MR
ML71 - TAl, Ml TMFIIT Thhy retforn (hs| qpntigaosy Tk argate UOteﬁmmﬂ/svhﬂmr fequirtiow avai | abl e on
t he BSC si de f Orsefi REKEINGOWNIINK ABK/NAOKONe@ekef oha kthesmisiicd mianggerhaniOM t hen on no

nmore al l owed to BRRks E’u%gﬁﬁ,%efﬂ@ﬂwhl‘dks MIEHANACIGt PR SAEEStntbud B | NK, even in
case the S/P gnd RRBP EdleI dg ar e ngg,t %;%W%?eader g)( the current
ERPL e 1R AR

RLC/ MAC bl ock. dem 2 "Gecones avail abl e on
the BSC 15 si deWW“%F“H‘@WM‘“%'ﬁ‘@“W%WM@SW“’éBéc of thePadipf e an MS
characteri zed byPAGKET IFOWNLIGALK/NA R mepsbiies sert by hsMSs impldpd drtberligtof the t he | i st of
the individuall ymmmhlmwdﬁmem&f%@mém;hoi&va&otdamlemsvvi th these two

parameters in AN 1 reddh it Re%@abﬂﬁ%mﬂ%ﬁ wqhe'\@e,,mgm Mefa§ from M-I _fake
to MFI, adding t raneters NR-T. %%/I NFI-T ;’ same RLCI MAC

bl ock. In ord&r SG% eWﬁsa%eWFdsbef%tEe i ﬂ&“ﬁ’d@ﬂ“ﬁ'ﬂ? &tting 20 LI =
55 for GPRS and Eﬂcm%fefeﬁ?dhlw‘@w OIF%CWU‘?CER’E‘“MWWF%T%M by setting

LI = 57 for GPRSusaml, klen if théy/wefeOdble fo(atiBEsh adl {dink THHF) ard i e e toditlonided by setting
LI = 58 for G°R§ﬂﬁms&ehmeab>7§eﬁs&mﬁ@lﬂ%uuwfawmmm@mﬁmﬁmw TA TN may
be |ncI uded by ttfl P%MherSSmno% em nocancemb rando gffges The ext ended
RLC header inclu es etor e 1%enG T Adi ¢ 18] Us NM -fake

plus TLLI pluUs Mequsigpip ﬂ‘f)l"iﬁ@“""??)"‘?‘ﬂ’%”??\“”f‘fif thW%Srfmt“E‘ébWE BSFé‘E‘EIh?/l ng the
RLC/ MAC bl ock, d¥Figigte.svhicherh bictng indilisndlly hddessableaese @nmore tigietg@ainef r om MFI _f ake
to MR the MS staktkie USi Ng the assigned MFITAl and W-TA-TN for TA update

purposes. Further TOT &y it )loa' bg Rgpogeémaf? at%@énjﬁmg,ra l&égfcs%br tﬁe%R;)B%gﬁcast
service "A", camping on a network cell (e.g., the cell CELL1) where contents related to
20  multicast service "A" are already being distributed "over-the-air" (due to the fact that the

session related to multicast service "A" is already running).

The MS, after joining the correspondent multicast group (being linked to the
corresponding multicast PDP* Context), is assigned by the BSC the same physical
communication resources as the other mobile stations already exploiting the same

25  multicast service "A" in that metwork cell and, after releasing the radio communication
resources that were associated to the standard PDP Context initially activated for that MS,
starts exploiting the multicast service "A". For example, an MBMS ASSIGNMENT
message may be used to deliver, to such MS, the TFI and the PDCH(s) needed for tuning
on the multicast service, as well as the triplet {MFI, MFL_TAI, MFI_TA_TN} needed for

30 managing the addressing procedures.

Thanks to the invention embodiments described in the foregoing, GPRS service
data can be distributed to, so as to be exploited by, a plurality of users at a same time,
particularly users within the same cell of the cellular network, in a point-to-multipoint
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associates the triplet {MFI, W-TAI, MFl TA TN} to the TLLI of that M. 30
The MS iwonbs/aitsowed t o send PACKET DOANLI NKACK/ NACK mPeg@Epgen/o50517 upl i nk,
even in case the S/P and RRBP fields are set within the MAC header of the
current RLC/ MAC bl ock, until a TA value is available on the M5 side via the
continuous TA update procedure. 39 WO 2005/101752 PCTI EP2004!1 050517
Therefore, the Mss havi ng been assigned an individual triplet {MAI, M-I TAI,
MR- TA-TN) performthe continuous TA update procedure and, whenever required,
send PACKET DOWNLI NK ACK/ NACK nessages for the retransm ssions nmanagenent
The MSs counted by the BSC with the MR-fake do not performthe continuous TA
5 update procedure, and do not send PACKET DOMNLI NK ACK/ NACK nessages, but
anyway take advantage of the retransm ssions perfornmed by the BSC on the
basis of the PACKET DOANLBVK ACK/ NACK nessages sent b;}ﬂ the MSs included in
the Iist of the ™G Baptirast: g fhe EHHH BoNRSS Paifla Wifi’ch the BSC is
not aware of (i .raoutckse tdVBs allogawédc kre \ietr dirertlyt depdndent proﬂesm!alm |°§hlsean upli nk TBF
after the receptsi;ﬂaneafslyua&ndgah&ﬁ@se{\&&l TNV e BaG0gRcGMn @ ckebror e t he TBF
starting tine, k'\@ﬁi ilf,qmvy\/rymghhet ee,gm@%gﬂgaqsmg,ﬁtofrd&cgl%ed back at

| east one RLC data b tiv

s. TM 11, even if
they were abl® tﬁ‘s%’?f"afb‘thla'sﬂ LPB%FEF]I?" e P ?"ﬂ"f’l‘f%ug‘gg?e MBndition as the
MSs count ed by tahior Bd@) wnters. tAdditipelly.ath¢ POSSIWW effered by ithe pevifitnegfdisce is that for
the MSs of whi chtitolaeMBb&tifies theOIFLaNATadually aldtesing thelMSs éven ifs befuagigSs t 0 be

randoniy sel ect @awmdé@mté%aupaetmtﬂ@smﬁlsoefmtna@usaﬁdanmed MSs, unlike
the MSs count ed b)éxampt]ewunr?gemen ;b mmwleﬁgeﬁhmavoal {awﬁhmes %{Tf 'ng\‘j'v' ‘t;'ed“a' 'y

addr essabl e once one or econe e

supposed t hat? a‘t‘P“‘dm@‘?“iPé‘?’f°"E‘i“ﬁ'E‘V° &Fimlewbks for the GPRS nul t| cast service
"A", canping on a n#étisaisolpoige| dut (hat mpre, than [pee Gmslsm@&m)bemmued oontents rel ated
to 20 nulti castmufiedk\é sfine tifde: iR bR cadd, FRIHordYEHIIG B bidadcastod dvaGhe cVeEr - t he-ai r”

(due to the Fact,Lbal ohi agﬁsae%eﬁ,@',atoeu Q! b £q§tecﬁseerﬁé ce "A"is

al ready runnin nt . mu t| cast group

ter join corres
(bei ng |i nked tc?°’fef?%“dm%8rar'§5§i?8ﬁdéﬂﬁtgp%.ﬂ%‘tt‘ixbal§ ¥ ¥'s assi gned by
the BSC t he andndyldsplly agdmssing the MiLremainat i on resources as the ot her mobil e
stations already exmleGblition@cdrdify 16 HEBmdEmdRtIbfitieGfationSieki de@bedAss | N t hat

network cell andy ghik&kh aﬁﬁlmg@%'f R rbddGitafinfd Ctholfhive QUFRRORR M stand2RSOUT CES T hat

wer e associ at ed n t initially activated for that M5,
starts exploiti régs ({it’ es a{r?dysDE:’\}/'iggnge%};" For exanple, an MBMB ASS| GNVENT

though the present invention has been disclosed and descri by way of an

20  embodiment, it is apparent to those skilled in the art that several modifications to the

described embodiment, as well as other embodiments of the present invention are possible
without departing from the scope thereof as defined in the appended claims.
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nmessage nmay be used to deliver, to such M5, the TFI and the PDGC i (s) needed
for tuning on the nmulticast service, as well as the triplet {MI, M-I TAl,
MFI _TA TN} needed for 30 managi ng the addressing procedures. Thanks to the
i nvention enbodi nents described in the foregoing, OPRS service data can be
distributed to, so as to be exploited by, a plurality of users at a sane
time, particularly users within theCkamScell of the cellular network, in a
poi nt-to-nul ti point 40 WD 2005/ 101752 PCT/ EP2004/ 050517 nodality (i.e., in
nmul ticast), and the network resources, particularly the physical radio

resources, to be allogate d?iﬁggiéﬁ%g“g%r ﬁﬁ&x’ﬁatgﬁp%ql%ﬂ{s o} tlggblmsene odf users

S|nultaneously epr0|t|ng rvi ces his 1's of great

especi al |(MSDMS&$MSGIMSM7)31W3/GPRS wietledsi coalnyurtiestions fnetwork iQHm)lh'avmgl nt of

the quantity of data to be 5 transferred, such as in GPRS services involving
the dPst rapMBM$ ags 1tﬁm1fq,ﬁbedpewedaawapne%ﬂdaaswp@ee} subsyslemy contrafiigiatonal |y,

he bRrsliBt Indo&fferﬁﬁv&lé th@elP”‘g’(B?h‘i 1LERELRASCRIPT CHPISTS T o

t he MFI i Vi dua ddr éssi n s’even 1 ging fto a’sane
mul ti castCEEL3|BESQCEBILL4)} bed irs vdiich theebasarnseatibhl subksgsten t doamrinyicatese fvith,
allowng for exanple to inplement highly efficient

acknow edgebilenslalersnine dife lenst ioae esllathaoughumdiop Hlacksr whewsip thie nfemation
quality OJon?eﬁEVﬂogﬁsélgtY%htted Ciitre %&eﬁzje (?n Bgl!arbta@‘?et? Wt thre rﬁ%e bRfibn Eﬁfﬁﬂst&ﬂethgaRS

servi ces can I cast I'S tase, two
or nmie Tﬁéthod\ccbmprﬁ)ﬁnglroadcasted over the cell broadcast channel each one

| abel ing radi o_data bl ocks of a _respective TBEFE, corresgondl ng[
respective pi |obtainipgy sigHingx fromathedat paekets, cadie blogks @80)ieibe | f‘\}‘s@fﬁedﬁ

i ndi vi dug he MSs renmains. The solution according to the
enbodi nenb}%fgﬂﬁﬂer&?ﬁ{)/%%t |hbn herei n descri bed has the significant advantage

of not necessiliading gaidh saliy dlookdiwitle at fist sadid lmkeldsﬁtatﬁuiaidtnuw eHBgic
appar atuses, al ready depl oyed on field. Although the present i nvention has
been di scio8BedoRbatHrEsamekile W%@ydéhe%ﬁe stzboemmst%rﬁf Dt is apparent to

thosgcskill ed éogmlt“]n]ecaqlr gt that ﬁ?s‘?v R o{‘d El?]tgéro% 0 d:0e m gﬁﬁcrsu&%q

enbo |nent as her enbo present 1 nvention are

possi bl e Ml MﬂEMGéb)mt&lemgthrbmll hmdscope t hereof as defined in the
appended cl ai ns. 41 Al VB thod of distributing information contents
to nobile statNEA¥ § tF&EQSWBBd IIR/S?’)“OP MD2MR3S) 1 thensbrork sgHapksdat i ons

netvwork (110G #2YiBfnation contents, communicating thereto said first radio link identifier,
characterized by further comprising
20 _having the first mobile station and the at least one second mobile station be

assigned, by the base station subsystem, respective second radio link identifiers
(MFI1,, MF1,,MFI;,MFI5,MFI,), to be included in said radio blocks.

2. The method according to claim 1, in which said first radio link identifier
25  comprises a Temporary Flow Identity (TFI) corresponding to a Temporary Block Flow
(TBF) activated by the base station subsystem for delivering the information contents to

the mobile stations.

3. The method according to claim 1 or 2, in which said second radio link

30  identifiers are univocally assigned to each mobile station.

4. The method according to claim 1, 2 or 3, in which said step of having the first
and the at least one second mobile stations assigned respective second radio link
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5 an MBMS architecture, the network conprising a base station subsystem
controlling at |east one network cell (BSCl, BTS1, CELLZ,;

BSC2, BTS2, CELL2, BTS3, CELL3, BTS4, CELL4), and in which the base station
subsystem communi cates with nobile stations in the |east one cell through
radi o bl ocks, wherein the information contents to be distributed are

recei ved identifidra imdedest Ssighinghte thasfirss tad itle as ldasty she secontiemotile statidiad
conprising: obtaining, starting fromthe data packets, radi.o %Iocks (400) to
be tr ans r@atr@re@rersmﬁﬁﬁvg engllings4 fipichrogization P%%‘élr?CH@ ceRPMAINicaHPR bESER ey t h a

first ntifying a logic connection between a
M And%e dﬂ? H{altléh ?ubs%/ Laar ) .

nobile s ion an ase atl on subsystem (TFI1); 15 comruni cating the
first radio link identifier to a first nobile station (M1, M53, I\/BS) in the

network cell; and in case at_|east one second npbile stati n (M2,
the nétwork cel Thegrethedaccopting {rearhrne; oty Pragsdine elam%m ‘?R: t ng

thereto sgiy gr@f t] g\slli}lrsg ﬁle #tnl%aét %?1 Fcf,dnﬂr blfehgtﬁf?@ s& s'séﬁ?d Fééggé{fvte%éond

conpri sing n |rstnD & statron an st one second
nobi | e staticoinkodentifiss i};rlﬁdfonhyd b?lﬂldma station subsystetnsequust by drpandbilee
second radio link identifiers (MII1,MI2 MFI3, MFI5 MF1), to be included in
sai d radi$a#6cks. 2. The nethod accor di ng to claiml, in which said first
radio link identifier 25 conprises a Tenporary Flow Identity (TFI)
corresponding to a Tenporary Block Flow (TBF) activated by the base station
subsyst em f or aélrﬁe\/fﬁéthn@actdmﬁdlhgntmmﬂecnf olimis €ntbst, irowhicheaidodéy ef lstviatg ons.

3. The met hod accordi ng claim1 or In which said secondc{ a] o.link 30
i denti fi ethg aﬁteandﬁh@at:laﬁqt@n%@qogﬁ@aohﬂs Séaé’@ﬁs Aestaned respagtivsrsecond rrAio ikt hod

accor di ngld‘éﬁtlﬁ’érg'l e1rf0r1§1 QrbggtFe bike Wt & ggteﬁ{ ofatiGAN BQef)l 8o fa sgﬁ)tlce and

the at | east oOne s stations a |gne respective second radio
link 42 tedaest iffoheths mobile ycheidnassi gning to the first and the at |east one
second nobil e stations paranmeters useful for enabling a synchronization of
the radi o communi cati on between the M5 and the base station subsystem 5 5.

The nat hod accorfingefy 88%% raﬁll% tﬁfcl:LHE PEEE S DK s %hr%epséﬁhmréﬁlesﬁ’std step

of having the first an east one Secon at1o assli gned
respecti vandsdoond leasadine $dcokd imebitel kladors assigredf espeetvbysettiel badie latkat i on

subsystem on | equest he. nobile stations.
y 1dent1ﬁerg %Js performeé before starting to transmitting the radio blocks.

8. The method according to claim 5, in which said step of having the first and the
20  at least one second mobile stations assigned respective second radio link identifiers is
performed after said step of communicating said first radio link identifier to said first and

said second mobile stations.

9. The method according to claim 6, in which said step of having the first and the
25  at least one second mobile stations assigned respective second radio link identifiers is
performed before said step of communicating said first radio link identifier to said first

and said second mobile stations.

10. The method according to any one of the preceding claims, in which said step
30  of having the first and the at least one second mobile stations assigned respective second
radio link identifiers includes having every mobile station in excess of a predetermined

number assigned a common second radio link identifier.

43



10 6. The method according to any one of clains 1 to 4, in which said step
of having the first and the at | east one second nobile stations assigned
respective second radio link identifiers is performed by the base station
subsystem automatically in reply to a service request fromthe nobile
stations. 15 7. The nethod according to clains 5 or 6, in which said step of

having the firgt ThamskthdtPactbrdiR@ e afiNéheSECBA Prevellink @14 e inoNbicR S5t giepd
respective second radio link identifiers is performed before starting to

t ransni t t@frhgvingehe &yt ong thecatdeasg onerprsongd pebile stabiortiassigned respastiviesecand whi ch
id st f ing.the fi . i
co ot gl BRRAE bt AR £ B ork S SRR AR B,

af ter saiglobileefatths €0 tHAbAE fhtidiOsudgystent.i rst radio link identifier to said
first and said second nobile stations. 9. The nmethod according to claim®6,

i n whidch said step of having the first and the 25 at |east one second

_uhi‘ch sai of ha i
porf or e bef o 1O aR L AR riyteE S BokRE PRI Fgieddiyn 1

to said fédnﬁhuniaa’td)ns?@lﬁ]ksB@f@f&trﬁﬁﬁﬁiiﬁﬁlgsﬂ@ddgﬁnﬁw dedworkheelITedil addiacklesidi ng to
any one of the preceding clains, in which said step 30 of having the first
and t he agbtpisediromrfaiddatoparkeisbi | e stations assigned respective second
radio link identifiers includes having every nobile station in excess of a
predeterm ned nunber assigned a common second radio link identifier. 43 11.

The net hod accw. dihegnétﬂo@ﬂdt:oﬁﬁﬁ?% Qfadﬁ@eﬂff&ﬁ@ﬁfdd@diﬁ%@iaﬁﬁs, fufthshdosdprisiigd st ep
of having the first and the at Teast one second nobile stations assigned
respect i vaddsessingdnformation fq aigeleeted mabile station ramangethe disstaand; thpiahdpast ansnpor ary

i vasdsessiosdntonsaian 11 akeletiehaidhlerssiionmprangdde ds _
Cunsyst enecany B taddR sl ARBele 358h Bt W IBRITREY CompriSi ng

rel easing the tenporary conmunication uplink before transmtting through

the network cell said radio blocks obtained fromsaid data packets. 10 13.
The net hod acclbk dihgy methedhyaceprdings ta rdaipy ddednnyhichapaid, stemirafhaddressingr i si ng
addr essi ng.i nf ' t ile statho n L rst .and the
2t 1 axat Brmiadbl BB rdud iy FFoh theBRing el i BuRERD B Aot B SaRE § i

i denti fi eblockldbtaihbé froBt Hodidag paskdisng to claim 13, in which said step of
addressing 15 information conprises including (470) the second radio |ink
identifier in at |least one radio block obtained fromsaid data packets.

15. The method according to claim 14, in which said second radio link identifier is

included in a header portion (410) of the at least one radio block.

16. The method according to claim 13, 14 or 15, in which said step of addressing
information further comprises requesting the selected mobile station to provide an

answer.

25 17. The method according to claim 16, in which said step of requesting the
selected mobile station to provide an answer includes requesting the mobile station to
provide acknowledge information on the successful receipt of the radio blocks obtained

from the data packets.
30 18. The method according to claim 17, comprising retransmitting already
transmitted radio blocks, obtained from the data packets, depending on the acknowledge

information received from the mobile stations.
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15. The method according to claim 14, in which said second radio |ink
identifier is 1included in a header portion (410) of the at | east one radio
bl ock. 20 16. The nethod according to claim13, 14 or 15, in which said step
of addressing information further conprises requesting the selected nobile
station to provide an answer. 25 17. The nmethod according to claim16, in

which said step Dhe hRah@Ehéddadihfao daheeyadt 1&hiongpridingt having csa1|dranswde an
answer i ncl udes re(i@estl ng the nobile station to I‘OVI de ac no

i nf or nat trepsnaited keths hase sBtion syksydpptomi comeol rchéﬁlt? BssgeRtedomitlyp F romthe
dat a packet 3 rding to claim17, conpr|5|ng
SRt Pl ROk A REES

retransm’ ransm radi o bl ocks, obtained fromthe data
packets, depending on the acknow edge information recei ved from the nobile
stations. 44 19. The nethod according to claim17 or @aV|n
sai d answer 2pafhermethed a@@f@lﬁét%%eo@toittheoﬂeﬁ%‘é%/%lﬂlé‘?ﬁ, eri‘f’@“t 8 hannel

assoct at e fibl i dnfHARNRL 89 MBhER h YRR GeithaCtes PlGehie Rl Intosﬂe 5 20.

The neth(%1 {0 any receding c ereln sal d second
radi o |I@ﬁnbﬂ§ntlflers have each a Iength shorter than that of a TLLI
assigned to the nobile stations. 21. The nmethod according to claim 20,
wherein said second radio link identifiers 10 have each a |l ength conparable

Second radi o Pk HEfee SRR ARCE, Witk ol SLACHUARR RLAREL T

23. P CPREv¥bdchag&5sts esMpitablatth @asof@e Ik system (100) having an MBVB
architecture, conprising: a network base station subsystem

(BSC1, BTS1, BSC2, BTSZ BTS4) enabling wreless comrunications with a

plurality of E?E Eh%g Ga%ngrgfrqu %@2 ,Q’?l?e&é?g saJ{a ooy ﬁn]{:ﬁibhtlﬁers

( CELLI - CELLA4) base station subsystem bern

adapt ed th@vé@mlav]e;?hbﬂfr@mrmtd’pmgontents i n data packets, obtaining rad| 0
bl ocks fromthe, ta packets, labeling the radio blocks with a first radio
link identifier (TFI1) i denti fying a 1ogic connection between a nobile

statign and the RASERYt BN SHRSNRLEMAG AR QU ) By A (Epeg mobi | e

station in thé n east one-seco
(M52, M57 )ardhitettiee, berhpisikg:cel I aski ng to receive the information contents,

a network base station subsystem (BSC1,BTS1,BSC2,BTS2-BTS4) enabling
wireless communications with a plurality of mobile stations (MS1-MS7) located in a
network cell (CELL1-CELL4) through radio blocks, the base station subsystem being
20  adapted to receiving information contents in data packets, obtaining radio blocks from the .
data packets, labeling the radio blocks with a first radio link identifier (TFI;) identifying a
logic connection between a mobile station and the base station subsystem to be
communicated to a first mobile station in the network cell and to at least one second
mobile station (MS2,MS7) in the network cell asking to receive the information contents,

25  transmitting the radio blocks,

characterized in that

the base station subsystem is also adapted to assigning respective second radio
link identifiers (MFI;,MFI;,MFI3,MFIs,MFI;) to the first mobile station and to the at
least one second mobile station, the second radio link identifiers being adapted to be

30  included in said radio blocks.

24. The wireless communications network system according to claim 23, in which
said first radio link identifier comprises a Temporary Flow Identity (TFI) corresponding
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25 transmtting the radio bl ocks, characterized in that the base station
subsystemis al so adapted to assigning respective second radio |ink
identifiers (MFI 1, MFI 2, MFI 3, MFI 5, MFh) to the first nobile station and to the
at | east one second nmobile station, the second radio link identifiers being
adapted to be 30 included in said radio blocks. 24. The w rel ess

communi Cg g BRIV SCISHIS WETBEY GOty theWadd Sadch sutByéth Gbr divesingd i 1 st
radio link i er?tl fier conprises’'a Tenporary Flow Identity (TFI)

cor r espottith infprmdBon cortere tpthe amopilBlstatikng=| ow ( TBF) acti vated by the base
station subsystemfor delivering the information contents to the nobile
stations. 25. The wirel ess comuni cations network system according to claim
23 or 24, in 28 Y GireleBEchARANBARsHR IR SYSEAMCESTdRHABIRAN 13 im4/ggal | y
assigning said second radio link identifiers to each nobile station. 26.
The whr elvddeh the asenitaticni swhsysteat iscdipted st emvecally astigrgng said sedond 28lio hnk or 25,
in which. eIg]?fbase S ati@ﬂ %uboi%stem is further adapted to assigning to the
first an 1heEsdQ £AChORYES' UM nd mobi | e stations paraneters useful for
enabling a synchroni zation of the radio comunications between the nobile
stations and the base station subsystem 27. The w rel ess conmuni cati ons

net wor k syst e@patiowiteless ¢cammnyicativas oftvairkisystem 2agcordin@ @9 claim dAi 2hontdde base

station sub t is adapted to assigping the second radjo.link 5

dont 11 o ST PSRN RPPR bR S ar e A S e AdhG if g a Pas

Conmypi Cahk Qonl GhoWlekstaiont PRRaRfets didtal fof efdWing A& yAthr6hi2htidhn ofBe k&i@6, 1N
whi ch the base station subsystemis adapted to assigning the second radio

li nk i denminfungrasionubaswaen thalnhabilierstatiops gndt the hassestationsubsyggest from t he

nobil e stations. 20 29. The wi rel ess comuni cati ons network system according
to claim?27 or 28, in which the base station subsystemis adapted to
assigni ng t he y5e¢ROdifeRdd Borhmikich SR detwérk Ssystoff &E@rd%&afotdrﬂ%de%ﬁc'lﬁiﬁm tting
the radi o bl ocks obtained fromthe data packets. 25 30. Thé w rel ess

comuni caBitoads, ineviviol kheshast saticreabsitany ist aslapled itorasaigningitheiséaoind radie libkise

stati on s bsystemis adgpteﬁ to assigni ng the second radio link identifiers
aftetr> cd B0 55gusShEOR the MoPHESEUPRS Kk i dentifier to the nobile stations.
31. The wirel ess comruni cati ons network system according to claim28, in
which 30 the base station subsystemis adapted to assigning the second

radi o |ink i dé8t The siisldsefanmuncetonsmetsonkraystemeackoprdgg toaatiyooriei aflclaims

I dentifi e2|’3'to 26, in which the base station subsystem is adapted to assigning the second radio link

identifiers automatically in reply to a service request from the mobile stations.

_20
29. The wireless communications network system according to claim 27 or 28, in
which the base station subsystem is adapted to assigning the second radio link identifiers
before starting to transmitting the radio blocks obtained from the data packets.
25 30. The wireless communications network system according to claim 27, in which

the base station subsystem is adapted to assigning the second radio link identifiers after

communicating the first radio link identifier to the mobile stations.

31. The wireless communications network system according to claim 28, in which
30  the base station subsystem is adapted to assigning the second radio link identifiers before

communicating the first radio link identifier.

32. The wireless communications network system according to any one of claims
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32. The wirel ess communi cati ons network system according to any one of
claine 46 23 to 31, in which the base station subsystemis adapted to
assigning a conmon second radio link identifier to every nobile station in
excess of a predeterm ned nunber. 33. The w rel ess comuni cati ons network
system according to any one of the 5 clainms 23 to 32, in which the base
station 2BlsP$tanwhish dlsabdse dtdtion ssbsyslensisi augptad té asgigriag W coommamsecatd on

uplink fromthe nobile stations to the base station subsystem before

P ar 1 ngrlp THgidERRerin v EH ORI GHON G R eSHRLA TG PTURE RO o packet s.

34. The wirel ess communi cati ons network system according to any one of

clains 10 23 to 33, in which the base station subsystemis adapted to

addr essi ng i nBdr Tt woreldse cammmmidakienss hetwiodn spstemcacchlirfg ts tnyaode tofidhat | east
ctive.second,radio link

one second, nohi |l e ations usjng the .res

Gents 1 Bns 38 Gria: i Uneb It oA, RIS | DRSS vbradarigd tanesiahlishigg iy t o

¢l ai M 340 i EhmdkcdiBe SRERM Al Robilab RN ithd Bhse SatloAGbgRRL N at

| east onee oébrétlyge rerlrcljl%gC%]I oc@s obtgl{nedrﬂd%lrom t(ﬂfé% dat a psgcketos. 3%.@ %‘he

Wi r el essbeformatartingto asnritingahdradicstlecksabeomnead fingm ttiee ddtapakdts, i n which the
base station subsystemis adapted to requesting the addressed nobile station
to 20 provide an answer. 37. The w rel ess comuni cati ons network system

according to gjl.gfﬁ\%ﬁele%sncr%%}'xﬁﬁicaﬁdﬁg.n@%‘?k §§rﬁ€&1%c§rﬁ?§>’t§taﬁ oicri,é ofARhed to

requesting th esse e station to “provide acknow edge i nformation

on the sB8ces3f in whiehahpbasef stithom subslysten liadaptedbtoaiddeddsing Snformatidrhe adat a

packets. 32. The, wirel ess c?mmni cati ons network ystgim accor di ng to claim
He 1 dm g

37, in whiobHe stationtapaenss ther fiesh and 385 ot doast ened PBile stapgns HINg ithy
al ready P{f%%é&%ﬂdrr?&ib%np!i&%lﬁ?ierspbt ai ned fromsaid data packets, depending
ow e 0

on the ac ge information received 30 fromthe nobile stations. 39.

The w rel ess comruni cati ons network system according to claim 36, 37 or 38,

in which said_answer,is transm.tted on a control channel ass gii?lt d with a
>

channel on 43 wHiecHirelRss GoaumenieAtionR Setioek SYsiam AFIr YRS Sbeaim fi he data
packed s. ﬂ‘%(])-%8€hfﬁgé\%lé ‘ﬁnﬁti%%r OfnchfiBd Y5 Gt 1edsPorfd B rraﬁfé)e%l. cEOSREFat | ons

net wor k ng an architecture supporting t Istribution to

t he nobi frensthadatapacledts. 5 | nformati on contents received in data packets at a
base station subsystem the information contents being transmitted to the
nobile stations in radio blocks |abeled by a first radio

36. The wireless communications network system according to claim 35, in which
the base station subsystem is adapted to requesting the addressed mobile station to

20  provide an answer.

37. The wireless communications network system according to claim 36, in which
the base station subsystem is adapted to requesting the addressed mobile station to
provide acknowledge information on the successful receipt of the radio blocks obtained

25  from the data packets.

38. The wireless communications network system according to claim 37, in which
the base station subsystem is adapted to retransmitting already transmitted radio blocks
obtained from said data packets, depending on the acknowledge information received

30 from the mobile stations.

39. The wireless communications network system according to claim 36, 37 or 38,
in which said answer is transmitted on a control channel associated with a channel on
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link identifier (TFl), identifying a |ogic connection between a nobile
station and the base station subsystem and communi cated by the base station
subsystemto the nobile stations, characterized in that 10 the nobile
station is adapted to: storing an own second radio |link

(MFLi, MFI 2, MFI 3, MFI 5, MF17) identifier assigned and conmunicated thereto by

t he base whidhi th® ladid/BISY RS RBtrah @RS bBlali@d FonfERIddRthacR&ts 0 bl ock as including
a second radio link identifier; extracting fromthe received radi o bl ock

the second radio link identifier; and 15 conparing the extracted second

radio link id 5|tifi eféillwttap s?i d,own seco di.o, link ident.ifi ert. 1. The
mobi | e stati o aBcBIPGHES APEHR B I LAPRS, Al SHPTHTGHORy B | ¢ sol 1
addr essedi¢ay hh{igg REIMBIMS h&hﬁ@@&e%_ap}gorﬁfég HRCAiSFbEE6O RAthe akbKlel stationt dent i fier
mat ches the 20 own second radio link identifier. 42. The nobile station

accordi nenfonnationicontents récaiveden dathaickets atoa bask statiad dnlsysien, ther infogmatiore
personal second radio |i | dentifier, .providihng, to t net wor k. i nf ormati on
bn the s GRUETS Prer oamitea s bR papUE s o G oSk BPeigt P sk T Ver | ng
the i nf of;ARARfiEO _FQ}]tiéentigy'ing IN&pifeiidetiSt Bdtivedh aafdbildistioh @nd bR tsé 1 or
42, in which said first radio link identifier conprises a Tenporary Fl ow
| dent i t y stafieh jubspsterasipd ndinnyinicated byehp basarstatioBlsuldystemoy thadppilastationst ed f or
delivering the information contents %o. t(pe HDbi |l e stations. 30 48
characterized 1n that
10 the mobile station is adapted to:
storing an own second radio link (MFI;,MFI;,MFI; MFI; MFI,) identifier
assigned and communicated thereto by the base station subsystem;
recognizing a received radio block as including a second radio link identifier;
extracting from the received radio block the second radio link identifier; and
15 comparing the extracted second radio link identifier with said own second radio

link identifier.

41. The mobile station according to claim 40, further adapted to considering itself
addressed by the network in case said extracted second radio link identifier matches the

20 own second radio link identifier.

42. The mobile station according to claim 41, further adapted to:
when addressed through the personal second radio link identifier, providing to the
network information on the successful receipt of the radio blocks transmitted for

25  delivering the information contents.

43. The mobile station according to claim 41 or 42, in which said first radio link
identifier comprises a Temporary Flow Identity (TFI) corresponding to a Temporary
Block Flow (TBF) activated for delivering the information contents to the mobile stations.

30

48



