SYSTEM AND METHOD FOR USI NG SCALABLE SESSI ON
I NI TI ATI ON AND TERM NATI ON | N MOBI LE

WEBROADOAET/ MULTI CAST SERVI CES FI ELD OF THE | NVEQIER07/000279
[ 0001] The present invention relates generally to
nobi | e broadcast/nulticast services (MBMS). Mre
particularly, the present invention relates to the
efficient inplenmentation of Join and Leave operations

i n MBSV FENIAND METIRODIFOR USINGSCANBOESESSION

This section is intended to provide a background or

cont ext t ANHEIATIONIAND TERMINATION IN MOBILE
clains. The desch‘ﬁtl on herei nTIé i ncl ude concepts
that coul d be BROABCAST MULTCASI SERVIGCESnes

that have been previously conceived or pursued.
Theref ore, unless otherwi se indicated herein, what is

described in this secti ' t ' rt to the
description and cl ai ﬁséﬁﬂ qlﬁ?g%wél\EMn and is not
admtted to be prior art by inclusion in this section.

[ Q00®]] VENEPpresentirRentivir eRtdddeh By fums&ue/bl@eddaet/mﬁlﬁéb)st
data is transmtted froma single source to nultip

d S&Eviges (MBS hit Morrepastigidarly, e prmsmvgntmmver@lamsrto tthﬁeefﬁcwnt
f.
¢ aphEAa Y08, Bl Rl S BN e o a

shown in Figure 1, the MBMS system can be divided into
three functional BACEKIGROENDe@F&HE EXVEDEIOBD, a
delivery met hod 110, and user services 120. The MBMS

1oo des t.
o A8l or T e Bt GrrintidEe Panar e e o iggklp the invention
Eqritpsriited e cRithé. CTIRNddsiipticheth mASTiNcIHES Meﬁta- Ehat could

can either conprise a downl oad delivery nmethod 112
a betveed.hpt g noj aegesspsthoeesthat. hamebwmrwmlh memgl or

oo e o Shor Y AP R SRl TR, Vgl B dBRusc jn g
126ctmabhet mtplamatth@mcxﬁmlohcmd@ialww&hw@pmldﬂﬁ@dqmﬁot
to_many d nmet hods to deliver the application

|
dé‘flﬁutt‘[mg’ﬁip%% bydadpgersindhis segionyp bet ween a
gg aSM §s %ﬁt t%gﬁﬁ(l't &n‘?%‘é&g&% A ¥R Ghta 1§tr WaY from a

ner Pac erv support no
( GEEM souacwctomhldtlpllé.deﬂthratm&\ﬁ thtedanmveetinge.NMIBMA i Bsed for the

LRGSRl e VB el ser copLor dor . OBV,

| Redel®rs. As shown in Figure 1, the MBMS system can be divided into three
functional layers: a bearer service 100, a delivery method 110, and user services 120.
The MBMS bearer service 100 provides the mechanisms to transport multicast and
broadcast IP data to User Equipments (UE) efficiently. The delivery method 110 can
either comprise a download delivery method 112 or a streaming delivery method 114,
Delivery methods may use one or many MBMS bearer services, as well as point-to-
point bearers, to deliver data. User services 120 enable applications on top of MBMS
and may use one to many delivery methods to deliver the application data.
[0004] MBMS sessions are set up between a broadcast-multicast service center
(BM-SC), a gateway General Packet Radio Service (GPRS) support node (GGSN),
and the UE. The MBMS delivery method is triggered by the MBMS user service
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broadcast node, the UE perforns a |ocal activation of

the service independently of the session start at the
W@k00F0Y11F5 gure 2 depicts the procedure of an MBNVBIB2007/000279

br oadcast session, with the session including a

servi ce announcenent phase 200, a session start phase

210, a MBMS notification phase 220, a data transfer

phase 230 and a session stop phase 240. [0005] In the
nbiovideh sAn MBMS sepe cacamprise giliacast or hrpgdogst sgesionso In the

£ \ : . ) .
eRbeSFRGE WAL Oy M RS LDl o
stiesesnatarbatithe BMHSE. dtigwt @pleBit®, thahoohdwae ef s MBMFer

t he | ti cast hearer or aqver _an interaction channel.
OB ReS o 16 Tl e OP LG AN e DR e ment PhaSs 200, o

| s 6Bt PRaGDW o NIBVREIOieRidd ;ISHKSé b0, 9%IaM Efhsfer phase 230 and
description netadata, the UE w1l performa "Join

opegssioh gtopathast 240.320 to the service as depicted in

Fi .4 Th ' ti i I | 0j.ni t :
SJBIRE B tiRhagl mRE B Ry ST b MRS T poseribe to
f the\wartvibet [WhceREbIckbed (Mith 6ctats adaceg 300), theUBHs tHeH@BR]to

At the start of a session (step 330), the BM SC

i fPeeivarservice apequpseIReRiB sLtter i), whighvsp serd gver the multicast bearer or

ST B LA SPUAERAGE  rsyry tomain
patapagrtsen;ide oom ttheses@tilesonptiornt tetadata vha WERRSperform a “Join”
t nod GSN), the base, stati troller/radi

P BRBHR A 919D R8P [ PHe BSEFNGPIcHIgh SUHC 0 ThRCoDEPerPHES
UGvbREE joYﬁﬁg Bﬁﬁé:p@&ﬁ@ %ﬂlg&%@é&%@) aPRYE ht Bgtgvtﬁ)tﬁle kil ®rward the

the session. This procedure i s conmon in
negetificantlticast dte dathcdsE. nodes, after which data

t er,, 350, nabl.ed. The, sessi n_.be ejther

¢ AR o e eyt o Bpiai e T8 08 BV i e T fifronk about

" R 9ShARenPURR trah SBItSIDh. The BEOMEGiokilfigatite pMAkKistrEpresented at 340
indicate the end of the session. This information is

pidfigga e d ininformntion és pyepagpted frgm the/GESNe overdbe Senving GPRS

LSRG B BEEND AP SO TR i R Otk e
t (BSU/RNEN&id dsvautp thlUH. CRstUPrakbes bagih@Qbifications about the

particul ar sessign, the UE nust retrieve_the service
o8t pf gwisswm OFHE FEoCFBITa iF-AORTRH 0t ByHiGast angéroadcast

AR SYRET A el o1 Al B 4 Aplominec

skpthe@dMs3Gpt theiE.eTibe BM¥BCasnds o fSekslon Stop” request at 360 to the
network to indicate the end of the session. This information is propagated down to
the UE. The UE may also choose to leave the session prematurely by sending an
“IGMP Leave” message to the GGSN at 370. “IGMP” refers to the Internet Group
Multicast Protocol.
[0007] For a particular session, the UE must retrieve the service description from
the metadata carried during the session announcement in order to extract the time of
the session. The session description will carry the session start and end time as a field

of the Session Description Protocol (SDP) file. This time represents a network time

protocol (NTP) timestamp. The NTP timestamp is the amount of seconds that have
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of the Session Description Protocol (SDP) file. This
time represents a network time protocol (NTP)

wo 2ovestanp. The NTP tinestanp is the anount of PEEE200E000279
t hat haveel apsed since the 1 January 1900. The NTP
timestanp is usually represented by a 32 bit field
(optionally with a 32 bit second fraction field).
[0008] During the nmulticast _of a popular event, such
aelapsefgjnse thepbfanupg 1808nThe HUIE timestasnp & wsuplly Tepregented by a 32
ny; . . . t he service.
Yl BB iR Fa RIS B GPRAUNE | 0 Derorm
t [0908pi Dusipg tiad makticadt of h@opulai ©aht ducherssi roajos spoting event, over
time, if not otherw se instructed the BM.SC. This
P, 405 TarBy OSPPEROLANGR € FRESHER W ASPES SFeRer it ol such o

Iﬁlgﬁlﬁ@ﬂ% B¢ 2R} 8ObLAefRe chwrfo@ﬁl thOFoif gﬂe@fioﬁ BEthé BRBdaAY session

UEs initiate the "Leave" procedure at the session
estdrt ttinmg if 1bh ptheivgiseimsirgeted by theddM-$¢. Thistcan gause 4, situghion where
the 3GPP, TS 23. 246, V(. 8.0, "3rd Generati Part ner shi
PG ECtork s ieriopdst: cisciopieanyibn <GP St oyl Ali? e dioton
Syabe UEASHEslcIhe NMMabbnBdLedRs aate asbiollehd tigrs tThEekMicde
(MBM5); Architecture and functional descripti

t
( Rishwadbinectionddienfiby 368BGS 40 Vasil, i Gengiation Partnership
fall. : i i i 4 . i .
b Bl g Technas A B G A Sorl i BRI st Spebt Ridifnedia

S Broddesst/amiltcase Seaeive (VEBMSpmMrahitecaurs ahe finctiond] d8esiption
Start tines and nmay be shent Sone ti before the
sEr<lpase 6)'s Sgpiember Q0 {LhisggetionsasfoligSier i od coul d be
haurs, ]\ﬂ_%éasmogggﬂwmqgks. 4.4.2.2 Period between
Service

nouncenent and Service Subscription Service
Sdldst i Pptiodbeteaen Beviberamnanytcnment et SeseiooStat t er

Servi ce. announcenment. 4.4.2.3 Per,ipd bhetwee rvice

AR ST SEREO S0 PR L SO R RO SieEBbEragyma be
t B&t USRE tialRHBre e RPHESE Rl de d)sthR ST WSS tihi® pRridoe lcvbld®e hours,
Announcenent. Users will typically Join at the tinme of

' t Heysrorsivoowiedlg- so that the period between announcenent

L T T

usersceRbetiitiongah Oe dohdarybing isdicretor pften Swtviot ahnavacement.
the UE shal|l be able to use paraneters sent by the

BASES PRriphhRetysst, P eyl cq BT A% P4 R8oni ze t he

‘ég‘gg :Jgi%irgittg}r?? isth8sea Y thE LR dnBBE WRSIOsSiBlyThekpBR to a Service
Announcement. Users will typically Join at the time of their choosing so that the
period between announcement and Joining may be very long or very short. In order to
avoid overload situations being caused by many users attempting to Join in a short
period of time, the UE shall be able to use parameters sent by the BM-SC in the
service announcement to randomize the Joining time.
4.4.2 4 Period between Joining and Session Start
Some MBMS bearer services may be 'always on'. In this case, Joining can take place

immediately after Service Announcement and possibly many hours before, or after,

Session Start.
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Sone MBMS bearer services may be "always on'. In this

case, Joining can take place imedi ately after Service
wa@\ssaesrent and possi bly many hours before, PCT/E2€1000279

Session Start.ln other cases, if a Session Start tine

I's known, Joining may take place imediately before

Session Start or after Session Start. For these

servi ces, the announcenment may contain sone indication

ofn éthti ciReeffd DebsiohiStdit tise iskrawch, Uksinghoay keplace onmediately

choose a tine to Join the MB bearer servige. 4.4.2.5
P05 BEORSGH! Sl SRS ey (RS STV AP B et may

S@&ﬁ&ﬁ%o%@ﬁ&icé’cm df ttﬁﬁe b&RJd wikieh b0 sdH OBk Hbul usi8ehoose a
to start. The tinme delay between a Session Start
i hidiegatpinrthaVBMStheater skavige.shoul d be | ong enough for

t he WOr ctiops required, at si,on Start to take

P DS POl pAGPE B et i Bl R ARTon o' the

USBAMNn Sntiaditabimat the frahdeishieaisaboi taRetut. Pas siirrdelay between
Start may be triggered by an explicit notification

f nGestioreSemiscation andaceiabéate shavihbelong capehy ios Bigrmebgork
wg%(glﬁ?é Ii%e?}ifa’t s ssﬂ)fnt ﬁ&v\rkt) H:ﬁkg‘ bﬁﬁ% e. f}g{%@ﬁﬁgﬁ{f ggﬁ{a(%finfonnation to

e ne 1'S™No eguire er
t e SERAIN) RstdBlishnentlof the beatr plah@ can be assuned.

4.4,.2.6 Period bet S [ .Start d.S [
ok oscrent od belueen Secel b Sart and, S0 S8, oo
SQRhedar péthe }egwcﬁ%l’ﬁc}?%re' s8fup afidr (ROQHH A bRGioA AR transmission,

Session op to the network, ‘causing the rel ease of
b elar eatwosis noteguirddinduéier thefsessinsdatalimnsl loss ofattagantberpssumed.

data is short this may,not appropriate as it
bri"ﬁ%)'g%ﬁﬂf’&’gﬁ“@eﬁ%rg?ﬁbonéﬁag6?@58?8&1‘8813The duration of

t Ri7Ren the BMigH Rnd@ th@dhereSs héRlof®4 & bedsentiRP @Mitgiptidle period”,
The order of magnitude should be defined to take into
adtcshontd indicaisiSesternStop 49 thenetwork) crysing themrigase efreaper resources.

. . f .t BM . t i i ti- .
" Hhiwrpr b i AR AR AL B HOR B3RO HERpblopR o it
BMrifgs Ngaﬁséé sighdlingtdne phbEsise _sshax%uraa{rﬁwftehtst"mmging gtgiged" is
next user service sessl on ar . .
sémplesteniptignzlependse dhe exler A maglﬁaldegﬁ%}ﬂg b éeﬁéédatm@e nto
Lo U5t H&%?FE%S%@]%C%&%%@TM%EM@ SndNY! e BM-SC

announcenent to ran e J0|n|ng t1ne. eC |pn
7 v2ands wfust hessRGRBHETiSoR Meddificatfndinithe MBMSGearer aerivies level, the

ggl\td:j : glhulgﬁﬁg) ! %%@Mr%ggpé %gégmsﬁgrﬁég :t}geartléx? R/Hﬁ/l%ulpser service

Breagaost i irGast
[0009] Section 4.4.2.3 indicates that the UE should be able to use parameters sent
by the BM-SC in the service announcement to randomize the Joining time. Section
723 of the 3GPP TS 23.246 V6.8.0, “3™ Generation Partnership Project; Technical
Specification Group Services and System Aspects; Multimedia Broadcast/Multicast
Service (MBMS); Architecture and functional description (Release 6)”, September
2005 also mentions that session Joining, triggered by service announcements, needs to
be spread over time. The parameters for time dispersion need to be signaled in the
session announcement. However the only related information provided in the service

announcement, as described in 3GPP TR 23.846 V6.1.0, “3™ Generation Partnership

4
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Service (MBMS); Architecture and functi onal

description (Release 6)", Septenber 2005 al so nentions
w0 b@r/ogHassi on Joi ning, triggered by service  PCT/IB2007/000279

announcenents, needs to be spread over tinme. The

paranmeters for tinme dispersion need to be signaled in

t he session announcenent. However the only rel ated

informati on provided in the service announcenent, as

d eryei:tb EeclinicaB GREvificatida . (BdGp Y& vice®and Sysdenbérspeds;iMultimedia

S rg@ gt/q\gﬁ %;g%té\ﬁ?e;@gg&{sga}\iﬁﬁg&h%an tf{lr?crtllonalo(ijegcnptlon
BrRefeR)" Nibdeh®RB 20038 4h 6 SeskiBMRL anfienB tinRCih URESPPdile.

funct| onal description (Rel ease 6)", December 2002, is
t H@OJeDés SThere istcarmentiyigo ecviuthn tiyet handlen ghegspuerqf rendopriging fhe Join

i L5, G rtentl m ?IICB.S o astglhf’%xsorﬁsa lI%%FtlﬁfcllflsiJ%
fa ii HORT T HO P A anaa

ol n eave operatl ons

Mibdeki@astHdt Battasishs fog I iticasting Eﬁgum@sg,lahalgcﬁuhm was
Deering, "Host Extensions for IP Milticasting Lﬁt )
1qsqvosa¢1fca|ng@twetsh FRONA NGIRLsERERtPPPBIEMHAder Hiy prgp%s@g ulticast

MEODLr SO oht§RY &t OH%. FentrRhificadt q}'ack E&ﬁﬁﬁéast router

recel Vers-rep or Htt%el r erest on ven ticast
grupop ré&eokng o rqicjuestmhﬂl thls:plsposab latmfultluqmb muterwnodmgllyamultlcasts

LEF(;IJ‘%;’;S(} lpi}lr}g}ﬁ? B‘&lg&agtaglr%%ﬁaj%@ggerqsﬁ a‘?lteedr O%té/grls ihat are interested in
Myhdis g@@ﬂic Q{L@&U%stg%rohﬁ‘ %ﬁlﬁ@lﬁl se-ll_é&?a F&foftinBtifie bhteeAD@nd D

interested in th speci f |c mul ticast group randonij
s eeewids and e artimergerondinglie t Viearexpitared ot sigenfhie regaiger generates

<Pl T RS SR M R Yo R e

grdeRts At dno et redilefhss dikadyepoesd meibwsNil no tdpoft will be
recei ver detects that another receiver has already

r eg@@maﬁed ek make suyg thab%VtonmelmbﬁéShgblﬁéPﬁﬁ%@nersas a
nélyq?lglg cgu% e that only one menbership report is
S

areply to a request. [0011] In 3GPP TR
230814& Vin. 3GRIOTR "B 6Cém . oa‘ta’do@exfémttdmeﬁasﬂmemhﬁarmpmt Technical

ARG Ao LRt o SR Ery Mfecise SN Eagd g HEsdtast Molticas
( et gﬁﬁm)t %%lﬂfe%hﬁ@gﬂdfﬁiﬂé’ﬂdn‘apé’éscw (RRda886)”, December

Decenber 2002, a Backoff Tim ng
aI 2902 4 Bmkos"f ‘Tioning algozithe 1smmrmenmtcctartd1@nuﬁs the UE to calculate a

L et iy A A SR e s

Th@nd. NI iR rin@RoR sy tHifAlSodthankichMmunscatedniohe UBtveithin the
to the UE within the Associ ated Delivery Procedure

d e%sspmptedd?ﬁlwam Prgcedvee deseripticar duiring the y¥se vevipeliscovery or

.?.ﬂaénq g or | {Q{]oﬂater ?§ gz[rt gftsthg Qésgloﬁfcoﬁt%ﬁt Sﬁ‘rcésafl é’&itﬁl‘ﬂq}l@lﬂ&es two

parts: randomization over time and randomization of the repair server. For
randomization over time, the BM-SC notifies the UE about the existence of a post-
repair service and signals the parameters “offsetTime” and “randomTimePeriod” for
the UE to randomly select a random time at which the request is sent. The UE runs a
uniformly distributed random number generator to generate a number between 0 and
randomTimePeriod and adds to it the offsetTime to get the time at which it can send

its repair requests after the file download/session has ended. For the randomization of
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parts: random zation over tinme and random zati on of

the repair server. For random zation over tine, the
wBktosnat i fi es the UE about the exi stence of BCT/IB2007/000279

postrepair service and signals the paraneters

"of fset Time" and "randonii nmePeri od" for the UE to

randomy select a randomtinme at which the request is

sent. The UE runs a uniformy distributed random

nuiheepaigserwen ths BMoSg sedsatlist of ienaib serverdy Risenitloin gleiAssociated

r ' ' .adds, t.6-it the.pof T t.0_get

IO R 0 P e By B B e
afgegeratoneo faldot a dmwiohogavs eatofhe listsofeasiitkeryeds. t he

randoni zati gn ofthe repair server, the BM SC sends a .

| ﬁﬁgﬂéf IP&’B% of tL% ?sosé?mw%sgnwdﬂbpﬁe:thﬁ@ex%rs Berqisag discussion or
Dad kYot Bs9SEAULRI RS fp 1R £ %&a i

uni fcor rgrloy aof ?st@%{%ut%ﬁ r §nJ g%rﬁ% EUL r(r%g‘?o entl(iedrﬂaglfQI %?}mtltcl)cast/broadcast
saletarka random server out of the list of repair

servers. [0012] In both of the systens descri bed

above, however, th ' j i eachi ng of

a systen1randonizi§5ﬁ4%¢H£§ﬁgLiggagkgggfgyﬁons in

mul ticast/broadcast networks. SUMVARY OF THE | NVENTI ON

[ Q003 Th® ReREmbentivongitbiiaes dr Axorithm RAtIR! ddeiidiioh OF the
the determnation of the time to performa Join or _ i

L dietogiseliern jadhin ordesare ppaatingn di hsgogiespradinggsignating which might
m r f in. ' .

dﬁ% 09§§§ a?ﬁgﬁﬁ§gﬁ%ﬁ¥%§§?§ga§é@E?E“QP%%”%%%ﬁ%%%?d?%%ﬁ'UTO“
ststarting@J@n dpemtiapehalEmheckshiftheleunteiakse isfindifea protection

current_tjnme is. i.nsi.de rotection riod.. If _the
c BeFo HhaEat Pﬂ@ilw@_e@rm?fsaqwr@gr hGa the YE salehlates a
Ua SR P i@ u8iRigdhd QRN MRt d‘&sféﬂ@teﬁlféﬂMTiMe?Erri?ﬂ e)t/nd a

instant, a o_Iesg(gnat ed randomli nePertod and a uni
divsifpinplytdesiributad pmidgmije pencratesto: salva betavepe tloxigmmted values. The

des d I . Th I .Lhe,.Joi
LTI R AN R Ny —

C Wiinfieeid befordtheistssiaf jolrestirt8mS ethsh 8 Parldehitihk ddstant Fdending the
then a randomtinme instant for sending the Join

ne8Bpessgs is splevlpted dasadpndle sgssion dois stast time, ardasignptedt

ti . . : i o
e Bt R SR AU A o B B8 on e
wivtithimthichdloaved dvwechntinoeineasloteotion perdod) tiwheahé Jdin request is sent
period, then the Join request is sent imediately. A

s i"ﬁlmeglrat%nf-oééggﬁ?@ragféa Islsedior dsfermige {dmee faerign a Leave
PeLEfigha Leave operation. [0014] Wth the present
invention, Join and Leave requests are di spersed over

t i[@4] With the present invention, Join and Leave requests are dispersed over time

during a protection period so that the overall scalability of the system is improved.
Requests outside of protection periods are considered as already randomly dispersed.
As prior proposals have identified the need for an algorithm to improve the scalability
of Join and Leave requests, this issue has not been previously addressed. Therefore,
the present invention fills a gap which has been previously identified but not
addressed.

[0015] These and other advantages and features of the invention, together with the

organization and manner of operation thereof, will become apparent from the
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during a protection period so that the overal

scalability of the systemis inproved. Requests
woeiogiogia4df protection periods are consi dered BST/IB2007/000279

al ready random y dispersed. As prior proposals have

identified the need for an algorithmto inprove the

scalability of Join and Leave requests, this issue has

not been previously addressed. Therefore, the present

i Holeowing defailtd desariptigm wherciakérein doapmciporewitb s accompanying

identified byt npot addressed. [0015] These and ot he .
adiAHngY @816% IIF%%FFE’P’é@%S e ﬁk@l}fﬂ?f@ﬂ%tﬂﬂa}@@%ﬁ& ﬁ’?@?faf drawings
V\’idthr{l))@@le'bgﬁni zation and manner of operation thereof,

Wi | econme apparent fromthefoll ow ng detail ed

description when taken in conjunction with the
acconpanyi ng dBRIEFJRESGREFEON OF a1 DEAWINGRave |i ke

nuneral s t hroughout the several draw ngs descri bed

b : E : I =
ooty 5L ERSELETI O AR i
c eaweuetdetinaly, MBMS service delivery; [0017] Figure 2 is

a depiction of the .individual,  phases of .
DA HiEe i 8 ApFU & G B aa prpsegaf & MEMS byoadoast service
depigliben of the individual phases of a MBMS nulticast
sérvice provision; [0019] Figure 4 is a representation '
sHeR8) g Rigweddes depiotiomet the atdividual phBies ofra MBYEsmulticast service
servLceﬁ_[OOZO] Figure 5 is a chart showi ng the

pPo%e¥8%of i npl ementing tine di spersed Join requests

‘agﬁmqi M ghr@ 4998 r&fFeRetafiBA hd¥ink APridees o hctivitiagtaiMBMS
[0021] Figure 6 is a chart showng the process of
| mptltipashegriiget i me di spersed Leave requests according

t inent ' QN . . .

L0 SBT3t DR o

t hequest¥mctardingid ondermbddimeniogfehapiesent isveldomr m ned

according to one enbodi nent. of the g]r esent [nventi,on; d

[ dBe24] Figeied 18 aicharhshqvgig diedirpeeshe m@e&lﬁ@%t&}e@ dispgye

Wi G0 FddBedtd Aot Rl IR oPBRIAREAMinkéntion;

deteer?n}éréegé%accgr%% to one e ogi rrer??é gf tnhe present

| 10e22]i dfigufed024]flofi charteshOwirng the parcsgant Whigh thestime fo perform a

nt}l%{nl oepetra lo%‘.%ls1 gé]cgnﬁilqg& ac%%pdir?ge touosn%derrllb%d}mhgnt of the present invention;
[0023] Figure 8 is a flow chart showing the process by which the time to perform a
Join operation is determined according to one embodiment of the present invention;
[0024] Figure 9 is a perspective view of a mobile telephone that can be used in the
implementation of the present invention; and
[0025] Figure 10 is a schematic representation of the circuitry of the mobile

telephone of Figure 8.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] The present invention provides an algorithm for the determination of the
time to perform a Join or Leave operation. The corresponding signaling, which may

be performed in the session discovery/announcement metadata, is also defined.
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i npl enentation of the present invention; and [0025]

Figure 10 is a schematic representation of the
wa@poocioptiny of the nobile tel ephone of Fi gure 8PCT/IB2007/000279

DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[0026] The present invention provides an algorithmfor

the determ nation of the tine to performa Join or

Leave operation. The correspondi ng signaling, which

NWY2YE DRbh BEdeBAng Nsdriite 8@fouhOdnéht Heavpeyhs Wﬁ%@éﬁﬁt

netadata, is also defined.[0027] Upon receiving a

séatahase obnoaniasramite. s gaeoyilkysual wpgapsed for snterest in this
d@r@&? ? tﬁ) st,rep%ﬂ? ge{lé/ct fife SgH/llg?t Jlg?ovys?l?%teh%d&lrh ttf% g&kllgé Iguide ata

er est I'S servi

V\latelr t1$r&i éK.’Hls tidee astnittiggera tHedoirbprovaiungattthe UEQ m t‘Besion leave”
service guide at a later tine., This user actio
t PREGYENCA PSS G EMpPES e oR Hhe veish phibeyger, oy it %%’é? #Homatically

lﬁei’a‘%ed &Pé%fu?ééegﬁo&@rwbe HRE Hhs lPéeﬁ'f@éc?iF@' y on the wish of

user, or It can automatically initiated after
t [0828k s Aiccordiangdo toherembedimisatof the ackerd infad@aR|two types of session

R R e Stous B T o s BRI PR are

| femnblibicRferatioiEste pbBoRid A LRAEN, &Rﬁde@éﬂrélfb?)eratlons are delayed
| mredi at e operations are perforned i nmmedi atel'y, and

dedieg # tandopiitac.i ons are del ayed using a random tinme.

[ ion r f
ol 3L, R iR e BT LA B T EL e bl b
pripletioatyideasf] tlwprotwtloxdpémm bubéurird theahbwalsie s&smn join/leave

join/leave ti rre period. The all owabl e sessi on
t e Ppdoq.- hEhg fliasvabls spedon i%letlg’éé%?bﬁﬁlnj“‘oli’qﬁwﬁfb‘ihﬁ S?SSWEJOIH start

Z\nxﬁ{gtaﬁ t}%%%ﬁl&{‘erﬁf}ﬁné | 8- L9k 0 &18091% AAbivaPS ’se§sn)% leave time

Ie sessi on 1 eave tine e fine starti
afsttles titnk etasthgpsafom theadessiat i stmrt mtmeeamd reaholy mtowp arlsitrary time

an,arbitrary tine a r the ssion end tine

S8 Bhochdpih i e UhiEF o IP 8 heRvg gamatib g peRedputside of

L IHBSEAI R BN E pbri IR, 1REH HREPerdBRNsHIUR] BOEREPLR% random point
shoul d be deferred to a random point of tine after the

sefdime @fteltthestlartr@ﬂ?timﬁb?vmbéepcrm 50030] Def err ed
"S5 o DRafGaPRHy™ HE Peroriedir R urFaE oRRRLSY iRagered

OgGitlg thé 9fot@@t1@n‘?eﬂod | Thik lkén bcudeot eenple ifiie AR HEG@s!tY
join a session for which a service announcenent has

j Yemplacally ieiag spesion fprwdidimseayise amosneengnt hasivghaen received.
IRk A6 als® oL & B HE uldd AeGREM0 G thBJe v 1E RIHAE BE JrBfction

period, or if the UE is switched on and detects that a scheduled Join operation was
missed and a protection period is in progress.

[0031] There are 3 different protection periods that may overlap. The first period is
a protection period starting at the session join start time. The second period is a
protection period immediately before the session start time. The third period is a
protection period starting at the session end time. In some embodiments of the
invention, the duration of the protection periods may be different from each other. In
the event that two or more of the protection periods overlap, the start time for the

protection period is the earliest start time of the overlapping protection periods, and

-8-
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period, or if the UEis switched on and detects that a

schedul ed Join operation was m ssed and a protection
w@eoorooi1#s i n-progress. [0031] There are 3 di f PET/&B2007/000279

protection periods that nmay overlap. The first period

is a protection period starting at the session join

start tine. The second period is a protection period

i mredi ately before the session start tinme. The third

P@kiead ki oF thY foRetib®PerRl ik @t 18et dnldAENSSS thd Sv&ﬁx?yﬁin%n

end tinme. |In sonme enbodi nents of the invention

dmrpéﬁctl@mpmmhe protection periods may be different

a
B2 e s8lop sblobEn S B phBlioh BP o e bid§ be

pmdtoetetilt@ theaem othd firt figrt tmklis Settingd o vtzhlaIEGG‘SN el BM-SC
over | appi ng pr ot ectl on peri ods, %g)dt he end t,i me of the .
PP TERIESP Tersrvesad ipsogesel ofyeguestsiog a e vap nayltipask group. During a

o{}fll%fécﬁ&ﬁ’he B P HA 88 Lk QP eltad fime[aQ Q3%dn he og tloc‘xfﬁ% red as

nounce an indicatiron of the join st
bae basgls tnad;&@lette atrirgloESme Tiiséanit @mmtoﬁcheduld: thempemtiohet that time

ti f whi ch. GGS

inept o€ BePbsfihim e hisebd htide st i lloind e JudnGF bffonoe
Dt A0tha sedsRing6in @t 86 bPshy ther ﬂe'Eeréffc%n{J& SHdihEBA the
time at which'the operatlon is triggered as the asi s

t eperationw | Thed /B3 usesradiandpinnkinieeriad tvalwe dhat ds exdrasted|fom the

CRFGSE PR B Bl i R st BRERA I ' °
r @083eNTRe tolIvving eduatiosLhdiwdidw potentid]l &altuct bfMbe @dndaytime for

ot her reference tine depending on the operation. The
UE“Q@P@§ IpiReeAEeR A Geud od val ue that is extracted

1mgtlhe serv edeaS Ove B nnguncenent netadata to
0?8 [t e °a"e'1fa 8‘01‘5? H{é The foll ow ng
equatl ons show how pot ential values of the randomtine

T T B
J @0@%‘ afd tﬂe{@é uqrual(iél}S, £, ﬁ‘?ﬁé &Lﬂﬂ%? dd)c “Ih?éiﬁ W% 18{1} tﬁﬂ?ﬁe

at’i ons e curren
ojpigeeaict pRaridont TimgBedwlis ttRaRla:hnlnfEl T!mféel?em)d md;lcatlaé tdRhn ddby the

Ti nre Pe ndi ted to t by net BM SC,
oretEpe ?\kﬁ&! - GF 8 mlﬁ&yaﬁe@%ﬁ e ﬂEEB ’go arg pgndom real
I ARARR H&Yec UFRE S %é&%rbaﬁuﬁt%h dsif d'@tantB¥ Rénber generator.

cal cul ated using a random nunber gener at or.
ProtectionPeriod is the duration of the protection period. If the UE cannot perform

the Join operation at the scheduled time (e.g. because it was turned off or out of
coverage), the UE checks whether it is in a protection period or not as soon as it can
perform Join operations again. Ifit is in a protection period, it should defer its Join
operation according to the first equation. The second equation applies for operations
that are triggered outside of the allowable time, for example before Join start time.
The behavior for Join operations is depicted in Figure 5.

[0035] The time calculation for sending the Leave request according to one
embodiment of the invention is similar. If the leave operation is triggered before the

scheduled session end time, the UE checks whether it is in a protection period or not.
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ProtectionPeriod is the duration of the protection
period. If the UE cannot performthe Join operation at
wo b@7sehetiul ed tine (e.g. because it was turnePCDIB2001000279
out of coverage), the UE checks whether it is in a
protection period or not as soon as it can perform
Join operations again. If it is in a protection
period, it should defer its Join operation according
t df hétethien tist UB qeratsiisrlcaTheqeest anohedigtedy.i Wit iapph pededtion period,
operati that are triggered outside of ..the allowable
¢ Rt O g et ontitr o Siing O B o oWing SR or
f b Qperat i i i -1y Figure 5. [0035]
| oL beIREr & LD R DRk, Bl oure S, [0039]
ACHANGE ngto{ngtiﬁd'iﬁl LHRRGS Qelfgavet)ﬁ&gﬁoﬂ NEALAGAR tinfe after the session
simlar. If the'leave operatioh is triggered before
t head sSicleetobdthgste shd fohlowmag ¢quaton:t he UE checks whet her
it is d.n a pratection period or nof.lf not, then the
U2k T Ssveabad i dols  Prales 051’%1?%2) Ifitisina
Prigbset i aAhdeel@iont Rmd dtee HadoRf @aISiunterd BeWeen 0 and 1 that
operation according to the follow ng equation:
L enapeti edculatedipsieg e randpgenunreeh goraTatee Per i od) The UE
a tical | h I e rat t. .
CinESH (P v NG UERHL A B SRR o fgn iy eRe
f ahdngai g opaadis @fs pdrfvaiedi The bela@haifonEsuidioperatiofsds depicted
protectignPeriod) [0036] In these equations, d and e
arig Figi¥eiém r eal nunbers between 0 and 1 that may be
C 6 at i . | W q .
QBRI I g3 Ak 5 A TP SRR RRIRLRLIE Addiadds plfple
whiiofrfs/Icases rieederbapeafomed at {hesessamestgper Incrunked casehi is possible to

behavi or for Leave operati .1.s depicted i.n Figu :

[ owade meig g secaiind JnaEere debegt of A ggi UE o the same
myihé cast | P addresses, nultiple Joins/Leaves need to

b e performed at the session start. In such a case, it

i SI0p3Ysi BieeBMoS{gecdstte takernntozicemmt thenrevostdgenithe aid) other

L

akKe 0 "‘accoun

Presyvemstheb@sioh st ;aadhoéthe of dah ayhdigis§iast Thi is disalssabin detail
the connection set in order to determne thg

{1 ieoondeA SRS ISE A7 BCorVbad, {HeHaTIOTGRarasigip Project
R Tt L
PaBitoaédastilinltRmstj Seevice (MBMS); Architecture and functional description
(Release 6)”, September 2005. Depending on the type of the timing algorithm, the
data transmission should start at least after the expiry of latest possible timer, which is
tstart + RandomTimePeriod.
[0040] The parameters of the time selection algorithm may be signaled in the
session announcement metadata, during session discovery, or elsewhere, such as in a
website describing the service, in an SMS or MMS for service description, etc.
[0041] For the implementation of one embodiment of the present invention, the UE
extracts the information related to the timing algorithm from the service
discovery/announcement metadata, or from another location where the information is

available. The UE then updates its service guide or presents the information to the
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SUBSTITUTE SHEET (RULE 26)



Techni cal Specification Goup Services and System
Aspects; Ml tinmedia Broadcast/ Ml ticast Service

W@ BNVBYT14Ar chi tect ure and functional descri ptiPEI/IB2007/000279
(Rel ease 6)", Septenber 2005. Depending on the type of
the timng algorithm the data transm ssion shoul d
start at least after the expiry of |atest possible
timer, which is tstart + Randonili nePeri od. [0040] The
pasadhe userahayt dxprdss ite irtedestdh itlonseavigoon tdqresagr ibmey configure
signaled in the_ session announc t net a, duri .
sdisEdo aﬁl@’é]é%arll)syJowrSOB}e%Wﬂ%ﬁSe?n AR ?rﬁtﬂéé ‘x}%’bg’fﬂfgsses its
d %ﬁ@fek@lﬂ%ﬁ rbdiRstS ﬁfe\ﬁbﬁﬁolpekﬁloﬂ%% ¢l Féﬂé@af Olat&reinYd. T8 the case
description, etc For the inplementation of one

e teR{E mfconﬁgurpd es@mmatmaélmummertmnéeweéﬂt pagciniiate the

or.mation Ie lated to th
i ﬁ‘amsoeﬁmﬁea g BT RSB AR Ao REficht ABRET
J’ZE Adgpidtaninhgire 7 Bgor fiEhFEid Join b}ierﬁt‘i/ciii ttiRle checks at
The t hen updates its service guide or §%§§ents th

e
i stepr 9Rf the crigent Hisaasis Ansidnepigisetiongried P dhescyrkegt time 1s inside a

e
| Rinid@sians thewhiadotn TinePesed ar&i(epraadsmlsy gdnsratett @valse betpmnn 0 and
request, the Jain

e tr| ered
| de ahichi gy bq wfoRE sei%‘t\m@ n%{aw o2 oifir PEB?WOPOW UE
ayf ARhEGA the Ffh s m%g% Be §§ft Wi ﬂ'ﬁﬁspebltﬁeg ibhd 'skba?Q@ If the

the Joi'n operation | diately upon reception of
a rmtmmdanemtbefmfs ﬁmsm([)mmmm@rrwe(pm D@taldre of bp@uh@pfptectlon

upon oi erat | t he.

T T e T R e R
PehésRsbe ik balbdlBtel Ut §t69 Y30 baked bf theekden piPktaiteidid, on
perio then at step 710, the UE cal cul ates a r ando

t ipretegtismPgriohand arrardem aymrberi/bebyaen @ gad 1, which may be
 SPIGERNPSHEAAL: afhd GROTAE ORISR, hfmpgge s v

mey¢hddullddowsep 740t llﬁhe dmsérft itiipet ik ewithinTthe al]JEw’edh eme period but not in
schedul es the Join nessage to be sent {

s feripteriien peripgd, Hien §1%<‘e19117m91“eﬁt#5 s(eﬁbmga?(f 1381y, p7 Frpresgnted at step
befpre the session join start tinme (i.e., outside of

both the protection period and an al |l owabl e peri od),

t 0043] rSindlarty Figerei &nis tacdtow Eloart Semuigiipe tphesegolhnwhich Leave

F Graeare v e poeals Bifelerhiied TG SutFan e s e a
b m%megfe%graﬁon WriGBedBr REtiated itelby aQisét ddckitnast by some

or may follow any other distribution. A Join rressag
| othérenen eutsidaolthe prosstipneeriod. Hitee ewrantHmets withingthe

W prlc}%egtlcgnhgenaol | Mk g rgl’lldn%‘l ik I1so galg.{féte(ﬁ] R sbﬁ'dmg the Leave request at

step 810 based on the current time, the RandomTimePeriod, and a random number 6
between 0 and 1, which may be randomly distributed or may follow any other
distribution. The UE then schedules the Leave message to be sent at that specified
time at step 820. In one embodiment of the invention, the Leave operation can be
defined to always be initiated by the session end time given in the SDP file. In that
case, a random time instant for sending the Leave message is calculated at step 840

based on the session end time, protectionPeriod, and a random number € between 0

-11-

SUBSTITUTE SHEET (RULE 26)



a protection period, then the Join request is sent

i mredi ately, as represented at step 750. [0043]
wRov7logriky, Figure 8 is a flow chart show ng tP€T/1B2007/000279

process by which Leave requests are perforned. At 800,

it is determned if the current tinme (i.e., the tine

at which the | eave operation is triggered or initiated

either by a user decision or by sone other event) is
owndild whmh migebgumifosedy dntrivetaded mayffollore apy othendistritwtion. The

n the rot ndom,t
et el s BECIGERUET a0 0, 1 BETuBeh QRS ALK i session
b ame din® (i b it a’rﬁzﬂlovidb[@perioﬁ? afRBAE QR B iphR B8 ion@driodNHerdthe
random nunmber d between O and 1, which ¥ be ‘r andon

dileere maped tovenhimmediptebinanieprasenied atgiten § ithpautema f cally
t at that
S ARSI drfe LEBK T IRRRIIaLAIRe P P e

i rfoedd]i dinshduhdbd patue thapﬂre@enannmaaf the raiﬁlfoi'mtﬁde imtant can be
al.ways the session end tine given in

t H’éngBFﬁ 4 %fflelieﬁt Y ?fﬁtof’@ﬁ%@ho& PUEROS S Kar sxamplé; U Hhe gegeration of
S eYehddin hiiSb eSSBS SAOL id SusdioBd lééseé?ﬁatents el aﬁétﬂer

based on the session end tine, protectionPefi od,
ram@bnmmmnﬁmamfdubpumeﬁnn@@h@mmd whi ch may be unlforn1y

di i.b ot he tr

bR e B g e oo B il one
ClRRim i B (icorhRhonFafie, session end time (i e..
within an all owabl e 6er|od) and not in a protection
peripgersiopeh0tRedipEaYEF-f'dguest is sent i mediately, as
I es: ebantethsairmSGepméaiaants: MRS Attt Daalpliyh”

S%“r‘n‘é%& W%ﬂéf%&&ﬂmﬁ G Leave nessage is

cancel d be noted that the

g éreaianiesacen fory Wi T Ps i eptrd 0P T B MSrsr derticePesrrintian”
|%&b&ﬁﬂﬂ&ﬁd@d@ﬁﬁﬂﬁ&ﬂtly for opt|n1zat|on pur poses. For
e <a?(% enie’nt rllamF t" esc ?011" g)ge—qgt%n?cﬁescn gon % e e;n 2?%:}8 en
|ﬁﬁ$@W@hﬁ&@?@ﬁwﬁ%mﬂhp§mwﬁ@é%@%>naybe used. [0045] The
fakggwkﬂg>is netadata of a service description for
B i R e T A
xnmm@uﬂmfhm@@ﬁafhetadata 2005: MBMS: user Ser vi ceDescri pt

| QR elesmnnﬁmex@nmmnﬁeéwwgpAABrandaﬁl@Ju&Q%f MSab&IR="0"
tg%géthbnﬁﬁgace— urn met adat a: 2005: MBMVB: user Ser vi
“HSption

<xs:any namespace*"##other" minOccurs="0" maxOccurs="unbounded" processContents="lax"/>
</xs:sequence> <xs:attribute name="fecDescriptionURI" type="xs:anyURI" use="optional"/>
<xs:anyAttribute processContents="skip"/>

</xs:complexType>

<xs:complexType name="userServiceDescriptionType">

<xs:sequence>

<xs:element name="name" type="nameType" minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="serviceLanguage" type="xs:language" minOccurs="0"
maxOccurs="unbounded"/>

<xs:element name="deliveryMethod" type="deliveryMethodType" maxOccurs="unbounded"/>
xs:element name="accessGroup" type="accessGroupType" minOccurs="0"

maxOccurs="unbounded"/>
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el enment For nDef aul t ="qual i fi ed">
<xs: el enent nane="bundl eDescri pti on"
wo yedtiundl eDescri ptionType' 7> <xs: conpl exTypRCT/IB2007/000279
name="bundl eDescri pti onType"> <xs:sequence>
<xs: el ement nane="user Ser vi ceDescri pti on"
t ype="user Servi ceDescri pti onType"
maxQccur s="unbounded"/ > <xs: el enent
naf®kmea At aidoh baletve ttynee randemidiohavd Tonbed smindToups"0”

M AR GHLS 770" nabecurs—"I"/> <xs: any
nanmespace="##ot her" m nCccyr s="0"

c éﬁragkﬂaaﬁmc&ﬁa‘%ﬂhﬂ"ﬁ%%%t"ﬂﬁ%ﬂf%&  Palpundad processContents="Tax"1>
<AM§w&&ﬁuence> <XS: attrlbute nanme="f ecDescri pti onUPJ"

t ¥xs attnb %tn?mél—uﬁl'\;;ceﬂs O:Qtaﬁml u"s =>requ1red"7>

I but epro 'ssCont ent s=" ski p"

< F};@gmwﬁxbpt@mﬁfggltents—"sklp”/>
<X§&&ﬁﬂﬁkg%$ypenane—"userServiceDescriptionType">

<XS' se ce> <x fooRaMe="narae" type="nameType"
<ﬁ%fm%rggeﬁmme mfﬁ“%g§Q B hbounded”/ > <xs: el ement

nanﬁmWQQFV|ceLanguage" t ype="xs: | anguage"

nkﬁk@%iéﬁtl% "él""acﬁs’fﬁ%‘rgu@ﬁr”‘ﬂdﬁtﬂﬁ@ﬁﬁ@d&bﬁ@-"ﬁﬁbﬁmﬁbcﬂﬁe nt

na el i ver yMet hod" type—"del|veryN®thodType"
ggﬁ@ﬁ??’"unbounded '/ > xs: el enent nane="accessG oup"

t ypetintoemstdd opdyesssGriupldE met we"gruired"/>

naﬁgp &§Emgnbounded"/><x5'elenent

name="r andomjoi n ’ e="randomJoi nLeaveType"
niHeCRREERPORanfy ha @gﬂ?@% YPE®) > <xs: any yP
namﬁsmﬁmez"##other" m nCccur s="0" maxq

c QQJ a%g H&%@%&ﬁer%@&%&g@n&m Srs=ha¥ouhdzd" processContents—"lax"/>

</ xs:sequence> <xs:attribute nane="servicel d"
t YEesem&@EnyURI " use="r equired"/ >
< XS5 AAYA AameDaicepGoaid sipefit@ntGoipddiype” iss="optional"/>
/2)(( ttrlgli‘{? g:.?_TXsB&:latedProcedureDescrlptlonURI" type="xs:anyURI" use="optional"/>
<xs attribute name—"pr%{:a?tgenﬁesg%%sn%sl’ﬂq t?p%B'Ic)s/ gneyURI"flg(eS—’" O%t?(glléllﬁgc e>
<xs:attribute name="sessionDescriptionURI" type="xs:anyURI" use="required"/>
<xs:anyAttribute processContents="skip"/>
</xs:complexType>
<xs:complexType name="nameType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="lang" type="xs:language" use="optional"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
<xs:complexType name="randomJoinLeaveType”>
<xs:attribute name="joinStartTime” type="xs:unsignedInteger” use="optional”/>
<xs:attribute name="protectionPeriod” type="xs:unsignedInteger” use="optional”/>
<xs:attribute name="randomTimePeriod” type="xs:unsingedInteger” use="optional”/>
</xs:complexType>
<xs:simpleType name="accessGroupIdType">

<xs:restriction base="xs:nonNegativelnteger">

13-
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<xs: el ement name="accessBearer" tyre="xs: string"
maxQccur s="unbounded"/ > </ xs: sequence> <xs:attribute

woa0mee9i1ds t ype="accessG oupl dType" use="r equi PETIB2607/000279

</ xs: conpl exType>

<xs: conpl exTypenane="del i ver yMet hodType" >
<XS:seguence> <xS:any hanespace="##ot her"

m nCccur s="0" maxqg ccurs="unbounded"

r keeegs@omt ent s="1 ax"/ > </ xs: sequence> <xs:attribute

nggggg@9ﬁ$§5610upld" type="accessG oupl dType"
use="ogptional "/> <xs:attribute

naffEshE@3oci at edPr ocedur eDescri pti onURI "

t YOURr6] X SnRRUMRIN fidlgemag bt addwdl td tire weesSentitelddsutiption or to the
name="pr ot ecti onDescri pti onURI " t¥Pe:_xs:an URI " . .

u bgmﬂgIS@chﬁgpn asa whegledp indigats the ran omTimePériod and protectionPeriod
NJ0kiss 3&8%10{2}, e éapcfuilé?f(‘.) RlA"noEHép RiforhSat AR, which can be either
use="required /> <xs:anyAttribute

paoegss@o ot emtlemeak inpy/irdicdtr ghectarpbseTsipejoin requests. Default

<xs; conpl exT =" Type'". .. Si

B B B R RS A F GRRR G ose
N3aFss Irthe %ne&aaa@f'}'a@'ef aankage edBRTSTRNEdnapRtate >The

</ xs:extension> </ xS: si npl eCont ent > </ xs: conpl exType>
“FemdonTiroPEyipd craheiersamdontis: Rrbiatemgpeds The joinStarTime can

<xs.attribute n ="jol.nStart Ti ne”
¢ Sl suts ARRE s uPr b bk o ffipeement.
{6047 t i Butbe9 RAIRE SRS baeepambiaatiiadhobile telephone 12 within which

type="xs: unsi gnedl nt eger" use="opti ogal ">
<l presant buyeationmwe: be FRBIsHIFNiedPErshapid be understood, however, that the

Lﬁ%ﬁgﬁéﬁ%@%ﬁ%@&j‘ iRRE&T to BYETRARL 088 Bhrtidlar type of mobile

<xeleplioip| 10 Ty peeabkatratic dsw . olind wdhipetetephone 12 of Figures 9 and 10

s honsing 1028 Sisplsy 2300 Hedai bF s HGSRHrystal diidy?8 kbypad
34, a microphone 36, an ear-piece 38, a battery 40, an infrared port 42, an antenna 44,
a smart card 46 in the form of a UICC according to one embodiment of the invention,
a card reader 48, radio interface circuitry 52, codec circuitry 54, a controller 56 and a
memory 58. Individual circuits and elements are all of a type well known in the art,
for example in the Nokia range of mobile telephones.
[0048] The present invention is described in the general context of method steps,
which may be implemented in one embodiment by a program product including
computer-executable instructions, such as program code, executed by computers in
networked environments. Generally, program modules include routines, programs,
objects, components, data structures, etc. that perform particular tasks or implement
particular abstract data types. Computer-executable instructions, associated data
structures, and program modules represent examples of program code for executing
steps of the methods disclosed herein. The particular sequence of such executable
instructions or associated data structures represents examples of corresponding acts

for implementing the functions described in such steps.
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</ xs:sinpl eType> </ xs:schema> [ 0046] |nformation
fields may be added to the user ServiceDescription or

wo eoozlogribtindl eDescri ption as a whol e to i ndi caPer/iBe807/000279
randonii mePeri od and protectionPeriod val ues used for
the time cal culation. Another information field, which
can be either an attribute or an elenent, may indicate
the start of session join requests. Default val ues nay

bod6f | 968 whiRrang 3B ifbldnliaeRioHRbS BB b?e“seﬁQnH?ﬁbn cbfdtyee

absence of those values in the netadata, proper
smpmphs;hedymﬂ'aﬁm@m gmnmg@@nmuesrweth rule based logic and other

[ nePer th .
SRR IR P BRastlsh 2 by Sabhe SAHEHAZ B, cqmelatien B 1 o
t éd¥Rpa@isot tepd Aied¥cistdh sQépst eshaaldcNCR wRéd thhOBé Hords
F| gures 9 and 10 show one representative mobile

Oéfm%%” and nodylp,”\ah vegd harein gpd Bthe claifpe s inbendgdio be

ﬁ?ﬂenllénteﬁpﬁy lugin Snd Hldl’fl[) lﬂ%g gf E@P@@é’r@ rcodé hal or
I'nvent1on 1S not ended to be 'Tm’te
o]mdwarehm@ldrmntattmpe, anﬂ/arm&pmbmahieﬂoe;duewmghﬂamml ntpluar

e ro c devi ce The.nD el epho 12 of Fi
LOGSH TBhs Fpaee dsstH Pherks Ao bibg prosont v egn have
fﬁ’éeﬁ‘g Pdsedtel 'fMLﬁi%&%y 5t @]!ustgaltﬁﬂlaﬁbi ’de& tf)ﬁ}éﬁ’af’c 1§ﬂ@t 1ﬁtended to be

m cr ophone 3 ear - pl ece 38, tery 40,
i efhaustbe opow hmntzthe aresaﬂumnaomw tha pmptfomadmCM&d and

the r,m of accordi of the
ROBIFERER oo vapoiord aiiepoaBth ih b St B RV ER s of iy be
52@ quized ﬁ@nﬁirﬁ&wetdﬂt‘h@ﬂreseﬂt LRGN, I'Bie dafboditerits Werddhsen and
I ndi vi circuits and elenents are all of a type
wé«rspnlmddmrqlqﬁ te peplainithe p@mcuéﬁ%%ﬁl@ PregentiiavendiRp and gppectical
of _pmhi t
dgepéa(rl;ﬁ:agtgdenéo : eﬁh@ﬁ gﬁg glﬁg?(ﬁa F}xqtﬁg lra]lit ?nl?%eetﬁg P{]esécfﬂ\f?\%'h'tlgﬁ il Various
V\bthbddlﬂiaiyts had withl varens eddifitaine ae abootite nd tHa)paﬁlcular use
ran1product i ncl udi ng conput er - execut abl e
sRletedns, such as program code, executed by
conputers i n networked environnments. Generally,
program nodul es i nclude routines, prograns, objects,
conponents, data structures, etc. that perform
particul ar tasks or inplenent particular abstract data
types. Conputer-executable instructions, associated
data structures, and program nodul es represent
exanpl es of program code for executing steps of the
met hods di scl osed herein. The particul ar sequence of
such execut abl e
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i nstructions or associated data structures represents
exanpl es of corresponding acts for inplenenting the

wo movepans descri bed in such steps.[0049] Sof t Mer/EB2a0m000279
web i npl enmentations of the present invention could be
acconpl i shed with standard programm ng techni ques wth
rul e based |l ogic and other logic to acconplish the
vari ous dat abase searchi ng steps, correlation steps,
conpari son steps and decision steps. It should al so be
NOVEAT B CLHAMMEDESs " conponent” and "nodul e, " as used
herein and in the clains, is intended to enconpass

i mpl enent ati ons,.usi one..or re Lines of soft
' code, ands or® Rt SRR Sha REatr SR A n EXBMS system,
2 equinpieig: for receiving manual inputs. [0050] The
foregoi ng description of enbodi nents of the present )
3 jnvention haviliaesan ereation sstpcted fropytsgseup emsisting of a Join
il - i ription. It is not intended to be
‘ efhé%é??%gpg%%?%cﬂgﬁﬁfhthe present invention to the
5 precise for mettinnoling etethangdcunmedt fimeds withim @apdtection period;
vari ations a possible jn light of the gbove )
5 teachings ont ﬁ_ﬁyuﬁsntéewsrw _H? A BFRtpRURBAeE e L lopApging a firs
7 PLERRR tilBUEA seRbulidd % @@ﬁ%'}ﬁ&%a?ge% b8 sEMQE B A% Candom time;
described in order to explain the principles of the
8 present i nvehtheenrramdime s optsidst dfegirotepipdn buttwitnn ap allowed
enablg.oneds§illed ithqi art to utilize Ehe pr esent
° i RYERT B STRI % FPBR N DA CREAES TIRFRF R Yvar i ous
10 odi ficati onghasuats thhk fs@pltside dfaeroREfHd M dBEuts88of the allowed
contenpl ated. WHAT IS CLAIMED IS: L A nethod of
1 sdeEed deleylating gispcand rprdoretipiesod aeheduling evBrBLioy sicsinge to be
1 C%&Hﬁhﬁkﬂﬁ&n@ﬂ%ﬁ&%ﬁhﬂ% an operation selected fromthe
group consrsting of ‘a Join operation and a Leave
operation; determ ning whether a current tine is
1 Wi t hi n2a pr diheahdéthod peelaiad], wheréih ¢haceperativn doinpeisesa Join
within a protection period, calculating a first random
t i9RE2HAY schedul i ng an operation message to be sent at
the first randomtine; if the current time is outside
1 of a prot ectiRAndHEd ¥F d1AihiY, Aihcpéih MRk sPRMHOE. time is calculated
imedi ately transmtting the operation nessage; and |f
2 t fhesasuimoaitke eurraat fimeontasidem TneReriod oelugtand a rapdpm number o

le%%%v?efentoha%gall,l owed period, calculating a second
mtine an

0
: rgég% schedul i ng the operation nessage to be

1 4. The method of claim 3, wherein the first random time equals the

2 current time plus (the randomTimePeriod value multiplied by c).

1 5. The method of claim 2, wherein the second random time for Join
2 operations equals a session join start time plus (the length of the protection period

3 multiplied by 8), wherein S is a random value between 0 and 1.

1 6. The method of claim 1, wherein the operation comprises a Leave

2 operation.
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sent at the second randomtine. 2. The nethod of claim
1, wherein the operation conprises a Join operation.

w@200Thet1aet hod of claim?2, wherein the first rpC™mm07/000279

10

i

12

13

14

time is cal cul ated based upon the current tinme, a
randonii mePeri od val ue and a random nunber a val ue
between 0 and 1. 4. The nethod of claim 3, wherein the
first randomtine equals the current tine plus (the
randonii mePeri od value multiplied by a). 5. The nethod

of clafm 2, Thealegiod dfitRimes; Mhereirpthe ditirhiddnt tmelotdlculated
oger ations equals_a session join start tine pldus ét he
I

#ige pon therramgpiginae ta rendqreFimsd eripd valpe pedia pdpm o value

fq(%' kg a random val ue between 0 and 1. 6. The
\Arrg hog&(g?ﬂgﬁai m 1, wherein the operation conprises a

Leave operation.7. The nethod of claim6, wherein the
first Bandoffhe mehadofckimi, stheckibiedustupodon hmecgnale the

e s TR B0t RE AR G2 RSO REY Bher o1 1t he

first randomtine equals the current tine plus (the

randon®i nmePaht atihocal dfelditl 6, inbleteptltheM edye opdlatiolie initiated by a
met hod of claim®6, wherein the Leave operation_is

i pessiontead tipe rapresasiéing thedhpginningeofthp prodeation mgriedhdhe session end
begi_Ani , ' iod, th i d
¢ Pk Bliab D PEBP RA LOAARIEEC, ' OF comher o 10

The nmethod of claim9, wherein a third randomtine is
cal cul abed Naseadthodad cldia % edsieina @nrdl tahdem pimesis caloelated

WREE RoR (eSS eteiatne VR G Sanent E apiectio petiod Fuitiplied by
e}, R € §d Alalidm VR Riweehtearkii 1 st and second random

time values are cal cul ated based upon a randomtine
period value that is extracted from service

di scovéty/ athemetadeiiclaiet lasderein the firgl andrspeangdrrandom time
g&%lg%swef%é K gfégeﬁg) 'lSﬁ’&ICL'z g)ggtdrﬂgglon? R RELE Latug ?lgag ?.J tracted from

e o n or Leave procedaure 1n a
VEdYki c8 issicevary/aamiuhc&h &g metadata.

12. A computer program product, included on a computer-readable

medium, for scheduling a Join or Leave procedure in a MBMS system, comprising:

computer code for initiating an operation selected from the group
consisting of a Join operation and a Leave operation;

computer code for determining whether a current time is within a
protection period;

computer code for, if the current time is within a protection period,
calculating a first random time and scheduling an operation message to be sent at the
first random time;

computer code for if the current time is outside of a protection but
within an allowed period, immediately transmitting the operation message; and

computer code for, if the current time is outside of a protection and
outside of the allowed period, calculating a second random time and scheduling the

operation message to be sent at the second random time.
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conmputer code for initiating an operation sel ected
fromthe group consisting of a Join operation and a

wae@veoaper ati on; conputer code for determ ni NBCTHBRDOT000279

acurrent time is within a protection period; conputer
code for, if the current tine is wthin a protection
period, calculating a first randomtine and schedul i ng
an operation nmessage to be sent at the first random
time; conputer code for if the current tinme is outside
of a pndt ecliherohpiterpiobiam prodatt cdwedmpey ivhesein the operation
i mredi ately . transmtting the operation nessage; and

c SHPBES 2JGHEOREHON; f the current time is outside of a
protection and outside of the allowed period,

cal cul aii ng TR 6 EPMEr %@@%ﬂ?fddﬁ@c dARthiscne dukienttht B8st random
operation nessage to be sent at the second random

t times.ig salctinied besedutpen ther avgreatripe caaodomTin¢Reried value and a
vvherdei n thtg 0 eLatbi necqﬁ%@itlses a Join operation. 14.
TH 8%”5{1 F PPoErs % od ‘of claim13, wherein the
first randomtine is cal cul ated based upon the current

time, asrandbeitompiier progranabrodueiud chithalad oifereiinibe first random
a.val ue between 0 and 1. 15. The _conput(fr program
pHBrapals thegugrent time plysdiheirandomelimePetiod waluemultinked by ).
equals the current tinme plus (the randonili nePeri od

val ue myl ti Ak @EmB¥teRProglfn prodBctTEREGENR, R second
product of claim13, whéerein the second randomti ne

f oandoi ttme ferlain epesatiogsiedunlsa seesign guin staitiinge plus (the bamgth of the

byt s B flifea s AT BErLA B BEBEAT bafpen Bnd 1.

17. The conputer program product of claim 12, wherein

the operati dhecompites S gn pRMEctATlaAin 12N whifkin fhe@peration
conputer program product of claim 17, wherein the

f PPIBPTIFIAdeRRVE PREALA cal cul at ed based upon the current
time, a randonTi nePeriod val ue and a random nunber d

val ue hgt vweqteQy; ?gteﬂ-%gg?aé? ﬁ%?ﬁgt%%ﬁrlﬁ gfr%ﬂﬁhreréirst random

product of claim rst ran
etjuslis calhvdated bagedtupon the @lrtest inkea raadolofifneRePedivelie and a

V?elln gmnllmjulntﬂl)eg Ig veatijueq}étv%en'O and 1.

19.  The computer program product of claim 18, wherein the first random

time equals the current time plus (the randomTimePeriod value multiplied by J).

20.  The computer program product of claim 17, wherein the Leave
operation is initiated by a session end time representing the beginning of the

protection period, the session end time being provided in a SDP file.

21.  The computer program product of claim 20, wherein a third random
time is calculated based upon the session end time plus (the length of the protection

period multiplied by €), wherein € is a random value between 0 and 1.
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20. The conputer program product of claim 17, wherein
the Leave operation is initiated by a session end tine
wo e@resamt i ng t he begi nning of the protection Per/igedy7/000279

the session end tinme being provided in a SDP file. 21.

The conputer program product of claim 20, wherein a
third randomtine is cal cul ated based upon the session
end time plus (the length of the protection period
multiplied by e), wherein e is a random val ue between

1 0 and 1222. Tlﬂeesomutwpmgrm@gcrchlm ¢ff adbaitrct?2, efheodim b firdt, and
wherein the first and se and(sr)rg]tl me éal ues are

2 caPeanddeRieTh dmeyalise AreLe POYLA TRBAOT AAoaeDertog;value that

3 | §s EtRRAEG bér9Be IRCUI & §/afthAmRUBREN RARGHA Cenent
nmet adata. 23. An electronic device, conprising: a

processor; and a menory unit conmunicatively connected
1 to t he 28 oc e electzanic devise gomprisiagnput er code f or

, initiating %%89?50@&1%” sel ected fromthe group
0

consi sting Ol h” operation and a Leave operation;

3 conput er codemémorydeiitesoninminicativeBt doanededtorthe ptoctdsbPand
IS vvl(ﬁjhln a protection period; conputer code for, if
4 ¢ pecledipgent time is within a protection period,

s calculating a fi rc%lin LARESAR fok ﬂﬁné’:ﬁ% %LC({}%MOhQ e&8d from the

operati on nmessage t e sent at t ran omtine;
6 C@nqupt @nsistogof ofoin bpd:rhteomwdraehd:avbloperahen out si de of a

protection but wthin, an i 0 nmedi at el
" transnitting the °8B’@PE?EF%‘% %%Eetﬁ ‘gh"& 'ﬂ%‘%ls within

8 [ Qprofebtiderfodf rent -time is outsi de of a prot ection
(})out5| e of the allowed period, calculating a
9 second random t i reemanter sedreldulif hg cutrentdyae itwidlin a protection

10 G PRRps gl ey A Mokl 55 heaBlR M hectBjourorshalto be sen

11 CQffMeifigiSragdol®tithepper ati on. 25. The el ect ronl c device
of claim24, wherein the first randomtine i
12 cal cul at ed based ap®Hter pedecior Hahe cyrrent tm& is outside of a protection

13 T SRARAHRRROWRE péabd SmAiAel BAHG R ting the operation message; and

14 computer code for, if the current time is outside of a protection
15 and outside of the allowed period, calculating a second random time and scheduling

16  the operation message to be sent at the second random time.

1 24.  The electronic device of claim 23, wherein the operation comprises a

2 Join operation.

1 25. The electronic device of claim 24, wherein the first random time is
2 calculated based upon the current time, a randomTimePeriod value and a random

3 number o value between 0 and 1.

1 26.  The electronic device of claim 25, wherein the first random time equals

2 the current time plus (the randomTimePeriod value multiplied by ).
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nunber a val ue between 0 and 1. 26. The electronic
device of claim25, wherein the first randomtine
weomalosiithe current tine plus (the randoni mePeeT/mER007/000279
value multiplied by ) .27. The el ectronic device of
claim 24, wherein the second randomtine for Join
operations equals a session join tine plus (the Iength
of the protection period nultiplied by b), wherein is
random val ue between 0 and 1. 28. The el ectronic
1 devi ce2df ciTat Bie2Bonivtevries of dlbith DR evIREdiN theGebdid BRGom time for

Leave operation. 29. The el ectronic device of claim
2 280 PREREPT qavals R seasionIqidms pluvdthiedength eltha perieqinaagriod

u : r [ ' ' val ue and a
’ rgﬁggﬂggbégpﬁgﬁ%gk%ggﬁn%ngﬁgﬂgiggggﬁ$kgﬁgrectronic

device of claim?29, wherein the first randomtine
1 equal s28.he dbs sieomoraadeticael @aios23, ihersimHobopeiatioRepinpdses a
Vﬁlue nul%kﬁlied by d) . 31. The el ectronic device of
cHET PS5 erei n the Leave operation is initiated by
a session end tine representing the begi nning of the

1 protecpp.on waeeRBtrodib8eviesst QMnEI8] whetdn Bl fivst A Bak is
in a SDP file or el sewhere. 32. The el ectronic device

2 ofaleylatecrbased upRe the wrgnt fine.c aaderakiveehiesod velae end araglom &
3 b%ﬁgb&%g?blagdsfes& on end time plus (the | ength of

the protection period nultiplied by e), wherein e is a
random val ue between 0 and 1.
1 30.  The electronic device of claim 29, wherein the first random time equals

2 the session end time plus (the randomTimePeriod value multiplied by J).

1 31.  The electronic device of claim 29, wherein the Leave operation is
2  Initiated by a session end time representing the beginning of the protection period, the

3 session end time being provided in a SDP file or elsewhere.

1 32.  The electronic device of claim 31, wherein a third random time a
2 calculated based upon the session end time plus (the length of the protection period

3 multiplied by €), wherein € is a random value between 0 and 1.
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