WO 2011/ 161603PCT/ 1B2011/ 052663 1 METHOD AND APPARATUS FOR CHANG NG THE
CONFI GURATI ON OF AN ONGO NG STREAM NG SESSI ON TECHNI CAL FI ELD

[ 0001] Arwexampisesoenbodi nent of the present invention reCatBxigesresial |y to
ongoi ng stream ng sessions and, nore particularly, to effecting changes to
the configuration of an ongoi ng stream ng session. 5 BACKGROUND

[ 0002] Stream ng applications are conmmonly utilized in order to deliver
medi a and ot her content, such as novies, television prograns, audio
broadcasts or the like. Wth the proliferation of nobile termnals, such as
nmobi | e tel ephones, nedia players and the |ike, 10stream ng applications
have been devel oped to stream nedia and other content to these nobile
termnals. In thi s MEJEORIANDB APRARATUS WORCHBOINGNGEEHE AONBEFURABONPSS) has
been devel oped to support unjgagto 6ﬁ@§@fﬁk&Nﬁﬁdgﬁﬁﬁdﬁw to stream nedi a
and other content to nobile term na such as via the Universal Mobile

Tel ecomruni cati ons System (UMIS) and Long Term Evol ution (LTE) networks. As
a result of mHweiNiehBtimaly wi de depl oynent of PS S by mobile terninals and

15nobi | e operato cont ent vi.ders ear. to.be increa offering
stream ng servicg@ yhé?“?%ﬁmgﬁgd%mﬁ%§1&%%WWﬁ g §6W§lﬁﬁﬁwggﬁ%’g[0003] A
met hod, appaﬁqmmgsaﬂdm@mhmupenmphdgmaﬁ&gmgd@mﬁs@ﬂ@cgﬁ@wwuedf@wngmd|ng to
20an exanplgugﬁQQQ&g&nt for notifying a client device, such as a nobile
term nal,_ of an upcom ng change to the configuration of an ongoi ng
stream ng session such that the subsequent change to the configuration of
the stream BAGEROGED may be acconplished in an efficient manner The
At oD OF by AkanfiicRtE ol IAOL £ b8 DAL el UDCOM 1O
change to the co Juratlo of “an on gol ng Stream session may be provided
by a met hod,othafysaiFitsud aawavl%el%wtp&gra@ﬁ @gﬂiﬂa‘maé?@é*élardbe likp- Vit teecanpl e

enbodi ment  @ydhiferdibn FMobiStrARGE, shdh aMAbIEIE telepRNANGQIPySE f@ANILRY Session is
relying Hpon a non- er5|§tent ses |%Q control ﬁ %ectu n o thg server.
[0004] 11 an" X4 EREAa PR RPHe? HEU" PP TAIRGIHE™t RE“ESM P Gur ati on of
an ongoi ng S@m@dﬂﬂngn$€5@h@hwh$Spmbvﬁdedmgﬁhawﬂéﬁﬁﬁdﬂwgnbmﬂqeéwdetern1n|ng

that a Confkﬂ%&@&h%ﬁsﬁ£mﬁ9q®mgﬁ&ﬂga§&£@@&Eﬂﬂd&%§§h§ﬂnh§m&9u£ﬂﬁﬂge For
exanpl e, a server deternines that the SOConflguratlon of an ongoi.ng

streanming sebTiapH g Vpiserehdys Tosroppubirhgysar VAP LR o ey voktion

(L'TE) networks. As a result of the relatively wide deployment of PSS by mobile terminals and

15  mobile operators, content providers appear to be increasingly offering streaming services that rely

upon PSS.

SUMMARY OF SOME EXAMPLES

[0003] A method, apparatus and computer program product are provided according to
20  an example embodiment for notifying a client device, such as a mobile terminal, of an upcoming
change to the configuration of an ongoing streaming session such that the subsequent change to
the configuration of the streaming session may be accomplished in an efficient manner. The
notification of a client device, such as a mobile terminal, of an upcoming change to the
configuration of an ongoing streaming session may be provided by a method, apparatus and
25  computer program product of an example embodiment even in an instance in which the ongoing
streaming session 1s relying upon a non-persistent session control connection to the server.
[0004] In an example embodiment, a method for changing the configuration of an
ongoing streaming session is provided. The method comprises determining that a configuration of
an ongoing streaming session is to change. For example, a server determines that the
30  configuration of an ongoing streaming session is to change by receiving an indication that a
session update is scheduled for the ongoing streaming session. The method of this embodiment
also comprises causing a notification related to the change of the configuration of the ongoing

streaming session to be provided to a client device. For example, the notification may be a RTCP



session update is schedul ed for the ongoing stream ng session. The nethod
of this enbodi nent al so conprises causing a notification related to the
change ofwOhelicendodgur ati on of the ongoi ng stream ng se®siraR20100i2663pr ovi ded
to a client device. For exanple, the potification my be a RTCP WO

2011/ 161603PCT/ 1B2011/ 052663 2 nessage. The notification is sent to the
client device to cause the sanme client device to establish a session
control connection to the server. Upon establishing the session control
connection to the server by the client device, the nethod conprises causing
a session nessage to be sent to the client device through the established
session control connection. The session nessage may 5informthe client

devi ce of amessi dhe vptiatie i ftato bhengasvidchecagotifeisguerctitnt dnicofo cttibdstongoi ng
streamng s %§s§1bﬁ)&)ntr(ﬁ A nn&XHW lh@ ser\tep %p%éﬁlgﬂnﬁﬁeséggﬁ B cprﬁleé%'an B—E‘%P nmessage.
[0005] In an exanple enbodiment, the notification conprises a request for
est abl i shi ngerer e flisp devts homebad SABRISTS GAISINAR &P ARFYE Y STHE Prot i f i cat i on
conpri ses anhﬂmdﬂﬁﬁhhﬂ@nﬁﬁmQMBmﬂ&ShﬁﬂdMﬂgaﬁﬁﬁﬁmOWMﬂBSSQQEB@?h%JnOtIfICatlon
may be t rSa ng quothE chent de %ﬂ gf’ S?lOIl E %%mat chan est[hrycgnﬁf}égrgt%% of th‘ E s of the
ongoi ng stream ng sessi on “The session nes conpris 5% | east one of
a nem/seSS|Gﬁﬁﬁwgé%Wﬂtﬁbﬁ”maﬁi@Béﬁ@@”ﬁ@mﬁﬁéwgé§§?%ﬁn@é@%?iptlon of the

ongoi ng st ream nEeeSS h Akx@sle &moalmght Q@tmma&% cbhiBisdsla MR foMIbkHBnik e
sessi on updat e beconqs effec the tine at which to apply the

u
new sessi on *d&ERt (P S%H%YH‘&W e“Eane E‘F? IFAOR (S FRE S ft‘“d“(‘r“‘l‘”i‘%"“é%%"su on
descri pti on oofstaidng serigondages thahficagnses ¢ amsmilS[iQoa6)forAcapledwitgn t 0 an
exanpl e RﬁbQQ&BEEQMQEEBHQmQ&ﬁ%ﬁBQxkﬂ%eﬂkk&ﬂmuﬁﬂw@ﬂﬂ%&&kﬁﬁeh%w&%&%kded for
changi ng the configuration of an ongoi ng stream ng session. The apparatus
i ncl udes at A"EREFSIPHEPRIGE-ES BRsrLe rbF Satiop APt DRersing SUARIPYHIY conput er
pr ogr am codend ahhgli@tionl e s ﬁm@zﬂ @/hi&’EfBiBieysuamﬂdatehnecoﬁl@sl’HﬂH&tﬁé s@n aghaimcode
configured t the at RLOSES S apparatus to
porform at 10l iy E P R ARy BRC RO SRl wSRE RIS RRRNAR S
ongoi ng ZOSﬂWéaﬁwng@%@gﬁ%ﬁmis to change cause a notlflcatlon related to

the change in t hﬁ)OGG]ancg&&lﬂgternex% 1t 608 NE. ﬁEsE&%dﬁgn %@??pﬁzirﬁﬁbls to be
sent to a cllent devi ce, wherein t%e notificatjon belﬁ% sent to cause the

client devi d&Vg!I8Et s g copligualion gl QptopE S RIA et D P Rl<ids ver | and
upon the conmb@tmﬁpmb@mn@das&abhamhmﬁxmﬂmmgammamamugmn&ﬂeamsedeOmsend a

sessi on mes %?eglgr agd ﬁl@ﬁ)m(ﬁhtlar%gra%ec\éhe cgnﬁgnlre(? Bg\blﬁlt tneeat %§s‘i @IQ k_rgég%g cﬁﬁestﬁé on

contr ol connectlon SEess| on nessage, as an SP nessage, nmay
i nform t he GPREHS ReiforEat st the lglkedngy ﬁetﬁr@dﬁf@t 'ﬂtq‘i&ftgu@h%)é@sonﬁ%@ configuration
of the OHQOHE@mﬁ@&&ﬁ&hﬂgc&ﬁgsum&anbﬂkﬁﬂﬁIeﬂhndﬂﬁﬁmhgnﬁmeamﬁbhﬁbﬁaﬂIOn may

be a R-I_CP % n I‘e@lmln tseesglomn E)be 9611?‘ aulpe% ev1cegwl(“1:el;]e?‘nn 6 OtlpcaEIOHq)eﬁlOQeL gur at I on
of the on90|ng Feam NG S8esi’on he* appar at us toor F Raused to

recei ve an icnyé datlicynleti¢vae esablishperate cetftrot @eneetn)gm thfgse@m @ém)omghes ession is

schedul ed. Th@cheh beflﬂg%&mlg;ad AR Appatafs IsRs&ltd R 2 AQVh GRssERMARI §8%, for
exanpl e, a re uest gﬁf%@gﬁ bllsh|n§§a se35|£n caontrol conpection and/or

an indicati dl %?fthr&% T ORETEEGRIELEY| O SHRETHSER PR At 1on may be
transm t2sed RT}SP basde, fayrinfernapliey daict biancsdat dpatkeb@zoihe thndizongobhg

steam ng sesgl Qfing &S ?%éh&lﬂ &R %ﬁﬂﬁlmeﬁteﬁlg ndtiBcAibEmS vk ERECHRVLGE, May
conprise at |east one of a new session escrlgtlon an update to the

sessi on desch iPPEIRE 3F UPeHEnShYst HdhecrHBRRTMG! %@@P%Sﬁa%ngéﬁsswﬁdlf%au on of
the tine at appara0Rist loecxseES carcdupdatve abedoimasthe hi @dit vahe oaghily saGminge

session is scheduled. The notification sent to the client device comprises, for example, a request
30  for establishing a session control connection and/or an indication of an outstanding message

session. The notification may be transmitted in-band, for example, within data packets of the

ongoing steaming session. The session message, sent to the client device, may comprise at least

one of a new session description, an update to the session description of the ongoing streaming

session and an indication of the time at which the session update becomes effective, such as the
35  time at which to apply the new session description and/or to apply the update to session

description of the ongoing session.



35tinme at which to apply the new session description and/or to apply the
update to session description of the ongoing session. WO

2011/ 1616006RCTI/165BA311/ 052663 3 [ 0007] In an exanplPeTaRbBoOUDIZE6R , a
conput er program product for changi ng3the configuration of an ongoi ng
stream ng session is provided. The conputer program product conprises at

| east one conput er-readabl e storage nedi um havi ng conput er-readabl e program
code portions stored therein. The conputer-readabl e program code portions,
when executed by a 5processor, cause an apparatus to determne that a
configuration of an ongoing stream ng session is to change, such as by
receiving an indication that a session update is scheduled for the ongoi ng
streani ng sessi of006Td It o cabiecnabodiatit faicaafuicd progreh aloadt foochtrig@g alhange of t he
configurati o] o0 a client
devi ce. For Qgt;;fgilrat?om%fﬂh é)dlr% % gt ({,’%ﬂ}q Ng%ﬁ g 4Phe CQ@?H 1r0 I‘gllﬂgI%guC

notificati or?"‘iﬂ%rls‘ésé‘hlﬁast e F‘ﬁ‘é’“@I lie@%a\‘rle ﬁ‘é‘%eé‘@dlt“@ h@’&l%@“ﬂ“l‘?éfe@ PERRENt devi ce
t o 10est abl icsle partl&QSﬁ)i‘eQ theRAN ﬁﬁ@bmﬁm@ma%le@fbgfa& c'ExﬂQ)oﬁleﬁsV\eﬂ’en e)ldﬂ@d’(l by a

eSt abl I S@I %I‘OCGSSOI‘ cgussesémoan G r(?l ﬂ? ? fh SLy &l 1}{ I ent

devi ce, the ‘Conput er -reg%Féao‘iS L eerm“rl%{rﬁ ot 1g“ra“°‘t‘?oaﬁé’“go¥lgftheam %?T%S“’a‘u ment ,

when execut é‘dchblggetm@ appYreEyHG AN mélaqylsleth@theesa@mﬁm igsehedgled pudeogogessi on
message to Rge.d@Rkestion hll® Glst LRinEAYI CRed BIRUAN L J1eic 8sidRA R AR sessi on
control connection. The sessjon informthe client devj ce of a
sessi on upddPEERLTTEE YR %%"Vér%afoajﬁ‘?ng?%‘éﬁ t8F R 15 RYTI0f M8 Peani ng
sessi on. ForaRIx&mpisage. Tlnenos@gdindysenmesBadgient dayce beaan hRISER climsdaigeto

[0008] 11y an@faplQiof ERAG BB Mion LR DR TTphE&LbRR S AR eSy A T equest for
est abli shing a session control connection. Alternatively, the notification
conpri ses arfoIRAPE Rl GPY Bnclspdstients sogrueTeidgie nigesay(gee rortiors 4E¥S f i cat i on
may be transhibbdigglt, Iwﬂenb:aé'tdtﬁdfﬁy&]ie Rocadifl @use%bﬁyaﬂatudtatcalsm@i@hsae@igetohe ongoi ng
stream ng sesshofu, (NG RESShOMNTRISANS TR GO S6.dln! fiRILGNS OF 208 new
sessi on description, of & 10 the Session descri p |on o? t'he ongoi ng
streamni ng sé@egﬁawaaﬁéoralnhmhw éeatCii ot sepfion ypdate fhepshagges {h configyriiien 8ldksi on updat e
becones gf f %gdldg@u@hh&@ s@ﬁont ¥6: dehrifte, Bk sdMidnGitsda@ QB Yo HIR@ nRQWEeSESSI ON
description and/ 0%] Z t he u(g)date to.the session descri ptl on of the
ongoi ng st ream ng{g s§? XATROEEP U AR "SRR SORHBD 4 T or AP lélﬂ‘b%r at us
for changi ng stskien @omndl t:cgmca(bu Sherofivayn h2 boifigobngnptisceandigigessi on i s

provi ded. The. aRRALALUSEAIPTHAREIIRAM bOfadRhENThALIG A Bunin
configuration of an ongoing stream ng séssion Is to change. For exanple, a
server det erdﬁ?ﬁ@éetﬁt%éheowélgét&ﬁlﬂn@wwu%S%florawsaﬁfglaaywamgtsx%@éﬁﬁtﬁ@e dession is
to chang® by nkeegiidh dd@rigidn,iaf dpde@td MikedsidRlics@ipG @SS iho Bngdjpg atelmingsesehedul ed for
the ongm ng S(Ezll’nela(fnap(glo§%s§me£whlc€% seggo%u (Eapesbeo esezfle%venbhast 1rr11;[eata| S0

conpri ses neans causing a no fication relat t lhange of the
confi gur at i ovhichfo applg 8 OMIgesion dessintiemavilnglo srptydhomditaio e spyriendegpiionof a cl i ent
devi ce. For @xapleRicatn@ sQbd.fi cation may be a RTCP nessage. The
notification is E@Ei to the client device to cause the sane client device
to establish a s8987lodn pyppRly cobSHRMERLEP AppYs Phdangie s contighgaon 8ana p i shi ng
t he sessison caginiziksEdamd KRISOLis EHvided. Tmla@paeuusmmpbs;s idaes fot deenbinidematae, t he
appar at us Cczg;m h@%’ﬁ Eﬁ%ﬂémfg%eagﬁﬁ%%ﬂ% 23Rl 00 MERSAISLoRFnAE R L O the

client devic sessli on control connectli on
the conflguratlon of an ongoing streaming session 1is to change by receiving an indication that a

session update is scheduled for the ongoing streaming session. The apparatus of this embodiment
also comprises means for causing a notification related to the change of the configuration of the
30  ongoing streaming session to be provided to a client device. For example, the notification may be
a RTCP message. The notification is sent to the client device to cause the same client device to
establish a session control connection to the server. Upon establishing the session control
connection to the server by the client device, the apparatus comprises means for causing a session
message to be sent to the client device through the established session control connection. The
35  session message may inform the client device of a session update that changes the configuration

of the ongoing streaming session. For example, the session messag may be an RTSP message.



35session nessage may informthe client device of a session update that
changes the configuration of the ongoing stream ng session. For exanple,

t he sessiwo nassa@3nay be an RTSP nessage. WO 2011/ 161603R83 1/B26431/ 052663
4 [0010] In an exanpl e enbodi mént, the notification conprises a
request for establishing a session control connection. Alternatively, the
notification conprises an indication of an outstandi ng session nessage. The
notification nmay be transmitted i n-band, for exanple, within data packets
of the ongoing stream ng session. The session nessage may conprise at |east
one of 5a new session description, an update to the session description of
t he ongoi ng stream ng session and an indication of the time at which the
session update i B01@] beeonened deodinve, ismofificaonicheprids meeqadst fadseltisiiag appl y
the new ses Sal sgorﬂc%ﬁt?(ﬁ c(Rl}lécg(Ql gﬂe@éaﬁ&el ﬁ)le 9&1%9&(10& Q)glpHﬁgﬁltlgdlctaﬁ)on oltq session
description o e ongol ng stream session. I n anot her exanpl e enbodi nment
of the pres é’H‘tStal?dﬁ\%é‘?WP‘Uﬁessaae ﬁhﬁtf}‘?é@“a'ﬁ‘@rmaé Bhisapisgy l%rb%d?réxwieewmlmg sessi on
is prOVIdeddmIb@kﬁﬁﬁhﬁdm@mg&&hﬁﬁ§yﬁﬁﬁfﬂﬁh@a&hﬂgmgbmw&mkﬁﬁkM&ﬂ&odﬁﬂlCe in

an ongoing strean session recejving a n ation . related to the
new sesswn escrl t10n an deftﬁ 0 t RIS eacr{? 10n of e on 01ng streamm ses
ongm ng st ream Nng Sess n, I en a ser cau5| ng a

sessi on conﬁm@ﬁnﬁbﬁmé@imenmq@W@h@mSéwv@mmh@lﬁebésmaﬁkﬂyheahmnmﬁwypbnse to

recei pt of tdwgnoippil ine adv &alona&ehﬁl&cﬁw tQ oy (REHIIOD HBS SARscAptioh bﬁ cI i ent
device fromthe server via . the establi eSS| control conne

wher ei n t he WEBEIBAUHEYE SGEOTE MOGIE T mF‘Hf’ TRUEHL M igh e ™ E ce of at
| east one sé@smsmmu@dm&mnnhmmgﬁ5ﬁMmmgewdalH@mkmgm«amnﬁnmmkmhme10n90|ng
stream ng Sef§| &)éihce in an 0ng01r%gt9é]a1:l1]ng Ié's's‘%on”i%&m B chdoh gL & %@Bﬁgo{%?

i npl enenting, by the client device, he change to the configuraftion of the
ongoi Ng st r SHIHTHY SSEs pldks. Cll%ﬁieV’é?%?FbP EIVel FESIRY 2 SHStoR Bl AP WEFUAREY st reans
may be nappedV&Qﬂﬁﬁﬁﬂﬂﬂmﬂﬁﬁ@mﬁxnskhmgoﬂﬁdkﬁﬁém&ﬁﬁﬂ&mmﬂmgﬁ%ﬁﬁhhﬁg%ﬁﬁdla

stream nay ak Fﬁe che]ilq devi elfrar(r:l de s\e/}nveté 6121?11% e&ﬂ)&jls%te(? NS S%g(l)n IO CE)lilrIl%C 101, W-Lereln 'tht ification
recei ved by i ent device rrses, tor exa a request for

est abl i shi ngesaosaS&ieoH cabetredgp mé@nﬁ"@élﬁntﬁ?waﬂrféﬁ@?ast@ne 16%&*1@%iedwt of an

out st andisng cﬂ@ge%ag@qﬁgﬁ&ﬁ)heme&Q&nmédnﬁﬂg@asmon of one enbodiment is a RTCP
nmessage. The noth) ﬁatmon qgﬁ? recei ved i n-band, for within data
gt a@igu

X
packets of the o r@8§§ﬁ5ﬁem?ﬁﬁw§@§§V8ﬁ°Wﬂ§§§§é °recei ved by
the client dmnge:te;hera@cylgmmwpbfthfeongctmg seemiingomsion Foraxn@v, sessmanuglescr i pti on,

an update t%ehﬂgreﬁ.ﬁ?ﬁéy% n{!&%& (0'09&?_l%ﬁe%ﬁusﬁr@%}e@l@g%h\gQAgg)%&lﬁgﬁmlﬁg‘?a ssion and

an indication o e session u econes effecti ve,
such as the " /e boﬂren}aﬁ?dcwhtabu@ﬁtﬁfl vedfarfée%wl@@%fﬁﬂ% ey B iRt WHEY or to
apply thm Updﬁheaiﬁr&ﬂ@m&e&ﬁmﬁﬂbﬂﬁﬁ&&MQﬁhaﬁwﬂ&mﬁ&Emﬂ&g&hm@bﬁﬁsSIOn The

session rressa %tlo% of an outsEalllth 111 message sesswn %He n0t1§ cation Q?Sa%%boc{mqglg' ZLRﬁ?P appar atus
for consum ng a nedia s sSession |I's provi accor o 30anot her

exanpl e errbo@rssa@nffh@fotlfm@omae@er@t:el\iedamémq @newmlte Wlthmlderd%k%@tof theast one

processor angooils sh&aAgl sQash. m@@swn in&g‘dgydécagedwmawteefdemeogla@mng@s@et with the
at |l east one nenory and th nﬁuter ram.code confkgured to, with the

at |east one”Pi8t LaLRY Sy %Sé“pf ‘éa‘é‘ﬁ’ﬁ% QWS G PEASt "pAEYTEi pate in an
ongoi ng 3t r eawinng ssggsind m indioised dicviee & wieh ik iscatn winetetateeditioet he ongoi ng

stream ng s %§&Iapme tlrﬁg at @c/hlglll !oqlglhy tggﬁ/elwcsgssi)ﬁ LN tl&l%BM&rtO apInl? ﬂfé%b’(ﬁl@ 1&hS €S sion
control connection to the 35server to be established 1 n response to receipt

of the noti fsf&4t ileéﬁ‘ilp'éﬂ*i‘d’f hponeaingieiiion g TesesiPiypesiigs efggeembodiment is an RTSP

message.
[0012] An apparatus for consuming a media streaming session is provided according to

30  another example embodiment of the present invention that includes at least one processor and at
least one memory including computer program code with the at least one memory and the
computer program code configured to, with the at least one processor, cause the apparatus to at
least participate in an ongoing streaming session, to receive a notification related to the ongoing
streaming session, at a client device from a server, to cause a session control connection to the

35  server to be established in response to receipt of the notification and to receive a session message

at the client device from the server via the established session conrol connection, wherein the



at the client device fromthe server via the established session conrol
connection, wherein the WD 2011/161603PCT/1B2011/ 052663 5 sessi on nessage
is configuoediiwi@sm the client device of at | east one ®E€IABTNI/FdEH e t hat
changes a configuration of the ongoin§ stream ng session. [ 0013]
The at | east one nenory and the conputer code may further be configured to,
with the at | east one processor, cause the apparatus to inplenent the
change to the ongoi ng 5stream ng session. For exanple, one or nore updated
medi a streans may be mapped to one or nore existing nmedia streans. An

exi sting nmedia stream nmay al so be replaced with an updated nedia stream
The notification received by the client device conprises, for exanple, a
request for sesibaibéssaghis agpiigurgialomone diondevide oCo feae aitcisoromypddtothatgimngasdi cat i on
of an outst%Qg[{f@g[aﬁgﬁ%@g&g&ggs@e%ngS‘Qggn notification nmay be, for exanple, an
RTCP nmessage. The notification may be received in- 10band, for exanple,
within data pac k@@é3lofThﬁ M8 RO TR VS BS S EIPUTHRISBY dTrB hﬁé@élagéi o ecei ved
by the cli erwnhdew 162@1», onaﬁycegsemses& a@;sardt@aﬁhlpm&t ﬂhf: ckﬁné’é%&@@&hgpn

descrl pt I50n stream.ln GSSIO Ptorexa SIleeSO l’IlOI‘ell f% 5) StI‘ msma E)ema e OI n% St ream ng
session and ‘an |ﬁ(§| cation onflp?ﬁ ti'ne & ch f’ahe s?ésm update becomes
ef fective, gupedexpsngtniydiapiepps. gn qmtlmghileﬂlé St&prplﬂyy tlpebe rrplaced et ﬂlolrpd@l@scrl ption

and/or to apRuy s&elaﬁ WRABE Rk rdcNRdDG &S bR AESCHnPHstORr ShmbIRE rQRGOLNY
session. For engn;P the session 15 rresir@ be an. RTSP nessage.
LR %ﬁtffflé?

[0014] In arfgtth R S BB HEogn a“ﬁPtEf&‘}dﬁ‘ﬁPlﬁ?S%ﬁ%f“"} s

provi ded f orthe omnigichobmgayebe fectkanpst meRilifiPngssgs $homniifichiien nghpetedred pr ogr am
product of thiSeangdl Wi af ,I§£91Ee'ts%?§1e §1¥g01|n§§§s§on0ﬂ1@ <SQUIRLELs [.eadahl e storage
medi um havi ng conput er-readab program code portions stored therein. The
conput er - r edbfebfedpio grammpate! st vF afnasnewmw desapipn e "pAred BosishBessor
cause an appiadcatiss oﬁtﬁb dh @G sttemﬁlgrmtwlf dnﬂatlhdlﬂ],tloﬂ@hl"ﬂttlﬁld atvdhich lie s@HgOI Ng

stream ng sessiqn e.clb device froma,server. The notification may
ale eéome 1Ve, suc etm;l_eh at Wihich to a p he néw %lf)n descrl tion and/or
be, for exan‘B rressa e conp r-rea gram code

portions of aPIHY @GWB&tW?ﬁ@IPH @ﬂ%xﬁtl@wé&ia9@91%%88&%@%@&?@@?5@Sesse?ause t he
appar at ug tqnegsagbs@ayaemipmssg@ntrol connection to be established to the
server in responfq%éﬁo rece t of the notification and Ctlo recei a session

nmessage at the c t IH@\?I X?‘?Péerﬁ“?%‘m%“ S SPRRT FPEAE PralsSt %fBYlﬁ‘egﬁ"éd sessi on
control conrectmofny mydiesreinting shsios 818 c@purEBsBgeprvdictedmisiegbodgetnt 0 i nf or m t he

client devicg,Qf.al 1e$sﬁ&§kon%§r RERGL %}aglél%éihr‘ﬁ h&ﬂ%tcorﬁ&?&%éabé plo@Rhi guration

of the ongol stream n Sess| on. exa he sessi on nmessage may be
an RTSP nes sca%émons Store[1 il mﬂrfémeltﬁﬁ‘rﬁﬁtlaéP-Pfoé]éalefb‘ieé’o‘tﬁ‘?‘%fg‘?’@ﬁ?’&%ﬂ@ b¥artions of
an exanploe eihes, rtem alBparcdils SOredelVe b bl BicibA @AM E @@ @ndom bif @i @RSonf OF

causing the the configur gn of th t ream sessi on
to be inpl eng%? Hgfﬁ demtehré)mcrﬁl ' ent e\?tllﬁ(?elon Eolfbe fo exa‘?}gele aglﬁgg%fles reﬁgpdat ed

medi a str ear?smmr%@abmm@m cods pmﬂ@lsefthm@d@)@mswhengxeﬁléwbaﬂ@moe@m An

exi sting nmedide &t 5@@%&@}{@@! assggs@@coh@m@ﬁ&qomwesamlshaada&@gw&aﬁii a stream
The notification receiv %‘gt e client. device co for ﬁxarrpl e, a

request for "E8PEBPEH Y SUPTGH LSt O SCEEAREEL SH ?E%H‘ 84T ndi cat i on
of an oulsst amdemg Vﬂﬂ@$a@$sls@$ssn<mmontrﬂmnnﬂ0ton fwheih iteressiymdsgge iecei ved

i n-band, for, or?fé%@Mf&m ¥ chcl}llt Jﬂavfé@%faat 1%9(1%@Ee’émé?lfup&a'ﬂa‘%ha‘{)%@e@ﬁeoﬁ@g%&h&lﬂ The
sessi on nessage, received by the client
of the ongoing streaming session. For example, the session message may be an RTSP message.

[0015] The computer-readable program code portions of an example embodiment may
also include program code instructions for causing the change to the configuration of the ongoing
30  streaming session to be implemented by the client device. For example, one or more updated
media streams may be mapped to one or more existing media streams. An existing media stream
may also be replaced with an updated media stream. The notification received by the client
device comprises, for example, a request for establishing a session control connection and/or an
indication of an outstanding message session. The notification may be received in-band, for
35  example, within data packets of the ongoing session. The session message, received by the client

device, may comprise at least one of a new session description, an update to the session
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session update becones effective, such as the tine at which to apply the
new sessi on description and/or to apply the update to the session
description of the ongoing session. [0016] In another exanple enbodi nent of
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termnal, of a change to the configuration of a ongoing stream ng session
in accordance with an exanpl e enbodi nent of the present invention;

25  BRIEF DESCRIPTION OF THE DRAWING(S)

[0018] Having thus described the embodiments of the invention in general terms,
reference will now be made to the accompanying drawings, which are not necessarily drawn to
scale, and wherein:

[0019] Figure 1 is a representation of a protocol stack for supporting unicast streaming

30  in accordance with the Packet-switched Streaming Service (PSS);

[0020] Figure 2 is a block diagram of a system for supporting a change to the
configuration of an ongoing streaming session in accordance with an example embodiment of the
present invention;

[0021] Figure 3 is a block diagram of a network node configured to notify a client

35  device, such as a mobile terminal, of a change to the configuration of a ongoing streaming session

in accordance with an example embodiment of the present invention;



WO 2011/ 161603PCT/ 1B2011/ 052663 7 [0022] Figure 4 is a block diagram
of a nobile termnal configured to facilitate a change to the configuration
of an ongeDngligtei@am ng session in accordance with an erarpB®ienizeed nent of
the present invention; [0023] Figure 3 is a flowchart illustrating
operations perfornmed by a network node in 5order to notify a client device,
such as a nobile termnal, of a change to the configuration of a ongoing
stream ng session in accordance with an exanpl e enbodi nent of the present

i nvention; [0024] Figure 6 is another flow chart illustrating
operations perfornmed by a network node in order to notify a client device,
such as a nobile termnal, of a change to the configuration of a ongoing
stream ng sessi of00R2 atworddangdekviagdim afth eobdenpinenabatghradentcilafie § he present
10i nventi on;, I I ons
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rat her, 20t Heddn fE SRR RCEenieEcs sl Psd’é%Pb%teW{ o rhaegfiodhe|codigyration | |
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enbodi ment s of t H92Pr dsmret? i piendhivoef opdraionsgkdermedbydatiat dajpalickaof  bei ng

transmtted 1m0ﬁ)§&t€ﬂmY1ﬁfj to f&bﬂ@zﬁ@g &ng@f& the@qu{g%tl(ﬁtopz{n%qgonéi[rgglg%kesSA@n iHS ed herei n,
the term'circuitry' refers to all of the follow ng: (a) hardware- only

circuit |in&ﬁ@ﬁF&WF%ﬁgm?gﬂﬁﬁl3§m?ﬁﬁ”%ﬁﬁﬁ?%P“8H§1|n only anal og and/ or
digital circuitry); (b) to conbinations of circuits and software (and/or
firmware);, &AL bescRRYbgabl e): (i) to a combination of processor(s) or
(ii) to por SSSUT(S)/softmare (including digital signa
processor(s)), s0Rarl&amplpembpdimgnty ¢filegyesehgyeniprill poyetderbed gorause an
apparat us, SuGhe@Saf@r Jiiche tdqﬂ@aa&m@anyﬁlgamrngs fnGvhR® k! b0 Mﬁlléll ous

functions); circuits a m cropr ce S or a portion
of a micropr 8@%%‘@68%;6@@6 YR afeesa?ﬁ“r it}j eg]f PREFRIB Y Py 31 operati on,
even if the dGfaame a@rsh@ﬂcfnwﬂwcenstr@dm@ltmlphysh@aibb@m@rseséwﬁl herpi@O284r, Thi s

definiti 2N Qﬁese éﬁlb&ﬁﬁ‘l&nttsra}[e pr@/ﬂ@& ioet‘ﬁat R dﬁ&l!)sufé%@l@sa@gfy &ppﬁcﬁblg @%aﬁqehlﬂreﬁlmté
appl i cation, _including cl aji ns. exanple, ‘as used in this

appl i cati on, ﬂ?ﬁ%“?@?WWE@PF%ﬂF%W?EE@gﬁﬁUPﬁmQF Hwéﬁ@%ﬁm&ﬁ*PﬁﬁFenentatlon of
nmerely a pr oaessaion,( od similhd terpk SaPic@S@S8aEHE) gy, R0slih®id s@ific cRample

embodiments of the present invention, to refer to data capable of being transmitted, received,
operated on, and/or stored.

25 [0027] As used herein, the term ‘circuitry” refers to all of the following: (a) hardware-
only circuit implementations (such as implementations in only analog and/or digital circuitry); (b)
to combinations of circuits and software (and/or firmware), such as (as applicable): (i) to a
combination of processor(s) or (ii) to portions of processor(s)/software (including digital signal
processor(s)), software, and memory(ies) that work together to cause an apparatus, such as a

30  mobile phone or server, to perform various functions); and (c) to circuits, such as a
microprocessor(s) or a portion of a microprocessor(s), that require software or firmware for
operation, even if the software or firmware is not physically present.

[0028] This definition of ‘circuitry’ applies to all uses of this term in this application,

mcluding in any claims. As a further example, as used in this application, the term “circuitry”

35  would also cover an implementation of merely a processor (or multiple processors) or portion of a

processor and its (or their) accompanying software and/or firmware. The term “circuitry” would



processor and its (or their) acconpanying software and/or firmivare. The
term"circuitry" would WD 2011/161603PCT/ 1B2011/ 052663 8 al so cover, for
exanpl e awo 20f1/@mpPBi cabl e to the particul ar cl ai m el emreRrCI/TBR20b 886N d
integrated circuit or applications pr®cessor integrated circuit for a
nobi | e phone or a simlar integrated circuit in a server, a cellular
networ k devi ce, or other network device. [0029] In accordance with the 3rd
Generation Partnership Project (3GPP), a nunber of 5aspects of PSS have
been specified including the transport protocols and codecs and the 3GPP
file format. In terns of protocols, PSS relies upon several protocols. As
shown in Figure 1, for exanple, the PSS protocol stack nmay utilize Real
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InteractlveCE@NHW%*ﬁﬁﬂ?§“§€éﬁ¥@k@BWﬁB¥Omgﬂﬁwﬂ§ﬁ@WFext Transport Prot ocol
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CrI'S.
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facilitate tdﬁfgeafen%l g‘??ﬂ‘r‘ﬁ f‘éf“f”g% ths e%‘ﬁgﬂ‘iﬁ%‘lﬁﬁé‘ﬂlﬁ &% clyageoldny IR OPSETY to sone
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such as by supportin ementation o e In the configuration of an
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The RTSP seSS|on i.S qamedxy
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changes in an ongoing streaming session in order to facilitate the implementation of such changes.

25 [0031] According to some example embodiments of the present invention, a method,
apparatus and computer program product are provided for supporting a streaming session, such as
by supporting implementation of a change in the configuration of an ongoing streaming session.
In a typical example, a client device establishes a real time streaming protocol (RTSP) session
with a server. The RTSP session is usually built on top of a transmission control protocol (TCP)

30  connection. Once a connection is established, the client device and the server exchange control
messages, €.2., RTSP messages. For example, the client device sends a DESCRIBE request and
the server responds back with a session description protocol (SDP) file. The client device may
then send a SETUP request for setting up an audio session and the server acknowledges the
request and defines one or more ports for an RTP session to stream audio data. Similarly, the

35  client device sends a SETUP request for setting up a video session and the server acknowledges

the request and defines one or more ports for another RTP session to stream video data. The client



t he server responds back with a session description protocol (SDP) file.
The client device may then send a SETUP request for setting up an audio
sessi on awo 20heles@sver acknow edges the request and def POEABENEOZ663T0r €
ports for an RTP session to stream au#lio data Simlarly, the 35client

devi ce sends a SETUP request for setting up a video session and the server
acknow edges the request and defines one or nore ports for another RTP
session to streamvideo data. The client WD 2011/161603PCT/ 1B2011/ 052663 9
devi ce then sends a PLAY request to the server and the server starts

sendi ng nedia data over the RTP sessions. The client device then tears down
the RTSP session and the correspondi ng TCP connection while the stream ng
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25 [0033]

During an ongoing streaming session, it may be desirable to change the configuration of
the streaming session. As such, a method, apparatus and computer program product are provided
in accordance with an example embodiment for facilitating a change in the configuration of an
ongoing streaming session. In this regard, Figure 2 illustrates a system that supports streaming

30  media and permits a change in the configuration of an ongoing streaming session to be made. The
system of Figure 2 may include a client device 100, a network 102 and a network node, such as a
server 106. The client device may be any type of wired or wireless device that is configured to
receive and present streaming media. The client device 100 may be a mobile terminal, e.g., a
mobile phone, a stationary terminal, e.g., a personal computer, or the like. The network may be

35  any type of wired network, wireless network, or a combination thereof including, for example, the

Internet.



30nmedi a and permts a change in the configuration of an ongoing stream ng
session to be nmade. The systemof Figure 2 may include a client device 100,
a net wor kw0QB11a180608 net wor k node, such as a server 106. PCnaBuili/eszexdevi ce
may be any type of wired or wireless ®Wevice that is configured to receive
and present stream ng nedia. The client device 100 may be a nobile
termnal, e.g., a nobile phone, a stationary termnal, e.g., a persona
conputer, or the like. The network may be 35any type of wired network,

wi rel ess network, or a conbination thereof including, for exanple, the
Internet. WD 2011/161603PCT/ 1B2011/ 052663 10 [0034] Via the network
102 and stream ng nedi a connection 110, the client device 100 may request
and receive nedi (034t avii memtdre 1@eny eranlifiimido chmepioe sENthediendedee UsEr
interface Of grl]egueg ah(? {%Eel\g?nve!hgg ta faélng tlﬂg %E«Q dlt()g% b%¥1%£e§t%5@usér%qgrﬂg%f Har i ous
types of serv rver stream ng server
and the str el ﬁifgw?réérh%lg%ﬁwem m@hmglufbpfm%tygqs P%@arﬂ?rh@w%% PERTP. Al t hough a
server Wl chgodigschiyned stha@tlhﬁg Kerv@SanP nﬁv&edmmg m'échﬁcoﬁﬁeﬁtﬁﬂ@%ﬁﬁ@tsmmﬁlgor ot her

content, t h e()V(];sr %ﬁ% e/{Ithlo éP g?errveer X/ él%e gescrﬁ)etﬁﬁeremt ah Browd &mrear{un%medla or 0 rray

provi de such unction as’'s Sequen 'scussSion of the
server and icpwent, d’r@@@rve@)naﬂerelvnsh‘@mplelOfbeletwndr@p@thﬁomaxRyomb syrbfecigerier al |y

applicabl e taq, a Nt WokukseGRAIILRAbN df $he GO hrdilik Bl cloRuiBRRRI BuhlIRIBPLT at | ons
ction with the ser 0035] Referring nowto

described belowin c

Figure 3, a E’Q‘ﬁﬁﬁeﬁiﬁ%%mgcé'i’lﬁ’é’ﬁt“etgf”kﬁ ‘“’éIBb‘éF%Y?%}Eed t%%f‘éfﬂmh CPEPVEF 106, for
provi di ng stdesatrel hgowmdprgunotiongtithée sg¢ent ent 1 s depicted. As shown, the
server inclu r I sor 205, a
rerory dovi e 210008 RRBSLIRE fifine { LML R o S L RE B S oot T one
interface 2BgverAQt b PPHEg %re%?ﬁeneés@azﬁﬁhf‘é cfepigtifemstst- s showe, theaprydmaymy
include a usmudeatoefelfwadéee az&mm-ﬂﬂﬁtl(ﬁr\@tﬁeﬁ@ﬁﬁ'ssom NemobblcAfdMOiagd as various

means for qus functional iti f | e enbodi nent s
of “the pr esaMEePROSHED B R er L A b Bl BT 25 MiePbprotBscor o

coprocessoremam@wmbwbmmgﬂhe@W@pewmamﬁvung@g@ﬁmﬁﬁégmameﬁﬁemmwwpt such as,

for eX&”B'e@mﬁ&mﬁgpkh&ﬁhkgﬁﬁ§Bﬁﬁh&hﬁgmgwﬁﬂhﬁ&ﬁﬂm%h&ﬁHf&w&ﬁgﬁﬁ%mménJle|d
progrannable &ate ar or a hardware accel erator rocessi ng

circuitry or° ﬁ@e$WW%@%ﬂéE%Wﬂ%h6’Fﬁmﬂﬁé“@%%Wﬁ?@”éﬁﬁﬂﬁ?ﬁ%ﬁ?“mﬁﬂﬁﬁéssor may
be r epr esentspicia@uofe iste 2404l curtarl sidhyis, G eypmple 28 sElisationdpediivantegratqieiretul ti pl e
core proces%ﬂﬁﬁ)a%&ﬁ%@%ﬁﬁ&lmﬂ@899£§ﬁ&hwﬁﬂ Bﬂﬁ&me&ﬂﬁmﬂﬁq&%%§8 mﬁﬁﬁybe
conprised of ur ¥ tTansi'stors | ogi ¢ gates )

oscill ator, °6thﬁglfe éﬁ@&ﬂgﬂ? qpe e@ﬁﬁleﬁﬁ@dwewemﬁﬁswmyw feRteR Al Ph} mance of the
funCtiOnmiI&Mmﬁ@&ﬁ@bbﬁﬂmhﬁbﬂhﬁnmﬁhﬁh@k@&ﬁﬁﬁ@ﬁwﬁﬁmamhghuﬂﬁﬁd mmmm-mmclude

one or nore acco I N | essors
Oeod mont o PRERSTRATK QRN Yol IF B REOTER AL s bl SOTRARKRTRGS 4 i1
t he 25nennryﬂd@v1@@ﬂ@mhﬂﬂﬁﬁw@@mﬂén@mﬁqﬁék#ﬁ@@mdéb@@@®%ﬂémmoThhe processor.

The processQroctBy mle beARLInGUmEG R HRBFALBmPGh: dihal sidnhGrREQEEIS0r causes
the server to erf rnlvgééggiﬁfunctlonakltles descri bed her

[0036] Whet heP %‘W?%‘EPP BPERRSH & corewiode Pt 1’6?8‘:‘%“8‘?@"56?8}%% on a
conput er2sr eadtalotygleGter mgjarcimpglothpnyiscorcekrblego the plocessat. i e podveoendy bet he

processor 2Q§nff£ﬁ’r¥d B8paf SO hd ¥he 3RCRARADLE: AL scRET & LA NGRS RAEARRs accor di ng
to enbodi nents the present invention while configured accordingly. Thus,

in exanple éﬁ%ﬂﬁ?ﬁ%ﬁ?s where the processor is enbodied as, or is part of,
an ASI C, FPGA, of[ooséie WM$Exahhgmﬂh@mﬁﬁa@brhsmaﬁ@ﬁmia&amhyc&gﬂkigured

har dwar e for ducting.the oper ns. described h rnatively, in
exanpl e ermod‘g’gz’E1es e e °‘hb<¥ ac‘r’“g‘é"éa?l%‘bt?m %%““’%"C%fs"rg@“s‘ayié’%a“e?eé utor of
|nstructﬂbn§m®@bpkﬁﬁ@ﬁmaOEmWQHPGPﬂm@aGa@hémgﬁ%ﬁégemwmnwaﬁwnWME

configured accordingly. Thus, in example embodiments where the processor is embodied as, or is
part of, an ASIC, FPGA, or the like, the processor is specifically configured hardware for
conducting the operations described herein. Alternatively, in example embodiments where the
processor is embodied as an executor of instructions stored on a computer-readable storage

35  medium, the instructions specifically configure the processor to perform the algorithms and

operations described herein. In some example embodiments, the processor is a processor of a



35nmedi um the instructions specifically configure the processor to perform
the al gorithnms and operations described herein. In sone exanple

enbodi nernwe,20tiie1@Bocessor i s a processor of a WD PCT/IB2011/052663

2011/ 161603PCT/ 1B2011/ 052663 11 specifiic device, e.g., a communications
server, configured for enploying exanple enbodi nents of the present

i nvention by further configuration of the processor via executed
instructions for perform ng the algorithns, nethods, and operations

descri bed herein. [0037] The menory device 210 nay be one or nore tangible
and/or non-transitory 5 conputer-readable storage nedia that may include
vol atil e and/or non-volatile nenory. In sonme exanple enbodi nents, the
menory devi ceecifindévirdes:., ReondomcApoesseiviniguyed (dRARpLoyipskadilagnbdymens ¢ and/ or
static RAM Pl Eljgéeﬁ)[ iIQ/'éntBE f)f ﬁgﬁepcog pa%om %erOcesQ‘P% g){ecd:tga%slrﬁclﬁgns f(EUI’ t her,
menory devi ce may include non-volatile nmenory, which may be enbedded and/ or
renovabl e, éﬁ&“ﬁﬁ%ﬂFﬁ@@@ﬁ@ﬂnﬁﬁﬁ&é%ﬁﬁﬁﬁé?s*%%%@%ﬁ$9'nennry, fl ash nenory,
magnet i c storagenmgmigﬂﬁngaggdambag?n@ﬁﬂbﬁkﬁnm&hﬁgﬂy?dkgkmdﬁ&mgs, magneti c
tape, etc., optica sc drive nd/.or medi non-volatil e random access
ooty (RvRATP SRSk e pe R By T R R PR e B o ea o
t enpor ary stesmmipembpdigeatsathe gmarhdesics ingedesRandempccers Mempry gk AMendrdmngdevi ce may

be included iWhatdl dbNBLEPR AAESSBH 02O Pehig AckS AFBoS XAIR (& 1RODedhdBS:y t he
menory device may store the various representations. of th%geggl a or other

t \ .
content t hat®HE" BE U RANRHE BIRe "It Byt " 4ail Y remps ™Furt her,
t he menory dewide dor24fplayadpslyeenbiydimsiederioy, shor@ siondfzodavats on, hadat a,

appl i cat ioon%isks@ﬁgggyaﬁ{dr&&aq%mtﬁ B3, Q" e A€y AShE M GleliQNSavARG Or the 1ike
for enabling the processor 205 to car?rT%/ out various functions in accordance

with exanpl éEopadiHRArYyY OFVRNE- Priesianike; Momeiy foie gasieridsedachetsiler.  For
exanpl e, theenf@rBrsywrdeidae Bai egabesoan bf dighhedory GeviRehhete chet withat a f or
processing by Eoﬂgsso??&f%és%%exaéd@'e&ko%ﬂnaeh' Y 1@nof & BLNAL LYY o ddle eIy
20devi ce may Bbe con |gtgre ‘to store ins ructions for 2xecution by the

processor. representatipy@Bh§ meppeor pthey cpnignithft mrupbroemsdip tyeclignhevigeldoce,

Ci rcyi trys or e fypssie el a6k dléﬁloﬂﬁd’eq}!@zﬁ@maﬁbeﬂ‘c&{figﬁ{e@& s@fe%&ﬁaﬁﬁo@!&gyc'ﬁ or a
conbi nati on of_ hardware and?bioftvvare that 1s confi ed to.interface the

licat ter-read t glu ) li : :
processor 20BPHFICR GYREF-TEPRUT PR 9re BEyFioRs g PR kedorepdliedifruni cat i ons
interface 2Jpoceshan 26 0Meargxaivpices @ndiogimeniénectwie cpipessaimdaayf hat er f ace
Wi th 25the TRIDI Yveddd dldefbed Fé}eﬂl./ 1% %}Q&ﬁg,fﬂ?e%mo;g%viée/ CQH& M Sl A8 My be
a f t hat may

configured to convert signals an tainto a‘formth:e e interpreted
by the proce&sdsinputna foy pioresiyg birdly Pirsyr pelditigraty-utle@rvay BFm9Rput s and
out puts 100 SERGEH bl fafi@pe taddrosu@étiohd er REDERDS Ok proAsear di ng to sone

exanpl e enbodi me[b[og%} the process an terface na ieg)g conbi ned
p-or inte

[ 19 thg 110. i n
. mteriace 61’1121% 63{1}7 CVICE, .CII'CUL Igtf)l‘ cans emlf
onto a single ch grated circuit’ conf’igur O perform or cause

t he server thardpae fagpmputey prrgrow rodugiie b carbalafidnjof kardyfarc30d fo8wie thgtant |1 nvent i on.

[0040] The cONTIRL 63fdAR thdPr&ELR065 CilRHBYREy #%ideVis6 @ Means enbodi ed
in hardware, a conputer tprﬁg{am product, or_ a conbination of hardware and a
al .

conmput er pr SEPAMBEBIRET € Iy gomg B’f“?mplj GRRYinegtsr e REeGEor Ry G P hsni t data
fromto Z nelisudory0@viame [/Olintafaye. ThdIéD inchefack 0By B comizdistll @ chiveic ogmalsandcat i on

with the s er & Ent(;a%rm t{m[{' m%%ntgﬁgl%{gp J)}g[heeﬂ}pcggj)rn%ﬂet 70 566 r}rgly also perform
buffering of inputs and outputs to support the operation of the processor. According to some
example embodiments, the processor and the I/O interface may be combined onto a single chip or
integrated circuit configured to perform, or cause the server to perform, various functionalities of
30  the present invention.

[0040] The communication interface 215 may be any device or means embodied in
hardware, a computer program product, or a combination of hardware and a computer program
product that is configured to receive and/or transmit data from/to a network 102 and/or any other
device or module in communication with the server 106. In some example embodiments, the

35  communications interface is configured to support the reception or transmission of steaming

media content via, for example, RTP streaming, and/or information associated with streaming



35comuni cations interface is configured to support the reception or

transm ssion of steam ng nedia content via, for exanple, RTP stream ng,

and/ or i nWornaticnse3associ ated with streamng WO PCT/IB2011/052663

2011/ 161603PCT/ 1B2011/ 052663 12 nedi al2content. The conmuni cations interface
may be configured to communicate information via any type of wired or

W rel ess connection, and via any type of comruni cations protocol, such as a
comuni cations protocol that supports cellular conmuni cations. According to
vari ous exanpl e enbodi nents, the comunication interface is configured to
support the transm ssion and 5reception of conmunications in cellular
networks. In this regard, the comunications interface may be configured to
support devingéiatguaeihecenponninisgatriaongay bPradessioe c@@inmayin@imoobe

confi gured R@u&@&ﬁé&kﬁ&ﬁn%@&&k&hﬁ&hé QﬁvMB%th%fGQHHMEhﬁﬁhﬁ&&ﬁlh&¥erface
by, for exanple, “controlling har dwar e i ncluded with he "comruni cati ons
interface. I mﬂgln%@&waowlﬁ]éat WBPA FRAT P BRI { %‘Eféfd’r‘i‘ﬁff VERF ude, for
exanpl e, conmmmmﬁﬁbmmﬂ&mdhéMﬁhmmmmﬁmmmﬁyamemggmed@@q$@umémmamhabaﬁﬂpports
wired corgn‘un c%ﬁltoh QEE%mﬁll{lﬁfS}Catlon? n cgﬂ(u%rrrget\gdrk nbtﬁls r ggﬁ Itﬁ:e Cglg ?c%&on?m?effa %ne or nore
antennas, a transmtter, a receiver, transcel ver and/ or supporting

har dwar e, i rﬁ@bf@ﬁ?%@gureﬂ@?w@@aﬁwoé fo- %@Vm weesgitionoPognab Py é]éﬂﬁ?unl cati ons.

Via the comuuiigcad to@aalhkamceﬁlﬁla{ﬁ@tmds hl@th%@(ﬁn‘qiﬁfmcﬂﬁiﬁds ﬁ@mw cAtemplel h vari ous

ot her networketlltl&es in a -t o-devi.ce. ion and/or via indirect
contro, ardware inclu % \}/1 1n ¢ communications 1nt ace n this regar l}
communi cat1 ons Vi ase statl on, access poin server, eway, router,

or the I|ike. com@ﬁ@@ﬂ@]mtﬂffﬁee rufyemcludntf@ﬁiaamé @@Blumal}dorbérwenm@wmm cation with

the procgssQhcutflRnd QppBS GlrdBoMSEicaliHR Wi, ¥ eaant C i Siftic b&k&flér@%ﬁe gnd/or to
present output to a user as, for exarrpl e i bl'e, visual, mechanical or

ot her out putm‘i““‘r?&ie&‘ﬁf - GRS itiph aregrdysy a ffﬁF‘é’fV?fé'EQ(OTﬁH%POﬁtlﬂ%ﬁ‘a{deéfe %‘id“’éxfa“npl e, a
keyboard, a crampiey pracejsofetcaking @mausplhioy, Ve.lg.comauioimingtrednsaicspl ay, a
m cr Ophone nfhy RGRKEL e wik VaQE Sfhed dé%ﬁ&%ﬁepﬁita dé%%*?@ﬁ@vﬁgﬁshlf%&/é}%[a’ the

pl‘ ocessor nmay CO rise, e I n conmuni catl on user I nterface
circuitry cd‘FﬂFchgEﬂ“é’Hm{Cﬁloé%‘fﬁ Frhgpe Sifion, geast POty fe VI FAE T Poieiciofr tslike-or  nor e

el enent sjsof the pwer) i Nkt ﬁféﬁ“aceﬂlﬁnd?l’b@ﬁﬁ&ﬁﬁﬁm@ﬂdl/\ﬁm tepRIcesk @ th ace
circuitry rra be confi ontrol one or a%”cfrg'glons of ne or nore

ured to
el enents of THE g ﬁ? t@? ‘fS%.rc“&}e faﬁer BHgHe BTS?%B&?P%W t‘b? o) s rei‘naé‘tpl*euaélfl Pons, e.q.,
sof t war e andisedl, nheclrappz pegthes putpueddications. ifEmew yntabeass rglude, fopexample.pr ocessor ,
e.g., vol at ik Mlo¥se, J]Q}@ﬁéf(o;l d’?%la& T8 WREYscre AMEHRAY, ‘irﬁt‘?ophédéeas JRE Jiser

i nterface naﬁeal so be config to support t i npl enent at.i on of
hapti c feedb: ‘ka“F/?PtR“h‘in‘“s‘h?“é*@’ér lalrth%rﬁbe Hﬁ%‘éﬁsorlnﬁ‘{/ é?‘?Pé}éeeor bg & e G d by
processo10, nray, ustrdlidtie cacurinbosiguad picen] at kit idate f@aiatidiose devteemeonf i gur ed

for haptic fegdpack.ag. dﬁégioie%%fan%if %!Ef@?t%r%a & 83&%@9&1%?1%@%99&1 nts, the

user interface circuitry 1S configure acl l'1tate user control of at

| east sone fONYIOETEICHIIS piRse grap emﬁ%oftthﬁ%wﬁerﬁa??éhra% CIPUST RIPEPL ay and
configured ti@uwi@sR sbt&vatbsaﬁd{/oﬂmlﬁmrs storbl 8n PHOGRSH QK siHIBY tlﬁlp&@esﬁ)ﬁmgl’i se, or
be in communication 30wth, dis it configured t pl ay at

| east a port'l %{gl o SV A T JCedf(:”ilﬁ H<§I Jélyeluéer " nﬁéalcf’obec?lﬁ c(%/rcw try
confi gur&d tt@wbmtltlllqlmeltireen@sgrof bont feglbadsf Inghis llewl;thewn’eteffvn@ﬁ mnmile@f t he

server. The WhaRsaY nfal heHdetaYordRYie BEn&/ONHh i@l &Cicd @nBMRE RS hapBOdedBifSENt
st eam ng medlg including stream n dia provide via RTP strean ng

[0042] As ndt EERBLVE™ {Thems GepRfT Y MepE Hyder 5‘te€fé‘iﬁ|°1é°ﬂj9ryésrc°ﬁfr%“‘§ﬂ{° deV| ces
100. | n one f3Bemboedicomnt of alloweaver funditie otthé entr Idé thrameh thawge b dspbpdided as a

mobi | e termpg gurecY‘48 h&Ponl %%@ér YiiBtds. tﬂ‘é‘ pl%Eerss%ﬁl%mo @&‘I{Jn@e S’J be%éa%uﬁ&ﬂ&lent wi th
the server 106 Tor presentation, e, to a us
30  with, dlsplay circuitry configured to dlsplay at least a portlon of a user 1nterface the display and

the display circuitry configured to facilitate user control of at least some functions of the server.
The display circuitry may be configured to support and present steaming media, including
streaming media provide via RTP streaming.
[0042] Asnoted above, the system may include a variety of client devices 100. In one
35 embodiment, however, the client device may be embodied as a mobile terminal, which receives

the streaming media or other content with the server 106 for presentation, for example, to a user.



WO 2011/ 161603PCT/ 1B2011/ 052663 13 By way of exanple, a nobile term nal 300
that nay serve as a client device is depicted in Figure 4 and descri bed
bel ow. |twehoul/@idwe under st ood, however, that the nobi| eCraBmines2663
illustrated and hereinafter described3is nmerely illustrative of one type of
client device that may inplement and/or benefit from exanpl e enbodi nents of
the present invention and, therefore, should not be taken to 5limt the
scope of the present invention. Indeed, while one enbodi nent of the client
device is illustrated and will be hereinafter described for purposes of
exanpl e, other types of electronic devices, such as nobile tel ephones,
nobi | e conputers, portable digital assistants (PDAs), pagers, |aptop
conput er s, desky ofrxauipe etk ergadBoiyhd ey ©es as ¢ dbrediver onspict@ndrigirther t ypes
of electr Onl4%n§¥e§&1%gﬁﬁ)eloga}{ ﬁ%'h@%d@%‘i@&hdh&%% $haplfhe ﬁlb(gle REfmRe ﬂfustfa@ggt{at i on.
10[ 0043] As shown, the mobile term nal 300 may include an antenna 312, or
mul tipl e antheifaisT dpeibeddnmrey Lttadys ofpneiypa olhienh divics thalmag yoplonstt 28derecei ver
316. The nobkdetit i@t axhriad enitayimaltS@ thelpfelseudeveanqﬁram:aslsmfe Ba0d @onf thignitoed t O
pr ovi de %I gr]%utilﬁtsgo gnghe ?e%eenlt Mlgenﬁor? ri'l% Whl I’(Qlet eh%oélm%b%gﬂe CE enlE de%lrég isr ecelver,
respectively roce e, e as various neans
i ncl udi ng cilfuirtadryd W@ﬁéheéﬁmaﬁﬁtdéscﬁﬁeé%M@@%@P@PIW@‘H t&@mfﬁb@twp ng digital
si gnal 15pr Ql@ﬁ&g @lﬁcﬁlag moanaalegronauﬁ@ﬂ@&oafpas@ QPbiltable Wikl Q@Mﬁant&@D&@)C@@@QHYI ng
digital S|gqa processor, one or rogessors, ane pr e nmul ti-core
processors, Comp“ erSr e can m%ﬁ e Igammgp%lceéses‘?’vhsﬁm%?r couf’li l‘ﬂif’soo ne of nore
conput ers, \ﬁmtqnmusayomhleyeledlclelgsqfﬂigp@beenewntpnl ncluding integrated circuits
such as, 10f or exaLHB ANnAR, e Rbbife a1 860 é&%lﬁ@%@%%?ﬁo}dﬁ% gof .
Accor di ngl y, alt ugh illTustrated in Figure as a single processor, in
some enbodi MBRNES PEMBIBEERSEh adatpicsHd ayl azwﬂﬁéﬁ i thymglile ygiad &wyr s The
signal s Sentalsaﬁldludlee@)ﬁich/sﬁd 3hycoﬁﬁgﬁreﬂ)t’0(}ﬁﬁﬁls ggnal¥@yant Rcdivedpngd i@ﬁlﬁﬂlé ng
I nf or nat I on I I[llsm%%ICE(l)r de%er}\(f:e? ré’gﬂ etchv 6 OCI Srgtl‘e raf af(():reexgng ? C em%O(Ped as Val‘lO
cel lul ar sysni 8or anp o‘?ra?fme?/ent wreline or wre
net wor ki ng tr@e%n@cald@smrcwwmf @flnwge ntyer?pr?réﬂtsorﬁ Pith rceqinppryingidiefpl sighgl r el ess | ocal
access Nt WokdtestAE M of ﬁ@re PiloCHkBs) wmt a@cdoﬁ@adyﬁlgl algnaq)ilgra ;@&tesrs&rc(ﬁla o@nd
El ectroni cs Engi neers (| @2 I n addition,

/ or
t hese si gnal"® may 251 el ud °§eﬁ8‘§% ﬁ"r%i%i’cﬁss"rﬁr o8t "ré“é’ﬁe CP‘A‘E" ‘HS 8%??65““%ser
request ed datrawtryaprdoomort tpenphiedgearious other pfoQ@sdug]elciigs mdiplijganttamtadicmarits 300 may

be Capab le qachqp%r@;a Q éﬁ"AtSYC &WG@ror Me%oﬁﬁlﬁatlbmg&;f a&&orﬁ&@?@ﬁﬁo‘d&
communi cati on protoco modul ation types, access types, and/or the |ike.

More parti cdfuaigigl in figee ‘H?ﬁl&us’l“é‘e P@Wﬁ%&i”%‘i}“"ﬁ@m&‘éﬁéﬂf@eﬁw YPREPSA ng i n
accor danze \pldrdnit\of pio@sk®rsf Mestgngﬂaﬁraaim@nec(ﬂy@)e,pmmmdy genersghilion (26,
2.5G third- ] D AR Dwi R 10T, Sellu deneration
(40 communi aanii ol Al RUTMHLALE g SB0 SERl-RenLPU LR BOBCE Mgy
comuni cat i GRY PEBEeEdfteey éﬂr@me OIYEE KFSHRWPTINE fealtiiqyes, ‘ﬁ?ﬁ)@’tl%‘lgd’m nogimpiey o and/ or
the like. Fowi- fexaﬁp£s&ocaltab@ssmakwbﬂkewmmedmalhumh bancapablrc@l @perating in

accor dance wi. r el n s. | 136 (Tine Division
Mul tiple Ac\(lzﬁés sonci’ I)efrs 8@% msgu 3t e?m [} ﬂ%l{}g% eddglé)lﬁ%ﬁ?le S(?a?(ls 'Ofs (GSM),
| S-95 (CG¥de lliﬁluolﬁ@P@hd%bmgyh@a@@@@%ﬁéﬁ@m\wgyata 89andi¢ e the |i ke, Also, for

exanpl e, the nDbjdogsrt EfHIRAe HRMIRB) &%P&QL;%MQ& oBQan?(vhﬁ‘&he oPm&CGPr dance with
2.5G wirel ess conmuni cati on protocols ‘General Packet Radio Service (GPRS),

WO 2011/ 16 16@?@@[5}32@2% 102;11161512@8?1 q%ocols modulation types, access types, and/or the like.

More particularly, the mobile terminal may be capable of operating in accordance with various

pI | cabl e

first generation (1G), second generation (2G), 2.5G, third-generation (3G) communication
30  protocols, fourth-generation (4G) communication protocols, Internet Protocol Multimedia
Subsystem (IMS) communication protocols (e.g., session initiation protocol (SIP)), and/or the
like. For example, the mobile terminal may be capable of operating in accordance with 2G
wireless communication protocols IS-136 (Time Division Multiple Access (TDMA)), Global
System for Mobile communications (GSM), IS-95 (Code Division Multiple Access (CDMA)),
35  and/or the like. Also, for example, the mobile terminal may be capable of operating in

accordance with 2.5G wireless communication protocols General Packet Radio Service (GPRS),



Enhanced Data GSM Environnment (EDGE), and/or the like. Further, for

exanpl e, the nobile term nal nay be capable of operating in accordance with
3G wirel e 20amewsBcat i on protocols such as Universal MpOTIIB2011/052663

Tel econmuni cations System (UMIS), Codd Division Miltiple Access 2000
(CDVA2000), W deband Code Division Miltiple Access (WCDMA), Tine Division-
5Synchronous Code Division Miultiple Access (TD-SCDVRA), and/or the like. The
nobile term nal may be additionally capable of operating in accordance with
3.9G wirel ess conmmuni cation protocols such as LTE, LTE-Advanced or E- UTRAN
and/or the like. Additionally, for exanple, the nobile term nal may be
capabl e of operating in accordance with fourth-generation (4G wreless
conmruni cat i dinhqoredtPoe @IS Iamdénoentt(HRGE)i dudlogke likel Furthg, fei emanhrds; thpinplgleess

comuni cat i QQm%QlQﬁa?ﬁ)Q&Bibﬁe of g@l:atlﬁ@){ acle@rd;gl@ \%lh%@#\QreleEE ct)llﬂﬁurflééhéhrp?otocols [ 0045]
Sonme Narr ow band _Advanced Phone System 53 as wel| as Total
Access cOmmmh@aw%ﬁﬁsa@xmlé“n"?lwwes)lsaﬂ?%ﬁfzs ca (M ﬁ%ﬁe Relilel W&’;Pl%%%?s benef i t
from errbodi rPeott (S DBIA 2000), svvliidwﬂmb&idmwmaSMslhpluAdesdU\HCDMIA) I‘Imgdmmsmmde phones,
e.g., t DM%(&DI}@ e nobi | e
term nal a8 aslyé)%m%%l?g (?Dm o 1(lar at |C?16((f:15(gl asccor r ?\néﬂ Oﬁgg(}éﬁ E?G%Ob}i HPIE?V\A de

| nt er oper ablnllaiYﬂ)“yadﬂ@PnaM @PM@&\?@PG%%%CC?WWW Potistel enmpoeus] 1t is

under st ood tpamdeolt kien @mmAdv&%Qi dmwmwnu/sﬁh@uke CAldlcﬁtfo}{allfy Qbr dxnmee menti ng

audi o/ vi deo tl?nd blleot Inl(i:na te'cz%%ﬁe (g%ogﬁrat 1n ac rdgncg \%nhn‘tlourﬁl gﬁnera 101 4 ; exanpl e,
t he processor may conp gt processor devi ce,

m cropr oces Sf@releﬁevmm@lcamn pmblegldtooﬂldhlglaﬁ a¢11 s opilEieless cemminghial - t o- anal og

convert ey, ey;[g({cglgthgthﬁylbé&eelopg@mttﬁe%m@nd si gnal processing functions 20of
the nobile term pnal _may be all ocated between these devices accor ding to

their respectivel®4Japtameiuagy-banh ddyipose Mol hergypy SerarMITart Yellddnpr i se an
i nt er nal voiteal £eee Cofiin)icaiBod(Gastend(T AICSY, &bmalterﬁailasmdemdﬂaﬂfnﬁaﬁ)b and/ or

the Iike. FUI’ 'E)h(Fménts optﬁlsﬁjnven 1eS§so ounaié{la Hgl%elr S pH(Ql(e:t I ong 1£af/%alog or OPET ate one
or nore software 2 ore exanpl e, the

pr ocessor né@m\b’%!c@%[ Aleg Rhpncy pﬁdalpilﬁﬂ@ the Ut‘%b’rlﬁfefélﬂliawaty;be Wd@?‘éﬁ?ef@% h as a web

25 browsgr . aJdRlifg@WEBior Wiokl vildd 1RG0 MEbIBY oIk QWA T DR chINiIIR XS gbiBioral t o
transmt and recEf(?%& web contentt[l such as_| ocati on-based content, according

to a protocol, asi WPEILeShHIISPIOSSIT 370 Y STHEE CrEHREYT MR BT X t
transfer protdgalicoanlE) fun@ingy/odthe thigle hdri@al 3Th donmbigle the erordsoaiay S

configured tg,H3e, @1%13;[ s?%‘@”ﬁir&%ko‘? Qev g@r&tnﬁlg}hprg’&g&%\%e/ eln%ﬁ&gﬂ%lgﬂﬁm ogol

(TCP/IP) to transm recel ve acr 0ss I nt er net
net wor ks. 3OPDOEP] drHE-orisior eont @ivitkier bl frasfrobind 6%%%%6%8% f%at&’gser
interfac® | REihtEbKG terhiasl nayedmb@;ed wnw&ampﬁaaa@cemcc@@@ak%u 2ddeiva ringer 322,

a m cropho necap%gﬁt’les aThe aor) Tsso¥ ma{I 8df11t18nap}$ (%Enﬁ}lsrégn Tntera V%{ce aa‘ar (V?)nﬂé or, the Iike,

whi ch nmay be operatl 0 y CO € processor fif's regard,
t he processaorterpd gateoedomi(idi) i?@branqmtﬂ@ﬂlk%@erﬂ@r ithemioegsser mashdongiseed t o contr ol

at | east sorfalcﬁdﬁam to@péat@&e@ngor@goﬂwe Brofh@RRLISmA be kbR msl%ofymp@rr face, such
as, for exa eaker hbﬁ(§5r| nger, the. m crophone, e di splay,

and/ or the I %‘Eﬂe 'E\‘ﬁ%“’?} BB L Pl Sher Bt ot ETYy Begs |SP°$‘&?W conpri si ng
t he pr oc¥ssdrowsay Tizeomenivingerpgean ihay alow the obbiBnemonl iomenif wdctdengbof one or

nore WD 20 Jcaﬁtélng %&Q §ﬁ€§£{1§n3?a£%& \]:éngeﬁlz Q:@(%dlgr?toq IpI%EB@(glt sﬁcthg th]g@ss %%ﬁ{catloﬂt erface

through corrput er ram I nStI’UCtI ons war e and fi rmnar e,
stored on a ﬁ‘é‘?fﬁlr(g’ ARL GBS Epraastprrqiqgel <bFB%e3§%frthe 1%6 gthe H\?Blieé%fintnél Yenory 340,
non-vol at i | eoifgn®ed i udAh2 ranahighd@ICotithe PloiokeInteflet Prow@h(TaBiP) sh@insiyit snie nobi | e

term nal rm‘)éecgig%lgai a%r%ss@helﬁﬂérﬁe? bdbther networks.

30 [0047] The mobile terminal 300 may also comprise a user interface including, for
example, an earphone or speaker 324, a ringer 322, a microphone 326, a display 328, a user input
interface, and/or the like, which may be operationally coupled to the processor 320. In this
regard, the processor may comprise user interface circuitry configured to control at least some
functions of one or more elements of the user interface, such as, for example, the speaker, the

35  ringer, the microphone, the display, and/or the like. The processor and/or user interface circuitry

comprising the processor may be configured to control one or more functions of one or more



for powering various circuits related to the nobile termnal, for exanple,
a circuit to provide 5nmechanical vibration as a detectable output. The user
i nput i ntwohat@en@y conpri se devices all owi ng the nobi | @CraBm1NG326630

recei ve data, such as a keypad 30, a ®Bouch display (not shown), a joystick
(not shown), and/or other input device. In enbodinents including a keypad,
the keypad nay conprise nuneric (0-9), al phabetical (a-z) and rel ated keys
(#, *), and/or other keys for operating the nobile term nal. 10[0048] The
nobil e term nal 300 nmay conprise nenory, such as one or nore subscri ber
identity nodules (SI M) 338, universal SIMs (USIMs), renovabl e user
identity nmodules (R-U Ms), and/or the like, which may store information

el enent s r elektmeds ¢f theasonlyithe tgergls emiplyerprogham iastdd(rtipimﬂg tsoftwdnean@bM] t he nobil e

term nal  mayGOIPLLRE o) NELorf RIRYADL %egl%gés&)? ol ¥R TRARYa10, THEVJIRRI | €
termnal may include volatile menory 340 and/or non-vol atile 15 menory 342.

For exanpl e, P8P atH Pl rdsdks Arlfa?}lgv PfEFll‘RYév U B AR EaY CRBRFST & PAEAN)

i ncl udi ng d)fdsra)mvﬁmgmﬂo@rclr&ﬁtatela&d RANM madile eiigl, O eafiple Chirpricagbhedarenor y,
and/ or t | i ke. wai.gh. nd/ or
r enovabl ge rrngflhamczll}kel%r f on%% (2:1) ?e?eégglrrglttyu’t L ea T m?r:'lr.F Xlteggce gon%pfasﬁuge/s fenory,
magneti c st gHerges @@V‘l"’éé@%@l . fecelﬁ%iﬂﬁl %}Flsq%gkemldcﬁﬁwmﬁ digpltrhoy gewnndgnet i ¢

t ape, eE C. ),o>@rm<l(&adhoxdﬁ)sacﬁd/drdméﬂsp@ﬂ@lc@rm BREdRnent®d QBMAY Blelag tlfe&@#@dn ?ccess
menory NVRA olatile
romory may. (HEFURR (Rt ¢ A Ryl SR ki e e es
may st ore ormeergmg feomebisedrningr e prograns, instructions, pieces of

i nformatjon, dat gos@ndfy 0B1QQerhﬂngl%Om5}pJamB@s¥ mlgﬁorg,%géﬂ a?é/nefopﬁorgob' l'e term nal

for perform ng functions of nmobi | e term nal For exanple, the nenories
may store i A¥tPvetiEhy e léﬁleé% ugivsEbY g %%le)h@mefabl%%@S?nﬂgzo cause the
processor tQnopﬂésf(@nmﬁ)hzeld/bun@muemhaﬁgﬂasle infdd@glioh ele@dnts. relémleo IRolki es my

al so conprise an ;V%lergidlt | Sl sRYGN Asyan. tnfernat i ona % bi e eAUi pment
i denti fication (11 ¢8de, ™ 20p Ssrpitthabadt Vi denti fyl ne ‘“’aﬁg" mobi | e

terminal. fixed me[ﬂ@mlg}le vxsbﬂg@ﬁ@rlﬁmax/mglmmaﬁ ﬁmﬁil@m‘@ arzdkaﬁep YOﬂﬁtﬂm)r e detail in

a gener als fl@woghas. tFopéxaIEygua@mémaﬁwy Bay TR dafdah hedsshi@wshanin of Figure 6,
a network nod gerve i i

|C| atin I.Nn.Aan ngol n
e SR tiPeR g R N eGP bt B, g f iR PRI
30300. See opketlationy.408h ohy i cgbrddend/Firensiie any nguddesixomlaeyd-ody a PSS

stream ng S&g:oRNdsIm Fﬁ_h}lagﬁﬁc WragfBIvieedTE '@r@&&@ﬁ y s€drRBd, RGenSifcr eamed,
such as via respective RIP sessions, to the client device, In this regard

the nedia st'Pestrs: WEH! ‘?“r‘f@fll’faé“dé?w’?%a no gle sndost e PR NYRANRdi a or ot her
cont ent .20l n aodie dex@eplke v@aidoginNhon-bhelc oRgay ngy Btlidamdngasdasi on is a

uni cast str t s usual |
%&g}f)ﬁg ﬁo%g%f%a ﬁ&é‘&% SicShily s &Xor%rﬁl&?aé SR nf&% 4 y

built on tOp Sessi on contro connec 1 oNn. ce ne ata is
st reamed vi @ienel Blorpagpe dparmdis dis fiksydch s bRipaby dhegropiferpppl fB‘é t er m nat ed
and the TCP ps@&&in@ AinbRAd ot Gk noBIRAGRInhIO Ror¥RynpREthE AEFLrid OMAY sWhtifkirbdtiensRTP WO

2011/161603 P%;gl]_él 1»\%&)1)(]6&9 g % 6913 I‘%CGG s%re ?ﬁ I cgunsg th(e: Onr(]):[:elssr(}}'I tlo ngforr}l/ glre] futnglon h the RTSP
sessi on and ' Sessi connect’on “ar 8 NoR-persi-st ent .
[ 0050] T¥e slescwiad ha@p Haylemmels uldxealmemlsﬂse guddntifzs, spdhas @n@@re@s@i mot@ls  f or

det er ni ni ng ot i@benBiaGRRGIGUNLH QBc, @Jpaﬁém PRGBS BRFLAE ($8S8i On IS to

change. See oper at | on 350 of Figu
[0049] As generally shown in Figure 2 and in more detail in a general flow chart of

Figure 5 and a more detailed flowchart of Figure 6, a network node, such as server 106, may be
participating in an ongoing streaming session with a client device 100, such as a mobile terminal
30  300. See operation 400 of Figure 5. The streaming session may be a PSS streaming session in
which one or more media streams are being streamed, such as via respective RTP sessions, to the
client device. In this regard, the media streams may include audio, video or other forms of media
or other content. In one example embodiment, the ongoing streaming session is a unicast
streaming session that is set up by an RTSP session that is usually built on top of a TCP session
35 control connection. Once media data is streamed via one or more RTP sessions, the RTSP session

may be terminated and the TCP session control connection may be torn down with the RTP



5and operation 402 of Figure 6. In order to determ ne that the
configuration of an ongoing stream ng session is to change, the server nmay
i ncl ude mneansi/w@l as the processor, the comuni cati onPCHIB2H0R63L5
and/or the like, for receiving an indiécation that a session update is
schedul ed for the respective content that is being provided to the client
devi ce 100 via the ongoing stream ng session and neans, such as the
processor, for identifying one or nore ongoing 10stream ng sessions that

i nclude the respective content. See operation 404 of Figure 6. The change
in the configuration of an ongoing stream ng session may be known well in
advance in which case, the processor nmay receive an indication from nenory
210 of the upsiomicaginchenvgehugh boRTRgusal nothc-idbedsiapontdcaatigduke of such
changes. Al tgrpatiyely, the change in the configuration of an ongoing
stream ng session may occur dynam cally. The configuration of an 15ongoi ng
stream ng sessi ofOR¥ly Tdnsrge! P maningadeinsess b rin Aerssor ESrfogleismpriae t he
mﬁnberdof nmdiacoﬁﬁguaﬁ&soﬂﬂﬁysngon@rs@aﬁﬁag Qi’s&(dlﬁ@t‘b@l&ﬁ@ aeuﬂpaﬁtloaeso @H@mﬁs m)gI e of
the media co : nges .in the nedia
| anguage > ¢ b EALBLb PR, FRAREE w- BT B R SURAPE R ah, Tete. By
way of exanplr@ming sm@n latoghafneeaﬂﬂﬁ ﬁqnveamﬂanqlude ok, spchngtharyecctspiathe i s a
preferenc te feobhmbdi@idl ihi&hte ﬂgmtdsaﬁ: th@nyeoﬁeregw@ag% lr@ilahgeil ﬁlﬁtélts&@loﬁﬁ{{dit@fs of the
ongoi ng stre sessi on u eco abl e e .ongoi ng
st reami ng ség‘:? ‘%f%rﬁll‘?ﬁ“{’%g‘fe C&“t%‘ng%gsé’einé PIPQ}EGS ‘ﬁ%ﬂ‘é“t%““ég% %g‘&%%%&%ent ly
del i ver t he smading scont @htnednn stches the @hesspreldr idamirage: dr motelvegodlzi ent devi ce.
Al ternat jovelyo, @l RLodk HRAR1QE 1€ RANGES IR REEHLrflb NG ril8NgRI N St reani ng
session that may 1 npact the content delivered to the client device. [0051]
I n one exanmpsh@eeiPEdMistttion phia oagoing sfeaming soypgn mag beknpdn A¢ll P ARRRcaT on that a
25sessi on updiah east,Shepla@shid n@glreéedic alﬁ)iﬂﬂicdﬁbn 3@k Aerh@BPIOOGL thy epcafing @atge int €Ns.
Since the res 1el(1:rtt|10\1/1%as(e:(9nt0§9£ch dtl:.lle suh t ea‘sr %lterna%veslume%ﬁt 601I1 the sessi on
updat e may be rg 'evant to Tura f of ongol ng S{rean ng sessmns t he
server may |cwef1gurdté>nﬁémg°1®@€%ma§ SftSﬁ@l rpw@e@s@/@mz@% Thegpnfigeraiopiof api ng each
ongoi ng &t r%amﬂggu@&&@is@ﬁodrh@tchdng&@hVﬁﬁtytohﬁalﬁl@g me&&mge @th]@m ofand that has
not yet been gdw sed of. the inpen HE%échan ? such a

th
processor, 13 SHARS RSP R EBY RS T POl vth %@Pﬂ%‘f”%‘l’%“@ ecel Vi ng
t he ongoi ng chinge awh mgluseskingn o thdyaddiajlmglagd e tdvecsr thstpaatts, thereednbetite of t he

i npendi ng chaR@&un, etc. By wiy@@éc% lEqrme&QgQargﬂlgl%ﬁgjléan%ﬁg@ tﬁ'ﬁm%ﬁﬁaﬁe@re@l& t hat
i ncl udes the respective conten is slated to chan e server 106

may i ncl ude Iopghgrrient %Eﬁmé‘/sbet“ﬁaé(alﬁlﬂﬁ&té]éﬁé’BPet 20'8° ongejpe S(S‘éat“é‘?grf‘?sﬁ‘ioﬁ@“ﬁ %Yt he
ongoi ng Xtr &)ﬂd’dilnﬂgvaﬂﬂﬁaﬁiuﬁlfg theSonSiRBO¢amaE sbyiosuflahs h sitagdrts 6 BSiSddO ko | ant r ol

connect i on, sﬁﬂégﬁ é@ § adiv ARG §<§n%ﬂttm EQ%@%@Z%%%%B@% Al &QROECT T ON

supportl ng an Sessi on. ee operati on I gure In instances in
whi ch t he orfyEinpyclstohsnbipen g Gwesingh ogear @ﬁwemg@algﬁyfa@mpéeﬁ%qnéltaémy session
WO 2011/ 1616&&9@4&&&%&&&&66&1&&&@5& rol connection, the server nay

i ncl ude neans, s as a processor. t ication interface 215 and/ or
the e ror e Tn B hE s Ritrnhl Do S L o B PR UE T61 4 ont - dovt ce
100 vi a 25he ssessipdaie odmtdut far higeron ebre iraspeotive eontenoiteinm f Hnaathe nepectivie emttendevi ce of
a session updat Iﬁattall%@ﬁe sﬁ%@m% sésBSh 1&)9@[@( ﬂl:gf%?etlévgﬁltooa hMlR/ o@&%@hé‘&reéﬂlﬁg‘?am ng

session. See operation gure 5 and 50perat| on Fi gure 6.
Wi | e the seSSPyRhsesRE cldt m?aﬁﬂr P ﬂE?rPr‘thfé‘”@WaF?glé%““fch“gtePfé ongoing

streaming session that involves the respective content and that has not yet been advised of the

impending change. The server, such as the processor, may then notify each of the client devices
30  that are receiving the ongoing streaming sessions that include the respective content of the

impending change.

[0052] For each ongoing streaming session that includes the respective content that is

slated to change, the server 106 may include means, such as the processor 205, for determining if

the ongoing streaming session 1S supported by a persistent session control connection, such as a
35  persistent TCP session control connection supporting an RTSP session. See operation 406 of

Figure 6. In instances in which the ongoing streaming session is supported by a persistent session



configuration of the ongoing stream ng session nay be provided in a variety
of manners, the processor of one exanpl e enbodi nent may cause an RTSP
nmessage twobkelpwossdded to the client device. The RSTP mP€TABH1IvB326632
configured so as to identify the change in the configuration as well as the
time at which the change in the configuration will becone effective. The
session 10nessage may identify the change in configuration in various
manners such as by providing a new session description or by providing an
update to the session description of an ongoi ng session, along with an
indication of the tinme at which to apply the new session description and/or
to apply the update to the session description of the ongoing stream ng
sessi on. | n coiiosconggandhe sone ngx anjplleeneis, acnokipfoccatitgrompesaga t hat may be

sent over t hﬁerﬁl@esﬁl’j /e 30 EIEGO%OI‘ &Qﬂ%edcs&s'slglpmés Qiol Q%e &é@héd@(ﬂﬁle Q@M laGGoe 18T med a
PLAY_NOTI FY nessage, may be as é

rtsp:// waw. r‘(&i‘l%?ea?esélﬁ‘i’ﬂ"éﬁﬂf]éaﬁ"t‘ql mm‘gﬁ? flf%m@aﬂéﬁm dFu‘ée OfTaeS%mH@d%m 10: 04: 18 GVI
CSeq: 532 2QNatdsfihe-chgigaadvn OBIBSGigﬁlﬁg- wpdaigeSes SSeeﬁperauMan OJFrdtek 5 and

Swit ch- Sty | t kI.D=1.;
C ; /e\%&%{latl% qlﬁg] (gf PP {e 6"%0’1\1’1 e%w%?rkn}( %:;h %orrBs o?ﬁle chaﬁgebti) tlbe 4 568-

new=http okia.c Cont ent 2/t rac
25Cont ent Ty peieugingiof bagriceing %IG@m@omS@ﬁma)L'@mgtie mzzarw@f BaBgs30s 135 0 | N

| P4 10. 42. 43xckesdf) $Fdat YAmPIE bibboiiRtnQna c:le&antR:f@P Qlesﬁi@i todhe BroBideddo iid . BlcAVP 96

gl’ :;]E Plrrgpl 2\6/eH\£2 I%géﬁglg%g’gl%ssg@ rrll‘a(}jf1 Ig‘ecro(tjl1 1gure% S0 z?s to1 enPlf the CB%%G 1?1ttl{ezc91;[fllg1(1)rgtloggsd e=1;

well as the time at which the change in the configuration will become effective. The session

10 message may identify the change in configuration in various manners such as by providing a new
session description or by providing an update to the session description of an ongoing session,
along with an indication of the time at which to apply the new session description and/or to apply
the update to the session description of the ongoing streaming session. In this regard, one
example of a notification message that may be sent over the session control connection to the

15  client device, termed a PLAY_NOTIFY message, may be as follows:

S->C: PLAY_NOTIFY rtsp:/www.nokia.com/contentl RTSP/1.0
Date: Tue, 14 June 2010 10:04:18 GMT
CSeq: 532
20 Notify-Reason: session-update
Session: uM3ci0J+Kd
Switch-Stream: old=http://www.nokia.com/content1/trackID=1;
new=http://www.nokia.com/content2/trackID=2
Range: npt=2:01:24.568-
25 Content-Type: application/sdp
Content-Length: 421

v=(0

0=33405 135 0 IN IP4 10.42.43.1
30 s=Live

c=IN 1P4 0.0.0.0

=00

m=video 8234 RTP/AVP 96

a=rtpmap:96 H264/90000
35 a=framerate:25

a=fmtp:96 packetization-mode=1;profile-level-1d=42c00b;



WD 2011/ 161603PCT/ 1B2011/ 052663 18 mraudi o 8236 RTP/ AVP 97 a=rt pmap: 97
npeg4- generi c/ 22050 a=fnt p: 97 streantype=5; profile-level-id= 15;
node=AAC-WDb2p115161683. RTSP/ 2. 0 200 OK CSeq: 532 User - AgerCT/IBi1/65263di a

Pl ayer/5. 0 Session: uMci 0J+Kd 10[ 0058] As will be noted, the body of the
PLAY_NOTI FY nessage nmay include a new SDP file associated with the change
to the configuration of the ongoing stream ng session. In addition, in

i nstances in which an existing nedia streamw || be replaced with a new
nmedi a stream the session nessage may include the address, such as the URL,
at which the existing nedia streamwas |ocated as well as the address, such
as the URL, of the new nedia stream In 15the foregoing exanple, the URLs
of the existing andde3otdwAMd’a streans are identified as the "ol d" and
"new' nedia stregqgnmggﬁﬂgggéMchmﬁgolIomnng the sw tch-stream header. In
other instances in which a new nmedia streamis to be provided w thout

repl aci ng an eX|%tPW§7ﬁ§ﬁW5p%?TQﬁWﬁ¥Wd1¢*§MHWEﬁA%9 h¥xi sting media streamis
to be discontinued without being replaced by a new nedia stream the

sessi on nessage ﬁﬁq Lify a "new' nedia streamor an "ol d" 20nedia
stream respectlv Pb{kﬁg? both a "new' nedia stream and an "ol d" nedia
stream |n addit o 535@he time at which the change will become effective,

such as the tinmeyat-Aphi:Glakih Medineweredi a streamwi || effectively replace the
exi sting nedia sgrean1|§%ﬁl 2P identified, such as follow ng the range
e

header. As noted abgyve&y Client device 100 may al so respond to the

server 106 indicating the receipt of the session nessage, such as by neans

of a "20f K" nmegpage A Q0nék, tﬂeri)oé%ldi*% Pl RS @RGP me M) ANGRLAE 2 SLW €am ng
session that involves the content that is to be changed i's not supported by

a per si st entSPEddsTYraleb ] ch%wﬁéw?@ﬁura@aehﬂl%@gw TREtiRg e i 1f whi ch t he
RTSP seSS|om@aaﬁ1bﬁ@@m£ﬁﬁmmﬂm&ﬁﬂmm@dmmhamaﬁwﬂse&@m&mwm@ah&@mamonnect|on has

been torn dq t he server & CUREAPShiSHEN AS the
amf session messa en%a?f nclu ss su eU Wl{”ﬁht ex S ng
processor 26 e conmuni on In ace or for causing

a notificat inefiapeapeat oeted i welagthe P(@r?ﬁss fyeh %@?é&e@f thegrewy ﬁ)édlmtlie@mlndevu ce 100

that is rsel aﬁeestegoglgax&mnﬁ@um of ﬁl@e;ﬁsﬁiﬂé An@ e advk RO rednR @reQRATIM G o&d r €am ng
session so as to gause %he cl ge to_es tagllsh a session contro
fie e

connection. S8e8pEPa %“@%ﬁgﬁgme loging B SIS P APPSR 18' % "Figure 6 as
wel |l as the 1ris@h¢eewwhghdnm<sim syenmof totbhprovided iwfith@iateplaamgian exaing werlet | on Wi t h

the operati q{i]eaglfor hhﬁuc‘ﬁ |a1'1 %ﬁmgqgéﬂla%@eaml:% b@cﬁ&glmnged v&ltnﬁlt §e§r[g\f3ﬁaced%’§lg h as the

processor, may cause the notification to be transmtted in- band as part of
a medi a sesdEh Hledla stream, the session message may only identify a “new’ media stream or an “old”

20  media stream, respectively, but not both a “new” media stream and an “old” media stream. In
addition, the time at which the change will become effective, such as the time at which the new
media stream will effectively replace the existing media stream is also identified, such as
following the range header. As noted above, the client device 100 may also respond to the server
106 indicating the receipt of the session message, such as by means of a “200 OK” message.

25 [0054] In other instances, an ongoing streaming session that involves the content that is
to be changed is not supported by a persistent session control connection, such as in instances in
which the RTSP session has been terminated and the TCP session control connection has been
torn down. Thus, the server 106 may include means, such as the processor 205, the
communication interface 215 and/or the like, for causing a notification to be transmitted from the

30  server to the client device 100 that is related to a change of the configuration of the ongoing
streaming session so as to cause the client device to establish a session control connection. See
operation 352 of Figure 5 and operation 410 of Figure 6 as well as the following discussion of the
notification in conjunction with the operation of the client device. For example, the server, such
as the processor, may cause the notification to be transmitted in-band as part of a media session,

35  such as within data packets of the ongoing streaming session. Alternatively, the server, such as

the processor, may cause the notification to be transmitted out-of-band, such as an Open Mobile



35such as within data packets of the ongoing stream ng session.
Alternatively, the server, such as the processor, nay cause the

noti fi catworrotiaeh@3t r ansmi tted out - of -band, such as an @penBMibii2es3 WO
2011/ 161603PCT/ 1B2011/ 052663 19 Al liace (OVA) PUSH nessage or a Short
Message Service (SM5) nessage. In order to inprove reliability by
increasing the likelihood that the client device will receive the nessage,
the server, such as the processor, may cause the notification to be
transnitted to the client device via a plurality of nmedia streans, e.g.,

all avail able nedia streans, and/or in a repeated fashion so that 5rru|t| pl e
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partici pgt ijrwedune R sRAIRY BFerSitaly e@mlmreaes&fie@&e cIRee, ﬁaearsay LR of Fi gur e
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(e’ oxchangdigs arapeaabud i G R e Rt B T e etihy o sesei on
control conredigimaumn o lor age ausﬁ@nfcd@rm@mslnolﬂle mhmntr rrdveusiREMed éghE on may have

been term n%ﬁﬁa&ﬂ@ttfa&ﬁne%@éﬁ&lﬁﬁkéﬁ%&fs%be&ﬂiwﬁé‘chbeon torn down once one or
nore nmedi a 25sessi ons, such RTP sessi ons, have been established. Thus,

the session cont F49p6 lco“ﬁ%@we@%ﬁewfbéheat%ﬁ 199 pech 8t whebile GHMEE POShA vari ety
of di f f exoentridupepese afentca@meaﬁp aIS(Sluﬂlhle aBana Walih@s apfbddea 300 t@tphespaiedhan or ot her

content, may be s ea%%rggedssm See he cli %&;Ofgew ective media streans.

‘"E‘ d'y
I n accor dancego\}ﬁgt an-exanp Oé)ﬁ%uogl nent lguliehe client. de\/e °ce ﬁay i ncl ude
means, such sa@mnr#geesgwm@élswbeentsmp Pxbeixgimnze P REING s e ah RKE sefsion

recei ving a sa@bidiing alds @ chiftloPlofctlof, sadh O N0k RFne3RH! BuLAOTID SESShmAN 1 N
i nstances in which the sesgloncontrol channel has been torn down and is
25 sessions, such as RTP sessions, have been established. Thus, the session control connection may
be a non-persistent connectionA variety of different types of content, such as audio, video or other
media or other content, may be streamed to the client device via respective media streams. In
accordance with an example embodiment, the client device may include means, such as the
processor, the receiver 14 and/or the like, for receiving a notification related to an ongoing
30  streaming session in instances in which the session control channel has been torn down and is
therefore non-persistent. See operation 502 of Figure 7. The notification may include a request
for establishing a session control connection and/or an indication of an outstanding session
message.. The notification may be provided in a variety of manners, but in one embodiment, may
be provided as an RTP Control Protocol (RTCP) message, such as an RTCP Application (APP)
35  packet. In this embodiment, an Outstanding Session Notification Message (OSNM) APP report

block may be defined, for example, as shown below:



t herefore non-persistent. See operation 502 of Figure 7. The notification
may include a request for establishing a session control connection and/or
an i ndi cavpantiofe1@a out st andi ng sessi on nmessage.. The neCirfiBmat/hixeiray be
provided in a variety of manners, but20i n one enbodi nent, nmay be provided as
an RTP Control Protocol (RTCP) nmessage, such as an RTCP Application (APP)
35packet. In this enbodi nent, an Qutstanding Session Notification Message
(OSNM APP report block may be defined, for exanple, as shown bel ow. WO
2011/ 161603PCT/ 1B2011/ 052663 20 123 0123456789012345¢617
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As will be recognized, the first threedA%§% or twelve bytes, of the OSNM
ric

APP report block may be the sane as a APP pabket. However, the

ti mestanp of avai l abt-Firtiy+-that+is-i-hetuded-+rm-t-hita-t-he-+CENVHAPP report bl ock
may indigate the time at which the.RUtstARMRG$ESSI on nessage wi || becone
avail able. Additionally, the nessage identifier field may include an

identifier that uniquEIy ia&EntT T 'é“' THE NGt tatToh T dcv 638 il ti pl e nedi a

sessions 20 in order to avo|dww&@£mamﬁﬁple Flagsnoti fication that has been

received and is previpusly known to a client deyice 100 frqm being m staken
as a new notification. Addltlonarrf: ? | ags ﬁé& be i ncl uded mnthln t he OSNM

APP report block to identify the relative urgency or priority of the
notificats on. Whidos7it he wGIBhIVEDRN,l, 8IRAT: e @&K, il eabik blRedoraR@samM sprone

exampl e of a no flca n that na t he server .10
P e by trablar ER B oiea ¢ Bror AT BabY, ‘30%%% T

25r egar di ng thahe inohddiwigingteOSAM MY rereg Slodnmaysndiate dtedimd nivdichtithe server  may
provi de and otn@l@n(ﬁlgls&ﬂz)n message will become available. Additionally, the message identifier field

may include an identifier that uniquely identifies the notification across multiple media sessions
20 1in order to avoid, for example, a notification that has been received and is previously known to a
client device 100 from being mistaken as a new notification. Additionally, flags may be included
within the OSNM APP report block to identify the relative urgency or priority of the notification.
While the OSNM APP report block described above is one example of a notification that may be
provided by the server 106 and received by the client device for indicating that a session message
25  regarding the ongoing streaming session is outstanding, the server may provide and the client
device may receive a wide variety of other notifications configured in different manners in other
embodiments.
[0058] Regardless of the particular format of the notification that indicates, for
example, that a session message regarding the ongoing streaming session is outstanding, the client
30  device 100 may include means, such as processor 320, for causing a session control connection to
be established in response to receipt of the notification. See operation 504 of Figure 7. For
example, the client device may be configured to establish a session control connection, such as
an'TCP connection that supports an RTSP session, in response to receipt of the notification. The
client device may also include means, such as the processor, the receiver 316 and/or the like, for
35  receiving a session message indicating a change to the configuration of the ongoing streaming

session via the session control connection that has now been established. See operation 506 of



device may receive a wide variety of other notifications configured in
different manners in other enbodi nents. [0058] Regardl ess of the particular
format ofwOhlelwetéoBi cati on that indicates, for exanpl e, PCiAB201/882663 ON
message regarding the ongoing stream2g session i s outstanding, the client
30devi ce 100 may include neans, such as processor 320, for causing a
session control connection to be established in response to receipt of the
notification. See operation 504 of Figure 7. For exanple, the client device
may be configured to establish a session control connection, such as anTCP
connection that supports an RTSP session, in response to receipt of the
notification. The client device may al so i nclude neans, such as the
processor, therer’e §éily be seSld narddeainat infieatds itk ghanfegp thg EmE geitivn pign angs@s Si ON
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update to the session description of the ongoing stream ng session. [0059]
As such, theTEmgAtsie) PCEPEoen ay aPEtion Ak b réalidisaiieh Yish [ ocessor
320, 10t he I’cEﬁ@d v @ c&ﬁ@urﬁﬁbﬂbﬁhe dn@@né strkzﬁnngfs@sl’swlﬁ:ﬁuﬂje&glefa&iﬁe ahangaild o t he

confi gur ati c, t[] c& eV1c Ola}p c%rtlf{ ea gjsesﬁeéchl Oet tRe onflgu al on O%Q%neg) n See
operation 5 @1 gure 7. I st ances in Whi ch the ange t éﬁhé
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may be dlscontlnued such he client ‘device, such as the processor may

tear down tHaideudief ghe St@mfﬁ ot el e st diighe clip devicpsahirptis PYesippor t ed
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such as the prOCGSSOI’ my est a | Sessi on SucC as an
sessi on est apldcgrrapt a&eu%gloraﬁmwspe@ﬁvwsm@ Safghe mosspy mediqyedisy In thife change
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the on? n%orr_ﬁ eé(lstilnﬁ Sn%e 1a stream %d ma){ l!hereei ter d q ce an ex1st1n§l,r]ne 1a stfeﬁm
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respective new nedia, str I n one %Fb dIHE the client device, such as
the process Sre- seconds prior to, the tlme at which the change m the configuration becomes effective to

msure that the change in configuration may take effect at the designed time.
[0060] By providing a mechanism for notifying a client device 100 of an impending
30  change to the configuration of an ongoing streaming session, the change to the configuration of
the ongoing streaming session may be implemented in an efficient and orderly manner, even in
instances in which the ongoing streaming session is a unicast streaming session supported by a
non-persistent connection. Thus, changes to the media streams and/or changes to the media
configuration that comprise the ongoing streaming session may be implemented in a manner that

35  1s seamless to the user and may therefore provide for an improved user experience.
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PP be performed on or by the computer, processor, or other programmable apparatus. Retrieval,

loading, and execution of the program code instructions may be performed sequentially such that
one instruction is retrieved, loaded, and executed at a time. In some example embodiments,

30  retrieval, loading and/or execution may be performed in parallel such that multiple instructions
are retrieved, loaded, and/or executed together. Execution of the program code instructions may
produce a computer-implemented process such that the instructions executed by the computer,
processor, or other programmable apparatus provide operations for implementing the functions
specified in the flowcharts’ operations.

35 [0062] Accordingly, execution of instructions associated with the operations of the

flowchart by a processor, or storage of instructions associated with the blocks or operations of the



to configure the conputer, processor, or other programmabl e apparatus to
execute operations to be perfornmed on or by the conputer, processor, or

ot her proyoanmml@3appar at us. Retrieval, |oading, and ePetaB2onofhex he
program code instructions may be perf®rnmed sequentially such that one
instruction is retrieved, |oaded, and executed at a tine. In sone exanple
enbodi nents, 30 retrieval, |oading and/or execution may be perfornmed in
paral l el such that nmultiple instructions are retrieved, |oaded, and/or
execut ed together. Execution of the program code instructions nmay produce a
conput er-i npl enented process such that the instructions executed by the
conputer, processor, or other programrabl e apparatus provi de operations for
i mpl ement i ndlowhert{ inA ciniponsregipdceitfrage dneflinmt shgpoft kanvodagmt sf opgpenglbi ons.

35[0062] Ac %Q&thﬂg lhx spegﬁglcflﬁch&@ 1@&/111' AL ﬁhﬁ&ét&ﬂ%ha%% Qlclhéé &graM\Ang Qf tﬂJ‘ e
operations of the flowchart ¥ processor, or storage of instructions
associ at ed WoPHafhandspaigagonse laffé% AOPEHENSH the figwehappy may be implemented by
2011/161603Rﬁ%ﬁﬁﬁ&ﬁ%L&ﬁ&ﬂ@ﬁﬁaﬂﬁmﬁh@Wﬁh&Emﬂktﬂoﬁﬁﬁﬂanhﬁihﬁﬁﬁd@hﬂﬁﬂstOrage
medi um %upl}l?nc}lon? %rrg) I?)%Elt 095 (% S c1a1§)9%¥)saiil£1r na%e angrrogr me(())dre 1nst tl(g he s pECI fied
functions. It w al'so be und at on I nore operatlons of the
flowcharts, and @i Many ondifigafiors prsiolbsr ebodimentsedt the fseritipnststi éorfhhgpiehar t s, may

be i npl enentggcdat (SRAGIRhe RULPASE ahaamrt&s&%%nmmymf gy séefi®r and/ or
processors which erfornathefsgeC|f|ed 5func&|ons % |#aE|ons of

speci al pur B8 AGEP'E! 98 Broge rrroes HR A Re phfgvmes. Thereforg, 8063] Many
nodi fi cat i onsbeamdkrwiol it taniredionent ot ofbe tilngeditiesptdidresmbgadnentsglistibsether ei n wi | |
cone to n@m& Iﬂat%@ﬁ%blls a&ﬂ)tﬂeperﬂﬁaglm@ﬁt; ar(; 19tem& E)hge tnl;}ﬁéeﬁ Wlltﬁﬂ{%tséoﬁé’](?f thger tain
havi ng the benefit of the teachings presented in the foregoing descriptions
and the assdgicatedglaigs. a%Prﬁ@@r alf#ﬁ%ahg?é%%omg flespriptipns a‘l‘ﬁ’éhiﬂ%%fr@?%dt g Ehat t he

i nventi ons akgrilt@kaniph: ebﬁodlmmstnetﬂe todtettheccape edainple caivbacinienicmedd mabosed
10and that npdi.fica and. g£nbodi pent s are intepded to be included

within the scope 6tf5£‘¥“ i reélr?pa Ic?ilatcdll KRR e L smanft ol ‘Hm%"ﬁe For egoi ng

descri pti onde airdedrpe a@ﬁ@@@uﬁ&@@dﬂ@ﬁmwgéem@w% Seepaﬁijh@pe%@diawm s in
t he contgxt Ithlse@w%&xmkf&e&mlﬁa&nk mn@ﬁts SlsrRALiSnsamhe/ ik dfolnct i ons,

it should be t t hat dlffer i nati ons of elenments and/or
funct i ons ey IBE GotP e o kil RaBRl B TN Bou DS o RO G REbar | ng. from
t he scope ofclainize Alippengedicgdrap ars cmpldybdhetd, ey @gardip a fareriexddpdrptivedi f f er ent
combi nat i ongeRf o) BARRES p@PHLQE ifiAGE | ons ot her than those explicitly

descri bed above are al so contenplated as may be set forth in sonme of the
appended cl ai ns. Al though specific terns are enpl oyed herein, they are used
in a gensgric and descriptive sense only and not for purposes of l[imtation
20 WO 2011/161603PCT/ 1B2011/ 052663 24 WHAT IS CLAIMED | S: 1. A

met hod conprising: determning that a configuration of an ongoi ng stream ng
session is to change;



causing a notification related to a change of the configuration of the
ongoi ng stream ng 5session to be provided froma server to a client device,
sai d not iwpeat/wmobei ng provided to cause the client deectaBrol/exsebl i sh a
session control connection with the sd®rver; and causi ng a session
nmessage to be provided fromthe server to the client device, via the
session control connection, to informthe client device of at |east one
session update that changes the configuration of the ongoing stream ng

session. 10 2. A nethod according to Caim1l wherein the session
nmessage provided fromthe server to the client device conprises at |east
one of: a session description protocol file; an update to the

sessi on desFHATISHALANERED| file of the ongoing stream ng session; 15a
tinme at which the sespg;ngpodt&glq?kglgbecorres effective; an indi cati on of

switching froman old nedia streamto a new nedia strea i ndi cation of
an ol d nedia str&&FPIEEHa" AP BRI L RPIL ARSI AT TIRHE 08 aﬂée new nedi a
streamto be pr ovaud@hnoﬂﬁ)ﬁuo%ramdh@dcmﬁgeoftm @gﬁgumu&ﬂ (ﬁlﬂﬁbﬂgoﬁlg staeamm@er ein

causi ng t he n Lo Ibg ?E)Vlg)eia frm% a@e@vep oa cllen?&iew%g I’ERJ no 1?@521 1g}1t beln? ﬁégﬂde% t(\)I\X‘EIlQC h the

|nclud|ng anlndlcalonvm in e notification o
sessi on mesdkeglenpgiqvice @éStﬁ’JﬂﬁMSa%lIO@eomml connection with theaﬂefs’?fn@ldt he notification to

be transmtted lEaubaguieg‘s&)@mbgs&geto%r;'n\beiaedtf@mtmeﬁérlt&dﬁ& IPRVIEER, @Sth@ 25portion

of one or nor e dat a packet s m ng .sessi on; and causi ng
The ot 11 CaTTBH LS Dot pabie el S CORe kB PO ROPELT DAPEPES  no

cli ent devi gle.configuration offthe fogpmeg fioanigrcoiodi ng to any of the Cainms 1 - 3
wher ei n fghe noti fi cation corrpri ses a real-time transport control protocol
(RTCP) nessage. met hod according to any of the Clains 1 - 4
wherei n det er ni n?‘ng t%@fth‘fdﬁécoffjﬁﬁf‘? G TisHnde S%Fﬁ“"b‘ﬁﬁgéﬁgﬁbro?fefiérﬁﬁﬂﬁg sessi on

i's to changecrganphd Sies devie eintring adeastionebfcat i on that the session update is

schedul ed for re%@&&&ic}’ecnf}tﬁ)o'ﬁtp%%tcol@&d i dentifying one or nore ongoing
stream ng sessions I nvo e respective content. WO

2011/ 161603PCT/ 182094y @H@%SO%SCHPUOH Protosol fijg ohibt PREGINGEEHTILE WY oro any of the
C aims li5 5 wheh@hdativiieh SEsSddRpRRIS@EGEes ECRAREI ses a real -tinme stream ng
protocol (RTSP) gl%%(ﬁcaéggﬁ of switching from an old media stream to a new media stream;
an indication of an old media stream to be discontinued; and

an indication a new media stream to be provided.

20 3. A method according to Claim 1 or 2, wherein causing the notification to be
provided comprises at least one of:
including an indication within the notification of a time at which the session message will
be available;
causing the notification to be transmitted in-band from the server to the client device as a
25  portion of one or more data packets of the ongoing streaming session; and

causing the notification to be transmitted out-of-band from the server to the client device.

4. A method according to any of the Claims 1 - 3 wherein the notification comprises
a real-time transport control protocol (RTCP) message.
30
5. A method according to any of the Claims 1 - 4 wherein determining that the
configuration of an ongoing streaming session is to change comprises receiving an indication that
the session update is scheduled for respective content and identifying one or more ongoing
streaming sessions involving the respective content.
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7. An apparatus conprising: 5nmeans for determining that a configuration of
an ongoi ng stream ng session is to change; means for causing a

noti fi catwonorieleadoad t o a change of the configurati on ofPCThB200ngi2668y
stream ng session to be provided fromSa server to a client device, said
notification being provided to cause the client device to establish a
session control connection with the server; and neans for causing a session
nessage to be provided fromthe server to the client device 10via the
session control connection to informthe client device of at |east one
session update that changes the configuration of the ongoing stream ng
sessi on. 8. An apparatus according to Claim7 wherein the session
nmessage provi dedof r om mbrkodsieqondan ¢ @y phike Clhime it 5 dewiicie compricses at | east
one of: 15ac&ﬁﬁﬁg%ﬁaﬂ@é&&k&&hﬁﬂm&%ﬂk@ﬁgBm&§QP) file; an update to the
session description protocol file of the ongoing stream ng session; a tine
at which the session update becones effective; an indication of swtching
froman old nedi a streappdausaom@iangedi a stream an indication of an old
nmedi a streamto ' ntin ; d n.indicatjon.a new.nedia streamto
be provi ded. nga“g%?&%ﬁ ap g‘%ﬁtcgi}rs}lglg%%%rofd?nﬁgg({fn sging G5 ,Cha% érein the
appar at us furt hemeapioprapdies: ngtifichigoggelategiea ghfmge of the configuration qfhg Argofng

i ncl udi ng anuéamhizGatibB bd\prbded frbh @ sddt iofalchat deiBe, Ofid @titidalidh Kdhg WHViGA t he
session 25nqssqg%lmilldbe avqikqple; ol cIEAns fgﬁhcausjn? t he

noti ficati on’ PO BE VFansift Pred our'sdr? HARA ‘PP HE 'SerVér™ o the client
devi ce; and mege @nsufugra sealos nergpet tede potiidifioatteorrvér oo theclitrtdasm tt ed

i n-band for oMt ¥frol bhint 16 €t ERncABNE &SicAS aBeRUn LQnQpdRMG OF NOIr e
dat a packets of the qgngoing, stream ng session. 30 10. An apparat us

accor di ng t SMERS tsroniigraton gf Hgongoine YEAMPRSFSON t he notification conprises a
real -tinme transport control protocol (RTCP) nessage. WO

2011/161603PCT/ &EZO]'_]'AHO&?%%@L;% a?cﬁrdi'n% 6@3&9%&&%!&% sésﬁﬁl{)&éllaﬁegprwde ¥, Of the

Clains 7 - 10, erein “nmeans eterm ning that the configuration of
an ongoi ng SEerseaiHhe diey diviss compripss adepgiPgeciconpri se means for receiving an
indicatipn that assasstoiptvppabelisprsmbiedul ed for respective content and
Lgﬁ[‘;'ﬂ{ Y129 0N Al upitd & a3 on' scbtoR AN (RSP QSind AVQLY] Ag;Lhe respective
- a time at which the session update becomes effective;
an indication of switching from an old media stream to a new media stream;
an indication of an old media stream to be discontinued; and

20 an indication a new media stream to be provided.

9. An apparatus according to Claim 7 or 8, wherein the apparatus further comprises
at least one of:
means for including an indication within the notification of a time at which the session
25  message will be available;
means for causing the notification to be transmitted out-of-band from the server to the
client device; and
means for causing the notification to be transmitted in-band from the server to the client
device as a portion of one or more data packets of the ongoing streaming session.
30
10. An apparatus according to any of the Claims 7 — 9, wherein the notification

comprises a real-time transport control protocol (RTCP) message.
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12. An apparatus according to any of the Cainms 7 - 11, wherein the session
nmessage conprises a real-tine stream ng protocol (RTSP) nessage.

13. A compotert/pr@gdr am conpri si ng conput er - readabl e progcanBmodes2pex ti ons,

t he 10conput er-readabl e program code 2orti ons, when executed by a processor
cause an apparatus to performthe nethod clained in any of the clains 1 -

6. 14. A nethod conpri sing: receiving a notification
at a client device froma server with the notification being related 15to0 a
change of a configuration of an ongoing stream ng session; causing a

session control connection with the server to be established by the client
device in response to receipt of the notification fromthe server; and
recei ving a sessilbn nesppgeusatcotding tciny efithe (dems €ellf wipmit the ms@r foer vi a t he

sessi on conty@hGQNNEGRE LRRuWMILLSH DudbRE s RERHE QUiTBRIS 8LG el SmERPTLGUr ed to
informthe client device o?lat | east” one 20session update that changes the

confi gur at i Jff "SF VPR BHGEMHRM & terLernpdily isshedylgghor respective conignfandp  ppt o
accordi ng t adealifgingront4r mbre bigbing fthemisessioaninnbsgagacspedeicuachtat t he cli ent
device fromthe server conprises at |east one of: a session description
protocol file; 25an update to the session description protocol file of the
ongoi ng stream né-sesyi Wprraty agdorgine it anipf e ltie7 s bls yhasein ipepatias nisesessnes
effective; abmpliehiaGal-in@dsuefmisiyréisdi RIsHHREMAN ol d nmedia streamto a new
media stream an indication of an old nedia streamto be discontinued; and

an indication a new nedia streamto be provided. 30 16. A met hod
accordi ng to C alin 14A ompits; pragihver qrepirod croputehrendablo ppogrius kg podersitieg a change

to the configupdli@mbRbrobNA QRYRE, wHich SRAUADy 3 Ho&iB ab@ aPHphii@MENt €d DY
the client device in response to _receipt of t%e sessi on nessage. WO

2011/ 161603 P TESETIPHgIBEn 9% of the claims 116 A et hod according to C aim 16
wherei n causi ng the change to the configuration of the ongoing stream ng
session to be inp*engg&gﬂﬁ%&mﬂkh%gs at | east one of: mapping one or nore
updated nedia streans to one or nore existing nedia streans, and repl acing
an existing nedi gedtirecdniiigio agrlien dertce Homa dingr St Bapfifigtion being related g - A

met hod amscorlh dgngk of 2ddyfig@fatidn e arfdn@diiEstrddhing sdsfion;Wher ei n recei ving the

notification at Lhe client co%?r(\)/llcgn%ecfti{n?\pi]t}% e o B ca Nk by cliert asvice! 19

. . cau
time at which the session nessage W e ava e
in response to receipt of the notification from the server; and
receiving a session message at the client device from the server via the session control
connection, wherein the session message is configured to inform the client device of at least one

20 session update that changes the configuration of the ongoing streaming session.

15. A method according to Claim 14 wherein the session message received at the
client device from the server comprises at least one of:
a session description protocol file;
25 an update to the session description protocol file of the ongoing streaming session;
a time at which the session update becomes effective;
an indication of switching from an old media stream to a new media stream;
an indication of an old media stream to be discontinued; and
an indication a new media stream to be provided.
30
16. A method according to Claim 14 or 15, the method further comprising causing a
change to the configuration of the ongoing streaming session to be implemented by the client

device in response to receipt of the session message.
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1019. A nethod according to any of the Clains 14 - 18, wherein the
notification conprises a real-time transport control protocol (RTCP)
nmessage. WO 2011/161608. A net hod according to any of the Cprairms2014/052663,
wherein the session nessage conprises?7a real -time stream ng protocol (RTSP)
nmessage. 15 21. An apparatus conpri sing: means for
receiving a notification at a client device froma server with the
notification being related to a change of a configuration of an ongoi ng
stream ng sessi on; means for causing a session control
connection with the server to be established by the 20client device in
response to receipt of the notification fromthe server; and neans for
receiving a sessibn nesshgecatditieCla lonherde vivgee the dmgt ehgenfigentioni a t he

session co nto'f ﬁ)ile ongQHQ Qggrfngé]sessm @h@hrﬂplén@ﬁte@%h&pm ES SAAE: is confi gur ed to
informthe client device of | east one session update that changes the

confi guration ofM4PR&S %@b@?{@u@ﬁtﬁ%la?ﬁaﬁae%&qn&ﬁ mosa3istingmedia siepms. 4 accor di ng
to C ai m21 wher eplaciigh@ cs8m8 nadia Messagenuptet weda atai.he client device from
the server conprises at |east one of: a session description protocol file;

an update to the session description ﬁrotocol file of the ongoing stream ng
session; a time & whh epihedmecoslingdd i oipideiens bec bimskeresf peetiews; 30an

i ndi cation abifwida Ghhd\edt BT BBm e Ger PR linriset FeMMelQinR aNEMETRAESIoSE r €am  an
indication of an fia streamto be discontinued; and an indication a

messa. \){111 gebaval

new nedi a st eam e prOV|ded 23. An appar at us accordlng to Caim2l1 or
22, wherein the apparatus further 35conprises neans for causing a change to

t he conf jogur at i ofy of Amahm%;dngtosgn?@ﬁﬂa@gm§@@81sowhe&&ntp@naumhanent ed by the
client device in resgonse to recei he session nessage WO

2011/161603§@WWT§?6%‘?@%ﬁ%%§“?§“dp“mmouRaﬂﬁ“ﬁﬁ”ﬁpparatus according to daim
23 wherein the neans for causing the change to the configuration of the

ongoi ng stream ng, sesgl At 2ol dRY SFRIGGHs FLMRS LiGeifhe L&RT QAR OF :
comprises a real-time streaming protocol (RTSP) message.
15
21. An apparatus comprising:
means for receiving a notification at a client device from a server with the notification
being related to a change of a configuration of an ongoing streaming session;
means for causing a session control connection with the server to be established by the
20 client device in response to receipt of the notification from the server; and
means for receiving a session message at the client device from the server via the session
control connection, wherein the session message is configured to inform the client device of at

least one session update that changes the configuration of the ongoing streaming session.

25 22. An apparatus according to Claim 21 wherein the session message received at the
client device from the server comprises at least one of:
a session description protocol file;
an update to the session description protocol file of the ongoing streaming session;
a time at which the session update becomes effective;
30 an indication of switching from an old media stream to a new media stream;
an indication of an old media stream to be discontinued; and

an indication a new media stream to be provided.

23. An apparatus according to Claim 21 or 22, wherein the apparatus further
35  comprises means for causing a change to the configuration of the ongoing streaming session to be

implemented by the client device in response to receipt of the session message.



means for mapping one or nore updated nedia streans to one or nore existing
nmedi a streans, and 5neans for replacing an existing nedia streamw th an
updat ed medi2aligtcn@am 25. An apparat us accor di ngctraBanyoi2b6x he
Clains 21 - 24, wherein the notificat38on received at the client device from
the server includes a tine at which the session nessage will be avail abl e.
10 26. An apparatus according to any of the Cains 21 - 25, wherein
the notification conprises a real-time transport control protocol (RTCP)
nmessage. 27. An apparatus according to any of the Clains 21 - 26,
wherein the session 15nessage conprises a real-tinme stream ng protocol
(RTSP) nessage. 28. A conputer program conpri sing

conput er - r eadabl & pr oyrapagedeopor td @ng,23 whaeic rpedne for ¢agadaly dbange ©gr am code

portions, %Qoﬁg%wn%gthpXIFQm%&IQ%I?gSSQ{smn ﬁ)%ﬁ%l&{%m@cp&%ﬁste‘dﬁeafsﬁ)nQQ{ form the

met hod as clained in an e clalns
means for mapplng one or more updated media streams to one or more existing media

streams, and

5 means for replacing an existing media stream with an updated media stream.

25. An apparatus according to any of the Claims 21 — 24, wherein the notification
received at the client device from the server includes a time at which the session message will be
available.

10
26. An apparatus according to any of the Claims 21 — 25, wherein the notification

comprises a real-time transport control protocol (RTCP) message.

27. An apparatus according to any of the Claims 21 — 26, wherein the session

15  message comprises a real-time streaming protocol (RTSP) message.

28. A computer program comprising computer-readable program code portions, the
computer-readable program code portions, when executed by a processor, cause an apparatus to
perform the method as claimed in any of the claims 14 — 20.

20



