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A METHOD AND A USER EQUI PMENT FOR RESERVI NG BANDW DTH
TECHNI CAL FI ELD 5The present invention rel ates
generally to a method for bandwi dth reservation in
association with a channel switch for a user equi prment
engaged in an | PTV session, and a user equi pnent for
executing the nethod. 10 BACKGROUND

Ast el evi si on( TV) novesfromaone-way di stribution service
towards providing two-way interactive services to
end-users, and frombeing limted to being distributed
only to stati amamod eocat ROUSER OR@r TEMNE HPRLBESERVING
di stri butabl e practicall gﬁﬁﬂ?re and to services
that can be wat ched on ?&pes and si zes of
screens, we are about to witness the birth of an

nt i new mass nmarket for TV progranmm ng,
TES@@E&%% ?&FLQnteractlve ganmes, and different types of

i nter actw@ serydaes. d0idntanet rRnatesol gdrbeyis oo a

m% E ers new revenue opportunities for
& 830 i CAPPEAIE R VIR PRGViCder $PWRTF I Alditls PR 2

cBbhhall idig tREW £4St @B Se 0 ebli@pheheSReGLIER Nt WRKKSTPTV
in order to offset declining voice traffic_revenues.
SMBrkenn ?¢ﬁ\?|%§Q&h§@Pﬁﬁ?ePE g%@é?%ﬁcgﬁ?qﬂ f-gr BREROd.
contexts, including for exanple the devel opnent

resentlﬁ in progress by Qpen | PTV Forum which is
855@3@9N g an end-to-end platformfor supplying

nul tinedia and iR iser Vi ¢eg) t o gacksdiserssof ovhdedsne-way
with | PTV enabl ed User Equi pnents (UEs) over the
dpﬁﬁé*%@%um%58@éy+c%stpﬁgrds providing two-way interactive

services to end-users, and from being limited to being
distributed only to stationary locations towards being
distributable practically anywhere and to services that can
be watched on wvarious types and sizes of screens, we are
about to witness the birth of an entirely new mass market
for TV programming, advertising, interactive games, and
different types of interactive services.

Internet Protocol Television (IPTV) offers new
revenue opportunities for telecommunication service
providers when it comes to attracting new customers to their
respective networks, in order to offset declining voice
traffic revenues. Work on IPTV is underway 1in several
different contexts, including for example the development
presently in progress by Open IPTV Forum, which is
specifying an end-to-end platform for supplying multimedia
and IPTV services to end-users provided with IPTV enabled
User Equipments (UEs) over the Internet, as well as for
managed networks having controlled quality-of-service (QoS)
performance. A version 1.1 specification of a functional

IPTV architecture is available at www.openiptvforum.orgq,
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30 managed networ ks having controll ed

gquality-of-service (QS) performance. A version 1.1
specification of a functional IPTV architecture is
avai | abl e at www. openi ptvforumorg, where the

descri bed architecture is based on the IP Miultinedia
Subsystem (INS) that is specified by the Third
Generation Partnership Project (3GPP). A UE can access
services offered through an INS in many different

ways, both 5 via wired access, such as e.g. via via
wEther nete  aqcsdl iedmdemcar acdight aisSUJ@§§éd besn | i, 1P
or via wireless access, such as e.

Mg EpEnaGkt i F R T ul BIS) a3t bF We&ié?h@dt R¥ [tBeg Third
G8RErddiot PEEENSP2h{kS standard.3cMB)i.s specidi edni Nccess
3GPP Techni cal Specifjcation W(TS) 23.228 Vv8.4.0, IP
S%V%?%ocffafeg@ﬁs)‘fgtr@%?l ¥E) 116t dge meinyREFEA8ECRY WAk chOTth
v200&i rafd JRLeY¥EQUS UKE! HONS, Pf F85 231228+ nEYhEREr BDI &1 e
di fferent approaches to | M5 ased | PTV are descri bed
mpAeRy OBy et VAl 12 letsUlISCribeheh LPRTVOFoY tifn ThiRFamccess,
sGBENad PTG St@ibdas"@l?B S%Icq%ea B@yx@wf\bra&o Por & (&ing

enius et al., "Evolving the TV

007 and in T.
té?pé@ - 1anpEi ABEE ABJ4hkl e tamsptBevi ce”, Ericsson

ReV|GM/NHM3 3isPRpel@f1dd1l i620Q8p Technical sHpOfifion
whi ch can be a set-top box (STD) or an entlty havi ng

(Tht egPatedl BTB4chpabf| Muilédmedieh Sabsgsgemy (2YS) Stage 2

(ROIPM LTy aMEY.chPPhgg MTobh Y epﬁé%h%%°@%r9§oﬁ9>’o§tf‘ser23 228.

I PTV enabl’ed nobiie device to access | PTV services Via
FinSeiereGE géffsrers iapraosehepngtCallMssegsiedn IPTV are
a&00t la RUNGET 0L feP:/GP¢ e WhI Chnbge@nxw@ EON nOdleoward

that, in essence, Is operating as a SIP server.
a@y@P@éIIPNS A teadarel"ud &y ig spBnn e wﬁN@ﬂdBtl@nal74 78

(D9GHS, 10E udingra Feoxy, - G3CF) . R, lyRd

Gat eway Cont rol Functf%énm( , 9§d one g%w%%e he TV
eBor Hiean Gat evays 1pBCsinywheite nddivatDeviEs "acBesssian tHeyiew
NGOT € Qgpe§07a@q1 Q§59ggh the core nodes, access to

ned l'a content, residing on one or nore nedla servers.

For a Iﬁh aW@DﬂveﬂamohalalH@tbasedbbPTVSﬁéompmkan
I r e ca S, ..Whi ch
eMl 315 ?éigfw Fpt V\Aaetrdét{ﬂcw) éﬁe%e?% t| on ?lgré 't héedl(grgsas?ons8
C@haﬂxhaveabéﬁh s%mmm firbii @ mséppequepmantamm otder tI®TV
f’f‘a%g]%e Mba} eﬁ{/lc Seryd ges widqd, be ro‘é'sded al Gushe oy
end-users. contex a “session ¢an
UEJureassedrsessnom, Ssuolings @Galg. &aeVeideo Control Function

(S-CSCF), which is an IMS core node that, in essence, is

operating as a SIP server. A typical IMS alsoc includes a
number of additional nodes, including a Proxy CSCF (P-CSCF),
a Media Gateway Control Function (MGCF), and one or more
Border Gateways (BGs), that mediate UEs access to the core
nodes, and, through the core nodes, access to media content,

residing on one or more media servers.

In a conventional IMS based IPTV network it 1is

possible to perform session modifications, which may include
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5 on Demand session that is delivered via a unicast
stream or a Broadcasted session, that is delivered to
tuned-in end users via a multicast stream

A bandwi dth reservation procedure ensures that there
are enough network resources in the last mle of the
10 network infrastructure, or in the aggregation
network, for an I PTV operator to be able to guarantee
an adequat e user experience with a mnimal risk of

di sruption of a selected service. If, for exanple, two

aSessiNsithoged harvaxerededne the amibilonef bandwhdtB been
avai l able to an I P gperator over the last nmle the

SGAERet 50T otioAt EFUPTANE hES LW SEsSIPHESWFPT Tequired

seotpete §or1 the pvaiilrbl @ onehworkdrasedscesn @t context
t hus, packets of both streams wi|l nost |ikely be

P . ! .
adi*§EAF R dCaR hB? eBy UP&Saf EPhgST P tibr e85Ed Fudl i%y F ofideo

ol DERRSY NG idh 20athesSgssi Ahsed NGE bandwhdt hshasam, or
been reserved for one or nore sessions it is inportant

at BHtoaiG 2AERASs E€SIFdANY s HATowet EB1hEGESA REgdiingel-1in end

ukBPECY 1 O tHA t868%1 BYr&8RSi ONS. . Figure 1
is a signalling scheme according to the prior art,
i |1 ustradi ipeeWwdaht yprPeEarve PIVL sgrifceeluget uphiayes that

tREr&X8eUt efo Dot ReN, & 10RO, and an, TREY Netowgrik 10% the

providing one or nore |PTV services to OF 100, via an
npRBC Rkt Wof kasFeptiesent ek by Core MNBFVRIKEI0L Betwdy&, for

ahl @85€. operator to ke lab1lO & R0 f hdlequate user
al though both the I PTV Network 102 and the INS

CHEEWBPRGE repilesentedingl | NS Boo Cofbs Nertvisirk Adf0la selected
Sg¥p£§@[Iy conprise a plurality of network nodes, for
sinmplicity reasons, each of these networks have been
repr esentied byr omeamekpectivvesaotiecri foqpirher] exceed the

i=ni L] ; p o’ n 2, . UE-10Q _reqgister
B R TR B St ok 101 i ch TespondS o topr oal 3 ¢
lapthmd 1200 16K pesissige. asnosiisedjuehth sttépsel: 3wl SesdPns

TR e R oTod 2aeVra e o St TpetRee g P
ppebeeturcd hastibeert reemgl eved, tmppitcaliyeby WE 1@0scarded,
t%%%gﬂ)%i P&s%l inQ}% g% Fﬁé@é’aesefo{ %E]at%z ¥ 3%& Ui NELMOTKe of

, as indlcated w step 1.0, 1 has been
theogkdedoms t hOhET Vbsgedyideh data, beypi calskyveéf éprednko or
m$§% {?Pgs\/sls’oenrs\/ii(‘te 191 $ERYEL YL Aty TCl U 1g.a; ghannel ) pyeq
to have a negative impact on the existing sessions.

Figure 1 is a signalling scheme according to the
prior art, illustrating how a typical IPTV service setup may
be executed between a UE 100 and an IPTV Network 102,
providing one or more IPTV services to UE 100, via an IMS
network, represented by Core Network 101 in the figure.

It is to be understood that, although both the
IPTV Network 102 and the IMS network, represented by IMS
Core Network 101 typically comprise a plurality of network
nodes, for simplicity reasons, each of these networks have

been represented by one respective node in figure 1.
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10 which indicates all channels that can be provided
fromthe respective | PTV service provider of |IPTV
network 102. A typical |PTV service discovery

signalling procedure is illustrated with steps

1:7-1:10 in figure 1. Once provided with information
about the avail able channels, UE 100 nmay 15 choose to
select a required service. In the present exanple this
is illustrated with a HTTP GET nessage that is sent
fromUE 100 to the I PTV network 102 via I MS core

network 4014 & istien Lebps hRi1aagybgeguent s§E@Prdgilebers
| PTV network 102 20 responds by providing UE 100 with
wathi S¥S ¢qis caltvprikef 8fr edl @) ae@IndRear YFYCehlnngrith a
2bbsbk Wi &hye amNg  BEBgheahPTb&RANNG 1@l atiRd100 requests
i nformati on conpri ses bandw dth requirenent

fonf @matiTon seyyderatted D i IPEP¢dc Haide| P hatetaroak 102,

v@gag!§P#eéJH§HPﬂHgTVOH@EMPﬁKS céHHf% Eﬁgobggﬁié%hﬁf%ted,
provided to LIE 25 100 as a TI SPAN servi ce package,

tyypredly ypy éfferk®d neredyiagBroddfask oepepgpgloin gthe IMS
Cg?%a%%%%grp §6QVerys rﬁ?@f&ted wintjoh stepa‘ p?@,ad@ﬂSthO has

ering typically conprise a nunber of elenents, or
baetr pbaveded eacth ofPTAhisgrviigec deitgi ngydiitdekentekemird to

281 1P OIIEE0R AR EDG AaL) alle TRINGSG chaniehs 15,
or each channel the broadcast offering may conprise
whifbr fati oatsuchl hscleanpels DB tTrégpl ebe mhdcideghalbiaes the
LP nel,i.dentj f.i cat] he - UE; t
T é%%??@? aﬁthfgﬁéﬁé%%n éngé%ép§£t5§gﬁqFﬁ%ﬁﬁﬁgﬁnéPz' A
tpaieal a BefWi cervicet | dascahexch isicamlilisur uprpopdeore is
. r ind th pective £hann d ' it.
R e bR L LS PR F A CRANE QAN TR R P cea
withat inSorsquioedabont atber evpedbbie sbewneés, UE 100 may

chBadaEX! o S1ER. 1 1Rt e d TQLTRLI 0RPLRYi ded Liomilg, .
roadcast~offering i1s stored’in a menory o 0.
thhbs ist agd wwn rendduserhofa UEIIOO0CHRY mehooge ttbaseliectsent

a prefe | PTV nel . fro channel s avajl abl e
ol fe L o dbbadt 0t ForrRge HUm Bl 1y oy oBet Pyt £ 101
ia nesbép Tdm.rol, or via another user interface that

5,20 R S A0 duled 5198, 1y gt e
reepecds dry YrdkA@iingi UEat es ai bardwviiidith reserealyoneferred
tgr%ﬁfdgr?ikgagrqﬁ; éﬁgnnel list, which, among other IPTV
channel related information comprises bandwidth regquirement
information associated with IPTV channels that are available
from IPTV network 102. This information is provided to UE
100 as a TISPAN service package, typically referred to as a
Broadcast offering of a Broadcast Discovery record.

A broadcast offering typically comprise a number
of elements, or attributes, each of which is carrying
different kinds of information about the available IPTV
channels. For each «channel the broadcast offering may

comprise information such as e.g. a DVB Triplet, which

enables IPTV channel identification at the UE; a textual
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15 reserve appropriate bandw dth for the sel ected
channel. In the figure this is illustrated with an
invitation, typically referred to as a SIP Invite,

that is forwarded to I M5 core network 101, as
indicated in another step 1:15. If the required

bandwi dth is not available, or if 20 the required
bandw dth for any other reason cannot be allocated to
UE 100 this is notified to OF 100, as indicated with a
step 1:16a. In such a situation, the end-user may

ichaesey| ouirake @nolhentkeat fys;ﬁ&ftltvrée T$aNVE cBRANBEl nad; a
try to select another channel, 25If, however, the

SBENAGF dERCF Bt Wi sCTapp? o¥ed 1 PR HE ThePn N SHé wist 1E1nd

thie Rapdwidth ksahesel VaHat Aa@kmd0nias rardi CathednWith an
anot her step 1:16b. The bandwi dth reservati on

ippéeabiiipe P8 then ésAHPEt Bdtbyathf SPRitnd S PREWEERorder 2
rgg§e9§l§ge8@$JQ§gted bandwi dt h and by | PTV network 30

confirmng that information, as indicated with
step 1: 17" add"StibsEERRNE : tephe fOLo4RHATAORORFPYHIRS ofrom

the @L:égdc§§(@%ﬂltn%vﬁrsd§t$geéo_pn @Snén{dﬂ@sb&abgdlmt h

step 1:19 and subsequent step 1
Atthéhliéq@itlaé@ @anémﬁdtﬂﬁelfe@%r%dl% @EYle@OO%etO Select a

p8AHESLEd IbPTV SERUEEE 3R QW N&driidilsalffhi 1R 1kN6n the

broadcast offering, typically by activating a remote
contrcocl, or via another user interface that is associated
with UE 100. In a step 1:14, an end-user makes such a
selection, and in response to a channel selection UE 100
initiates a Dbandwidth reservation procedure 1in order to
reserve appropriate bandwidth for the selected channel. In
the figure this is illustrated with an invitation, typically
referred to as a SIP Invite, that is forwarded to IMS core
network 101, as indicated in another step 1:15.

If the required bandwidth is not available, or if
the required bandwidth for any other reason cannot be
allocated to UE 100 this is notified to UE 100, as indicated
with a step 1l:16a. In such a situation, the end-user may
choose to make another re-try for the same channel, or try
to select another channel.

If, however, the bandwidth request is approved
with by the IMS network, the bandwidth is reserved to UE
100, as indicated with anocther step 1:16b. The bandwidth
reservation procedure 1is then completed by informing IPTV
network 102 of the allocated bandwidth and by IPTV network
102 confirming that information, as indicated with step 1:17

and subsequent step 1:18, and a confirmation 1is also
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5 present exanple this is done by DE 100 transm tting
an | Gw Join, to I PTV network 102, as indicated wwth a
step 1.21. As illustrated in the figure, |PTV network
102 responds to such a service request by delivering

t he chosen | PTV channel to DE 100 via a nulticast
stream as indicated with a final it)step 1:22.

A general problemw th bandw dth reservations is how
to gain appropriate informati on on how nuch bandw dth
that will actually be necessary to negotiate for a

exekaetadrBlyoagdsast 38851 Q9. 1AsuBBRLiQNed @bo¥eep tN€19 ang
br oadcast channel 15 informati on necessary for settlng

supsaAuEPT\s &R sk P -avail abl e from an | PTV operator,

which i SWH’H&" cak! Yr@cﬁll'r\é‘i‘{ e, by B Br opdeaste S Lori '[ﬁg 100,
may conprise an indication of a maximumbit rate for

thige Pegirsdteidv el RPTVsehahael sanSurdy’ | At orimdttiiefieflas T the
leérsegﬁengmeec’ufﬁf'g wa&or?eoﬁ eradeguate Randw dbhay 1ome

be avai l e fromthe | core network 101 Once
JoagseukeesPHavee theerk dl02ecatednanel ted MATR ch&teel 1hds. As

19860 56851 Bl 114 l%ggJ &M Wolth hasi ng, %d@g%wp%as to such

re-negotiation proceduré on the maxi num
aatsterivigee regeeording ded 125rihe phecedosen déBEYi beannel to

vRPOME 1510 hQV‘%\ﬁ%Ea %Q@t st 8 ﬁeq‘é' rg&cﬁ'q%%'d' 'wfhgchW'A' final
cause processing de S m ni sh the use
s&epeili @Ace for a user that is smntchlng betmeen

di ffereng %@%@Q hs.. . Bghare v?l QaH?&fd&@ %‘%é‘tlons is
sel ect ed nne a session nD frcation
h@@nﬁﬁl&ﬁual&&nmmmmmaﬁd1Iqunmﬁnuqm|qwuh®msmuohtahedW1dth

t%g C%ilﬁngbtgglfy be necessary to negotiate for a selected
broadcast session. As mentioned above, the broadcast channel
information necessary for setting wup an IPTV session
available from an IPTV operator, which 1is typically
delivered in a Broadcast Offering, may comprise an
indication of a maximum bit rate for the respective IPTV
channels. Such information has a purpose of ensuring that
the adequate bandwidth will be available from the IMS core
network 101 once resources have been allocated and an IPTV
channel has been selected.

A problem with basing a bandwidth re-negotiation
procedure on the maximum bit rate attribute, according to
the procedure described above is, however, that the required
signalling will cause processing delays which may diminish
the user experience for a user that is switching between
different channels. Before an end-user can view a selected
channel a session modification, which may comprise a
bandwidth re-negotiation, has to take place, and, as a

consequence from such a bandwidth re-negotiation, the end-
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consequence from such a bandw dth re-negotiation, the
end- wuser will experience a delay before the channe

can actually be viewed. The probl em

addressed above is particularly annoyi ng when an

end-user i s swapping between different 5 channels for
which different maxi num bit rates have been appointed,
bef ore deciding to watch one of the avail abl e channel s
on a nore permanent basis. Repeated del ays may be very
annoying to the end-user, while at the sane tine, from
uBBroper at ofse PRI af auiew, bé here tmy caksacbechhtddwually
to be 10 gained by initiating bandw dth

beevAaeYdEi ati ons i mrediately in response to a channel
switch, ¢Ritiat-ediby aneRAd=Hs8r . above is bArticularly
addi tion, presently known solutions for perform

apapdhrdt Whees negotd st iVeRs al So FEPPHE e e 5%& rent

PREHALOr fARY AN Oh; Whatspeveix Over bhe usage ofavheveen
15 avail abl e bandw dt h. SUMVARY The obj ect

apbofhecPr eSEAPTENPERLIIBATI S oV pFBVi BB a Ofethitsy Fopilable

c?%gH%thoBh% pdrRer QfhaRapdwLdLis T eregfa @YAYd B} PNy be
or a user equipnent that is engaged in an | PTV |
veaysponoY MY et peed feRETUSET t Hind 1§oclinEhE FaPer s1tey afrom

! hati Hpdge Gerfai pnghd Bt angespal { overad to b
aggg?%?gﬁgg% aﬁétﬂer or not to perf%$n1a bandw dt h ° e

gedsedvan oim it adgseciaricon At e neraihar1enf t eRTPEHa LY
1US&ks gHEQW%QEi%§u§9§§g%@ikeh§ni$f§$éé@§§¥p%nt@n@euser.
postponed. By postponing such a decision for a channe
switch fiom adtidrnmel, hantegehilgher kbardw dtiutions  for

S L EAEN heCh @ Mhigh A st ol i $ive th
Pfggﬁfﬁggg %égaﬂ%%%%r§%f andﬁ%diﬁlre-negotiations§%“%t ©
IRTE ageuyatby beyngoekeelt sHapageber redkicedhe witddutoBothe

JBH AR g gl her the uaer experience, or the
SUMMARY

The object of the present invention is to provide
a method for reducing the number of Dbandwidth re-
negotiations for a user equipment that is engaged in an IPTV
session. More specifically, this document refers to a
mechanism that under certain circumstances allows a decision
of whether or not to perform a bandwidth reservation in
association with a channel switch for a user equipment
engaged in an IPTV session to be postponed. By postponing
such a decision for a channel switch from a channel having
higher bandwidth requirements that the channel to which a
switch is required, the number of bandwidth re-negotiations
that are actually being executed may be reduced, without
having to effect neither the user experience, or the network

performance negatively.
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According to a first aspect, a nethod of managi ng

bandwi dth re-negotiations in association with channe

switching at a user equipnent that is engaged in an

| PTV session provided froman | PTV network is

provi ded. 5A conditional bandw dth re-negotiation

process associated with a requested channel switch is

appl i ed when it has been determ ned that a requested

channel requires |ess bandwi dth than the presently

sel ected channel. Such a conditional bandw dth

Ir e- negot hatso odi pf OceSs €ONPL i sesean, 19 ﬁaenmmiaw1mﬁnaging
er. of steps starting with a switchin

HPOREERe SHaRRErt 1ol T ned by SEAPEIRGID 1 TeAT TRaennel

shhﬁ&h1h§8ath%INMémﬁéq@ﬁmﬂﬁhﬁytﬂ@taldEQmSBQGdOﬁn an IPTV

whet her a ba th re- ne otiation is to be executed

SO, PRPY LT st s L SLoBar SH: o brAAER-

re- negOtAatbGHdi§1dﬁhlruﬁaﬁﬂ%%ﬁﬁﬂﬂiﬁ@@ﬂé@bedatly@iC@fb&bss
according to conventional procedural steps,

SRRAnSF oW Eh PeqaasEredr BROGAT bet” b oLt omRSLLed Wnen

it Nt beént H@tbkﬁﬁﬁed nenhandw gédusecdegohamid onradihl res
be executed for the former channel switch, and, thus
lere PorpEndiig thRfrerhfs PEEPRThaY e8! BEF BT eC A Her Sich a

Rvali dabhon P=eeesaths ddinkatedtion thecpyepasmfises an
detern1n|ng if a conditional bandw dth re-negotiation
eprsuEdeni et d BePHI teds HWiRD iR TdeFodsht & FREtChing to

thdt esdqueharnel ciMial resuesied 254ccerdinggt @ tdiger. The
suggest ed net hod, t he bandw dth requi renents on which

HHETC GRdi tiEn AU ISt TRy gy ct | T o Pr Redthe-her a
vaekyiats evahuabedabyogonparifgpd executed or not. If a

timeout 1s recognised a Dbandwidth re-negotiation is
initiated and executed, typically according to conventional
procedural steps.

If another channel switch request is recognised prior to a
timeout of the timer, no bandwidth re-negotiation will be
executed for the former channel switch, and, thus, the
pending timer 1is terminated, before another evaluation
process is initiated for the purpose of determining if a
conditional bandwidth re-negotiation process 1s to Dbe
applied also in response to the latest channel switch
request.

According to the suggested method, the bandwidth
requirements on which the conditional bandwidth re-
negotiation procedure rely are evaluated by comparing a
value of a bit rate attribute which is associated with the
requested channel and which corresponds to the bandwidth
required for the reguested channel with a value, indicating

the maximum bit rate presently available to the wuser
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value of a bit rate attribute which is associated with
the requested channel and which corresponds to the
bandwi dth 30 required for the requested channel with a
val ue, indicating the maxinumbit rate presently
avai l able to the user equipnment and corresponding to
the bandw dth all ocated to the present channel. In a
typi cal enbodinment, the bit rate attribute has been
provided to the user equi pnment fromthe |IPTV network
prior 5 to the channel switch. This may be achi eved by
daoriwardt ngnbhecdaitte spahdiagt tiobuttes bapidwiaddly 4logetdierd to
q&;h otheE g%t rate attributes, in a broadcast

f&F Bi

esen anrn . . .
CRg Fate attributes provided to the user
Tequd poept caray ebieopimerdef | hieel eithermten @ tpebutkarieel been

basi.s, hannel 10_pasi §.. | f .
3P0 51 Ked B SUBr CEHARRGI- gPeup bag STTYygRtaprk prior

group basi s,
t@r ol ngharme lhave! thigen hasednon loneaohiawve@ dyf fereatding
tg]%iteria. Al so the tinmer, val ue .used fq!

. t he , .
ndi’ti orfate bARYW A YE r LY Risgat Yat T6IF Pisc dtite, OHRSF Pt
daypi caldur ibavesheennpr avi detbddcas t hef fiseimeequiinent rate
fromthe | PTV network. . Such a tiner val ue be a
AFHEdBUEREt PRAS GRebrt o5 5681 PPBA EO DRIS/A] MRy OF REP- defined
cGharfelsh pf oyédednhnoe t besi £TVopelowork, por asa@nel group
channel specifigﬁtiner val ue th tPF%@ been predefin
r

PR o SSeBEFr CoEhAREP? Al B57t HE BT abr Soartebohigy nve: @
JpeeRipgovded nbh@et Neeen based on one or more different
criteria.

Also the timer value used for the conditional bandwidth re-
negotiation procedure, may typically have been provided to
the user equipment from the IPTV network. Such a timer value
may be a value that has been specified to be valid for all
channels provided from the IPTV network, or as a channel
specific timer value that has been predefined for a specific
channel. Also the timer value, may have been provided to the
user equipment in a broadcast offering.

According to another aspect, the claimed invention also
refers to a user equipment configured to execute the method
described above.

The suggested method provides a mechanism for limiting the
number of bandwidth re-negotiations which 1is easy to
implement in a user equipment.

The suggested method also enables the operator, at least to
a limited extend, to effect how the available resources will
be allocated, during upcoming bandwidth re-negotiations.
Further details and features of the suggested method and
associated user equipment, as well as its benefits, will be

explained in further detail in the detailed description.
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20 user equi pnent in a broadcast offering. According
to anot her aspect, the clained invention also refers
to a user equi pnent configured to execute the nethod
descri bed above. The suggested net hod provides a
mechanismfor |imting the 25 nunber of bandw dth
re-negotiations which is easy to inplenent in a user
equi pnent. The suggested net hod al so enabl es the
operator, at least to a limted extend, to effect how
t he avail abl e resources will be allocated, during
upcom ng bandwi dth re-negotiations. 30 Further details
T BRLUL S Rl (e 30gERkeMo Bt hod and associ at ed
user equiprent, as well as its benefits, will be

expl ai nedhé refagemtteringenaidniwithergetta Idegcribed in more

i ption BRLE T \
et Bl RRarav Tk oummat 1Y i e S ACE: FBad Vi aTmby sorence
tabetcaiel abyompramsirgf dexenpbar yienbodiments and with
reference 5 to the acconpanying draw ngs, in which: -
Fig. 1 is a signalling diagramillustrating how an
- BT\ sessionamayghel sehg upi het arenl ausselt ieGUi e dn IPTV
and an | PTV network according to the prior art. 10 -
RS 9% Y | B GHidr 0 |1USTRR | g UaSFetRBdPBERT and an
del myi n@ tidoe kdeetst@ma@std anshetrher arbandwi dth
re-negotiati on procedure is to be executed or not,

-actist dihgl ¥ o o "ex@Hdl tarky lerbaaitiBAt @ MREgod3ofsdglaying

signal hbpgsdbagram b1 usbrabing hgwhawiser €QuUhRABRtation
may apply the nmethod described with reference to
f iR DIreactdr dongPt 0SECSBERSs B XenpPrfPeding to one

SCenad10Sy ehbdaiflents a table, exenplifying _
i nformati on on the basis of which the nethod descri bed

-wWiEig r e? efence ti@rfaldung 2i2Qmay bel lpertfraitigd, how a user
G P e e ke i
t heo netihsdedeger i bedowiitigr efer encesqo <fsi gwife 2xamylbeied
based, ,a¢cording to another enbodi ment.

- Fig. 4a is a table, exemplifying information on the basis
of which the method described with reference to figure 2
may be performed, according to one embodiment.

- Fig. 4b is another table, exemplifying information on the
basis of which the method described with reference to
figure 2 may be based, according to another embodiment.

- Fig. 5 is a simplified block scheme, illustrating how a
user equipment that is able to execute the method

described with reference to figure 2 may be configured,

according to one exemplified embodiment.

DETAILED DESCRIPTION
As has already been discussed above, a certain
amount of bandwidth requirements needs to be defined for

available IPTV channels in order for an IMS core network to

10
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Fig. 5is a sinplified block schene, illustrating how

a 25 user equipnent that is able to execute the nethod
described with reference to figure 2 may be

configured, according to one exenplified enbodi nent.

DETAI LED DESCRI PTI ON 30As has al ready been di scussed
above, a certain anount of bandw dth requirenents

needs to be defined for available I PTV channels in

order for an INS core network to be able to performa
bandw dth reservation for a UE requiring an | PTV

Izessikdre t dbobepsefoup w t haaiwliBTY ne¢workation for a UE
The .infaormati that is available for this e
Rty 1Y Phe. HEV st Thatt ae SBoertpt but qub TaTa Sgewor.
from5 theel PiYoneawbok theta by omdciastblef ffer n@piangurpose

that aqives an indicatian of. what bit rate. that has_ to
tboed’j}’ﬁ’vgﬁ a%fee I?@C)trm%antea rignsaptec}fal‘%/}%%%S?B%Yl??%ét? h@ Bét from
et el Rhatndtas rtko ibe qguarantceed fodifeaingspeat ichatl BIVes an

ShEaaehenDEbolg; Lol SYCLLLS RepolLanean e S, o
Aasgracan vendseiseroper Spect i YRe rietnegottieat thgtt htas to  be
bandmﬁdtg on a per channel,basb@$%§ sqg$thiqg %% t to N
I A4FGEst T8%t eftt SRBEFU DE a ed, “KiM¢e a Angl the
wapeonliyebeevs evedcaf ey ddtepbandwi dth required for a
EE!eCtedW%Q%ng%%uq%segﬁgy %g %%ggggtf%&o% Eﬁiﬁgftigethat
from an end-user perspective, re-negotiating the bandwidth
on a per channel basis 1is something that to the largest
extent should be avoided, since a channel can only be viewed
after the bandwidth required for a selected channel has been
granted for a respective UE.

What is required is therefore a method for
limiting the number of executed re-negotiations. One
approach is to try to avoid what could be considered as
unnecessary bandwidth re-negotiations to be executed.
Therefore, a bandwidth re-negotiation method which apply
conditional re-negotiations, and, thus, which decreases the
number of delays introduced by complete re-negotiation
procedures, 1s suggested.

It is also required that the IPTV operator that is
providing IPTV services to end-users in the form of IPTV
channels via an IPTV network, at least to some extent, can
gain more impact on how the available resources, or more
specifically, the available bandwidth, is used for the IPTV
service distribution.

According to a suggested conditional bandwidth re-
negotiation method bandwidth is negotiated for a group of

channels rather than for a single channel, such that when an

11
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What is required is therefore a nmethod for [imting

t he nunber of executed re-negotiations. One approach

is totry to avoid what could be considered as
unnecessary bandw dth re-negotiations to be executed.

20 Therefore, a bandw dth re-negotiati on nethod which
apply conditional re-negotiations, and, thus, which
decreases the nunber of delays introduced by conplete
re-negotiation procedures, is suggested. It is also
required that the I PTV operator that is 25 providing
dridFVsger viLesappiendbyseesn i Aittlieréot miefrvl RIMannels, the
channel s via an I PTV network, at least to sone extent, .
4 Sgarn ﬁﬁretPnpﬁﬁ?t?ﬁ¥fhdﬁltWQFQ¥hﬁq%abF§"P8§8EF%E§?n 1S
QtURNNg Speedddagal | Yo tdhecital | abl e pandvhdt hcdasivaed be
for the I PTV service, distribution. 30Ac¢cording to a
ROTGEESEEd EBnBP T ot “Daritfni Wi e Sne bt Wéﬁoﬁ%@?ﬁ%ﬂble
deardwedihhné stnegalid aled fiaktangeoupadvichiannel-segat hefion
than for a single channel, such that when an end-user
§iSs "PAp PERGSBRt e Ui f P8t entthPRPMRANRE| §e1pKe caused by

GRGugaNbasal Lavhetdielegd thandwh db o d @R aat beNréguced.
actual |y necessarg to execute may at sone occasions b
P

€
post poned? ByIpbstPodt iy ke He XGRS, VErwtPe pandwidth

RO$SBL€abi d0s detes AN that tRd 50984 \Sd aREOSod, a timer
bandw dt h re-negoti ation is not necessary, and, thus

iishé N&RBOREC T2 ety PFcaudBs bymekerhi ‘HardwrgRrably be

Jre&viedat tat i g oGRAUeS MBYvbepEegdUSed.For that reason a
In order to gain better control over the bandw dth

Ney. rgBtandt | Ohs 2hEESPHT Y FEPFRRSRLEESPRE M8t HIRES atimer

Jei1iRl, 1Qnisni Rippduecedighrtde WES: JhertidBreyatdiee g, as
Wi | | greferably be provided to the UE fromthe |IPTV

Tgpefareredforatinr (TEadenia nelwreterrht or attribute,

representjng.one QW& tirfRr yal ugs, WiGh fikOMnatr s
hereinafter wll be referred to e.g. as . .
Prové#6Renegat Vat | BAP{TIRY Vi inthowhdsegt PEERTings prior

ﬂ%oﬁtgﬁgnJgTzéﬁﬁéﬁhdaﬁﬁ@jQﬁhebéhégeésfor delaying a decision
as to whether a bandwidth re-negotiation procedure is to be
executed or not at a UE, instead of executing a bandwidth
re-negetiation procedure unconditionally, in response to a
channel switch initiated by an end user of the UE.

A  bandwidth re-negotiation procedure that is
required due to the fact that an end-user has switched
channel to a channel that require less bandwidth than the
channel that is presently viewed is not time critical, since
also without the execution of a re-negotiation it will be
possible to provide the required new channel to the end-
user, by using the bandwidth already resexrved for the UE.

In such a situation, a Dbandwidth re-negotiation
decision may therefore, without diminishing the user
experience, be delayed on the basis of a specific timer

value, specified e.g. by TTR, thereby, allowing a postponed
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provided to a UE, typically via a broadcast offering,
prior to a channel switch. TTR can be used for

del ayi ng a deci sion as to whether a bandw dth
re-negotiation procedure is to be executed or not at a
UE, instead of executing a bandwi dth 20 re-negoti ation
procedure unconditionally, in response to a channel
switch initiated by an end user of the UE.

A bandwi dth re-negotiation procedure that is required
due to the fact that an end-user has sw tched channel
teo-canchdanet i¢hatsr equi vieetiess bandwndghtiaaion her@gedure

channel .th is presently viewed is not time critical,
e s bty nalt TRe ety s l®he! REGofhaHhER any
dupswicdenhe pdsstbbeal orpaovsded t hieammegui sedcatewill occur
bch%r}:réelext cl)rt hoef etr}?e- Ser.. QélHSi ng the bandw dth
aelready Feserved tor thé UE “Fn such a situation, a
bandw dt More- negatiifatedhy30 deci siofedmyd t hetebor eqill be
wi t_hout di m ni shj t he user__experience del ayed gn .
P 1B G ohBR T e (R Bt cpbelfrbg Bapnedy s
chbRent herfelny, @ldaaw Higneoyrost povedimee- Gandi der atést and
as to whether a .re-gqego%iation procedure wil| actual Isy

g e a

BEhECe SE5Fy 2 ¢ePen bn \%ﬁéFhéFcﬁﬁg SiBsEGuent?, <@
caddietsibonal ng eguest £t chppoets s échfok | khectutebef ehennel
expi ry of the tiner val ue. 5$/bre speci fi cal gg t{le .
SEIGGEALBA refhod wid 1S het Eont FGtF bdCRATHY t RARLRT. qreauire
19Wist ehntieianet fiein cdhrannelsti prehosesnl eyt ichdhnel .
tinmeout, the tiner will be reset and started once

agai n fof 't h8"nb8f PEEERt PERY cAOTFPnPERSE I gth 18 required

OIS peidintd ys Genaki-edappeanslaksenf @het heekahesy viewed
channel 10 selection, .i.e. if also the |atest chosen

CRAAREN Pedii TN ESE 2harkliBt R thaif ROt on procedure

iR eviieustyd chas etk Lharnelinstantly. If, on the other
hand, nore bandwidth is required by the recently

sel ect edCERaAAI then PHe PrESUHHINY Y| 8B charhefitional
HeRrventhonalc handw idth onhe- nggettattON proceddr fegotiation

procedure involving a switch to a channel requiring lower
bandwidth will only be executed 1f no subsequent channel
switch is recognised prior to timer timeout for a viewed
channel.

As already mentioned, the timer wvalue to Dbe
applied may be selected to an appropriate value by the TIPTV
operator, and may be chosen from a range starting at a
relatively low value, such as e.g. 5 seconds up to a value
in the range of minutes, such as e.g. a timer value having a
duration of 5 minutes.

How the timer value is chosen may depend on one or
more different criteria, such as e.g. user behaviour, number
of available channels and/or available bandwidth.

As an alternative to defining a timer attribute as

one singe wvalue that i1s valid for all channels provided by

13
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15 is initiated and executed instantly.

Consequently, by introducing such a conditiona

bandw dth re-negoti ati on procedure, a re-negotiation
procedure involving a switch to a channel requiring

| ower bandwidth will only be executed if no subsequent
channel 20 switch is recognised prior to tiner tineout
for a viewed channel. As al ready nenti oned,
the tinmer value to be applied nay be selected to an
appropriate value by the I PTV operator, and may be
ttlOSERTY r opeaarange t$tear timgr akktar2butel at nyel yirsgwad be
val.ue,. such as e.qg. seconds up . to a value in_the

FREE o st Hsudntadary, e drt v le el e areve
ehgmat iagppoaftbdm Mottesdifferent chantols t heott | mgroups of

alue_.is chosen may.depend on.one or,.npre differen
RGPS, “Cho e 61U usbr RRG ol LT Riber '3000f Forent
dhaainkeabl €t chapned scrandhodeaeadl apl en banidwirdizhsuch as e.g.

As an alternative to defining.a.tiner attribute as one
Ko §EPUAP Be® { FRTPT S W PP al fr chafne’s SBPEURdado by he
ddhe nkPEY aper ateitavithe tifmar ratpetbikemmanmst.ead be
defined as a vector, for which different tiner.val ues
have beef 4pP6int’édForadi f1%r emt® Y€ brigroupgaive
égfefcgﬁa@ﬂe|f§)-r erfo@ﬁ)dp:dmrr &iﬁba[ﬂrﬁihltsﬁ dﬁkgjfl%r Sadflmgher timer
i.fferent channels it ma e .chosen dependi ng on

variofor 15 SDCRHs @y, LRow FEPIIAT oCiUact v csiel O

derinti¥petné ebannlsiQrichherestksutesh usarcHeehavi our
of a resBeCtive gh%?n%k{ th r sed timer-b d
y introducing e propo ase

conditional bandwidth re-negotiation mechanism, the number
of bandwidth re-negotiations may be reduced, and only on
those occasions when it 1s determined that an end-user has
maintained a respective selected channel tuned for a
specific duration of time, i.e. for the duration of the
relevant timer value, a bandwidth re-negotiation will
actually commence.

One way of implementing such a mechanism in a UE,
according to one exemplary embodiment, will now be described
in more detail with reference to the flow chart of figure 2.

It is to be understood, that the described flow
chart merely describes one possible way of determining when,
if at all, to commence a bandwidth re-negotiation procedure,
and that a mechanism which 1is based on the general
principals discussed above may be applied also by way of
other alternative ways of implementation.

As a prerequisite it is assumed that an end-user
is tuned to an IPTV channel and that a conditional bandwidth
re-negotiation function has been started at the UE, which

typically may be e.g. any of a computer, a PDA, a set top
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A timer value may for exanple have a | ower val ue
specified for nore popul ar channels, while a higher

timer 10 value is chosen for |ess popular channels, in
order to optim se the re-negotiation process even
further. Byintroduci ngt heproposedti ner-based

condi ti onal bandw dth re-negotiati on nechanism the
nunber of bandwi dth re-negotiati ons may be reduced,

and only on 15 those occasions when it is determ ned

that an end-user has maintained a respective sel ected
bolkannel at unedcbopr asspeciskic tdyr aboon fohctinealite., or a

for.th urati on of the relevant tiner.valu a .
b BERCP R hET ) A o 1 Y b TS Rmdaiee St 1o
away ighredapl enentengestuchasd meghagmism ionaa Uk, more IPTV
accordi one exenpl ary epbodi nent, w.ll now be. .
B PROGETY e Thats: | S ERoret aonct®h fhotPRgrional
fehartoof i§i uticated with a first stsep ®U®e under st ood,
that the_described flow,chart nerely describes. one
possi bl etha§ OF*betSFR %Hg et %%t?]fmjaﬁe(glﬁ ochannel
GQRBFRNGE sabbandwiedibsted negohhakthanupepceduce, aandquested
hat mechani sm which is based on th ener al , )
BrPRES paP Sl i o eod PAEBY e HEGS BE Sbpl1iod FeoUBy why 19
Ricohhged alhernati teewaysBfidicAplerentrabtl ¥y Ase aselected
prerequisite it is assuned that an end-user 30 is

@Rt CWPIPTVENARARIVEHT t KREAYATEBNAR Y | | currently
andw dhhnke: negot j athOpdiatdten hasbeenistasted & the

U%ﬁe éﬁ%,\Mlh%E, if a switch to the new channel can be
executed without requiring any bandwidth re-negotiation.
This condition is evaluated in a step 202, and, if it is
found that the required bandwidth remains unchanged, a
channel switch will be executed in a next step, as indicated
with a subsequent step 203. After the channel switch has
been executed, the described loop i1s repeated, starting with
awaiting yet another channel switch to commence, at step
201.

However, if the bandwidth regquirement 1s different
for the different channels, another evaluation step
commences, as indicated with a next step 204. In this second
evaluation step it is determined whether the bandwidth
required by the selected channel is lower that the bandwidth
required by the current channel. If this is not the case,
i.e. additional bandwidth is required in order to be able to
provide the selected service/channel to the end-user, an
unconditional re-negotiation procedure will be executed,
typically according to conventional procedures, as indicated

with a next step 205, before the requested channel change is
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typically may be e.g. any of a conputer, a FDA, a set

top box or a TV conprising set top box functionality,

or a nobile tel ephone or any other type of nobile

device that is configured to request and di splay one

or nore | PTV services/|IPTV channels. Starting of such

a conditional 5 function is indicated with a first

step 200. In a next step 201 it is

determined if a channel switch has been requested by

an end-user. Once a requested channel switch has been

genﬁque@edabylhhechﬁediwltB ekﬂpnﬁﬁ&uuhﬁﬂaﬂImhnchhehe loop
wi.dth required b ecte el equal s

e et HPRqUTT LY By FRaurs ehETy o1 Bwed

channel , Tif, e.hdweerelandw did ahrseasy abtecmimmbtohahethere

UE, and, thus, if a_sw.tch to e new,channel .can be

ae%?ecﬁf%%e%%omr? eﬁﬁf‘?‘r”hgt%nﬁtlggﬁaﬁf‘&t ﬁ%a“ what' will be

ﬂ’ee:fui&gz@lt i BYi Ofthe Thied ccondi téliodnriel ,evahdat edydestaedt @pthod

202, and, if it is 15 found that the required .

BETHRICHERFSRAF RS- UrcHEIedY & EnERRErS SO (WY Siéteh.

exetndiethtdadl arineXta Séegp 266 ndhgatiad awisbhiation with the

(iggggﬁpent step 203. After the channel sw tch has been
ed® " HehdeS¥r | Bt Tid6h Ps repdat BALCRt drti At to @

it iawai df g yeteddoter ehadmnel aswet Chide2 iGOBAENES: the

at. step 20201. However, if the bandw dth

sreétﬁﬁtreé’né%ﬂanﬁl?ldl Prerféft & of* W2 of f FRFRREL & haAnERech the

e vevalhuahkon beli eRge PMEBNGeSi caschndiieat ad sMdskoq@ent

next step 204. In this second evaluation step it is

H&Perfi/ned whet her the bandwi dth 25 required by the

sel ect edrgBanpghei s Wiawer pkhatuhhenpané dbhgr egdli R new
by the current channel. If this is not the case, i.e

Aiaeit oﬁaﬁiﬁﬁhdhﬁdﬂﬁltéaF%ﬁuﬁwed”?neﬁgd%?e¥o Bé dpidgcated -

diarpr embderddie sshpet ednseratese/ gbanngla t @ntheno” branch
end- user, an unconditional re-negotiation procedure

(08P) he CBREETERRUT BD & yPINSRANPAcEEPRI 840t obs indicated in

tGRNVRRLeRAL PHesedures, nas tRghLat ety Wdh R ReXt p3L8R to
205, before the requested channel change is

%%W*bﬁﬁﬁ@oués iin@i- cdtedamorRascep w208, tart erephi Enapae of
d@Rp 29 or eshaphgd orge agahByest ablhd@i &th St&P Zbtiation

decision relying on the presently running timer is now taken
by coﬁsidering a bandwidth re-negotiation to no longer be
required for the previous channel switch, and, thus, the
next activity following such a decision will therefore be to
reset the pending timer associated with the previous channel
switch, as indicated with a step 211, before the conditions
for the latest requested channel switch are considered,
starting at step 202.

If instead, timer timeout occurs before any new
channel switch has been activated by an end-user, as
indicated with the “yes” branch (208a) of step 208, a
bandwidth re-negotiation is set to commence for the recently

requested channel switch, typically according to
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If, however, it is instead determ ned that there are

presently nore bandwi dth all ocated than what will be 5

required by the sel ected channel, the suggested nethod

i nstead continues by executing the requested channel

switch, as indicated wwth a step 206, and in

association wth the channel switch, by starting a

timer which is set to a duration of a predefined timer

val ue, specified for the 10 sel ected channel, or for a

group of channels to which the respective channel

dmvlv@lmgs'onas I Nehrcdtiethwi t heansgbseguent strepc2@ires, as

r &.f.un | Iong as no new channel

aﬁn?swy\%kﬁtan haerby %% -user, as indicated 15

W|th theAIcoode:mrprltsx ngoseep 20Bdandnthe "trte bbandhidth

{2000 Eont Loul 00, 2L, subReouen! SLER A% Bep 202 ana

et P n"Y e Hestr itBhed T 9 new Ehafnel

zsm tndy OGC WS dquitiedr biyo mtalynmf tddmxallttlngl tee iralevant value
rdance with . he "Yes" of  step_21 210a), . ..

e P B b TS iaOPE St | GRE50a8orsF §n DRb Fied

ffiod yi fige ON séh]écpé@seﬁhbyméhnnlarm@ titrer | sunpant akehabryel

consi deri a bandwi dth re-negotiation to no | onger

SRR eHoT B TR Evigs CERBOREP IR i it oy ndeg

4 heoaextsacbiveiind ol | owi ng such a decision will

therefore bei re et the end| r associ at ed

Wi th t he CPBI DASE h AR D8 ow P ERT LB6S ndittat €0 WPt Hmay

cxeshep 2&11cob@i@i@n&heb@ﬁﬂdh@tl@n&ef—ﬁégbhEatﬁtbleStprocedure,

request ed channe] swi,tch are considere starting

Wep pFhe one describefd pRevEad thi ke ef??r%%uFooEt%Y’ée 2

Wafior goanypnevee8ammed smithchrdasrdrean aetivad edibyadhing
end-user, as 30 indicated wth the "yes" branch (208a)
ddfag§ta§‘pO§O§lg‘ér%thdvm dth re-negotiation is set to

commencertor ithecs eceat | yndeaesied tehannelgswet €, is a
typically according to conventional
sdéﬂﬁ’&\?m dEHr eSRREBR FET | DHFID AT SSL8ES ndPeEEedoGREhl1e on

ARRther t8kepi208re ACEOT B Nigd0 Oner ahedidiBRhet h@witching
;¥yygghg%2, where a conditional bandwidth re-negotiation
procedure according to principles described above has been
applied. In the figure, different occasions where the
suggested conditional bandwidth re-negotiation procedure is
to be activated, are indicated with a symbol marked “S”.

For simplicity reasons, subsequent to an
initiation of a conditicnal re-negotiation procedure, only
the steps which are important for a fully understanding of
the general principles for the suggested conditional
bandwidth re-negotiation procedure that will be executed in
response to different alternative scenarios will be shown in
the figure, while a complete procedure applicable for all

the described scenarios may be identified by following the

flow chart of figure 2 and the accompanying text above
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requi renents eval uati on procedures, executed at step

202 and 5 204 may be executed by way of conparing the

rel evant value of the maximumbit rate attribute, that
has been specified for the sel ected channel and the
current channel, respectively, and that has been
provided to the (YE, e.g. via a broadcast offering.
Exenplified scenarios describing how a UE may execute

a conditional bandw dth re-negotiation procedure, such
as the one described above with reference to figure 2

wi |l nowRbe ®e$ﬁﬁtbediaitﬂ,r@ﬂ@pent@rtdﬁﬁﬁe Sigma | iing is

ds!s%%%”gﬁfatfé%ﬁ G.S(ﬁ) tl’l%lt ?gd up(gj ﬁ%]%og tclaﬂﬁltlonal

|gure I's a sinplifie sc e ic sig ing sc
hatneivg dtoc us - heeoomash@mnmg0¢¢¢uxhfi%remmmﬁcﬁﬁﬂvwﬁwan IPTV

L gnent, channel, s V‘%»Eé’h 93t “a“ﬁ@és&(‘@e? °58 s core

con |t|ona bandwi dth T e- nego Fatie proce
Neecrooncdti mgltoammlxmnqﬁgagedeSurabeﬁPﬁ%omQSdmnm beea 26n IPTV

pl In the figure different, S where the
Cgﬁ:‘léléleegt ea Lond? tioﬁ:ﬁrebsen d?ﬂ re negséf(%tl on

pr ocedur éni sat ofbmtactsta@t ed;lar eni nehdatsedr witsh actively

ed "S". . . .

TR BT EPE0Pe s ohee Sk RRATHTAHRE: & FEROSF gonerol
1ﬁondat|¢ﬁﬁﬂenm&omagothﬁhhen,praﬁédures oalyczﬁséheence, a
step g N r$ i port ant fgr a fuII% erstanding.og q
e 3&98? | PPPTHET pt € TGP R8T 8UYJest ed tondi®t itBAa e
Ivandwi €t bareraeigot | @dsoOnipr acediy it tidd | the requested
ggecu ed in.response %ﬁ g fferenF altgrnatlve 1 4 f

CEREN SEWEFShBOSfowA PRI the firgur BMhniPedglocated for
ﬂh@ﬁprEEeﬁtDﬁedy§EEdﬂHdi @@bheeﬁor @ma 30 desetkbad of
C%ﬁ_enarios naﬁ bg gentlfled . follow ng the flo

AL Tef tPPghrBYY ANy THe SRY \rgﬁ é)%fmabﬁ‘v andwidth
AS-n@gprebeqoh i trBichl 80pfoa11 i sofbgies | thé SeassuEsh of
that a UE 300 that is adgg%ed to apply a conditiagna

B&ERdwi AR e ReGot FRtITh Protedir® iFSIESRAEEL &8 Fo98RE 1/

WiRTV geiiemek . 102 viguas BMSthekwokkepEepi-eseBbedsbyted by
IMS Core 5 Network 101, an% 55 engaged in an | PTV
thessroncsPoRding 4¥R§ Signrel -i s presently presented

on the UBnd90.the bandwidth re-negotiation procedure has

been successfully completed, the selected program can be
shown to the user via the respective IPTV channel, i.e. the
steps corresponding to steps 1:21 and 1:22 of figure 1 will
be executed. 1In the present example, these steps are
represented by step 3:8 in figure 3.

Once the user chooses to select another channel, a
new conditional bandwidth re-negotiation procedure will be
initiated, as indicated with another step 3:9. In this case,
however, 1t 1s instead assumed that the present bandwidth
exceeds the bandwidth required for the selected channel,
and, thus, a channel switch may be executed, without having
to decide whether or not to execute any bandwidth re-

negotiation procedure instantly. Accordingly, a channel
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In a first step 3:1 an end-user is actively sw tching
channel, typically by activating a renbte control in a
conventional manner, and, as a consequence, a 10

condi tional bandw dth re-negotiation procedure is
initiated. In this particular case it is assuned that
the requested channel requires nore bandw dth than
what is allocated for the presently sel ected channel,
and, thus, instead of delaying the bandw dth
re-negotiation decision, a bandw dth 15
awaﬂn@gousateanumwﬁ(ﬂanﬁypmbalIye@@ﬂvmxteﬁiﬂwe service

SRS ULLOR OfySteRS ]alsls ﬂ']i\?élcr%ec%%r 'VH‘%‘%] aboye, M égtap 3:10.
Heference to figure comence n figure
Uriveseclst epsarares rtepr esent eske bycitdth dmwee&ponch ngimstepsand

%ere§57 ggce t he bangPydth J.e- @g %%ﬁ%lqy @;?£@98£§ ro-

béen siccESstu conp ete sel 66
reegriamicandbei shown 19 theriusdr s aindecaespecttitvea next
gthV3QEgnnel, i.e. the steps corresponding to steps

51 1: 22 of figure 1 wll be executed. In the
present eﬁaepleoméheﬁﬂaﬁkﬁpsﬂameemenmesenhedubydsthmt the
in fi ure 3. ZgCnce he user c| J0Ses

e . an el é F?e secarts et
éﬁ% PREF ¢ ﬁﬁel 3 ety COREPET ond BaHdwW 8t R Y
ahbthegokkﬁﬁhﬁmoﬁébc@duﬁ®1Mth|rben9@®tiéﬁfmh BBocedure, as
LSRR MBS 0RO, SR8 <o scer
Jhandw diyuexceeds the bandwi dt h required for the
AN e LN I RIS I N R
deeuexepul er any dandwcdich ofethsegohdatidt praeCcedtibgered by
gthtgggJ'duéAcggggéé%ﬂ sW1%cghE¥H}glated. at step 3:9, and,
thus, it is determined that a bandwidth re-negotiation for
the channel selected in step 3:9 will not be necessary to
execute. Consequently, the pending timer is terminated, as
indicated with step 3:13, before it is once again determined
whether a delayed bandwidth renegotiation is to be executed,
or whether an immediate, unconditional bandwidth re-
negotiation is instead to be started.

Also this time it is assumed that the present
bandwidth exceeds the bandwidth required by the requested
channel, and, thus, the requested channel can be provided to
the user, as indicated with a step 3:14, and corresponding
to step 206 of figure 2, before another timer, and another
delayed bandwidth re-negotiation procedure is started, as
indicated with a step 3:15 (corresponding to step 207 of
figure 2).

The latest scenario may express the event that a
user 1s switching between different channels in order to

orient himself of available programs, but without deciding
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switch is executed and the requested | PTV service is
provided to UE 300, as illustrated with a next step

3:10. Once the channel has been sel ected, however, a
timer, and thereby also a procedure for delaying a

bandwi dth re- 5 negotiation decision, is started, as
indicated with a next step 3:11. After sone
time has elapsed it is assunmed that the end-user makes
anot her channel swi tch, which starts yet another

condi tional bandw dth re-negotiation procedure, as 10
tiondihoatsed twi thnaisubsequentcistayy 3fl2hecprrespoadi g such
to 10 of _figqure 2. .t ,i;S._as th

A nethEb Erahner selierisnocdir eositdreidna Byt aruee
urlmeceisreryt Halawas ¢spgyerldd yherheopsedeousgchhanelittle

SW LNt ated at st 9, d, 15t 1t 1S -
Sorertiered  Fat 4 g GtR o nebRl Tatt o i “Chgtriving
twhachekbvset Efietnmlstuep 8f9thel &1l hatatzel mecessdrl.t o

execut e. gbns uent | t he pending_tiner i
t er mi nat & ,lsagﬁlmr?di c%{t €' Wth lgt e%SS:afiumﬁéf or b t BPs BV
dreecdgabnsebtered nedonketheeoat def ayed thardwidihiated at

renegotjiatign.is.to be executed, .20 _por whether _an
SCeRedl 2t s, OALOndPLi DRHCUtavi Hih FBReddticat i orqeyt, of
dnpshead dtephbedstéartad. a consequendd sOrthi $hei nEindouts a
assu that the present bandwi dth exceeds the . . .
SRR e h i aP e RO ne TP ERTREs AT aharns Dapdnitiaced,
dilhge, the irkequest edrehannell wanhbe ptevi dedrt ari23 t hémain
user, as indicated with a step 3:14, and._corresponding
CHEEERT206 of' T | GETES: BaPoTRL ancifier thPRer CiaRg UE 300
wanat hie¢ dellayedo baruhwidiile r ee negaidiatl obher agadted SIPTV
tarted, as indicated with g step 3:15 (correspondin
F6RBET0’ 203081 o GIEE HerCaOre sttt dars | e an
iexpressoh heteyentwiital asusedicatew tWwGhinngs betepers:17 in
different channels in order to _orient_ hinself

of
ta7arFabi’e ProgrEii sut® wPthBut! ‘deci i ngioure 1, and the

“yes” branch of step 208 in figure 2. Subsequent to this
step a bandwidth re-negotiation procedure, corresponding to
steps 1:16a or 1:16b to 1:20 of figure 1 will commence (not
shown) .

As already mentioned above, a conditional
bandwidth re-negotiation procedure, such as the one
suggested in this document, is based on a specified
bandwidth requirement. As was also already mentioned above,
such information may be provided to a UE from an IPTV
network providing one or more IPTV services, typically via a
breoadcast offering.

Figure 4a is an exemplified table 400a,
illustrating how information to be provided to a UE for the
purpose of forming input data for a conditional bandwidth
re-negotiation procedure may be configured, typically by an

operator. The table 400a comprise an indication of maximum
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to choose to continue to watch any of the programs. In
such a situation a bandw dth re-negotiati on woul d

cause unnecessary del ays, especially when considering
that little is gained by the operator fromthe point

of view of striving 5 to achieve efficiently use of

the all ocat ed bandw dt h. This tine,

however, it is assuned that no new channel is selected
before tinmeout of the timer initiated at step 3:15.

This is indicated with the timer tinmeout, of another
Witteprazers. Hsst@koisequehie®d Pibnfehe” t Fakdlt , 4@210each of

LAGW N T B2 B89QLLAL FPBg PIrRGedur ?e%é&tﬂ%’v bery channel,
initiated, since it is now nore ke that the user

Wigtiedr difaian tomTEEtéd o0 Ue ﬁ&leséfﬁﬂol@héﬁﬁél algadcomprise
dilS JNAe Cldpe3q@: 04! lrohe abhe hgnfrenti nue. Lo ESEQ' @R~

the sel ected I PTV channel, using a | ower bandwid
Hlvswatted - to it. Such an 15 initiation step, which is

i ndi cat eq Wistfy;a,5L8p a%o § he%gg{gﬁl@ pEOr &9§80%‘%%r£8ute

step 1:15 of I gure 1, ranch
J@O&qnmafhlg’urpe:OZ'ldeb@@q@erﬁJtE tio tehilsr stdep sa @érf@\mdgh e.g.

LEARL B Dol T U LB ORBE A SheBhkelth oo
20sshovrhormagalone ady mtmmda@bwearacohmeu om@lues may be

fRandw.dt h reg g%tE' ation pESC%duﬁgw $HEN AS R ANGr the
nt fie

suggested i n i s docuri i s based on a spec
HﬁmaﬁmadthOEéqULm@nent As was al so already menti oned

soove, ZHSUFT ORI e BEOU SR §ulF e

from an ‘provi ng one or Hore
Izerv desichypocabf ya e ianuor badcasteofdera ngpecified group

OSSR et gl <4008, LISl A DOty o
wftef, ormidngnilhpatedatra  Orremecordi hbonal t bandvif dtdiumn 404,
may be defined and used for the described purpose. Table
400b is an exemplified illustration of a possible
configuration, where a plurality of channels, each of which
having an associated max bit rate appointed to it, have been
grouped into one of two groups.

In a typical embodiment, either a max bit rate
attribute 402, if individual bit rates are to be considered,
or a reserved max bit rate attribute, if grouped bit rates
are to be considered, is provided to the UE, together with a
TTR attribute. The conditional bandwidth re-negotiation
procedure will then rely on the wvalues provided in the
received bit rate attribute and TTR attribute.

The main purpose with introducing the reserved max
bit rate is to enable grouping of different categories of
channels on the basis of bandwidth requirements that has

been specified for the channels.

21



10

15

20

25

30

re-negotiation procedure may be configured, typically

by an operator. The table 400a conprise an indication

of maximum bit rates, listed in a "max bit-rate"

col um 402, each of which have been specified for a
respective | PTV channel, listed in a "channel" col um
401. Tabl e 400a al so conprise tiner val ues specified

for each channel, listed in a "TTR" 5 colum 403.

As indicated above, a maxinumbit rate attribute is
normal |y provided to a UE in a broadcast offering,

e.g. accéndi hpuee kifbwn Chen |iTVeRera A 61 athdands then two

&%%fe'lgnsw ihéédlgtqumwaenhgoe Qéemﬁodp%lde\e@eether, by

timer values may be 10 provided to the UE,
mewnmRhaet grbupeaof:orhen b @ericest H@fﬁl@wﬂn@lt rate value,

Wit nativel yfrva'Zlma'ﬂér ™Ak! ahle, b‘é‘%h%r%%eh”%?@%@f and

an indication of a maximumbit rate for a specified
agm@l;ptefi shanmet s, hiwreg reberrved nhaxisuma idsaegedvalue.

Maxi mum ?!ﬁt ?1 %%gﬁa%ggn Egégét G LR @ rée§§ﬂ¥§gr€%?@e<d as

bit rate' ef I ned use or
aﬂapsrQ@édapdrﬁﬁéelnTébheréoeb aseamoebenbbsédedn reserved

o] SSi opf | 0 .

BT B P A BRSS! 8 SONLL QUL AL Qe ISER cconaing

tasmdatfededaxtbateqmse, appoi rtseck .too o, thaveabeenOQOend—
rQu d into one u

i Ehilela merrocblt nBp2aPuber of, dpaciplefoppacices

n@%&egptlandowlpnate@miesemax;bmeredm¢mﬂcewemdmme® tlogn if

a.res rved max bit rate attrlb te, grou ed bit

bPa &§ "&qr 761 b m%%%%laé?e |§H%¥%6¥Hed rpt n@ﬁl basis,

Jtegetbebomﬂ1Mga 25 FﬁazamﬁmleBEe ahErrmumhtlamm@hnted to
d dtg neggt iati,on procedure w | the ? ¥ 1
év9gpﬁ %FS@l ad i°"rthe P@celrgh‘% rg?eeg ¢ |Bu?nne

hﬁﬂddﬁﬁRﬁﬁtthdﬂEQMe group as ﬁﬁuapﬁﬂﬂeqnﬂ¢hﬁﬁhamﬂfho new
the reserved X. bit rate és to enabl e

oG BT S e P ekegf o
The

respectlve maximum bit rate values and/or
reserved maximum bit rate values may be specified by the
operator and chosen according to one or more predefined
criteria, thereby enabling the operator at least some
control of how the bandwidth is used for distribution of the
IPTV channels.

The implementation of the suggested timer based
conditional bandwidth re-negotiation mechanism does not
require any major amendments to be made on the IPTV network
side, and, as will clearly show below, will also only
require minor amendments to the UEs that are configured to
apply such a mechanism.

A UE that is configured to apply a mechanism, such
as the one described above according to a simplified,
exemplary embodiment will now be described with reference to

figure 5.
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30 channels on the basis of bandw dth requirenents

t hat has been specified for the channels.

In figure 4b, this is exenplified by the two channel s
SVT-1 and SVT-2 that have been grouped together, by
giving this group a comon reserved maxi numbit rate

val ue, while canal +, TV-4 and TV-3 have been grouped

t oget her and 5 appoi nted anot her, higher reserved

maxi mum bit rate val ue. If the eval uation
steps which were illustrated as steps 202 and 204 in
figure ZThar'& tPhechaseauon P esepwedgraxd meme i tsoratidl,
wM?&Heﬁaym@hgbwﬁgvgn@egp md &'Ehﬁgp9&£££9hﬂg %%d which is
predefined strategies, such as e.g. on the basis of
cenfiiguediste bBehavkownepatt empse tsled tmampemogfules and/or

andwi e g at+on_prac e

A o S e PORLA S DBoPERC LS TRADS oue
thpeorftretlions aapér pchandelrebadescribed akecoedi Ag tell as

a Xoph%rrégg\'/@ﬁttférpateo aoéi%tn%d tv%ii dit\#ébq.%%lll are run
channel's, 'since, as 1ong as a sél ected cHannel {5
ohetlohgsr drp stchle tyareo §r ouprast adte opr esentiebannel , no
new bandlvﬂed.t BEre\?(ﬂngyc%L%jgg W ! Itr?gséggx%re%'OZ that  is
The respective maxi num bit rate valuesS and/ or reserved
swakdmmm foint exahenyahgesn freymdiel gpedithi edebyrtihere network
erator a h n.accor dj to _one_or nore
6991%12?3, g%%(lj%sg%?ed o3% dh&g cO rtwoﬂge %%leraatnéir to

&ri a.” t hereby “enabf™nig

pre 1'ne Cri
catmbreasttesometbond ol IRIFV hopetheobandwipdichensedseasy f arTv
RJLSLEi Byt on of, the | PTV channels. The

|nﬁfenentation of “thé suggested tiner based

condi ti arslr bamewi dtanr @enegotiiatdcontsreehanivem foesvia a
not requir Y-Rmj or, anendnents tp be nmade on the,
OTBTRSAE Pab STRt. v aE TR B s Dy Snon B e i b

tié | UE aBB80, oakycoeqilytecdi aor aamardmedt s toeghetdEsentity,
that _are configured to |y ch (ﬁ?a ism A UE

SYHRE2T s cOnTT GUPRES o HPIR - THEcHhi S Siich osggdses

didel oneslesieiri et sebhavegacaabdinngid® assodglidd ed,th 1pPTV

SSEpIPLaLy enfiodirent g 11, naw be deseribed with o .,

Alternatively, 1f the UE 300 has touch-screen capabilities,
the display 504 may be configured as a display that is
integrated with the user interface 503.

Software applications of UE 300 are typically
stored in an Application Memory 505, and information, such
as e.g. broadcast offerings, may be downloaded and/or cached
in, and later retrieved from, a separate memory 506.

Finally, UE 300 also comprises a timer 507, that
is adapted to run on the basis of a predefined timer value,
which may have been provided to the UE 300 from the IPTV
network, e.g. via a TTR attribute forwarded in a broadcast
offering.

By re-negotiating bandwidth for multiple channels

or groups of channels it will be possible for an operator to
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The UE 300 of figure 5 conprises a processor 501,

whi ch may include one or nore sub-processors, and

which is configured to manage one or nore software
nodul es and/ or applications, in order for the UE to be
able to carry out 5 the operations and procedures

descri bed above, as well as any other conventi onal
operations, which typically are run on the proposed

type of conmmuni cation entities. The UE 300

i ncludes a transceiver 502 that is suitable for
eékERANHIA PR MFBARELPENOh FhC oFRSTIVaTdre Aét WBPRUIEES that

a8Bt bk EPan TEIBSaREGd sBy | M Cof & et Wor knl0dpand: £ 0, Jhe
comuni cate with an | PTV operator, represented by |PTV

ORELWOFRLADD M4V thfe FuRjurc@ble by negotigserd| WpmtPargiidth
f@? Rr %bgﬁgté ot N 4E 300 ryra A gjrl%ﬁf) bRt @ﬁgélﬁ@lé Ulff for

3, may have been integrated with 15 t
ezempl@r doifdwgaited Bss a Jran @ﬁthSéb%¢atfé>léntalt9rOup of

cﬁHﬁne§§ %u&h_asf§ﬂﬂ£§i°@@%59£t1&9e(%%)309n§|§9 user then

onprises a display 504 for presenting infornmation
saéggéis at @d vﬁlltq(h | PR/ st i as (ARl | &@ahpﬂh medi a session

mSQQ%?@gt QQSgﬁng|€$$&M{§¥ goE EEE%%EEQ%Eﬁ be

has touch scree capabi[ities
epecebadi dinredthsta @rgwyayﬁihabanselﬁtegﬂaﬂedaMAuhethémm
interface. 5 - t
SFEbE B0t L38%p snapry svire PRThNECoRRRLEE bEMnging
thedbiyeB087 ahdnnalopmatpon, Asgelssasne wgllbridadc dst setup

wgéaerm@&mm&l&?ﬂf %814’8&9391?%9{““1% eca%'gggé%%an e&pd

ater retrieve rom "a Seéparat e nenor
reepattive UEQQ0 asb conprisesom 4iwerr S§Fledtmata i shannel

dapt n h Ssis f Dt fine
e R eh il OBV T Bhen BroyRaButED PROCEE SE0 T dte
wihe iﬁﬁﬁém@ﬂmnﬁmecefgedV|a a TTR attribute forwarded

in a bragdcast 30..0f
r e- negot aet i ngg%easnt V(\{ Elh ef%o bas dt i fﬁCha éﬁlnéLlss boarsed on a
vgrpupsmofe cdrahnet saiigh ticlrdvalpe p0$stbbm fioat anapperatior be

i%glemented in various types of both stationary and mobile
equipment.

By introducing two new attributes, providing
predefined bit rate values and one or more delay values to a
UE in a broadcast offering, information necessary for the
purpose of performing bandwidth reservation for single
channels, or for a group of channels, will be easy to
manage, since this input data will be easily retrievable.

There will be no need to parse the maximum
bandwidth requirements for all channels, but simply to look
up the respective field in the Dbroadcast offering
information stored at a UE, when determining whether a
bandwidth re-negotiation decision should be postponed or

not.
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effect the optim zation of the reservation of
resources that are available for IPTV services offered
by the operator. The optim zation may be applicabl e by
negoti ati ng the bandwi dth for a separate channel, or
for a group of channels. If, for 5 exanple, bandw dth
has been negotiated for a group of channels with
standard definition (SD) and a user then selects a

hi gh definition (HD) channel, a session nodification,

conprising a bandw dth re-negotiation, will be
execut ed"#Dr I FRAtORFIGHST6f “dhanfels, alhepaat usere Hagntrol

ob@rselRet 8ehdw; o, arebapnel s i toh heteen channel Saccess
bel ongi. ng to different channel groups. A session wll
e

1iAen Bétserhp tPERPY hé SRt ith BANdWE*RY b t9edtléng when

S%@@Eh{ﬁmeﬁgkm§h%h%ﬁﬁ@@gt'Mﬁﬂgﬁﬁ%ponQQdsﬂ&gh@l?rdf¥ké%ent
user selects a channel of a different group then a new

bRARY iR FadrdwicdeBABiticPate 15 will instead be

speC|f|e§h port of HDTh%h%HQg§§tegaR'ngis@asﬁgj provided
nmechani sm | s based on a very sinple and

wsthaight ¢an ey sléﬁi’tﬁliv@ﬁltoﬁatfqﬂﬁaya edginnelpen a permanent
bbgme”ﬁ&ﬁl‘%ﬂ th%boaén&ﬂ@én f Dot %%%EhoPéf-Me@ﬂ&ation

[ e equi pne OBy iIntroducing two new attributes,
msﬁbv@dut‘rfge mp@i@fcpﬁedabu torate dansess tand anelear mgans of

cgﬁl;?é’li’ﬂléj%%ntd%@tylfrég%?vt oadcast Ol &bl Banner .

I nformation necessary e purpose of perform ng
bandw dtPhe esem@t@h meqch@mim eathanpebsides fsoppart of

f_ch I
rBRPLRe e RIPE e 1Y U OB RGP R0, TS 1P cnas
bahdvedwti | ésbewehd needft onqmansze ttyree madewrim Wearbv it e iple
sEﬁggﬁgeg?Qt%me% %é cﬁ@n 31Q§£esan%¥%%?ngeg%ugg the

e respective in t broadcast 0
supfespat | natisedr ednat Halleca\ﬁMerstd:aa@Bmmﬁmgbmhetemep and

c%gaga%g ggggtﬁer%e 1re%gngs %%%% %gT%ggpe%gplcalwyusuch

pone ors
sgaeamatalt@asdmslama:e@bnisr alD oane:rhdrovmb&mjvwmktdams which is

5 eggrrvatt |fpn [ S handl %denl n the ccesgclclege u such
PReFeby riadui TNy ay EXE S si"gRar| £ svﬂ‘crhl ng
abetwegenDghamned s, a$d§nane hiaisatons yssteagmwepﬂnés‘eemem limit,

when actually potentially as much as 15 such small streams
can be supported. Such deficiencies can be handled by the
suggested method, due to the resulting reduced number of
bandwidth re-negotiations.

In addition, while the invention has been
described with reference to specific exemplary embodiments,
the description is generally only intended to illustrate the
inventive concept and should not be taken as limiting the
scope of the invention, which is defined by the appended

claims.
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5 bandw dt h characteristics. Support of HD
channel s can al so be provided w thout requiring
reservation for a channel on a permanent basis. Again
with the conditional timer based re-negotiation
nmet hod, the operator has to its disposition a clear
means of 10 controlling bandwi dth reservation for the
HD channel . The suggested nechani sm al so
provi des support of Picture & Picture, which typically
requires a small bandwi dth as well as of nosaic type
ApBeRS IAWReNe nultiple streans are presented on one
singl e display. Through the 15 suggested net hod nmany
mul ti cast streans may be setup and cl ear bandw dth
BGequi r enBatdenmeatyzeraused. Typically such streans are
D.%%[?@ll derﬁg? als% sté}eﬂ)eqfr LEPeS%\ESQ@ M]l'tqﬂ)l'e%e.r
I Ncorrec or such a scenari o, ere access equi pnent,
IMgch as &PgMuDSlvM imasubsyetrent hat 3 streans represent
Babd m U 20 when actually getentighly as mch as 15
such small' “Streanms can be supported. Such deficiencies
Hban be handh ek Hiynitthensuggest ed nmet hod, due to the

ulting reduced nu r_.of -bandw dt h re-negotiations.
ng%additg%%f%W§%%9% 2??ﬁﬁéﬁ igﬁgﬁgég%een 25 descri bed
PWICSkFr ef Brexrge- t@a Speaisfsiionegxenprat yFemodiment s, t he
d i ption_is generally only jntend to.Jllustrate
Sfﬁggﬁnveﬁ?Fgﬁn%onggﬁﬂ'gﬁ S%ﬁéuF8“§6 fggj(ﬁjéﬁlas
sibi m t i ngsthedscd e OfnittHeni nventi on, which is defined
S%é the a epﬁgﬁ_clains. 30 ABBREVI ATI ONS BGBor der

t eway A é??%l Subscri ber Line Access

Ulul ti pl e¥eer Equipment

26



5 1MsIP Miltimedia Subsystem | PTVI nternet Protoco

Tel evi si on HDHi gh Definition M3CFMedi a Gateway Contro
Function P-CSCFProxy - Call Session Control Function M
S-CSCFServing - Call Session Control Function

SDSt andard Definition STBSet-Top-Box UEUser Equi pnent
15 CLAIMS 1. A nethod at a User Equi pnent (300) for
managi ng bandwi dth re-negoti ations in association with
channel sw tching when said User Equi pnent (300) is

CLAKfRjaged in an | PTV session on a first channel provided

1.

3.

froman | PTV network (102), wherein said nethod is

A method at a User Equipment (300) for managing bandwidth
re~negotiations in association with channel switching when
said User Equipment (300) is engaged in an IPTV session on
a first channel provided from an IPTV network (102},
wherein said method is

characterized by:

- applying a bandwidth re-negotiation procedure associated
with a requested switch (201,210) to a requested channel
when it is determined (204) that the requested channel
requires less bandwidth than the first channel, wherein the
bandwidth re-negotiation procedure comprises the steps of:

- switching (206) from the first channel to the requested
channel,

- starting (207) a timer to a specific timer value, TTR,
and

- delaying execution of the bandwidth re-negotiation
associated with said switching to a timeout of the specific
timer value, wherein the timer is re~started to the

specific timer value, TTR, if an additional channel switch
is requested before the timeout of the specific timer

value, TTR.

A method according to claim 1, further comprising the step
of:

- terminating (211) said timer in response to recognising
(210a) another channel switch request prior to a timeout of

the specific timer value, TTR.

A method according to claim 2, wherein subseqguent to having
terminated a pending timer it is determined (202,204) if a
bandwidth re-negotiation procedure is to be applied also in

response to the latest channel switch request.
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characterized by: applying a bandw dth re-negotiation
procedure associated with a requested switch (201, 210)
to a requested channel when it is determ ned (204)
that the requested channel requires | ess bandw dth
than the first channel, wherein the bandw dth
re-negotiati on procedure conprises the steps of:
switching (206) fromthe first channel to the
requested channel, starting (207) atimer to a
specific timer value, TTR and delaying execution of

. # %tﬁ@ﬁd%é’&ﬁfrﬁ; NEYOL1 Adrh 0D 85SHCI h&fkiM tdai%ablndwidth

swtching to a tineout of the spe(:|f|c timer val ue,
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MUt cFIRatd f éBs@Qﬂéﬁé@nﬂhtﬁh%%%areSq‘NeEGQd| §hannel and
request ed, before the tinmeout of the specific tine
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i.n response, to rec i.sin qther, ¢
Ul (BR T RRCREEr  DOWo A ISR REPB NG gty penduidtn
atlllma:ratualm thETBRre3enA orbhndlaccording to claim 2,
wher ei n subsequent to having term nated a pending
timer it is determined (202,204) if a bandw dth
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according to aiml or 2 rern sail
bridwietiverk ed@idiement s are eval uated by conparing a
value of a bit rate attribute, associated with the
requested channel and corresponding to the bandw dth
hedgisithed fagcorRdrReqhiest @tpharfnel YPaFeHe t Kaidmdiituntate
Bidriake QLESERdTYdayaicbabtige t oskhe rEprsaYi NPR0T in a
1%300 and rrespondl ng to the bandwi dth allocated to
el . 5. A method according to claim4,
vvhereln sald bit rate attribute is provided to the
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‘0d Acco R erein’sail
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, erein‘sald bit rate attribute conprises b|t
rate val ues that have been pre-defined on a per

. BhEBERPE paegarding to claim 4, 5 or 6, whergm salid bit

rate attribute is the MaxBitrate attribute.

. A method according to claim 3, 4 or 5, wherein said bit

rate attribute is a new attribute comprising wvalues that

have been pre~defined on a per channel group basis.

.A method according to any of the preceding claims, wherein

said specific timer value, TTR, is provided to the User

Equipment (300) from said IPTV network (102).

.A method according to claim 10, wherein said specific timer

value, TTR, 1s a common timer wvalue that has been pre-
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8. A nethod according to claim4, 5 or 6, wherein said
bit rate attribute is the MaxBitrate attribute. 9. A
nmet hod according to claim3, 4 or 5, wherein said bit
rate attribute is a new attribute conprising val ues
that have been pre-defined on a per channel group
basis. 10. A nethod according to any of the preceding
claims, wherein said specific tiner value, TTR, is
prOV|ded to the User Equipnent (300) fromsaid I PTV
detfioek (Epg2)alllchanpel hodratidnddi fipm osadldai HiOND, network
@28i.n said specific timer value, TTR is a common

timer value that has been pre- defined for al
channel s provided fromsaid | PTV network (102). A

12 . getirsdodc e6FN H % dockad it 110, whereth =didd sgﬁee.ff-sc ctimer

i Rle vqbn% id TR cHa®ind1C glicSpefdd ivalleMehatahte been
that has been predefined for a specific channel. 13.A

RAKEE 18EC of i 17y SPECEHH 20" her ei n sai d specific
timer value, TTR, is a group specific timer val ue that
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14. A et daccordln to _cl in said
S P e gniarate fefe Al KuakShRg FBAf hps peen
pradadddetiofthen dperiEquigroent of 3ﬁ£a)mehsa br oadcast
of fering. 15. A User Equipnent (300) for nanaging
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I'ng en User ul pnent I s engaged 1 n
amJILR’FVTﬁ‘BSSIl@na orneva atitrsbutthdiasl 1prpveelgds tomthas User

'EPT)\éﬁ%%\eoﬁboé)l% Bhes Rl Sak b Adsgr, Equi pment (300)

i s characterized by: - a processor (501) for applying

a bandwi dth re-ne ot| ation procedure associated, with a
151“equ8§?éd EQriRIeto al3%duedtodd CREAAENS (2837981t heke-

:ﬁquc&l@&gahgl hmeﬂhbﬁﬁécﬂal‘tf&ohe%Qﬁt eah&{mmebw;wwh@s when
ess ndw dt h t han i.rst cha , the,
e S el L e bRe TSI cur (b RV kR, on
(D0AMinsx acbpeod) | provivded valroe, aifRIPENMennetwwilit ch(102),
frﬂ)%gelr}\e fligsé Cﬁ%ﬁgmé&t(%%o egéjest ed channel is

orme a ¥

execut on of the bandw dth
renegot i at i on associ at ed with said swtching to a
t¢ ecutr & ¢t hee shdcif pcdt id¥er val ue, wherein the

I og eﬁﬁ&&eés%rcq%iwﬁd atpe,l{,fﬁ]aar tbatnhxala@ﬁ%éircegdmtlon
val ue, R if diti ona annel switch is
rRERfRIES Béﬁa?’ea‘i% withedutedtestre SPiEFh it 13 negauested

Vahdhell TRR01,201) when it is determined that the requested
channel requires less bandwidth than the first c¢hannel,
wherein the processor (501) is further configured to start
a timer (507) to a specific timer value, TTR, when a switch
from the first channel to the requested channel is
performed, and to delay execution of the bandwidth re-
negotiation associated with said switching to a timeout of
the specific timer value, whereln the processor is
configured to restart the specific timer value, TTR, if an
additional channel switch is requested before the timeout

of the specific timer value, TTR.
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16. A User Equi pnrent (300), according to claim 15,
wher ei n, subsequent to having term nated a pendi ng
timer, said processor (501) is further configured to
determine if a bandwi dth re-negotiati on process
procedure is to be applied also in response to the

| atest channel switch request. 17, A User Equi pnent

(300) according to claim15 or 16, wherein said
processor (501) is further configured to evaluate said
bandw dth requirenments by way of conparing a bit rate

16.avalsea ofquaidmehtr at30@t,t r abubedasgocioat etaivht b5 hevherein,

request ed chanpel , and corr.espondi ng to Ehe bandwi dt h ‘4
SPEGERTRLE 1 5P t NE” PG U Bl B Ether wPERSERS nasidhm 52t
pbtessde pBebentlby fuvaiHeabl eoh Higilmeediser Eiptiqpmeme if a

3Q0 nd corresponding to the Ne| al l.ocated to.
o Re i B TEHtRar Tl aPAOTRYT BATr B 100y D sebied
aasootuli mgponsanyoothe| lasstl shab@edr svitchheegiestsai d
User Equi pnrent (300) is any of: a set top box; a FDA

a TV, A conputer or a nobile tel ephone.
17.A User Equipment (300) according to claim 15 or 16, wherein

said processor (501) is further configured to evaluate said
bandwidth reguirements by way of comparing a bit rate value
of a bit rate attribute associated with the requested
channel and corresponding to the bandwidth required for the
requested channel with the maximum bit rate presently
available to the User Equipment (300) and corresponding to

the bandwidth allocated to the present channel.
18.A User Equipment (300) according to any of claims 15, 16 or

17, wherein said User Equipment (300) is any of: a set top

box; a PDA; a TV, A computer or a mobile telephone.
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