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A METHOD AND A USER EQUI PMENT FOR RESERVI NG BANDW DTH
TECHNI CAL FI ELD The present invention rel ates
w@enensdsry to a net hod for bandw dth reservat i BET/BER009/050129
association with a channel switch for a user equi pnent
engaged in an | PTV session, and a user equi pnent for
executing the nethod. BACKGROUND As tel evision (T\O
noves froma one-way distribution service_towar
provi di ng t foMajOPnfEPaét P@ERs@@W%ENFOF@%RE%%ING
and frombeing limted to\RgiNgdi stributed only to
stationary | ocations towards beling distributable
practically anywhere and to services that can be

rious types and sizes of screens, we are
TE§@ FE?OQQE ess the birth of an entirely new nmass

mar ket free TYrpregramim@ntadver tisidgs | fef@edive to a
ganes and different types of interactive services.
meFRedr nEP T Priot vl Al eif 310 ¥ PTV)L of ﬁé@@%@«ﬁl@é\/eméh a

ch\%ﬂﬂ@ﬁt unj{ies s tel ec é@m@q%%n%tseéxgggoef OVIll %rs IPTV

en it conmes to attracting new custoner
sepespect bué anmBrksquupmendefotoe@étseungethenmaghod.
voice traffic revenues. Work on IPTV is underway in
several different contexts, including for exanple the

padewebopnent presently in progress by Open | PTV Forum
whi ch is specifying an end-to-end platformfor

suppl yi A§ nutelrEdracand I(PYV sef¢ive€és t 6remd- user sone-way

dl?EgY%gﬁgcyytJéfdgE% nggéfgor vE%H& ne -F£§F31n9¥?5ctlve

nternet, as we manage hav

secohteol | ed qualiudgenof,- semd cEérbQoSpe ey f Arinminced Ao being
dlggiikggeé 1 SEGCIfgcagkgglggagyfUnggggghs 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, 1in order to offset declining voice
traffic revenues. Work on IPTV is underway in 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 1is available at www.openiptvforum.org,
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| PTV architecture is avail able at

www. openi pt vforum org, where the descri bed architecture
WO 300basss®d on the P Multinedia Subsystem (1 MS)PCHSE2008050129

specified by the Third Generation Partnership Project

(3GPP) . A UE can access services offered through an

IMS in nany different ways, both via wired access,

such as via via Ethernet, a cable nnden1or a

Wth@ltépesuﬁﬁéﬁFB@ﬁq||ﬂ§cmﬁ QAL r el esPaR@ssOnsubRe 1P

Mu@$ifeliaVishp é%eipegiﬁs j edngel 1.ul aépéé@'f@ed%ybythe Thlrd
using the | EEE 802.1 | EEE 802. 16 st andard.

Gespe@tﬁped Far 3@ Taehiirodle cSpe¢BEPERL | onA( TS} Zﬁﬂﬁzsccess

LB _Mul.t di a, Subs e Rel ease
sy 2k 2hrabos. CARAU ARt o aovaPSTBRE 81 f7ersatogays, choth
vikuntiherdosece ds f f eent @appeogches 4 ovl MoshasedeltPT\A cable

are described in M. Cedervall et al ., "Open |IPTV
moﬁ@muﬁF-aT@W%%}@%wﬁaﬁﬁ?quﬁ¥Eﬁ%ﬂﬁkﬂ?ﬁ VE?lEé%%heﬁ@vﬁéﬂﬁssr

VA I T et _.a

'EVO%VIn%pth éﬁgﬁﬁggfﬁﬁég%$mﬁﬁ%%ﬁ?é%§¥%§#@ 51 Ey using
thBeVEEB" f0EBriltssonIRBYI 802Nbd6 8tanpgprdl07-111 (2006)

For a UE, which can set - b STB) or

eoti Ly RHGHn | APEniated O7b coREIG¢iees Suehegd fication
(Tg-)g-zaamg ef,0a TY¥, DA imbid eSuls!;§§Ja@Iﬂe (@MsdNYstage 2

ot her | PTV enabled nobi | e device to access | PTV
(ReéeuFees) vi HarnB, 2PR8, UEnﬁegr§Vé@§s|ﬁeasseﬁ@|ﬁé €al k3.228.
Fu§%ﬁék885gbnt&9kf£PQ§E' ééé%éé%gg tQ 'fM%'ﬁ%éag I%%TV are

coré node’'that, In esse IS operating as a
deservbed Antwp|©@dekwﬁlal$a.mﬁclud&xxannﬂmﬁ@rF@fum - Toward

addi ti onal nodes,  including a Proxy CSCF CF
AN VEHSE Ght By FEOPrS - Fui 129?%%0%\/&6&\1% & o z:prp. 74-178

(2007 ¢ Bopder Gat ewayscLBER) us that pediat eE%@v%@eS%e TV
to the core nodes, and, through the core nodes, access

experiedia: cohhghiner edhsithgren dne Bevioed, nBdigsson Review
NoSERVELE. 107-111 (2006).

For a UE, which can be a set-top box (STB) or an
entity having integrated STB capabilities, such as e.g. a
computer, a TV, PDA, mobile telephone or any other IPTV
enabled mobile device to access IPTV services via IMS, the
UE registers in a Serving Call Session Control Function
(S-CSCF), which 1s an IMS core node that, in essence, 1is
operating as a SIP server. A typical IMS also includes a
number of additional nodes, including a Proxy CSCFEF (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 1s

possible to perform session modifications, which may include
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In a conventional |IM based |IPTV network it is
possi bl e to perform session nodifications, which may
WO pwbads29 bandwi dt h reservation for the sessi oPST/SEmDI/ 050129
have been setup froma user equipnent in order to
assure that required services will be provided to the
end-users. In this context a session can be a
Uni cast ed session, such as e.g. a Video on Denand
a ol that Siss Ideitileer efCTi 1 uRPEASPTSt rieadt Ve Peen
scBLOadeas! euse3sLani phiat 18 debbyersdabo,unedakn end;req
users via a nmulticast stream A bandw dth reservation
seprvocedure léndegr @z vhated her etlar ecretroughr et Wor khis context
resources inlghe Igst nige of the netmor%' vid
e PRPPaSty (ECurE, dr TThCtRESaggregaliion st wstk, € 1or anV1de
onl PEMaopekatetohotherabkedtoiguacani,ee anuadeguat etusemn, or
experience with a mnimal risk of disruption of a
a el Er <t vEgesiont, Fort exanplel 1 iirEessi onged-in end
uskogether _exceed the QEPBER.Of bandw dth available to
an | P operator over the [ast mle the packets
associ akedbantifitlhesertwersessponspwbbkdooapetesfioes that
t he avail abl e network resources, and, thus, packets o
EhGEEh A Er SAE ﬂe%%lfk|]F%%Wr%%sd%&cé&lﬁeﬁ,a£thé?lelo% 8 the
nek@sukt iiRG raR tdecheased gual ht ynhkora@irdgastoroneofothe for
sessi ons. Once bandwi dth has been reserved for one or
anngrd Vs e¥3 GO t TP s benpdritcantot BARTAG tREw Fesaietiuase user
exgék%ﬁget %'_i.*%%v% ara{‘f?%i Ve LEpagt QR tne e SIENG <oqected
essions. Figure iI's a signall'ing scheme according to
setheécprior art, illustrating how a typical |IPTV service

setup may be executed between a UE 100 and an | PTV
Net wor k1¥@2,f0§r VTN onkYSr SAEFE OPETV ¥ WiCesSX oot the

amdQ8c W@ BAnkVBIPRt Wik, iaRS esented Dy CokeaNetWolker the
101 in the figure. It is to be understood that,

lagkt hodgh bbeh rawkets associated with these two sessions
will compete for the available network resources, and, thus,
packets of both streams will most 1likely be discarded,
thereby resulting in decreased quality for at least one of
the sessions. Once bandwidth has been reserved for one or
more sessions it is important that no new session is allowed
to have a negative impact on the existing sessions.

Figure 1 1s 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, wvia 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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| PTV Network 102 and the I M5 network, represented by

I M5 Core Network 101 typically conprise a plurality of
woedmasdsTnodes, for sinplicity reasons, each OPCT/RE®@9/050129

net wor ks have been represented by one respective node

infigure 1l .In two initial steps 1:1 and 1:2, UE 100

registers with IMs core network 101, which responds,

typically with a 200 OK nessage. |n subsequent steps

1: 3- 1: 6/ NUEVP06 'ridd@es t5EeRsy Tart 19TV Lefvi o i80pgcaisters

wiPhoYhdedoteom L PIVinehyor 6,102, 1 uL8oagS! Prgubsgiinbe. wicn a
Once this procedure has been conpleted, typically™ by

200ECKODepeBEEVI hy auReBgKnhestape firdmlthe PNBlEOr eequests
net wor 1, as.indicated with, step_.1:6, 00 has
Fopodt e dSati PR BT S o by AL Aot AT 13piork 102,

visehepredstipsasibPTVoseEVEEEsdbseo¥anYedaka, beasl H8inpPeted,
a channel list, which indicates all channels that can
tyBecptl Vi 8&d Vfr 3MCt Hecdspect idve? {PTRK sep 9@ pF bondepe IMS

co?.& |n%-E|\{7d}Q<t V\P(ﬁf, 1%% ﬁl(ﬁ]}lﬁtcéé !ﬂ%:rg Ss_etre;? Ce. gj} SERVEIYo has
signalling procedure is illustrated wth steps
be&n7ptpi@ded fuiighr IV, (@oelqr alatded wibthca hfor matéoned to

a the avail abl e channels, UE, 10 choose to .
as S | SEr Bt BRsCaPordn atnn mirnt edoe Bl ki dist,
whi &hi lihdstaated it hergadidPs CElafessaged hatod S d&eNtrom the
fromUE 100 to the | PTV network 102 via | MS core

refee@biKe100PT\h gegvdpel: RIOViaeh sUbséquEntnefepri: 1d2. A
: ne k . espo ovLdj = 100_wi -

ty#?§¥} tggﬁgal%§%¥%§§rr§g§€§¥§g9a F?Hg%%y$9§chgﬁﬁépdére S

illustrawhidchwitaneigepd hkr 7+ PTI0 chanfelgurel at edonce provided

infarmation conprises bandw dth requirenent
WiERT GO 40 OEP At bd TAPt YT R tfanfar hehat &Fe 100 may

chay¥ak! abl ecficem PN Petmy ks B2 ceThi s, | A Or PRELOALT 8xample
provided to UE 100 as a Tl SPAN servi ce package,
thigpiical { ylveterted wotds & BFSEdEESt neferymgtbhta 1s sent

frg%oegc§6b g%sggge&¥TQe%8£%brk 102 via IMS core network 101

in a step 1:11.

In a subsequent step 1:12, IPTV network 102
responds by providing UE 100 with a list, typically referred
to as a linear TV channel 1list, 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 Dbroadcast 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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A broadcast offering typically conprise a nunber of

el ements, or attributes, each of which is carrying
waledobasssme ki nds of information about the avai PebbE2009/050129

| PTV channel s. For each channel the broadcast offering

may conprise information such as e.g. a DVB Triplet,

whi ch enabl es | PTV channel identification at the UE a

textual identity, which represents a resgect ive | PTV
idgRAAREr HakER éegé?§?€Esl605??8ﬁCtﬁﬁ?cﬁ r¥ ghannel name; a

eh:{)%éu‘i*o'c%%l%% wWherie 0 £1 04 therespechl V& W' to find

and maximum bit rate, which is an indication of the
thﬁamaﬂmdmuver atleanreat , i sndemmedmf dlma respectihvigh is an

. gerv next st e‘g % o matlon rowoggl
Rl A aeli tlﬂe 6) oadtast otteri % as or n'd mel or @
rebbel00veAsethiisest age an end-user of UE 100 may choose

to select a preferred | PTV. channel fromthe channels

avai | abl8 Pn e FtERIckst3 of e | T Otypiean| yrayided from
thé%%gabggtaoﬁ@m contEol o Witﬁ %Eﬁ%%%fo%s@ﬁ 100.

I nterface that |sa300|ate In a step
Atlitbds artogrd-arsexndrakesr SOthUR délectavomhark it select a

et channe election UE 100.initia
orp e Tl S haT el Beberii ThotnoLt "ryduglid, in the
br8RBRFAREI ato@ff@rl%\@ dt htﬁ@fcéhﬁy SGb?Ct %@tql"l@ntrl@g o themote

flgureth|S|S|IIustrated with an invitation, .
conyppPéal 19 refer pegtherasisers| iayfees fhat jss associated

wilBr W dgg ot 0 5&’55590%%?‘9 yoik 101, as i ﬂgg‘ia%ﬁgkéé‘ such a

anot her step he requi red bandwidih is
seavatlabl e,aror if treespoege red bandvamtdl f erlanyiobhelE 100

reason cannot be aJlocated to UE 100 this is notified
in{glgEeto? 3@?9%% e&e\ﬁeFﬁaélQPeppﬁoci%gur?n Pycprger to

reskhyat iy %J}%a%%d SRTy IBYh Chepsento Jmke- @notfeinnel. 1In
re-try for the same channel, or try to sel ect another
thehangeke 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 reguired 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 1s approved
with by the IMS network, the bandwidth is reserved to UE
100, as indicated with another step 1:16b. The bandwidth
reservation procedure is 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 is also
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I f, however, the bandw dth request is approved wth by

the I MS network, the bandwi dth is reserved to UE 100,
w@soovneizecat ed wi t h anot her step 1:16b. The baneeu/sE3009/050129

reservation procedure is then conpleted by informng

| PTV network 102 of the allocated bandw dth and by

| PTV network 102 confirm ng that information, as

indicated with step 1:17 and_subsequent step 1:18, ang

SxGCRBAF rrEEreR i al SdexBEutédUFsRaras UE Hocter 1:1

subkbHYSLhat gdep thogtep 1:19 and subsequent step 1:20.
Wth the required bandwi dth reserved to UE 100, the
request ddthPT\hsereique rean Inowlbedini tiestcaed ntohddE 100,

resent exa his is. done by UE 100 transmtti,ng an
B S DI PRI SRt 165 4071 Ah chbba BFPH 3 1T the
pr8keptlezdmphs ithlidstirsatechd byt hee figur erah IV pehOEK IGMP
102 responds to such a service request by delivering
JotRe EHOEEHW PTVWERANREE - t BSUENE002VFE iRl P 848P 1-21. As
i13hE¢E g‘ceé?ih”‘éhgaﬁgu thrar(i pat,SteP14222-5po880€L8! such
problem w th bandw dth reservations Is how to gain
a apprvopel ategriadtorimat dehivar how mbheh dbarschm dEHT habannel to
wi_l | actually be necessary to negotiate for a selected,
UEprid8chst Seddion: Cag- n§ﬁ¥ﬁ8ﬁed oVRS T ERESDr 8 (l]?asﬁ‘ Final
stepamngp i nformati on necessary for setting up an IPTV
session available froman |IPTV operator, which is .
typicalﬁyQRQQR%#eﬁrpthmBﬂﬁédtagﬁnéﬁﬂéﬁhngﬁﬁmwwatlons is
ompri se. an_indi -i f qﬁﬁi- Lt -
ho%e?%@d??ﬁ% FE@%O%%%%gglg¥H%hc i orﬁ%tﬁgﬁtﬁgégg bBfiwi atn
thpur pase efctensdri ng triate ddrer vadenuat o boaidw tbéh wi Eklected
be avail able fromthe I core network 101 onc

M5 e
brpadgarcesCRave beer BPN6EANEE &RAVEN FPTVPERARREFthgiannel

in@@%ﬂa%?tbﬁct 8dceAsRrQbl et hasifg & bagdw dbfly  session
re-negoti ati on
availab%e from an IPTV operator, which is typically

and

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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procedure on the maxinumbit rate attribute, according
to the procedure descri bed above is, however, that the
WO eqpailes3® si gnal |l ing will cause processi ng del BgBFSEHDIDEF0129
may di mi ni sh the user experience for a user that is
switching between different channels. Before an
end-user can view a sel ected channel a session
nodi fi cation, which nay congrise a bandw dt h
UspE- Hégot PAPPOAS AEs2t 8ot akePplaEe, tARdchagngl can actually
peCOnsggyence fromsuch a bandwi dth re-negotiation, the
enduser will experience a delay before the channel can
act ual | fhbe wiewekm Thedprelslsem addpessed igbovearsicularly

articularly annoying when an end-user i wappi ng.
2nBEY de8n W17 ertint CORaRRars for WHIEH O f RETent i mifrent
chbhhel 8t esohavei brend iapRoiditednabehone weci dbfgst have been
wat ch one of the available channels on a nore

aPpeifafient dRfise Repedied del ayatrly B vefy Wifhogiaglable
d- i h td f
chhAnthe epd-user, o V‘@éh‘ﬁaﬁ‘&nfﬁ Basaue S%asceerqoﬁé?l{bys may be

operators point of view, there may eto
vebg ganngdnby tionithicatdny usandwivdtnl g eatnegot | sdmensime, from
i medi ately in response to channel switch, injtiated
DR OGRISUSEN T 1 adt £ on "B SoBAY1 Y KAoW? sbi ut] ons® Pe
gaf Edpesf of M Aga bangWindhbiwi ertneged +ad d onsa & &0s f alhebi®ately
give the | PTV operator any control at soever over the

inysagecoPet he avalpabPé band@hdt hniSUVMMARYOYhanobpdctser.
of the EkeseQ&d%gYSHE' ngfeasé&%%}iov'&%m% Meliod fidhs  for
andw d f

reduci ng t he nunper of n renegotiations for a
peusermeqyi prentyitchat is-rengaged ionanal PFVsedsitan.give the
re specifically, this docunment refers to_a nmechani sm

o)
IR K aPParder Tc Mai rPer r CunkPaht 88 Ve | 8WETa tdisci ki HiF of - the
aviherher BEnRRtgte . perform a bandw dth reservation in

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 wuser eguipment
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 1s 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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association with a channel switch for a user equi pnment
engaged in an | PTV session to be postponed. By
w@ombpes3rng such a decision for a channel sw te¢tT/6EDNY/E0129
channel havi ng hi gher bandw dth requirenents that the
channel to which a switch is required, the nunber of
bandwi dth re-negotiations that are actually being
executed may be reduced, w thout having to effect ,
nei t her AEReTHSBF é%bé%i%h%%? BFPERE nét iFiod of managing

baRELE QEABNGR NRQRLd Vel N Rccor di ng ke g Sflikbst asPest, cAannel

nmet hod of managi ng bandw dth re-negotiations in
swassbehdt iadn & tisechaamelprswit chhag dts acwuseyge@quinprent IPTV

that i d._i | ' ovi ded. f
S B On B RRr B o ThP By PR K BERtPTIong) POSHAMFAL
re- negohi aldoRrliprieeess assabiadied Wéhnhagseguested process

channel switch is applied when it _has been determ ned
asphRatahefeqdést e EPanmercr eqirPreSL| ¥4 tYslndvii dRPPtham when

it ﬁ%cfofﬁégﬂt |y seleciad ehapnel . o gﬁgs@eao'&iédr%ha' requires
bandwi dt h re-negoti ation process conprises an
leexebutidon dafh e lrumbelne oprstepslst artliengew tdhannel. Such a

i.tching to the ested channel, followed b .
coRftEPhg a Ta A e T REFTRa8 (RY pRFPOeSS ofbmprises an
exdeliaybAgoa decivsiRn Qff whaetdhers@bandm @ity 2 switching to

re-negotiation is to be executed or not. If a timeout
thps nepmyificsedchabafdwi dich reategbyi dtfiaor-ing i Ai thiidteg The

. ’ ol | ; . : |
L e e B PO PR o AR A SRR, A atheter
bandetodnhsec préqrt tax ot | Aeouto obet hexétueed o not. If a

bandwi dth re-neqgotiation w || bgwexecut ed for the

FiIRgPHer channEFCSAPtERT aft, PRUSY'the perdii@tirriqs 1S

interptoat edg Relore anothgl: @valwaldon-Pregess kénventional
initiated for the purpose of determning if a
preefadirifonakebandw dth re-negotiation process is to be

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 1s terminated, before another evaluation
process 1is initiated for the purpose of determining if a
conditional bandwidth re-negotiation process 1s to be
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 requested channel with a value, indicating

the maximum bit rate presently available to the wuser
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applied also in response to the | atest channel swtch
request . According to the suggested nethod, the
wh2mvdaassrh requi renents on which the conditi onedT/SE2009/050129
bandw dth re negoti ation procedure rely are eval uated
by conparing a value of a bit rate attribute which is
associated with the requested channel and mhich
corresponds to the bandwi dth required for th
eqPéa@@§gedﬂﬁhaﬁﬁéFeﬁP@%dEUQaﬁﬁé %dP@§§Wﬁ§tphéﬂﬁ§G%ﬁﬁﬁ to
thBi brEabgtPERSEALLY available to the userequi prent and
corresponding to the bandwi dth allocated to the
IHpEESEﬂPlChénﬁﬁmodhmamuwpthalbeﬁb@dﬂﬁenﬁttthéuma Ireat ebeen
attrihute been provided to_the er 'pne t from .
o B4 OPRTY e Wor ke OF | B 6 LR, Chdfng RER et g or
tonk@Cm}%AﬁﬂeDys%@Emf dimg <t hea Pi ber %Ltcfhl@tvterd b@;tzeforwardlng
typically together with other bit rate attributes,
thg Bhridadease éFFé#PHée &HYH%&%@%MtFP%%F%@préﬁhdéﬂtﬁ%F bit

E%an% GQLIAENt ; Ay Jbe jpfes gel ] {‘edo%'f*e%%gon PET rate

asi's, or on a per c anne group basi’s
atprebdeésnpdommdadpED thannekrgequppbasitspagubh pre-defined
oupi ng hav q based on one or nore dlffer

, t
<1 SRRED S IPYeRa PSG5T Le el { Br Beffe Channel group

ba@QBdlEEO%%eJ&EHBMéHfbﬂeanﬁgetb&bh@@lp@maﬂbﬂﬁhsﬂﬁy such a
typically have been provided to the user equipnent

IrPEBANEheNd PTG wislen Shehed t PReronal & niprise gifferent
crYﬁ e that has been specified to be valid for al

annel s provided fromthe | PTV network, or as a
Alehamheltsmealhmddelnﬂedﬁﬂam-mhatcﬂﬂsle@MabrbdeﬁWnedh re-

for a ecific channel. Also the_ti r val ue, have
“eﬁ%haﬁﬁ i @@L e ¥Ry E&HF%%LYnﬁﬁvﬁ ﬁez‘?arﬁc%%?"lded to

thef HgEkNgquieRehdi RGckhoraROThe; AsPRElk.t1BEcEl Al FBfer value
i nvention al so
may be a wvalue that has been specified to be wvalid 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 eguipment in a broadcast offering.
According to another aspect, the c¢laimed 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 1s easy to
implement in a user egquipment.
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 egquipment, as well as its benefits, will be

explained in further detail in the detailed description.
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refers to a user equi pnent configured to execute the
nmet hod descri bed above. The suggested net hod provi des
wa@2omaksam smfor limting the nunber of bandw BETISE2009/050129
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 alimted extend, to effect how
the avail able resources will be allocated, during
upcom ng bandw dth re-negotiations. Further details
srafg heatures el bhergpogRskedcaet hod and associ at ed
user equi pnent, as well as its benefits, will be
expl ai nédei préaetheindennidni mithendet hel ddscribed in more

escription. BRI DESCRI PTI ON .OF, THE DRAW NGS. The
deg?éieh (et iOEE %ﬂ%ﬁnaow pe des ¥ hed FRC %%Egdé?gﬁence
tobyhaeafsofpaexenpl arywengedi meni;siand with reference
to the acconpanying drawi ngs, in which: Fig. 1is a
signalling diagramillustrati ng how an | PTV sessi on
y be. set-up bet n. a user ui prent .and.an |LPTV
= CPim R b a h f ad Dot T £ AR S B P W
cherdidrd | mayr aid ngea-opt hattwaferdebayidwy t bgudlppestomnd an
as to whether a bandw dth re-negotiati on procedure is
i oo Betitle * GiOTORI dctdrith Atf 49 SHe exenpl ary
hodi . Fi 3. i-gn ' i agr
il ét?gg%na E%ﬁyacﬁggﬁ é&%ﬁ%ﬁﬁ%&%ﬁi%ﬁdﬁ%ﬁ?%eoﬁegﬁéaylng
descr dbed swiohh aef erenebetbeti gur a2 dwiatdor dengetotaation
series of exenplified scenarigos . Fig. 4a is a_ table,
SXEHPITHYT ngSi nfor Mt | GREGH Ehe @o%si“gtof IFehithe to one
nstdas irhed WAt reference to figure 2 may be
performed, according to one enbodinent. Fig. 4b is
- dhigt-heB tiable, ségyenplihyi nhidgfeor mat ioatoatihe how a user

equipment may apply the method described with reference

to figure 2, according to a series of exemplified
scenarios.

- 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 eqgquipment that is able to execute the method
described with reference to figure 2 may be configured,

according to one exemplified embodiment.

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

avallable IPTV channels in order for an IMS core network to
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basis of which the nethod described with reference to
figure 2 may be based, according to another

weedodissent. Fig. 5 is a sinplified bl ock schem&r/SE2009/050129
illustrating how a user equipnent that is able to
execute the nmethod described with reference to figure
2 may be configured, according to one exenplified
enbodi ment. DETAI LED DESCRI PTI ON As has al ready been

bedj sbligselCabBFELoaMcert aPANANBHAE of SPERUM dPR for a UE

re&@%&ﬁ?”@ﬂt sphoedsstoohecdefined fop gyahl ghl @Pﬁel-r}e{etwork.

channels in order for an I MsS core network tobe ab to
per f or nTaebandwirdily ipes ehedt iion $orilaltJE requi thhyg anrpose

.LPTV.session to be, set.u ith an | PTV network. Th
to?ﬁﬁoﬁﬁaﬂiﬁ% ?%S?g?gaa%gﬁlaﬁ%§f%ﬁe?thoﬁﬁgggséotéﬁa:E from
thes IPhe neitadatia ihat BasabeeRtpo@viededqt el Ubhd# ofives an

~the IPTV network in a broadcast offering and that
ingigasian PhAdreati BAtoFahwRatBit hpat €0t Rt aHasleplpefor the

re§§QE£§QEe QésEQQ re§p§9ti@ﬁéSQ§§£OQRnkeethgﬁe %%% to be
rate that has to be guaranteed for a respective IPTV
guehannetd bébar e a heasgspacihieve SESSI onhaame be seélpre the

What shoul d al so be aggarent fromabove is that from
regReEhdYserSpeP8peeti ve, SFe¥Regot i ati ng the bandwi dt h

on a pefjnehaniiely Raskssbs womebphrenthatrd® theve is that
| ar gest extent shoul d be avoi ded, since a channel can

frem prbeevd el aPEEPPERELIBandWicItIPIdduitriey fiore abandwidth
onaﬁleﬁé?dcﬁﬂﬁﬂﬂﬁ! Bééige%ﬂ%gééﬂéﬁﬁiﬁgraﬁyﬁ?SPSCﬁhﬁ§ Yergest
at o] or I g

I's required I's therefore a net mtin
exthetnahbeit dobeexectutied, r einegoti ahkonsl ©ne appyobehviewed

is to try to avojd what caqul d be consi dered. as
afEﬁﬁeEE%séPi}gHéHBW GEHYFESHe§BFi at PEASCEBInERaRBENt BES Leen

grghgﬁgfggg,aarggﬁg@kggg f;e- negoti ati on nmet hod which

appty What 1s 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 regquired that the IPTV operator that is
providing IPTV services to end-users in the form of IPTV
channels wvia 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
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condi tional re-negotiations, and, thus, which
decreases the nunber of delays introduced by conplete

WO 20008379 at i on procedures, i s suggested. |t iBCEBE®09/050129
required that the IPTV operator that is providing | PTV
services to end-users in the formof |IPTV channels via
an | PTV network, at |east to sone extent, can gain

nore inpact on how the avail abl e resources, or nore
endpeepfi c]aff I %,apfﬁé‘g_avkéﬂ‘é%?% @éﬁé\ﬁirﬁpﬁ, {BTYisedarge ke the
debPIYoger visce (i st Qyfd.on., AGGr diNg-4 0 A-syggesigdion is

condi ti onal bandw dth re negotiation nethod bandw dth
acisanégothatedsdoy aEqgr emecoftechmnapel 3t ratdiey tleamsfions be

a_singl.e channel , such that en .anend- user. | apping.
oo BB RBEH aP; SRS T B Gl S A deht ST bh aBo, BoRdipLe
towhetbemnidecbandw dthskRenegethatkenphsdactual k¥ -negotiation
. hecessary to execute may at sone occasi ons be
15pB8tpHREE S SBY YpoStiSonitig trhe fecieq ks, O t At #y S pgaused by

ex88§§58'Sath?SEﬁr?Eﬂﬁe%B@Ea@ﬁoﬁ°B§ogQ§EEQ§eﬁagaﬂgmkgaﬁced.
re-negotiation is not necessary, and, thus, the anount
of del ays ocaudsed thy gexeclied dancw dtdl revaegoheabeodwidth

procedures may be reduced. Inp order to in better .
TeEBROPOL “6V8P 1 ECBARMNCALIP r b2 ReGUPPALIors TedtiT g Timer
ist @nthgasvgaestednaethed, Tact LMREri Sal 0kl pducedratethBly be

UEs. The tiner value will preferably be provided to

preféder fpornehBE| PTymopeeat BEY FBFrehar -r Easofhatnegason a
| ement trj . epr ' o) t] -
ne%al ues,en%]i ?% f%%ér%%ellrt;el’na?tégr%\%mgﬁﬁ@g rorer}eg??gd n#é(}eer bimer
vagugs, asshliche ToRendgotd atd e TAR) 1, bies raflaraduced ¢nhg. as

.this context TTRis_an attribute that is provided to a

TigeloRGpreart§tvPa 4Throadcast6FPERFRG; prior to a

channel 1w tghs TEBneancberwseditor del aykRgpdre that is
deci sion as to whether a bandw dth re-negotiation

prprodedurte ies Ufo Beypically via a broadcast offering, prior

to a channel switch. TTR can be used for 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-negotiation 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 reserved for the UE.

In such a situation, a bandwidth 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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executed or not at a UE, instead of executing a

bandwi dth re-negotiati on procedure unconditionally, in
WO e®possse t o a channel switch initiated by an POTSEXeY050129

of the UE. A bandwi dth re-negotiation procedure that

Is required due to the fact that an end-user has

swi tched channel to a channel that require | ess

bandwi dt h than the channel that is presently viewed is
reREPPLABIEFILPRcAS SPnCE S wht HEUTNYFRE et | BRogpdure

wi@lreh@%ggﬁh§ti%%itné@éé&ﬁ%mpo%ﬁﬂgﬁﬁfﬁbpr&Nidﬁhé@ﬁer any
requi red new channel to the enduser, by using the
subaadwedth alddéddyreéserame$iordt hbatell mwsdcth avill occur

ituation, a bapdw dth re-negotiation decision may
be?ﬂ@?e?épéFymP?hgg? g%ﬁ?ﬁigﬁ?ﬁﬁ'the user experience, be
del ayedvemet hepbast scof1@, spewd f kaghkpeEdVahdtehod will be
specified e.g. by TTR, thereby, allowing a .
Coﬁééﬁbéﬁ@dr%ﬂ%%né%@éraﬁor@a§thcPC\}9hettHeraféOther channel 1is

chb8zRegRl4 Ald OQ'HéﬁC%‘i%{e%u“M,' lcact yalbly bes NECESSaYset and
dependi ng on wWhet her any subsequent, additiona
staegeestedchagaeh swirt ctheM mbsocowrcdref oseiexipj r yinofcase a

the timer value. Mre specifically, the suggested
CohBERBRPMLTY 56 SCOMCgUTI St hoL Rk PP oG FErST b channel
sedBetheh, charnel i s agheseathdef or est i MBI skinm@Mnnd Nerequire

timer wll be reset and started once again for the
leppsbapgeedthsheghthpnmeaseractspPresgoRHPAGSERABPES -

appear s 1l o, ar,d he ) af eatghannel. Selegtiq, 1o epekhirea

al so the [atest osén channél require [ess bandw
byt hae the-amsty prevéousdlycbhosen chamnelhe |freoenthe viewed
ot her hand, nore pbandwidth is required by the recently

ChgBPgdt ed chamhelttAen’ t RETEresent |5 VitiRd thinheProgedure

iscopvenkienaknhandwuidtbar ennegatigti on procedure is
initiated and executed instantly. Consequently, by
i ntrodu€pngesuehtayeondit i omafoducing such a conditional

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

As already mentioned, the timer wvalue to be
applied may be selected to an appropriate wvalue by the IPTV
operator, and may be chosen from a range starting at a
relatively low wvalue, 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 value that is wvalid for all channels provided by
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bandw dth re-negoti ati on procedure, a re-negotiation
procedure involving a swtch to a channel requiring

wo owen4ddsandwi dth will only be executed if no sSPOBRERNEY50129
channel switch is recognised prior to tinmer tineout
for a viewed channel . As already nentioned, the tinmer
value to be applied nay be selected to an appropriate

val ue by the | PTV ogerator and may be chosen from a
theanbfel st &PSTRG Cdt athel at Vel y oW iPaitfe, StRh ddisdésgd be

de§1§@80%%3éﬂ%éékékvak8§ A1 ERe Jian98 Ofc T NWESya BYEH nave

as e.g. a tinmer value having a duration of 5 m nutes.
betiow e diinmed valaue | ¢ithesent mayhdependd,on awne @roups of

nor e dlff ent crlterla C havi
ChAlRBEF - of va? %bleI%%anﬁﬁﬁ:J§h§7or%%€§515blg dfrerent
chbandwsdt h. mA$ BB ahbeenatiepentiongdebhntRgtartbMetch as e.g.
attribute as one singe value that is valid for al
hoghaAREL & proVRaARECEYY ReClPTVCbpefat BYPSt RE £haBRel, or the

t be -def for
esmkﬁékggigfg§ybbﬂé§§89r §rd§ k%§€e8§1@evéﬁ595e1

erent tinmer values been appoi nted for
di ff er et tchenetsluer mgyoups: ofxahalmehsvel fa thewer value

ttribute dlffer for diff ch nnel
bt EhGaer Aedtnth nGoBHLEr | (AT Shivh B a0g3 Hpgher” tiner
vaP@pUl 8§ anRspecktbye Pﬁﬁﬂn@opuialty@ﬁaﬁﬁegbanm%1 oHder to
the estinmated user behaviour of a respective channel.

opAlniAer thal te-ragotbptéranprechavecsHcnoher tharue
specifigd for,pp 8d889ggar chaanel s, %@Lﬁgda h'@ﬁﬁér based

timer vafue is c osen | ess popu ar annel s,
cooddeﬁohalommnﬁwmﬂwher@eﬁ@@@ﬂiaai®mnn@b@@@i&nevaﬂue number

further i ntroduci ng,the proposed tiper-based
Jéﬁﬁy Bﬁnaﬁﬁthagéoﬂégd¥%atP8n TS s nf Ehe Y on

thBHgb%%ngl%%@ﬁMHHH1{@ negakiat-honedmande £ed¥sgduser has
an on on
maintaineé a respective selected channel tuned for a

specific duration of time, i.e. for the duration of the
relevant timer wvalue, 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 is Dbased on the general
principals discussed above may be applied also by way of
other alternative ways of implementation.

As a prereguisite it 1is 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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t hose occasions when it is determned that an end-user

has mai ntai ned a respective sel ected channel tuned for
w@2®paes3fa ¢ duration of time, i.e. for the duredT/eE2004/050129

the relevant tiner value, a bandw dth re-negotiation

will actually commence. One way of inplenenting such a

mechanismin a UE, according to one exenplary

enbodi nent, will now be described in nore detail wth
boxefdt efcel Y o AP FIORLhaPt oFCR | §3¥e DUnCEEOoRdlipypeor a

mogﬂ?@fééﬁgghohgabrt%%yd%§§&hb3QgﬂiQMEQR&%Il@P&§$¥ce that is

escri bes one possibl'e way of "determ ning when, 1t at

coalfiguredcommencedrsndwiad h déspégwot | amicon qr ocedue e, IPTV
and th mechani sm whi i s.based_on_the general ... .
< FP el pAP” 01 SCAGUBRabove> iy e Abpl Ut al S0 by g ona’

fuattebher sak hek patedewnaysaofiirppl sgept abdon. As a
prerequisite it is assuned that an end-user is tuned
to an | PTVachahhel SERR 2Rdt & cohdPEit6REN "Bandwi dt hchannel

te-pegati atd i I h ge _arded e, UE
Swmgfch %%p?%%%fy %ﬁggigg%.g§ gnng§£g£§bnp3%%%$ 2 P%RPeSted
chansef tepboxhorhasTVbeenprkscngnseedt opyboxhe UE, it is

functionality, or nobi | e t.el ephone or any other type
de bR bR P e e ¢ PAT - PergeniAI gur Buot bF g bt hasElEcted
chehsphaycgnglor fmse M sy Ges{diRB channehs. currently
Starting of such a conditional function is indicated

vigie aheinpst, stieg 200 Grrdvwiekih st epead ¢tlegated to the
det in if a.channe i-t ch _ha ee e b
UEé §£@1 qgnki i Q éwﬁ%&%dqx% %hg He% gﬂ%ﬁ%%gbeéﬁn be

n end-user. 'Oncé a reque channeél swt
exeenogdi setthyut herdditing s adst ebaincied dwhet herFnthetiation.

bandw dif.h requjred by the sel ected channel equal s the, .
TOp AndWIAR 1oBGUT T o VBY "ERE o Ut oft FFeP: eiAr chARNerf it iS

folin® thet bangw dﬁél%@ilf@@d}ba@{dﬁ%}?d de@atibe UBnc@Rdged, a
thus, if a switch to the new channel can be

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 is repeated, starting with

awaiting yet another channel switch to commence, at step

201.

However, if the bandwidth requirement is different
for the different channels, another evaluation step
commences, as indicated with a next step 204. In this second
evaluation step it 1s 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 regquested channel change is
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executed wi thout requiring any bandw dt h

re-negotiation. This condition is evaluated in a step
wQ@omvessdy if it is found that the required bamcmsEond/ 050129

remai ns unchanged, a channel switch will be executed

in a next step, as indicated with a subsequent step

203. After the channel swtch has been executed, the

descri bed | ogp is repeat.ed, starthg with awaiting %
Peéﬁ@?ﬁ@?'cﬁénﬁ@@l§®t€@h“Fé*béﬁﬁ%hé%j atastep weich the loop

1s"'9$’§¥§§:teaf ohbhe bandw dEEaE%QHerEEEEe?%@ﬂf erent for

the different channel s, another evaluation step
connencé§, é&weuhmated\marugﬁh@&@ stegpra0acd nthdti sthere

second eval uatlon i.s d d mhethe he
arRe R o Peg Bt U, S50 SHTERE0 e Dohabarmii1 ve
retihatetiheppanee dtshelre&ﬂwd ecynridig Clmreentsug@@@m@b. hEthod

this is not the case, i.e. additional bandwidth is
ln?éééﬁré@“Fh“B?éepyt@Xﬁéuébpé FBepF@QP@étﬁﬁecgépééﬁeéWltCh

asSehyice/ichanpel, tg % e%@se mdaﬁnu%%%?@ itd:ana yith the

re-negotiati on proce e execut typically
chaooeﬁdi&@it©hpommenstamahngroaedum&s; aﬁlphdlcateﬁﬁz to a

wth a next ste 05, before the requested chan
uBRbnGE Ehert opRaae ELao o m "R Oh - o SReSpBIogs (gr the
sem@bﬁbdthﬁmﬁﬁﬁﬂ_l&mfe§bafbeqﬂﬂﬂﬁﬁ @gacRanstakt iy Which the
step 201. If, however, it is instead determ ned that

regRefeldre O@@@@@m |1§felrm“r@tes bandwilddh caltedeatidd: thafupfgguent
st&%'bO?e required by the sel ected channel, the
ggested nmet hod i nstead conti nues by executing the
requestédechammek switch,bas ﬁwmﬂinﬁexhthﬂbn@-sbsp no new
and in association mhih t he channel sw tch,

ChgRaRE L G nef VI 3 b ePYr 0 dORSErGhr ot Thaicated

wibhedehd nedhdd meiomtalidensSpatepl edogoradde el eeted branch
channel, or for a group of channels to which the

2Bébbect:pv*él@haﬁgeatbél ergscaasnindtent 840w £ andicated in
thé”Qé%%%?Bed loop, if a new channel switch occurs prior to

timer timeout, i.e. in accordance with the “Yes” branch of
step 210 (210a), the delayed bandwidth re-negotiation
decision relying on the presently running timer is now taken
by considering 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 regquested 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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step 207. The tinmer will be running as |l ong as no new
channel switch is initiated by an end-user, as
wo pavasstsedd with the [ oop conprising step 208 apdi/skm09/050129
"no" branch (208b), continuing at a subsequent step
210. As indicated in the described loop, if a new
channel switch occurs prior to tinmer tinmeout, i.e. in
accordance with the "Yes" branch of step 210 (210a) ,
copKengeéraged bRABRM AERRr e- REGBEPAFLBALABCI SPEACEEIYFAY @S

inQRchPegPLesaNLLY Lt LUPNLREpt bBBN IS now taken by
considering a bandw dth re-negotiation to no | onger be

requi redctordtihe previ ousneharmeélodswiargh, amde t hbspdwidth

the next activity follow ng.such a decisign_w
rellFETBr bt EbUFESa DRECRERUENy FIRer Bas0ei tER 202 and
20M WAyt e prevdousd chanpel, oW thpaas dndicat edl s &ht avalue

step 211, before the conditions for the |atest o
ofr é§Gedteed HanNMElT SMBcRTAFéPEsRsi dérdd, hat dpepngsaecified

fo§teg: 2'SE&@%E§Bead@h£ﬁﬁ§I tEﬁEPUttggchﬁugﬁﬁl e @HXnnel,

new channel switch has been activated by an end-user,
reapechdiveayedandt hhthehdyebéebranchi(i208ay ohestBp 208, via
g baadmﬁgth re-negotiation is set to commence for the
& PEREREFY r BGESTBH channel switch, typically according

t oconvepkkppak rhandwsdbhakeoBegatkati BAnBr o6edur 8s, UBS may
i ndicated wth another step 209. According to one

exgfBbdi mentonthé ibandwi lHe Ay &gl r eiferitey advia tiatti oprocedure,
suBEO%%d%g%%wn%§e8&%89iﬁédSBBBVEO%i% d 204 By be. figure 2
y way O the

execut e conparing the rel evant value of
wilXimonn bid Watse rafolerd but eh thafe hascdeerv spéei f sédnalling
for the sg[ected channel and the current channel,
Y,

di?ggﬁgcf? FGUrEnd -t hat has been provided to the UE
e.g. Viaca broadeast,Of figldd¥htood that figure 3 is a

simplified, schematic signalling scheme, where focus lie on
showing the differences between different channel switching
situations, 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 conditional 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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Exenplified scenarios describing how a UE may execute

a conditional bandw dth re-negotiation procedure, such
w@soovhes3one descri bed above with reference to PCSER0K050129

will now be described with reference to the signalling

diagramof figure 3 . It is to be understood that

figure 3 is a sinplified, schematic signalling schene,

where focus |ie on show ng the di fferences between ,
di f f er efif c%arﬁfeﬁr%%ﬂﬁﬁm $iltS@at £6Ks, tivher pure it is

asSORdit Lanal 2bgpdypdt bk e- mgggaaeEbentergﬁggyrs conditional
accordi ng to princi pl es descri bed above been

baagplded. rEﬁﬂE@@tﬁ@gum@ widdetert decasnorstelerte tde IPTV

neSHIRESLAR F9R USROS TSI SO s core

NesyBsbal 1085 kedd" $s. Egagédnmhlahtypmeaggegloﬁubsegueah IPTV
to an initiation of a conditional re- negotiation
ChBPB@édaﬁepr@ﬁﬁyt@ﬁep§?é6§tﬁﬁl@H ape pﬁp PPant for a

fully undergtanding OEtE e genergl, pchachpbes far Lhe;yery

suggested condi ti onal bandw dth re-negotiation
swptobedgr ehbhat 1w [tydieadxec itedhdni vasiponse temote control
different alternative scenarios will be shown in the

10f Gur & ORI e A Conpl @& br ocBdlir e &5pl itabfePFovelfe, @

cohbetrdessni bedaseanar resnapythetidanpirbeduby fiel hawngted.
the flow chart of figure 2 and the acconpanying text

Inaﬁ@VéﬁsPﬁrb#@Wéaﬁl§Wﬁ€f aF sé sf ors3wied f itgake e i sequested
chgﬁﬁ %Ee% gﬁn300béﬁé&la§hagﬁBEe%h%% an lglfocated for

con t|o ban dt h Fe- negot i at on procedure
theonpeesedtﬂg apel PIVedet woeknd02 veadan tNBsnetmnskead of
resen re Network 101, (gnd Is engaged in

deéﬁ RV §§S§P&ﬁwﬁ ¢§)€ﬁ1q%ﬁQF%%EMMbI $Sl present | yandwidth

rePhegent 8dion, the iUk 300,iddn B, fLbabrsteR 3nk &kecution of
end-user is actlvely switching channel, typically by

stapsi vatlbng : 3 0r giestce ibst raglove with referénce to figure 1,

will commence. In figure 3, these steps are represented by
the corresponding steps 3:2-3:7.

Once the bandwidth re-negotiation procedure has
been successfully completed, the selected program can be
shown to the user wvia the respective IPTV channel, i.e. the
steps corresponding to steps 1:21 and 1:22 of figure 1 will
be executed. In 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, it 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

18



10

15

20

25

30

in a conventional manner, and, as a consequence, a
condi ti onal bandw dth re-negotiation procedure is
wo piobilessed. In this particular case it i s assuredSEI84/050129
t he 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 re- negotlat|on ,
sWhFEh #?pl@é?FytéénpﬁpgestFﬁe ERELEEFBA of gVepéeerce 1S

prév}?eé 4Q dgscepbed ;abovie Wy IL] efepge t O W Eed 3:10.

comrence. In figure 3, these steps are
Onpepﬁé&enﬂaunbylthescémﬁﬁspﬂﬂu$m@e®1ebswevers 2 Qmeer, and
h bandTndth re-nego L?tlo ro dure has 2§en L 4th  re-
gu%%éss?uf?y TonpiEted; " he Sel &¢t éﬂ”ﬁ}ogﬁa eAR"BE ©
ne§5@ﬂ@t&@nt@%cd%abnvl&Aih@téﬁﬁﬁﬁptbgelhBI%aQ@@nﬁﬁjﬂl a next
I.e._ the steps corresponding to steps 1:21 and 1:22 of
stepgdiéli will be executed. In the present exanpl e,

Lhese Shebs;atesrennasented Sislep & 6 1 Ligle Bnac the

Once the user chooses to sel ect anot er chann
endendetlomake®anﬂmuﬂkh:rehaegeﬂlaSWDncbrocﬂdMME vuﬂdrtbe yet
tiated,  .as indicated with anot her st In this

a“é&b8r RSOt 18 TRt REY ASSimEd TR QQufﬁﬁ%% s @S

inbapdwedt i exceedspthgubandwdphar egyi Eedrbepohheng to step
sel ect ed channel, an t hus, a channel switch nmay be
21@xeéufedurai hout haV|ng to deci de whether or not to

executeF@nykgggggnﬂ%?dretgggotkg%logegrogggHEgl sglection

i nst ant a chan swtch I's exéecut
ocandstbelbequeshedlmEEMtsefvthe tsmprovhdedwte UEi308red by
as illustrate th a next ste 3:10. Once the channe

thRagPBEe SRl & & lhotvert %Wﬁﬁt@%n&tth%F%®y g0 ands
£h@spr Qeedur e;d ok Alehayi Raaa handwi fihnensgotiatt 08cion for

decision, is started, as indicated with a next step
thg: p@annel 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 1immediate, unconditional Dbandwidth re-
negotiation is instead to be started.

Also this time it 1s 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 1is 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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After sonme tine has elapsed it is assuned that the
end- user makes anot her channel sw tch, which starts

wQ@ edovassrher conditional bandw dth re-negoti at PONSE2009/050129
procedure, as indicated wwth a subsequent step 3:12,
corresponding to step 210 of figure 2 . It is assuned
that the new channel selection occurs prior to a

timeout of the tinmer that was triggered by the
Lopregrsas toh&Rdii iad tth Taidh ated at %@%ppg@@ra%ﬁd In such

a thus,,dids deterphped;bLbat ar$E%%B%£E£E{§hneQR£ﬂ§i'OBause

for the channel selected in step 379 w
unnecessary ﬁ@lexecuﬁ§pa&n%@queﬁkhycwmﬁﬂiﬁmmnmgthaheﬁlttle
as |n cat.ed 3, .before .
5} §20fR8 BontHeaBPaFAr REaCAHBL haF R0anF ajed baRdRFoEhrsving
torgaag@véabE@mcuént@ybas@xe@Utag a0lovhethepaaBwidth.

i mredi at e, unconditional bandwi dth re negotiation is
i nst eadThéShet 5ar t R0 t Hits £Pnea§sUned asdiffed 10 new

chéhﬁélthg Eé?é%%&dbﬁgg$&gt9 ﬁéBS%déftPg b@EH&%dEEltlated at
requi red by the requested channel , the
stepquested Ghasnels camdieapreovidedht aitchet user, t@sneout, of

i cat ed mn h st 3: 14, and correspondi tg ste
angBReEr Tremy 2738l o aebRer STt e Mo igteRe .
badelayed QQ@@@éHﬂhéﬁidﬁ@@kb@éd@BeDH@QEQUBSWI&x§t§ﬁﬁﬁgated

as indicated wth a step 3:15 corresgondlng to step

s1pQ¥ o¥tfﬂgUréOE) nTRe |ldtheslty séladr i Bhemyt $5apr ésd 1t hgemain
coﬁﬁSQE th&)atH fé%é#Mtgﬁ ﬁQePet%@E$ dﬁﬁﬁfre@kat UE 300

channél's 1n or to orient hi nsel avail‘able
wiptogsanmsblut twi t houtideei dtogtoechvose te C&I@tllemtedl OIPTV
wat ch any .of the uch. a situation

ChBAHGN ARG, fogbPIaR TR o RS e boary + Such an

indehaysonespeag al yniwhen; consigdenicrg thatn! it tk@eps 3:17 in
gai ned by the operator fromthe point of view of
flgpreVﬁhg corresponds to step 1:15 of figure 1, and the

“yes” branch of step 208 in figure 2. Subsequent to this
step a bandwidth re-negotiation procedure, corresponding to
steps 1l: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, 1is Dbased on a specified
bandwidth regquirement. 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
broadcast 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 achieve efficiently use of the allocated bandw dt h.
This time, however, it is assuned that no new channel

WO 30094834 ed before tinmeout of the timer initiBCESERADI/N50129
step 3:15. This is indicated with the tinmer tinmeout,
of another step 3:16. As a consequence fromthe
ti meout, a bandwi dth re-negotiation procedure wll now

be initiated, since it is now nore ILkelﬁ that the
Pihsér W remfeih eBnAect® tol the* pf eseft UBRarftfd,, cach of

wh?gg’lﬂﬁﬂ§’bégﬁt é&ééﬁ%&é@ﬁ kopeeﬁbkgshecgggé nHﬁmﬁochannel,

[

receive the selected | PTV channel, using a | ower
lipaadwiidt i al¢lorated’ t ool tnn SEOR . afaldiet i AtGaonassepromprise

.whi ch i;s indjcat. jth a step 3:17 in figure ) “ .
s T egdinde 10 wres oL 18 of Ml gurarel add T {ss TR
cobtanchodf step 208 in figure 2 . Subsequent to this

step a bandwi dth re-negotiati on procedure, .

cor r espBfidi iyt %k paPave6a cormax Bt §11: 2ReF attribute

isfhg%%%l%gmghkNQQQQPqﬁg éneﬁ %ppwp)%ﬁaéﬁéggfe@ﬁfering, e.g.

menti one bove, a conditional ban
acrexrgegot tat konwpr Opeduf@TVstichuassthedendssuggestiddtinn to
hthisfﬁpcungpt, is based on a specified bandw dth b
Ehi B Qi EERETCRs Wt 8Fs§°4iS e5uy” Weht i bhBaT aboveeSsUidy Pe

prbifgeAatiOntABy he, peovi.detht e andk formem apctPiYie of the
network providing one or nore |PTV services, typically
bropgcaskr addeastdof fering. Figure 4a is an exenplified

table 4 ' , ti ' MRt _on : :
provideggﬁgrgg%g§%g?’t%%Ogﬁggggéﬁggﬁ%ﬁﬁﬁ&%}%ﬁpﬂ?ydéthead
bef an andondtt bonalf bamdwidtih betnegoti abiron ppecedird group

may be configured, typically by an operator. The table
Of AGHETESTT 1 SUER | TRATHTON 61 FxiMURBRELPafiediaximun bit

rakbst gdai AnaicABXgbi h- patee el HANM402 i eachref WBiGhn 404,
have been specified for a respective |IPTV channel,

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.
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listed in a "channel” colum 401. Tabl e 400a al so
conprise tiner values specified for each channel,

wo e@baed3tn a "TTR' col um 403. As indicated abpUESE®A09/050129
maxi mum bit rate attribute is nornmally provided to a
UE in a broadcast offering, e.g. according to known
Open | PTV Forum standards. In addition to this
i nformati on _one or nore relevant tiner values may

provi ded™t of tHBTEE, ‘les gt@%ﬁaJﬁéweﬁﬁﬁﬁﬂ%ﬁ%%%téﬂbftpﬁe two
chaﬁﬁé@ga§VToﬁfQEH”QVTébt@EQ@thggéybe@H°598Ep¥érE@gEFher, by

h may instead be an indication of a nmaxi num
givang todsaggpee fai ewrgrogup ofechehmetsimbreriei tefereedalue,

to _as a reseryed rat and_i ndi cat ed
wnt e D T it T8 ot VEd) D eag s iy Bt Faalady and
apdsedttar ahbendeschibrdrpuepeseed TabkemdBObitsrafe value.
exenplified illustration of a possible configuration,
where alpl (tdl i $%2 B EHahneF 8PS e HEH CHf Wi hl havs hepapd as

sté§§°§bgt%%d“?%4’£ r?- 1 £, A0PYI Nted 1o, iy gﬁ?@ﬁbgﬁnreserved

grouped into one o groups. Inaty
maemmomihEntraEEtheﬁuasnawthh hate hEEnleEelﬂméd afcording
|nd|V|guaI tes are to_ be consi dered,

Or BEEFTEA M rbix SEFF‘ FELESat FHDuE, G 19 gr%p%%e b}?‘?sjr%t g§ end-

usé?eH@hd%idaﬁﬁﬁékﬂéﬁhs}StHéOMMQ%QrthEhﬁnLE%aE@@ebBﬁﬂw1dth
with a TTR attri bute. The conditi onal bandw dth

rer@eaegéﬁﬁépno@r@ﬂ@@@d@ﬁem@y|b¢héﬁdw@E9 Giverhenqieg uyelkan 1f
piPl eyl e?e‘ E%%e%%%ekﬁﬁ§i%?e01 %1%5{r53§é9 an DEJB basis,

attribute.” The main purpose MA I ntrod
i.eesenvedrdurgbi tor ahexi sbta emabkeagrotping oﬁpp01nted to
diff ent at egori es of channels on the basis of

INBAHG n?%“?%ataﬁa&‘HE%naépébu??%&F?%ﬁ fhennel
be@Baggelt% lndi guke Aboddi 8si s rRxeppbithed bynthe tWe new

bandwidth re-negotiation will be required.

The respective 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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channel s SVT-1 and SVT-2 that have been grouped

together, by giving this group a conmon reserved
woreooomssrbi t rate val ue, while canal +, TV-4 apdr/SR2089/050129

have been grouped together and appoi nted anot her,

hi gher reserved maximumbit rate value. If the

eval uation steps which were illustrated as steps 202

and 204 in figure 2 are to be based on reserved
naxinun?ﬁ?tqan%9%a?%e§}gﬁﬁ?cﬁ K edi? spekfPred=cor 501,

wh@EROLAING 10 predsid ned FLEAL 0L, SUCRAS €. dhg OPhich is

the basis of enduser behaviour patterns, the nunber of
cohpiighated trandwhdph revaegot inaticonspfovedar e dmyedheand/or

reduced even.nore than_.if bit rate requir nts are
oG R T S 0 i anatie: el 76 Y BB e ey out
thaedeita triatrer adtdi bubecdppeksnt®adoi Hali ¥beval as well as

channel s, since, as |long as a selected channel bel ongs
any o Athe I's SFR GIouP ! t RS hR esent s cHaRRel |ty Grewy are run

onb@HQV‘%%@oE@a”E%Q k! a8 bl o %iBﬁ%b}?‘éiel‘?e
respective maxi hum bit rate values and/or reserved
maxi munitbiet Viat 80/l ves lvayesbeaspecifisedibyrt B2 that is

operator. and chosen accordi ng.to one or nor
supPafs 3

P16l CFPCBRPAndt NBFRBYIERaBI Phb ot RESoRSr BPEF BEtWork

enteastssoneepgoBtEntcaf Bow the bapdwi dhbtissrusedofiorand to
di stribution of the IPTV channels. The inplenentation

cophupheasfggested am mekFBasePortdit i orgP tegrdnicedt hby  LETV
neggbggggbbaghogggeggggkgq1does not require any major
anen to be m

nment's e on the I PTV network side, and,
as W | | Uekeardnpsthowahellsw, pwblkli dabsocc@nkyier eétfui B60 via a

ongh STERATETL, { RoLe, LS, ol e Contl OUE et s e win
thaPREY fdeChHANLSNYigUchasd he grecdescrd bed,above entity,
according to a sinplified,

such as e.g. a remote control. The UE 300 also comprises a
display 504 for presenting information associated with IPTV
setup, as well as IPTV media content, to an end-user.
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 wvalue,
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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exenpl ary enbodi nent will now be described with
reference to figure 5 . The UE 300 of figure 5

w@eophnisses a processor 501, which may incl ude BEESEZ009/050129
nore sub-processors, and which is configured to nmanage
one or nore software nodul es and/or applications, in
order for the UE to be able to carry out the

operatjons and procedures described above, as well as
ef§ﬁ9toFH@roEBHWéﬁ?FéﬁﬁlOSpEPﬁtF6ﬁ§rVﬁﬁF€H P?p?@éPPycﬁﬁethat

aréUQv%lBB@epEBPoﬁ@vt ¥Re,9kocopmuEni-cat bgntﬁgt bbt®Stor. The

E 300 i ncludes a transcei ver 502 t I's suitable
Opt@mlexthangmng|bﬁ(ﬂpnﬂuqabhﬁtﬂycnﬁnglamﬁ@gn@h@obkndWldth

entities, epr sented by I core network 101
Fo iR RAPS S TR T L PR it L 6T E O T b s SHTRRE S | By £0
exBgpwer Kk B»Qﬁdwmdthe hdguresedseleddtPit &N Q- prOVig@edp of

to the UE 300 via a User Interface (U ) 503, which may
chpapelpeeh! it egradt®r i Ot fitké tUR3005 Dor %@%fﬁbuﬁé@rasthen

t a ar S as re
oodaBet, o oysgiel secpolilyy SuGh e o0 8yT ST pecotor

mopiésenting, i nbopmatiop asbeoidatedhwrehnePIVisetap, asll be
PTV nedji a content,_to_an end-user

[ |
eX%EPE? Zt%@ﬁly?h?? tHEOUE F00 e -scPEdn @ user has

setapabyl ittd e 4 hendhsph ay@@4nmae b SONEL SR &Us aBe@onging
di spl ay that is integrated with the user interface

to508.F fSafeiar @ @ippt+ carPeRs - o UESDDPTar Bl ypitddn yoe setup
wiShor efle| ”mS‘Q @&R' ' BS‘BH&}Q }YQWBN 592&“%58&9?58“ gBr the

such as e. oadcast rrngs, may b oade
reapdboﬁveaqhedplnamﬂmhfal@terebnieve&dﬂwnnlensgparahennel
menory_ 506. Finall UE 300 al so conprises tiner
o567, djtﬁﬁﬁr%%t a%‘blﬂ%dtlﬁ%nr tn 61y e sb%?g%ldth/blt rate
wibPiedgtingd bbmBpe¥akugq which may have been provided

to the UE 300 fromthe |IPTV
The suggested timer based mechanism is based on a

very simple and straightforward solution that may easily be
implemented in wvarious types of both stationary and mobile
egquipment.

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 broadcast offering
information stored at a UE, when determining whether a
bandwidth re-negotiation decision should be postponed or

not.
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network, e.g. via a TTR attribute forwarded in a

broadcast offering. By re-negotiating bandw dth for
worobilgd3eo channel s or groups of channels it w PET/BE2009/050129

possi bl e for an operator toeffect the optim zation of

the reservation of resources that are available for

| PTV services offered by the operator. The

opti m zati on may be applicable by negotiating the

bandwi dfRef dFTY SEFar&E Schdneldaidt Florl e gk ofipmef control
ov@PaQﬂﬁbSbaE%wi%Q%.e%@§@£§at?@HdWh9tHagé§egeeﬁl the access

negoti ated for a group of channels wth standard
lidef i niittihgmt SDreaddy a reseri rtilmen sey eeksra hiigmalling when

L SR T41 R B BAnGURL R Po- Ragbi AT BRL v LFJBGLY o1 fferent

bagyRedtrdcherathatigeoyp.of channel's, when a user has
selected to do a channel switch between channel s .
bel ongi AGPPETLEI f Pér edD cHAMTEIS gy ol A 52esibp wPrpvided

wiEHSthge '%Rd@tf%§é¥%d§?@ﬂn@%PanWHyﬁM%ytoﬁaée ermanent
specifie or the respective group, and if later 8n a
bauser Behéntsiahchaanebndfitaodibfif eient Yreap rhenegonéwtion

xi.mum bandwi dth/bjt rate will .i nstead be specified.
meTHedsuggesPBaTtF fEr "BaseH FEENSAPERTT 5 BAsBd oR%h UERyS Of
cost Bl eiapdpshaat ahhf oewardasobut Fep that uneyneaskhy be
i mpl enmented in various types of both stationary and

mobi | e @§8i pEIReStBY MREPGBLENNG kv REAVALEFI Humrt of
PigEﬁ¥éd'Q9 pedefined bt pate ﬁ%bﬂ%ﬁga”qxﬁﬁﬁjﬁﬁsnnée small
€ ffering,

ay values to a 'UE I'n a broadcast
bahdivodnat isen weckessar wif anoddec puypeseiafwperfosd ngultiple

bandwi dt h reservatiaon for single channels, or for a
SLEFOUR GI-%hBRABFAECH |97 bERBasy AG-GmAAGRL a8 r ncBhidha the
subfRYtedatie Mdd Rengasidk f&tdd evabbensThere Wel lsd@ip and

no need to parse the maxi mum
clear bandwidth reguirements may be used. Typically such
streams are considered as SD either or HD streams which is
incorrect for such a scenario, where access equipment, such
as e.g. DSLAM may assume that 3 streams represent a 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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bandw dth requirenments for all channels, but sinply to
| ook up the respective field in the broadcast offering
wo pdoonsssrd on stored at a UE, when determ ni ng pIESEI®NI/E0129
bandw dth re-negoti ati on deci sion shoul d be postponed
or not .The IPTV Operators will gain at |east sone
control over how bandwi dth reservation is handled in
the access line, without thereby requiring any extra
ABEBREHAPFTIRY when swi tchi ng between channel s, that has
only slightly different bandw dth characteristics.
Support of HD channels can al so be provi ded w t hout
BGrequi ri Bgrdesefaatives for a channel on a permanent

iS. ai.n_w th the.conditional tine se
PSP B hegol Lt Iah FUPHOA CEhe 8Ber AESF Talug g pogHer
1Mdi sposi ttipomuatehean ameansyetesmontrol | i ng bandw dt h
reservation for the HD channel. The suggested
IPf¥chani SAF&F86tpFo0itaes lstppEIE S6PPi cture & Picture,
upWhi ch typigably;requires a small bandwidth as well as
of nosalc type views, where nultiple streans are
MGPFesent #ddon Greesbmglendirspl ayncthprough t he suggest ed

- LBk aPROFéqi FeiinPe Sy poolCEaL Typrearty such

S—@EtﬁaﬁﬁséﬁeiﬁgnSid@&@dsé§s§@hebbh@&09fFH@cﬁ&bﬁaﬁB
which is incorrect for such a scenario, where access

SDequi prrefitansaéd Bsféngtips8LAM may assune that 3
ST%treanBSg@p?ggggg alimt, when actually potentially
as much as such smal| streans can be support ed.

UESuch defikerreAguesmean be handl ed by the suggested
nmet hod, due to the resulting reduced nunber of

bandw dth re-negotiations. In addition, while the
i nvention has been described with reference to
speci fic exenplary enbodi nents,
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the description is generally only intended to
illustrate the inventive concept and should not be

wo 200048339 | i mti ng the scope of the invention, PEBSEIN0YES0129

CLEAYE

defined by the appended cl ai ns . ABBREVI ATI ONS BG
Border Gateway DSLAM Di gital Subscriber Line Access
Mul tiplexer IMS IP Miltinedia Subsystem | PTV Internet
Prot ocol Tel evision HD Hi gh Definition MCF Media

way Control Function P-CSCF Proxy - Call Session
Control Function S-CSCF Serving - Call Session Contro
Function SD Standard Definition STB Set-Top-Box UE

.UéemeEQQﬁpwﬁnwcmmdeemuipmenﬂtﬂﬁﬁ@ﬂ af usenagguyphentividth

andwi dt h. r e- negot|

nZeokr abi R A LR cHanEl €l 1 Ol ng Wiidn SAE-Jder Svitoning

egdepmentid Su:e@lgaqulpmeaﬂ Il%T\éﬁ@@@@nlpr Q\i deplTY r @Bk sion
an | PTV network 102% said method being c h ar ac't
ePEovided drpmpaphdfTV gegvAdit i(6Aal - barddi BeRRod being

re-gegoti gt Lop @rocess asgociaped with a requested
channel sw tch %201 210) 1s applied when it has been
det er m ned cC2@4)t itchatl abanﬂwxd@d chanmedoteguioes process

| ess bandwi.dth than the res sel ect ed chan , .
WRERGPASERE. COrith 11 oHER BAHEo AT RE InHOict BT L/ 210) is
PEPEESSJCORBEISes tan IexecHdan odetdieniold oM ngspt eppat 2
- switching (206) to the requested channel, - starting

( 26Zyeatefmechahagiling nase igigsposle of oréara@w@th than  the

presently selected channel, wherein the conditional
bandwidth re-negotiation process comprises an execution
of the following steps:

- switching (206) to the requested channel,

- starting (207) a timer, having the purpose of delaying
a decision of whether bandwidth re-negotiation is to be
executed or not, and

- initiating (209) a bandwidth re-negotiation in response

to recognising (208a) a timeout of said pending timer.

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 said timer.

A method according to claim 1, wherein subsequent to
having terminated a pending timer it 1s determined
(202,204) if a «conditional bandwidth re-negotiation
process 1s to be applied also in response to the latest

channel switch request.
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a deci sion of whether bandwi dth re-negotiation is to
be executed or not, and - initiating (209) a bandw dth

WO 20008379 ati on i n response to recogni sing (208el/SE2009/050129

U‘I

10

ti meout of said pending tiner. 2 . A nethod according
toclaim1 , further conprising the step of: -
termnating (211) said tinmer in response to
recogni si ng (210a) anot her channel switch request
prior to a tinmeout of said tinmer. 3 . A nethod

.agcopdingqgt 0,ekak-m Lg, %ergggl§ub§eq5§nt2toQﬁgkggn said

termnated a pendi ng tlner it is determ ned (202, 204)
|baadwmddhtreqahrbaadwﬁdahereVﬁégateatbanCpmpeessgls value

to be a also_in onse to the | atest channe

Wit ¢h ggaue§ﬁxa atﬁfﬁ%?%%di%d%%ﬁ%?%ﬁfltglgﬁai 9 bragested
, cwﬁah@nn aSal tbdansvibsitdy Hequbr erentis ralve vl tadedrdy for
conparing a value of a bit rate attribute associ ated
wit Fﬁ@uﬁéﬁ@@s?éénéﬁénﬁéFhaﬁaec@ﬁﬁé@ﬁﬁnéﬂﬁgfﬁéetHéesently

bQOQW‘lQBE el equined f Qértléulﬁ?h‘é %t e{%cﬁﬂanﬁfg ungQeEESndmg

maxi mum rate present avail able to t
eQUlphenba@@@@ﬁthndléocaEsﬁondlngetprehenbandandEh.

all ocated to the present channel. 5 . A nethod
according to claim3 , wherein said bit rate attribute

8 promigled ateot-hgndsero equipient, ( 30Rrdiromsgaid JiRTVrate
network (102) . 6 . A nethod accordlng to claim4 ,

wheEEILRuSai d ipreat@edt toi bite Vgepr dvdedens t hel0) from
ugggdeggbgnﬁggwg§90)lpg a broadcast offering. 7 . A

according to c n13 or 4, wherein said bit
rate attribute conprises bit rate values that have
been predefined on a per channel basis.
A Hé%hog according Hx) cl ;Ln 4, “wherein said bit rate
attribute is provided to the user equipment (300) in a

broadcast offering.

A method according to claim 3 or 4, wherein said bit rate
attribute comprises bit rate values that have been pre-

defined on a per channel basis.

A method according to c¢laim 6, wherein said bit rate

attribute i1s 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 timer is set according to a timer wvalue
(TTR) which is provided to the user equipment (300) from
sald IPTV network (102).
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8 . A nethod according to claim6 , wherein said bit
rate attribute is the MaxBitrate attribute. 9 . A
woredobaassaccording to claim3 , 4 or 5, wherei PCHEW09/050129
bit rate attribute is a new attribute conprising
val ues that have been pre-defined on a per channe
group basis. 10. A nethod according to any of the
precedi ng cl ai nms, wherein_ said tiner is set according
11t @ﬂﬁﬁ%ﬁ'@RQQRﬁKm%TSOmﬁﬂ@hmi@rpﬂ@ﬂﬁﬁﬁﬁt%ﬁ%%eth%%F value

ﬁg?TRVEQ% Q§09%m$£ﬁnkﬁﬁég gglﬁenQﬁﬂﬂfkhééog%enlﬁreAFefined

thod according to claim9 , wherein said tiner val ue
(TPR) ails aheormda pirperidedl deomhatibHagPBEenetwork (102).
pre-defined for all channels provided fromsaid | PTV
network (102) . 12. A nmethod according to claim9 ,
12mﬁeﬁaw0§ai#q9ﬁ%ﬁl%meclg%ﬂrp) %i'swglect%ﬂﬁheffajs eciFFE value
tiirer)valde,t hatarhas begacpredefiined fos1@ speeicf ias been
channel . 13. A nethod according to claim9 , wherein
sargdeifppedvabuea( FPRF1ifscachronplspecific tiner val ue
t hat has been predefined for a specific group of
channels.. 14. A pethod according to claim9 , erein
13 Ao TR O TS Ia Rl atHESIrD THi  FgneE value
priovigedi § 0 4 heryser ekt prent (i3RQ) khlaecbrowgieastas been
of fering. 15. A user equipnment (300) for managi ng
bana@#Ardt Aefe fREgEt PREFHASCI ArasBolfaf 8RR ER
executing a requested channel sw tch when the user

. £ (3 g N | BT . .
PRI Ol £ 3l SRR R bl B
h(aTR)a ics taenew steribobye ahaenory b66)dednfrioguried user

to store bandwi dth requirenment infaormation associ ated
WEEH1BPCPéadt FPho L PPTFVPERERABFS, CF T8 pPdcessor (501)

configured to in response to a
15.A wuser eqgquipment (300) for managing bandwidth re-

negotiations in association with executing a reguested
channel switch when the user equipment (300) 1is engaged
in an IPTV session with an IPTV network (102), said user
equipment (300) beingcharacterised by:

- a memory (506) configured to store bandwidth
requirement information associated with at least two IPTV
channels,

- a processor (501) configured to in response to a
requested channel switch initiate a conditional bandwidth
re-negotiation process if the bandwidth required by the
requested channel is lower than the bandwidth required by
the currently selected channel,

- a timer (507) being controllable by said processor
(501), such that during a conditional bandwidth re-

negotiation process, the timer is set to delay a decision
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requested channel switch initiate a conditiona
bandwi dth re-negotiation process if the bandw dth

WO epailes3® by the requested channel is | ower theeT/skm09/050129

16

17

18

bandw dth required by the currently sel ected channel,
- atinmer (507) being controllable by said processor
(501), such that during a conditional bandwi dth re
ne%otlat|on process, the timer is set to delay a

SPGhBP e 1. idh i G 3'6-Heigo i | b PS £ héated

i pi-thgted or not, said processor (501) being further
configured to |n|t|ate a conditional re-negotiation
psacddpreCBySQWAt6&&hgbegnghéuIGQQestedféhaﬂadltandnﬂciate
initiat dmndth re.negotiation in response to
r@cocgr{l{ thlg i hEolUEIO5AFR lf)lnrré)ouqcebdgulrneg & i Hed- W9 to
OﬂﬁeOfreﬁlﬁledsﬂHtﬁ ehahBEE perr&ﬂef:bneldutﬂlrmcé/abuaﬁar(dm%a—)h re-
. 16. A user equipnent (300), according to claim 15, .
wﬁ@9@FﬁatéQPdJﬁbnﬁ?§PP§S?uﬁ%he?e%@%%%%ﬁﬂqoast%ﬁ%?%ﬁt said

'@@ﬁeoeee Bé?ﬁ?f' Béglhbﬁerb al Hﬁe(TEE%*e sa'i‘ soghat egr more

| east I PTV chan el s use by sa
t predefifedAtuser vequepngfiTRE300), according to clalm
14, wherein, subsequent to having term nated a pending
timer, said processor (501) is further configured to

dﬁt%%@ﬁ“%quéhéﬁdeE®@ﬁa|a@@BQ@hQ@hH&EdEKEﬁI@BIOmhereln,
process is to be applied also in response to the
| apédt Tediemnel 1swi Fehtheguesertes. PO uséorequipneifast one

§985e§988{15 g}netro ?%%ge%ggiarlsasg\@@{g&gdS%‘l@h at east

processor igured to eval uate sa
bardwr &t thUheénents by waydobyceapdr thgea. bi t rate
value of a bit rate attribute associated with the
request ed channel and corresponding to the bandw dth

.A user equipment (300), according to claim 14, wherein,
subsequent to having terminated a pending timer, said
processor (501) 1is further configured to determine 1if a
conditional bandwidth re-negotiation process 1s to be
applied also in response to the latest channel switch

request.

.A user equipment (300) according to c¢laim 14 or 15,
wherein said processor (501) is further configured to
evaluate said bandwidth requirements 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.
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required for the requested channel with the maxi num
bit rate presently available to the user equi pnent

w@ 3@9)14s3md correspondi ng to the bandwi dt h al | opel/eER0DD050129
the present channel .9 .A user equipnent (300)
according to any of clains 14, 15 or 16, wherein said
user equi pnent (300) is any of: a set top box; a PDA
a TV, A conputer or a nobile tel ephone.

18.A user equipment (300) according to any of claims 14, 15
or 16, 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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