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WD 2004/ 072764 PCT/ | B2004/ 000370 METHOD FOR SI GNALI NG
CLI ENT RATE CAPACI TY I N MULTI MEDI A STREAM NG Fi el d of
wo b@4bmrent i on 5 The present invention rel at eSPCT/IB2004/000370
generally to nultinedia stream ng and, nore
particul ar| to signaling of client's c r
capaci tyMFrﬁilﬂQﬂFQBoﬁ]@@ A I@é@s&éﬁ% ég‘%ﬁc@é‘s@und
of the 1nvention MMURIIMERE) aTREAMINGY servi ce,
there are three participants involved: a 10 stream ng
Serv £ a stream ng client and an underlyi ng network
. the connectivity between the server
and Thepekdr® Mvenlhiercifby SefilIg\s dastitbda bttashingnad, ithyre
to deliver the multinmedia stream ng content to the | i
particealy, tesigneling ofnliepds packetiatectapety nmpultigedipstreaming sessions.
communi cate with each other over the network regarding
the net hods of capability exchange, content delivery
Bh&RQhdTaRs Inebht@yn, content delivery control, and so

forth. 15 Such information exchange can bhe carri gg, ut
vi a ¥t mudEnedia siressing pRVISEIDEEAr & threqRrtigipants IvRpEH 2

tr ] S ' ) . ]
STBRBLAD O Oy 58 R At provides e
c&iRpvity l:zetwgéii ﬂmberserlt and{)th@ clidnd.c Ths serwdri prbvidesths dhmstibeality to
as standar rotocol s th Vi . An I )
o e S R S B e SR it e
sellggérad% e 1%%%3 %ﬂg'eﬁai G- Kas lﬁfetne@%ﬂ&ggﬁdfﬁtgrtﬁ@ﬂﬂeﬂ%)dﬁ of capability

rvic O Protocols and CodecS (Rel ease ,
exkharg 00@tentrielivafytresthodhiegotietion, contsniid®lizeryx@ajrol, and so forth.

aml es .of sych a set of .pyotocol sed in 3G PSS are
SUPpTBRLR 6T ERRRpi e PRI oot w gy R iied PR aPgRoR
Des Cipp P4 hRAMihEdRh SQiming 5ERnaY bebetal. and ARiell sd&R8Kully, the
RTSP (see, for exanple, 1ETF RFC 2326: "Real Tine

s&v ererandi they clitmd hessletb spprrery minigweh st of Praiecods, warich are aglegtpd as
1998) and RTP/ RTCP (see, exanpl | ETE _RE e RTP:

SR REOTE: B B oeBlcoayy &N ARES B slel Saifirs SRR fpuld i aaee

TSR V1@, €fraddparen] BABA6End PG} et Sitched StreaningGervice (PSS);

service, the client may be an agpl ication running on a
Paso¢adeandhaedacs (Releass 3 o dung 202 Berepfier pefripg ta %T§a@-@34>-

th t.h Lie a -
EUAS TR oIk Lo psgesbPansnyellppe. v
2BPUESDP: Session Description Protocol”, Handley et al., April 1998), RTSP (see, for
example, IETF RFC 2326: “Real Time Streaming Protocal (RTSP)”, Schulzrinne et al.,

April 1998) and RTP/RTCP (see, example, IETF RFC 1889: “RTP: A Transport Protocol

F

for Real-Time Applications”, Schulzrinne et al., January 1996).

In a streaming service, the client may be an application running on a device that is
resource-limited. It may be the case that the client could not handle more than a well-
defined number of packets arriving to its receiving node.

In most of the services, the server and client negotiate on the available bandwidth
to use for the content delivery. However, if the client is a resource-limited device, then it
also has a limitation on the maximum number of packets that it can actually capture from
its receiving node. Most of the time, this limitation is not signaled.

One particular case where this can be a problem is in audio streaming, where there

can be data delivery at a packet rate of 50 packets/second (e.g., AMR-NB codec with 1

1
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In nost of the services, the server and client
negoti ate on the avail able bandw dth 30 to use for
wo b@4omteent delivery. However, if the client P&T/EB2004/000370
resource-limted device, then it also has a
limtation on the_ paxi mum nunber of & packets that it
AMERNR figaie(ppyloadh b Bererdgniwg pudip gteémoweﬁaweﬂnséﬁta&? the
sdSciidntBe tht Blrie i@l (bA! aﬁcﬁﬂbl%nf‘@atse SRR Lis fFa video source
particul ar case ere this can be a problemis in '
delisdiring stedeaprckets atvhe peclidh eate of fapadketstsatendgil addgion tatthe audio
a packet rate of. 50 ckets/,second (e.qg.. AMR-NB,codec
i oyce), K BRI R R DRI Ve DK By 1o, Which Caf be foo
hf3ETed B2Q0HQ00RTR wilBoRcksitminay| 0ad). IT there are

two audi o nedi a sources delivering data to the sane

cl i effhemfore,thers agr cerfaimpnéasktoinagetiafe thisyadwr babwsen ekent and
there.is als vi deo source delivering nmedia packets
S%Wmﬂﬂ@aﬁﬁﬁ%?ﬁ*ﬁﬁ?% 8F°58- packet s/ second, in addition

to the audio nedia source), there will be a 100
packet s/ second packet delivery rate, which can be too

o tienj ent to handl e w t hout packet
dr opping..  Theref or t.) ' .1 al e
negodragiesoibyRph e bafhEehSpRSE kAR debdhaon vptvean o

réxauReainteld cliegiagidecseses $i 0 multhusdiasyteanfing bervidevegrrdiag the data
10 The present inventijon provides a} met hod, of . .
delivw opythe serveieigdhs dligubn #, Hie presepinventionfrewdes a
. _ Cver. | Lt = . .
oI A B TR R I RN
tled deevetr do¢smagp awtrirauthés matinemppaketitatd vahen cawmgypaskétdleps at the

met hod of. signalin e .maxi num packet rate . .
a1 i B B gL UL B3PI R i g e
YIRS c9QBR O BleciM Bk, W vkt S RPN PRI Joakrs] protocol.
al ue; causing packet drops at the 15 client side or

cr asfihug thévpresént énmentiobpioridge aingsthodrioe comirdibeg staanieg data

carried out.usi.ng a .capabil] .exch hani .
OBy R e FRBARIAG iy SRR TBE AT e
dhfa8o RIcASRH: 2 ipAMER e Ratll QMtAdesizad Bt hod for
controlling Stream ng data delivery in a nultinedia

st r edletlagngin awetsaba e mrginuy detpaptefcapalpliviat herriept end
streamn ata to i at a packet data rate,
char atpaths 8§ ybdheto d #fler

According to the present invention, the message comprises a request sent to the

server via a capability exchange mechanism, and the request comprises a capability
profile for indicating the maximum data rate capability. The maximum data rate
capability is indicated by a capability parameter in the capability profile, and the
capability parameter is included in an RTSP DESCRIBE request.

Furthermore, the maximum data rate capability is indicated in capability
information residing in a capability exchange server, and wherein the request includes a
URL pointing to the capability information. The server, responding to the request,
retrieves the capability parameter from the capability exchange server via the capability
exchange mechanism for adjusting the packet data rate.

The server may adjust the packet data rate based on capability parameter in order

to fit the maximum data rate capability at the client.
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20 declaring in a nessage a nmaxi nrum data rate
capability at the client; and signaling the nessage

w0 eootlo27s€r ver . According to the present i nvenPCDIB200410370
nmessage conprises a request sent to the server via a

capabl ity exchange nechani s and the request. .. .
conpriiea ¥1é{e]é’a$‘§ BHgssagy 1s piepgl g;ili 8 PV R 18 gt‘?'ﬁémleﬂ’é" streaming
tad¢

cGRIBHTET S il rea R bl £ TR T E Mk oxtension
indientiva jpé el maxymprod4td ste eapdbilite capabl ity paraneter

is included in an RTSP DESCRI BE request. Furthernore,

the nmaxi num data rate capability is indicated in
B RREdridibn o Rfcohiamihgn residing in a capability

exchange server, and wherein the request includes a

URL pagure i showoa dbcéana‘aptaby hicligntiag pert whthemignaling and negotiation
server g g‘&@? o .the request 30 retrieves the
PE%S%P‘FW@HE 3 %Sremfl%?ﬂ ¥Re capability exchange

server via the capability exchange nechani sm for

adj usting the packet data rate. The server nmy adj ust
Detailed ddgseniptinm of thefnwentigied on capabil ity paranmeter in

o 0 e 4 o T Mol S GEREDbH s S

rilltigediatsireghing stvicoregadg theadtipgitiah e theadathéelseryw@ocess,
via a nultinmedia stream ng control protoco and .t he
apeezdingdo tsippicabiaventiosy cashe ?%@%}W@a 3 Ccqpppity gxhapge

a
S5 il (ORISR O ORI 1AM et Sy
Cbnﬂbbﬂtbt@:odi sobelt-aefired any standérdened wakhiptuetseicetdoatext. The

Bg)glgtlpflteg gmrég g&l:siﬁgé‘l?l}%f) 1% 61&1(? gﬁ rgjf%re( ﬁ%nc% pap[ of the
pk&%ﬁﬂh{fé}ﬁloﬁo ThBedamhiaroahe &g G@llnl'éi‘ﬁ pﬁﬁ@ssﬂ@ gcld @i tBmaximum

etween a client and a server in a timedi a
pethet aate ngpabiity of e resegeme dinmigpdt dh@nhdl&m@tenblitse@fa Max&adiegtBate

55 SR e SRR AP

dRgRAMSH®@Valvi @ a Mil timedia Stream ng Contr ol
Protocol. The Multinmedia Stream ng . _
When the signaling is carried out via a capability exchange mechanism, the

procedure can be based on the standard as set forth in TS 26.234, for example.

Let the attribute “MaxPacketRate” be defined in the RDF (Resource Description
Framework) Schema vocabulary for signaling the value of the maximum packet handling
rate capability of the client. The attribute is defined in packets-per-second units.

The signaling procedure is as follows:

- Client declares the MaxPacketRate value as a capability parameter in its
capability profile. For example, the client sends an RTSP DESCRIBE request
to the server with a URI pointing to the client capability information residing
1n a capability exchange server.

- The server retrieves the capability declaration of the client from the capability
exchange server via the capability exchange mechanism. The declaration has
the part for the client-side streaming capabilities, as shown in Figure 1. The

bold lines in the declaration represent the maximum packet rate capability of

3
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Control Protocol is well-defined and standardi zed
wWithin the service context. The 15 capability exchange

wore@han7si i s known in the art and, therefore, PCEHIBO04/000370

part of the present invention. The adaptation of the
data deliv ocess i.s. based on th Xi acket
rate capast ierfty Hagimephraiaigg f‘eﬂﬁrﬁ% k@ﬁ?aga Vel the fver has the
client ﬁ&%&ﬁlaaoﬁ/awlﬁ%&ﬁ%@?aaﬁ@! 146 oRa flé?fh%/n%&ﬁﬁ&)pat:ﬁet

defi ne the maxi mum anount o ackets i1 can handlein
a cer t@&ceptionmeteicapahiitalof tmﬂclme nlheherairgaathiengdjust the

carried out via ility exchan chanl t.h

o oceaureiouh Betsh el eiaS RHTRAT FEEoGE T Fom thgperver t
TS 26. 2g3#e tHeQlecE@FRkcBon kit mhkethdtphEltd? dblvery related adjustments.
"MaxPacket Rat e" be"defined in the RDF (Resource

Description Framework) Schema vocabul ary for

flag Q%n : he ll},%u% C%%le& ouf yid a Xll\gﬁgngfd% ks% uathnglﬁg Idongol Protocol,

tiekedlioneehn Lﬁ‘,e Eie@wem-aeﬁ@é&mw otk Sand2he RITSPYiegdetlekit@ision (see,
procedure is as follows: - i ent declares the

forsrrawie (R BEia?i?6)-as a capability parameter inits

capa » cljent sends an
RTSPRBE@F%@QKGJ‘ a%’s%plpglrt %%ﬂg&ggr@g&% &h a UR
poi nlienGx- max;iableetr@ief‘eltanMﬁdﬁdaﬂéﬁbmmmmﬁhéﬂ]iﬂﬁ&k@‘k-ﬁ)@’—second

30 in a capability exchange server. - The server
UAESr i eves the capability declaration of the client

from }{Q%hgﬁggg shibded to oerSEURE! (él‘ﬁf\%réahf‘esource locator) for the

capability exc ange nechanism The d aration
nhdigmpdiatsedsom bdfiercharident - si de streani ng capabilities,

S shown in ure #HThe bold Iines in the
éf%‘?‘ gBrr?c?‘g% BAEAPHYHE naxi num packet rate

capabi | CliyniQfeclards K2 ROAHCRARAS FalRTd 4 BERGRIBPA3 (st dehewith the
client. Having obtaining the MaxPacket Rate val ue, the

server Xoexpdsketraierifabyaagiaded: about the current packet
rate to adjust the maxi mum packet reception rate
capability of the client. The server can then adjust
t he nagiemtnspescket rate delivered to the client.

Hovever, it bésé%sﬁzﬁmh*&ﬁ&ﬁﬁ%‘é?hé@ﬁ take the

necessary action € packet delivery rel ated
adj ust ment s. CSeq: 1

Require: x-maxpacketratesupport

x-maxpacketrate: 70

- Ifthe server does not make use of the maximum packet rate capability of the
client, server responds either with an RTSP 551 “Option Not Supported”
message containing the “Unsupported: x-maxpacketrate” line, or with an RTSP
200 OK message containing the “Unsupported: x-maxpacketrate” line. By the
usage of RTSP “Require” header, the client understands whether the server
takes the parameter into account or not. If the server takes the parameter into
account, the client can signal the updated maximum packet rate capability

during the session, using any RTSP message body.
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When the signaling is carried out via a Miltinedia
Stream ng Control Protocol, the client can use the

wowedokotsbs ned RTSP option tag, and the RTSP herdBI1B2004/000370

extension (see, for exanple | ETF RFC 2326). 10 Let

"x-naxp etrat esupport” an RTSP tlon

X M poEer R RE ek oS HaBAEr. B G R pahs RISP reauest
i n packgidsdee firad ReBRMinsYRd HeH-dEhsedl- ifn@fﬂacke‘iraésﬁ&ﬁéeﬁ rE’@leves the
know the RTSP URL (universal resource l'ocator) for th

mul ti netilac Senstho R 5t reqedstmdssags The si gnal i ng

pr ocedur, as. f i.ent. decl ar es

N peck ek Fas it MHiaceleaE Ban 38 raliESs W oy ption, he
the X- pgasketheatRie\dbdigstth@makRilim phéleR tate &AVRId to the client.
20 DESCRIBE rtsp://foo/twi ster RTSP/1.0 CSeq:

Req ui r eHOWﬁWxﬁa%RIéfq the segyppiorteke the nresessaek aeticat and make the

20 ket PAOE SENKREcpGR iRk Rice use of Lhe maxi rum

e ca ‘client, server responds
either wwth an RTSP 551 "Option Not Supported”

msssa e cont ai ni n%ﬁt he "Unsupported: x-maxpacketrate"
i ne, It ghowlgl benoted Faptihie maygmeR inpePRgket SR CaEgomRaetwork

E#FS%&P [iéhqg su@f;ﬁggﬁg ?9151‘?%1 li%h devllder@m %Xie}'ﬁgd aé"l&lﬁgf%%tRate in

e urre |ent un erst anda
thé RIEe%hema%c:tbaﬂay, Whét qaa Foa relflet diffotentlsic Caemtise) f‘x-makpacketrate

| e server takes ter |nt account,,
RS B SRl SioaBee i PR Citbpetsed o specify
tﬁé‘ﬁl@?in&drﬁ Yopufl gﬁdk@graﬁté@on%%%%‘oﬁp the WS tvilGk 2 th@ﬁsﬁ &Eainable
4 WD 2004/ 072764 PCT/1B2004/ 000370 - | f the
tzs’etine elientrdee. (isenaypackbijatespprcatiter edjfferbet merecen be egkis an RTSP
‘Ilﬂ:qulre %eader SO I%ng as it can be used to specify the capability of the server to
understand and take into account the maximum input packet rate header transmitted in

any RTSP message body sent by the client device.
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and sees that it contains the well-defined
x- maxpacketrate value. It retrieves the value from
WO @418k r equest nmessage. - After know ng t hePCT/IB2004/000370
MaxMacket Rate val ue in requests sent by the client,
the 5 server uses the value to adjust the maxi num
ketlaimaddsidel i vered to the client. However, it is
up to the server to take the necessary action and nake
the packet delivery related adjustnents. It should be
1not ed\ mhthiod toli eomted linmgstréanping dgpa dkletery at enmclti'therﬁa freaming
net wo 10 integface, which is sustainable t he
OB B BG P B BT BEUTE HECSa B Ik SAEEs 4 Peckpflata rate,
S%Eﬁ#éﬁ@p&ﬁmﬁggﬁgg%9;y, Put it can be called
Ifterently. Likew se, "x-maxpacketrate" or a
diffds@nﬁnmhnemmsmgbenu@émmhdaanaﬁﬂE§MMEB@ngnmﬂEntwnﬁg
as it.c used t eci f t he maxi num i nput packet
rate5§3ﬁ? %Fpgﬁﬁﬁﬁg ﬁ interface, which is
sustainable by the cllent devi ce. "x-
maxpacketrat esupport” or a different nane can be used
2i n adhermsthadkof deigul, rcéarahf@aa@} in th@ thomgssage rempuageslggequest sent

t%ﬂiggpltg’ggﬁl‘%%%ﬁ]éé@ggr excﬁ%r% eé:i&Xm m %gdetr}%)%%%st co F;)lﬁl,(ses a capability
pRSHK €dr ihdit&idperde efaximan satatrhdapabiligny RTSP nmessage

body sent by the client device. 5 WO 2004/ 072764
PCT/ 1 B2004/ 000370 What is clained is: 1. A nethod of

scont il lnﬁé%ﬂoc?{)i\s\%%g] %g:hgﬁt:@nggd 1'n\4ﬁ£t3f?é Pha@inith ghﬁggtite%gpability is

Sstream ng aving a server provi

isdickahbng calabiity paanctdr émtheabpabiliigqkefiledat a rate, 5
said nmethod characterized by: declaring in a nessage a
maxi mum data rate capability at the client; and

431 9Nl R th Ao MBIRAYS gﬁ&cfehgecﬁﬁrtﬂﬁrthe aﬂ)—ﬁﬁ Rfkr & included

claim1I, characteriZed in that the nes age c nprises a
1memB§§P]3@&€RBﬂDanenhe server via a capability
exchange nmechani sm and the request conprises a
capability profile for indicating the maxi num data

st at e TeRRARKS bdclait 4, URGrabREB&MInAhatGhéhiik #num data rate ca}t)abﬂlty is
characterized in that the maxi numdata rate capab
indcated in capability information residing in a capability exchange server, and whereln

the request includes a URL pointing to the capability information.

6. The method of claim 5, characterized in that the server, responding to the request,
retrieves the capability parameter from the capability exchange server via the capability

exchange mechanism for adjusting the packet data rate.

7. The method of claim 6, further characterized by
the server adjusts the packet data rate based on capability parameter in order to

conform to the maximum data rate capability at the client.

8. The method of claim 1, characterized in that the message is signaled to the server

via a multimedia streaming control protocol.



indicated by a capability paranmeter in the capability
profile. 15 4. The nethod of claim3, characterized in

W0 b@i/0rd1e4 capabi l ity paranmeter is included i nPENIBRIGR00370
DESCRI BE request. 5. The nmethod of claim 4,

har ten that .t he ta rate capabilit
o 0% e oS ot et et e IR ErchGieS caaPatng euest
1ﬂc1acﬁagtalmrWh&&gﬁ@&aﬁloi%me&meaﬁ%mg&ﬁmﬁn datla@atte SRR Sikty.

i ncludes a URL pointing to the capability information.
6. The method of claimb5, characterized in that the
server, responding to the request, retrieves the
capability parameter fromthe capability exchange
server via the capability 25 exchange nechani sm for
adj usting the packet data rate. 7. The nethod of claim
6, further characterized by the server adjusts the
packet data rate based on capability parameter in
order to conformto the nmaximum data rate capability
at the client. 30 8 The nethod of claiml,
characterized in that the nessage is signaled to the
server via a multinedia streanming control protocol. 6
WD 2004/ 072764 PCT/ |1 B2004/ 000370 9. The net hod of
claim9, characterized in that the nessage conprises a
request including a RTSP header extension indicative
of the maxi mum data rate capability. 7




