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Background of the invention

Streaming refers to the ability of an application settled
in a client to play synchronized media streams like audio
and video streams in a continuous way while those—streams

are being transmitted to the client over a data network

Applications that can be buiit on top df streaming
services can be classified'into on-demand and live
information deliVery applications.-Examplés_bf the first
"category are music and news—on-demand.applications. Live

delivery of radio and television programs are examples of

' the second category.

‘Streaming over fixed Internet Protocoll(IP) networks is
already a major application today. While the Internet
Engineering Task Force (IETF) and the World Wide wWeb

Consortium (W3C) have developed a set of Protocols used
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2 in fixed-IP stream ng services, no conplete
@t andardi zed stream ng franmework has yet been

WAIPHRR2 For Third Generation (3G nobile  PCT/IB2004/000356
comuni cations systens, according to the standards
devel oped by the Third Germeration Partnership Project
(3GPP), the 3G Packet-switched Stream ng Service
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. services of an underlying Internet " Protoco
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complex protocols can be used. The PSS includes a basic

set of streaming control protocols, transport protocols}

media codecs and scene description protocols.

Fig. 1 schematically depicts the PSS protocol stack 1
that controls the transfer of both streamable and non-
streamable content between a content or media server and

-a client.

Streamable content 101, such as video, aﬁdio and speech,
is first converted to the payload format of the Real-time
Transport Protocol (RTP) 102 in an adaptation layer 103.
Said RTP as defined by the IETF provides means for
sending real-time or streaming data by using the services
of an underlying User Datagram Protocol (UDP) 104, which
in turn uses the services of an underlying Internet

Protocol (IP) 105.



3 Non-streamabl e content 106, as for instance still
i mages, bitmap and vector graphics, text, tined text
WO 2WS08892% heti c audio are transferred by the HpoemBR®Y/000356
Transfer Protocol (HTTP) 107, which uses the services
of the wunderlying Transport Control Protocol (TCP)
108 and the further underlying |IP 105. Wereas for
t he non-streamabl e content 106, the built-in session
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Real -tinme Stream ng Protocol
fugithiesr upstenlwingiigerlGh ng TCP 108 or the underl ying
UDP 104. RTSP requires a presentation description 110
at least to set- up a stream ng session. Such a
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the user of said termnal is first provided with a
tromsferssd fesButde cmemnY | SeT(LRI Yo tths peridhe via the

RT@Q@&@W&PLh%%Eﬁﬂeﬁéﬂﬂfé performed by the Real-time

Streaming Protocol (RTSP) 109, which may either use the

underlying TCP 108 or the underlying UDP 104. RTSP
requires a presentation description 110 at least to set-
up a streaming session. Such a presentation description
110 ‘may for instance be available in the form of a
Session Description Protocol'(SbP) file. Said SDP file
.contains_the description of the session,'for.instance
session name and author, the type of media to be
presented, information to receive said media, as for
instance addresses, ports, formats and so on, and the

bitrate of the media.

If streaming content is to be viewed at the client side,
for instance at a mobile terminal, the user of said
terminal is first provided with a Universal Resource
Identifier (URI) to specific content that suits his
terminal. This URI may come form a WWW server, a Wireless

Application Protocol (WAP) server, or may have been



termnal. This URI may conme forma WANWVserver, a
Wrel ess Application Protocol (WAP) server, or may
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specifies a streaning or RTSP server and the address
of the content on that or another content server. The
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sign%%Ling. The subsequent set-up of the Streanm ng
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déﬁﬁ%ﬁﬂ%ﬁgﬁiﬁgfegﬁﬁally well be transmitted by said RTP
102. However, for simplicity of pPresentation, this

possibility was not included in Fig. 1.

The subsequent session establishment is the process in
which the browser or the user of the.mobile terminal
invokes a streaming client to set up the-session against
the content server. The terminal is expected to have an
active radio bearer that enables IP-based packet
transmission at the start of session establishment

signalling.

The subsequent set-up of the streaming service is done by
sending an RTSP SETUP message for each media stream
chosen by the client. This returns the UDP 104 and/or TCP
108 port to be used for the respective media stream. The
client sends an RTSP PLAY message to the content server

.that then starts to send one or more Streams over the IP

network.



chosen by the client. This returns.the UDP 104 and/ or

TCP_ 108 port to be used for the respective nedia
WY PThe client sends an RTSP PLAY mes s agBRCT/BA0MmM000356

content server that then starts to send one or nore

streans over the IP networl WD 2005/ 088929
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providers in PSS systens neans to evaluate the end

user streami ng experience, streamng service quality
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Because the service is transparent to the typé of RAN and
CN, only the streaming client and the streaming server
are impacted by the PSS quality metrics. One conseguence
of this is that the measurements may not rely on ‘
information from protocol layers below the RTP layer

(e.g. UDP, IP, . PDCP, RLC).

The terminal in a PSS system with quality feedback is
responsible to perform the quality measurements in
accordance to the measurement definition, aggregate them
into streaming client quality metrics and report the
metrics to the streaming server. This requirement does
not preclude the possibility for the streaming client to
report raw quality measurements to be processed by the

streaming server into quality metrics.



into streamng client quality nmetrics and report fhe
netrics to the stream ng server. This requirenent! does
W H051958929 ude the possibility for the stream ngcThB®0i/0003s6
to report raw quality neasurements to be processed by
the streaning server into guality metrics. WO
2005/ 088929 PCT/1B2004/ 000356 6 The stream ng server
is responsible to signal the activation of the
AR AL RY | [P ver qmlnrwpmsibigs toepadralg wnd to
thar eyt lent trics. The
ac%?r earﬁ%lg s%r%}gg@n%%% oc%s%ff’%gg E‘cé}l@ 4tYsmeEaArAg

regidmEmins ml td ygarEter Cishd OsbrbheliAgoregaheds gpghk@p
it could receive a raw | ost pack

trl .
me@eé:pjocrst a['rqbe b?ﬁlf%ar{”ﬁég I\ﬁ?‘rv%xmalﬁvgraqelSSt thpacketileds
stlandy A 08I SUbal Sl SAULRg-CTignt,; The obl ective

of the quality nmetric definition isto
W eafr s R anenitts asubdsreosiestat ¥R, lost packets

I al d, t 0of Radi o Access_Network (RA
&‘%ﬁ)r@c%ns rallghtds %feeﬁ\fjﬁl'mwﬁ}i:n Vg handj $ed gpacket loss
rafealfidy a it CS TP Ydrddidingd L5 L. sent to the
stream ng server and, the conpl eX|ty for the

term nal . The quallty metrics can be divided in 3

f st set of €s.are conputed
Th@r éJmter rﬁ‘i%ﬁﬁiécsheég arlcf' quatfﬁ %%W’Eh%?ﬂ%s to

b(cweasmcer‘.smuénm nté&sui@ﬁdﬁi’s Ardsedbshethat

tedec:o %ngi) the corruption duration, ic
i ttyﬁ@st iHe RadbiR thecesarietrork heRAN) st
corrupt ed nmedi a (audi o/ speech/ vi deo) decoded frame to

the start of the first subsequent. decoded good frane
Ther come tamd rofs ame tapovitiing. grertles ¢ ke chEvetie | gualitcy

meRQQRES )reﬁ?ﬁtt Cl Udl 19 tbhe .'s:bel'lritf etrc|> nighef rsetel;eeaiézgnagp Ssearrlger

and, the complexity for the terminal.
The quality metrics can be divided in 3 different types:

A first set of metrics are ¢omputed from terminal-based
media guality measurements (meaéured within the decodeﬁ
or predicted at the decoder input),'e.g.-the corrﬁption |
duration, which is defined as the time from the start of
the first corrupted media (audio/speech/?ideo) decoded |
frame to the start of the first subsequent. decoded good
frame or the end of the reporting period (whichever is
sooner), not including the buffering freezes/gaps and

pause freezes/gaps.

A second set of metrics are computed by the terminal
based on the general PSS protocol and the operation of
the player that renders the streaming application. E.g.

abnormal termination of a session.



pause freezes/gaps. A second set of netrics are

W ogguted by the term nal based on the general PSS
é? 0822 and t he operation of the player tharcrabBsi®iBsesse
the streami ng application. E.g. abnormal term nation
of a session. WD 2005/0889297 PCT/ | S2004/ 000356 7 A
third set of quality netrics are conputed based on
term nal - measured network characteristics. E g.
nunber of packets |ost in succession. As already
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client to the server, wherein QoE stands for “Quality of

Experience” .

The negotiation header 2a of Fig. 2a can be used in two

ways:

1. If only the Off parameter is used, this is an
indication that either the streamihg server or the
streaming client wants to cancel the'quality metrics

monitoring and reporting.

2. If the header 2a contains other barameters, then the
quality metrics transmission is requested to start (or

restart in case of mid-session monitoring) .

If the negotiation header 2a is uséd with the RTSP

Session Control url information, then QOE-Metrics is used

~at the session level. If the url is an RTSP Media Control

url, then QoE-Metrics is used at the media level and each

media gets its own QoE-Metrics line.



Session Control url information, then QoE-Metrics is
used at the session level. If the url is an RTSP
WO/t rol  url, then QoE-Metrics is used BCTABEBO4/000356
nmedi a | evel and each nedia gets its own QoE-Metrics
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The actual quality metrics feedback can be conveyed to
the PSS server by using the SET PARAMETER method of the
RTSP with the feedback header 2b of Fig. 2b.

In the'feedback header 2b of Fig. 2b, Streém—url is-the
RTSP session or media control URL identifier for the
feedback parameter. The Metrics field in the Parameters
definition contains the name of the metrics/measurements
(for instance corruption duration, etc.) and it shall be
the same as the Metrics field in the negotiation QoE
header 2a (QoE-Metrics). It is recommended to keep the
order of metrics the same to simplify parsing. The Value
field indicates the results. There is the possibility
that the same event occurs more than once during a
monitoring period. In that case the metrics value can
occur more than once, which indicates the number of

events to the server. The optional Timestamp indicates



order of netrics the same to sinplify parsing. Th%
Value field indicates the results. There is the
WORWSOBEPY ty that the sane event occurs nore PORMBMOLEV03SE

during a nonitoring period. In that case the netrics

val ue can occur nore tham dhce, which indicates the

nunber of events to the server. The optiona

Ti mestanp_i ndi cates. WO 2005/ 088929 PCT/ |1 B2004/ 000356
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definition of a "good frane". A good frane is a nedia
(audi o/ speech/vi deo) decoded frane that is not
rupted, i.e. that doesn't contain any freezes/gaps

Ty IP3GK degr it alomse - Serbrd| auality metrics

definition of the corruption duration as a representative
of a first set of quality metrics that are computed from
terminal-based media quality measurements, it is readiiy
seen that, apart from the dependency of this quality
metrics definition on the further definition of a
“corruption” and a “reporting period”, this quality
-metrics definition particularly depends on a definition

of a “good frame”.

A good frame is a media (audio/speech/video) decoded
frame that is not corrupted, i.e. that doesn't contain
any freezes/gaps or quality degradations. To declare a

video or audio frame as good, in Tdoc S4-030860, the

. following definition is introduced: “a good frame is the

earlier of N frames after last loss or a complete I-
frame, where N is either (a) signalled or (b) defaults to

o (for video) or 1 (for audio) ” .
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video or audio frame as good, in Tdoc S$S4-030860, the
followng definition is introduced: "A good franme is
the wearlier of Nfranmes after last |loss or a conplete
|- frame, where Nis either (a) signalled or (b)
defaults to (for video) or jo(for audio)". 10 The
application of this definition is not mandatory,
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f
dﬂ‘ﬁe&%—zﬁ éfrﬁ?nﬂtré’%l}l a%?)??i?ﬁélg a%&;mgt tet}%\ R@%W Gfﬁg ?ﬁé Qé%ng
defihtioh dier geodiffme'githe reﬁa‘edﬁtmnmgtmgahty metermalmé the
the reported quality netrics eci s
samee@walmémﬁtmsmw disfer ai@S@dhﬁg‘?fW%'st e?%%ﬁg%eﬁ fause
ti;{l% fi Cc{ &Lg? ﬂfﬂmnéé & 68 .rﬁpfé@.s%nd bifettively \%ﬁhle%ls' a,

e present nvention to provid
met hod, a conputer program a conputer program

roduct , sxste a client, a server and a protocol
ﬁlﬂl’&@h@—%&—‘éﬁ)—tﬁﬂproved 15 in particular a nore

i1 \ﬂéwfdf‘iﬁé”abb@@-%létbﬂ broblemss it'isanich alisUah object bf tHespresent
proposed a nmethod for reporting a st r eani ng quality,

invantionrtogrovide & methnd, @agampuiten progiaim astqrBpyer rogram

ROoR st Lol 3 sBVer s S LS Yo R ehinistouea.
i§ patiuladmfe sigrificamt rearting iof arsreaering iquatityt o sai d

server the quality of said stream ng based on at
Ieast one selected quality netric, wherein said at

gﬁBP%@d a%ﬁéﬁ%ﬁefgh%b@dlﬁg’ a @%‘ebhﬁng auéllﬂuﬂhéFé{n at least

ence netric iIsat least “partially based on
dr’raeccmtmtmue mediiatstreamats dteessnedteea ichiamte aod v@wralrmald

TG s AR 2 A AL T AR B9¥Eh @ vient anc
%%@?g‘sdagn%rzsgﬁgl FdpBHing &S 8Hiderdertabfuafit) GReid kireaming
based on at least one selected quality metric, wherein said at least one
selected quality metric is a quality of experience metric that is at least
partially based on the decision whether at least one frame of said at least one
continuous media stream is a good frame, wherein said reporting of said
quality of said streaming is further based on a selected quality metrics class,
wherein said selected quality metrics class is selected from a pre-defined set
of at least two quality metrics classes, and wherein each quality metrics class
in said pre-defined set of at least two quality metrics classes defines a
different set of rules on how to decide whether a frame of said at least one

continuous media stream is a good frame.
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wherein said selected quality netrics class is

sel ected froma pre-defined set of at |least two
quality metrics classes, and wherein each quality
metrics class in said pre-defined set of at |east two
quality nmetrics classes defipes a different set of
rules on how to decide whether a franme of said at

| east one 30 continuous nedia streamis a good frane.
11 Said at least one continuous nedia stream nay for
Sais beraet ona continvoubamedisestaiam onay fosdastaned contain video,

A arReedpRTgobhas Eoplin sy BRh St fom d Server, for
inRINES S%oﬂfbﬁt%%ﬁeﬁr {8 €@l clieht andvei r@hdéﬁddjorﬂheafdrmmial in

set up, I n a synchronised manner. This stream ng
whigle spidaadient is setapr gamsugclar@mearmamn@rr dihig §fé%nmg

e plfes 1o e ibaiRag o FAsH e seieBh BRUE J%%%gy be
denel ﬁéﬁily sfréametidb sarEcliers! $aid rﬁtmnpngusacmhtreibdt thesaid
RTSP, and may for instance allow.to sll

rsetocel, ferinstancaea semmgrRotossl as theR @ ﬁ?dfﬂ')‘é‘gé?%d
g%taﬁéataﬁé\ﬁlto %g%rjétcﬁtgﬁ ahaloiggglsglthé BfredRfhd. "Sa?é'F@‘l’ﬁE fever

on an server nay
dperbtedasyeptommcoemntmm swid tclient and inrsaid lserves mnsirmay be

aRehonoan SR S0 554 BRURE doneralfaor skt HE S G

tﬁéic‘angﬁt %@Né?'grdrﬁ \Aﬂﬁéf?éﬂ'ﬂr&ﬁ\tlﬁhoué hfedia aetuallistens from or

according to said | east one quality netric, as for
maybermmffarerﬁ mstanqgtThmqualrtmf saldgtreamiaghis detarmiged at

t |
o ST e BBLEL BBRELE Ry T e TR
SettinRftatiofroF air8Wuesiag eviens Bald amallt@raaetrm:seslass at least
qual'ity metric depends on the deC|S|Qn
partialy 6¢flr|9%ﬁ kow satd Atleast ereifnYally melHe J@mg 3’80‘5#??’35‘?@‘1
R g U R e
\fvﬁéthlehtatfﬁamg dﬁetam cantinupts omedia strcejannls aé\gecbdafranwlsald
corruption duration
o s i o S T B
gualﬁ%n# ic'(né hé/b8B tédrﬂg)tl‘éh%ﬁﬁﬁﬁoﬁ Swherein said

I ne In sal step of sel ecting, at |east

s@ruptidn duration nsay e siefined aeﬂb@tlmeabeﬂl\@@s\ta epsupied frame
for st ance froma pre-defined set of

QI%TIC
andthe Qe’FFeqqq am§nd at |east said client

Said set of at least two quality metrics classes is pre-defined. In said step of
selecting, at least said client or said server choose at least one quality metric,
for instance from a pre-defined set of quality metrics, and at least said client
or said server choose a quality metrics class.from said pre-defined set of at
least two quality metrics classes defined. Said quality metrics classes may for
instance be based on an error tracking algorithm or on a decoding quality
evaluation algorithm. Said pre-defined sets may for instance be defined
within an RTSP and/or an SDP. Said step of
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or said server choose a quality netrics class from

said pre-defined set of at least two quality netrics

cl asses defined. Said quality nmetrics classes may for

i nstance be based on an error tracking algorithmor on

a decoding quality 30 eval ugtion algorithm Said
pre-defined sets may for instance be defined wthin

an RTSP and/or an SDP. Said step of 12 selecting may
further conprise the negotiation between said client
sefetting mvay further aonifzisstthe megotiatien betyean 93id ehient and server

d I I b
cBoridoadiane:or sl gualy aiefER anda Jus ity Aikif cgsBY<"e
q%g%é‘ﬁéﬂ mJyode HO8E Betfedt Sdidaenthii saeethrongh aaitl at

ast one sel ected ualté nmetric and said at s

motmlcot jomipsiance RTSR and<3PQ. Bpsedhpnisaichat legst ere g@'&ictfd

) S ST e oSe B Tonen rpors
daitequalty of eart strsarming td@aidisetvennal quality netrics

cl asses restricts the interpretation of the quality
netrics definitions and thus contributes to nake the

144 ralﬁg%tasflrgpéﬁade(ﬁ lc8tHd pieaBht RVENEGMGhE Sncorporation of

ccor a Seco aspect of the present invention,
admtlomert quahtyat\etms alasses resmndtSatbal lmﬁemr@tatmmf the quality

d d
e e e A LA
Q%ﬁﬁéémpgdooébrq%@tl on, which, i nt er alia, depends on

e deci sl on whet her frames of said conti nuous medi a
stream are good franes or corrupted franes,

Aol s dshe B e ShTindtr iy o

é"aUHltloﬁEt ﬁu@l&¥ ehatEGs clalsbed addy aharddititstahdegrae offresom
a variety of definitions _of a good._frane.

Th .
i thasiefntiepsn AyalibBedisscEer bRtaTe: faxear %Ptl%‘ﬁ‘% ration,
\gb%ﬁr M%Pafagld?zﬁgﬁg% Iélnqﬁé 'd'é#g'idrﬂqvggétc r gr%ﬁfésé 6f|3égd Ic)?ntlnuous
meairstrém are ypoddrgmen br appl piedtframesgﬂs shtectpdas gyality

Tt i oo Blb maTiE 4 TRt e By B Sk e
JEAIRY thdtHES BRiss CRRRN may férhﬁst%h@@ p%w@@%oﬁdr@ty BBdéfitions
of a good frame. Thus, without loosing conciseness of the quali'ty metric
itself, because each definition of a good frame according to the quality
metrics class is fixedly prescribed, the scope of application of the quality

metric is extended.

According to the method of the present invention, it may be preferred that

said method further comprises the step of negotiating said



WD 2005/ 088929 PCT/ | B2004/ 000356 13 quality netrics
cl ass between said client and said server. Said
WO 258522 on may be based on said protocol  thatTABRR4/00035
controls said streaming, for instance RTSP in
conbi nation with SDP, and-mag further conprise the
negotiation of said at. |l east one quality netric.
According to the nethod of the present invention, it
awayityempreiiesr edatbabesabdnpeatiac ol idefd nesy &gyl ity
Sg}_a{,%'fcs acl ass field wthin at | east one of its
BT OT 0coT > 49t REIGHAEE 1omBRY ResRPGeguan topidetriotscol
tedasslbetd8ntsolca e ' i Ty .each _quality .
netrics, class of sgiagLtﬂ Sreg?gg??%’éd)fgg? 1%”5%551 ee§§tg¥3t\?06‘
ComRI R yicRt vith SPEssend mEmcHhugtakint v omRiAiseS tELaSS
.Anstance.he_assigned a uni que nunber, and
nig;?{%I%%%a\ llrl]t%@m%?rllgc?%cﬁggggf PEquPﬁgﬁtYCB‘ﬁ’f:éiiﬁs the
nunber of the quality nmetrics class that has been
'Asel ected. Siml arlz said protocol data units may
FUPt Y cont 5iR BeFheddof okhehpriedenti finvahtapnof isamey
béltprdeasten I d j ric and a field for
caI?ryi ng a f%é%%a%ﬁ%a?ﬁg@%%é% ﬁgglﬂéénadgflé AfHefietrics
chrgprifiewdteithid at least one gfaltbypmBthie:agdqsaid
unﬂ}’%' ivgﬁl x@{rﬁi cs.gl ass,.Said protocol data unit nay
el ther e = pFotdcBralith MAFFirsr chagst Faeldnisr a |
capatlocadf Dadmt URyingoLadieedha | .|.L.ng, sai d :
selie%,ed qual i tyﬂyrre%ri cs ¢ asgkgﬁﬂngg%ééo?%%ﬁoﬂfwﬁ?ld

Phfe dqf¥ed ettt Qb athdgasihp tvwel gsalit{endbacksproiessal
e an

Etal an i  PErEfuLLed. Spid field may b ,
o,pti%ona! H o or ° enaa g}la)l'yf)?%mlpﬁtgapa PPotesbgned a
urgfegriee uminttesr Acad déaid t@ud hecyrehbed; F &*ﬂ&s@rffgf& then
oddventd %rﬁe't “F?% b greferred that said quality
nheins the qu ¥¥s he quality metrics class that has
been selected. Similarly, said protocol data units may
further contain a field for the identification of said at
least one selected quality metric and a field for
- carrying a feedback value that has been determined
raccording to said at least one quality metric ana said
quality metrics class. Said protocol data unit may either
be a protocol data unit for negotiation or a protocol
data unit for feedback. Sigﬁalling said selected quality
metrics class during negotiation may be sufficient, so |
that no fields in feedback protocol data units may be

required. Said field may be an optional field or

‘mandatory field in said protocol data units.

According to the method of the present invention, it may
be preferred that said quality metrics class field is

located in a header section of said at least one protocol
data unit. Alternatively, it may also be comprises in the

payload section of said at least one protocol data unit
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| ocated in a header section of said at | east one
protocol data unit. Alternatively, it nmay al so be
conprises in the payload section of said at | east one
protocol data unit. 14 According to the nmethod of the
present invention, it may begpreferred that said set
of rules defined by at |east one of said quality
netrics classes conprises deciding the earlier of a
conpletely received I-frane of said at 5 | east one
Aoeatding to theradithod of ’é’@mresenhevdahtldn itonpy beqirgferred that

d |
aid Sahatples daTined et igpRtanefreaid SlafS bRt ades °
Jgrn?ﬁgﬁes"ﬂb‘é’cﬁhg thé Batlial 898arcobhpleted) ideeived Ifrarhk ad sard at

ts to OD in case of a video frane or 1 in ca
leastaunmmmupuarmedna@@reaatpatmgNah craRetsty @&?Wedaffame of

%lq?iﬁtl Foue ggaﬁrﬁgé{isoﬁﬁ?g aast?égrﬁ ftel g*% %‘é’{ Qﬁo?‘ogfb%g to be a

Wr%@' Whé?éiﬁ'tl"{@mte@é‘ﬁ\l §8kithér sﬁ@iﬁalwddoﬁdéfaults to « in case
ubsequent frames until the next good WD 2005/ 088929
df@‘l’ mdeaml@me)ooe,a@ case of anfaudigframep and slecigi@ g, frame of said

l-f

SR TRl SRR i3 bEB8 g o b6 ¥ oo
fe&mEaif Baidt frgmeagrbeiptetpiyxeteivell camisaidrfrarha andaale of
the H. 264 or MPEG 4 Advanced Vi deo Codi ng (AVC)
suhseguenttiames untihthe ned999dnt s an IDR-frame. If said
client can derive the actually required value of N
from extra information, e.g. information obtained
fromthe AVC recovery point Suppl enental Enhancenent
Information (SEI) nessage for AVC video, that val ue
may override the signalled or default value of N
Said franme may be understood to be conpletely
received. if all bits encoding said frane are
correctly received and no bit error occurred.

According to the nethod of the present invention, it
may



be preferred that said set of rules defined by at
(geast one of said quality netrics classes conprises
#e /Qﬁ‘sﬁ%j’ a coded frane of said at |east one PCT/IB2004/000356

conti nuous nmedia stream as a good frane based on an
error tracking algorithm- Aecording to the nethod of

the present invention, it may be preferred that said

set of rul es defined by at |l east one of said quality
IrRite i tQ B¢ asarsurbedr i obbetwipei naad Iifirameceded for

_ f d asi, one_ contl ugus nedla streamto
lﬁi@%E%%G%é?éaﬁgémé lﬁh 8 3ofpie eV§ PECETTERM ¥hegsiig

szld efitamancohtabes acher copbedeér piRe0t RBFWH AL 18L . Tn

decid'nﬂ?adgredictivelé coded frane of said at |east
e Ctontt nhot? nehi ¥PkEr tahdvensedavidee Crdimg i(AVCY
coSec£ONPl £1 et Yr LEREI Ld_cl t i f 1S
réélctlon refereﬁ%eyggﬁ% %éég ?%ngs ofgggd fF%nﬁ?ld
t teabhedertoe ritipe egicfuabey othguint-ad. vSaud of N from

#{gifﬁﬁ¥b{¢1 franes :g{nﬁggggﬁlggnﬁgggggggr%gggdtgz AVC

ranes w

r e B i SR b U ﬁp@éméﬁw Wi 0
O B S DRy areﬁigl\%&%tgggéaﬁ ?gﬁ%ﬁ‘ééﬁﬁﬁaﬁsm

TSFIAFH tPe AYareidemd Bar V@l@@um@YVQVyrcodedtheanes
o) as.fr s Wth tepporal
siMa &80 NBYE 16 LINGS] SL O9F i Salggggnghgayegg

Aot | on- conpensat ed prediction to ora
undeitsttzet yt dybd akdmpgll syt agee OFed hef S110Bgte encoding
lation anong the video franes. _Said redi ction

S%%§e&¥ﬁ%% RPTRSTFRYLY GFEFREYafcandenopbiti erron

od@ferece pixels in case of video. According to the
met hod of the present invention, it may be preferred
that said set of rules defined by at |east one of

Aé%%fh Lid Ver,dBhd 1S4 €L as es conprises deci din

co edﬂ#$ane saldg 2 Teastc n%ﬁﬂ?lﬁﬁgﬁgtﬁﬁﬁvalﬁsmﬁy
be preferred that said set of rules defined by at least
one of said quality metrics classes comprises deciding a
coded frame of said at least one continuous media stream

as a good frame based on an error tracking algorithm.

According to the method of the present invention, it may
be preferred that said set of rules defined by at least
cne of said quality metrics classes comprises deciding an
intra-coded frame of said at least one continuous media
stream to be a good frame, if it is completely received
at said client, and to be a corrupted frame otherwise, or
deciding a predictively coded frame of said at least one
continuous media stream to be a good frame, if it is
completely received at said client and if all its
prediction reference samples belong to good frames, and
to be a corrupted frame otherwise. Said intra-coded
frames, for video, may be understood as frames without

temporal motion-compensated prediction, but possibly with



good franme according to a decoding quality eval uation
‘V$J®Prithn1 According to the nethod of the present
A é’r(fqu’??n, it my be preferred that sai d setPOf/B2bES0356
defined by at |east one of said quality netrics
cl asses conprises deciding & -intra-coded frane of
said at | east one continuous nedia streamto be a
ood frame, if it is conpletely received at said
TEPPERt , CandPebipé zedundeprrdwithie thkerfuase, @hd said

gegi b predigti-vely coded frame of said at |east
pongig%gﬂ??%uéﬁgéﬁe F%méﬁre ﬁFtXlagoa §6&d Oer amelerstood
a$sfr@mmwlwiehytéﬁpekaedmatiéﬂLdoﬁbéﬁabt@@dg@'di%@ibksto

rg@gdiction reference sanpl es bel ong to goo ranmes,  or
FAUGT tRastemrgspt sedupdaneyab¥ Faképaphdvenyage of the

sE060% Vedheral be PoRULRLRGNhET 61 406C roafRLES o fLar
i nstance reference piXels for video, of "s&fd
P¥fptlet@l yreferened spmplssohagatrdrf Lageahekopg to
ae and all_concealed parts of said franme are
p%%éé%%%re SECHTBET PHKETEi hocOREBaPEIVRERPS of said
frame are obtained by applying an error conceal nent
algorithmto |ost or erroneous parts of a decoded
AP dto sl PeRhed afdthe poesen8s8eaention, it may

PG 6., erein said.conceagl ed parts
aﬁg g%%%%%ére assa%%ds¥¢ éﬁ r%@%?aaﬁgbﬁﬁ dgyyat least
onft fdfererick petliben satdiconckas eds pashsriand decidi?g a

surroundin onp| etel y_ received and decoded parts o
cosaeTc%I #ﬁ%gcfé %%r‘gvx?%\ 1 BRSO, CSRF ineonecukdiat asay

gdal il HWEHLRRE | 66 £54dPEEL foieconstructjon of
| ost. or erroneous pixels basedﬁgn&%%gilglegﬁ )

akqKidiH - nei ghbours of said pixels. Said average
boundary difference may quantify a sum of | um nance

di fferences .
According to the method of the present invention, it may

be preferred that said set of rules defined by at least
one of said quality metrics classes comprises deciding an
intra-coded frame of said at least one continuous media
stream to be a good frame, if it is completely received
at said client, and to be a corrupted frame otherwise, or
deciding a predictively coded frame of said at least one
continuous media stream to be a good frame, if it is
completely received at said client and all of its
prediction reference samples belong to good frames,

or if at least a part of said frame is completely
received, all prediction reference samples, for instance
reference pixels for video, of said completely received
parts of said frame belong to good frames, and all
concealed parts of said frame are considered as good,
wherein concealed parts of said frame are obtained by
applying an error concealment algorithm to lost or

érroneous parts of a decoded version of said frame, and



bet ween pi xel s at the edges of conceal ed parts. Said
threshold may for instance be equal to 3. According to
WA P Hod of the present invention, it may BE&I/IB2004/000356
preferred that said protocol is a Real-tinme Stream ng
Prot ocol RTSP in conbinatiroR7wirt h a Session
Description Protocol SDP in the context of a
acket - Switched Stream ng Service PSS of a third
wHBhErSt FERInBBRFealeEnRaAtEarFEn SORFICaNedSas] RRRL nef/ an
LBS IO p tiQn gdescriptio
BB R s £ R BRI ol SR pares
asdi dustoending. cnpiedely treceieedethod Ricdh®l PLsaNtor

Sgn e?tion,.it ngé be Breferred t hat. said SDP
BbApPFalS &7 PERGY BnEhspRhodtt.r SHice SRS dam oAt for
ihe8shcengodPal kEY BB €S ofl BFS ref O?Ls‘%’ru\@%%{ogfe%f??lod' t or

[
quality metrics class field is capable of ying
SgreReghal PLyehet Phesdcbasspetiedi enddice: dehiprathiset of

; t [ trigs.classes. ach quality
nrér%?if"lﬁgéics:l éggsglﬁg{; {%}r{g?ﬁSt %ﬁ& B <48§y é’&iméi%ra’ni que
dafiffbeencamdagagdanuakit ¥ Bah bgs 1ehdssnideeld A8 nces

_bcontains,thi nunber of the quality netrics class that
Rh¥eeBeRh*Sef et ebhe SPAPREr P§, coriceadprd pemtisoutSainhy
thuethsia gyt & | f hdent i-fi cati on of
said at IeggtPbgngnégﬁégfegéq%gﬁfgy%ﬁbﬁfic. 18
According to the nethod of the present invention, it

referyred that .said SP is used to negotiate
Aggéﬁginygﬁeﬁg?c@egﬁggsoﬁeF eRTESCH e FIRR AR s ditd may

beeprefepteticabbt Baili pkb¥obaied 03 Raid - i
attri bute. SDP may forginstance ge useg t?qﬁﬁiﬁgﬁﬁgmlng

PERECCALGRTFEL iBncorbyBariey Wathi es SessigualDesyription
PBLELSS &bBSSES+hLt Ll n_adyvant ageous, .o add 5 said
et o he: GO at PPTBGEE PRt recheadopor<Hie
Sheganingi darivhcei RBEonf Actbididngehertia ofEded 1@f t he

resent_jnvention, it be preferred that said RTSP
Cﬁ%‘%’éﬁéc | BEY ﬁﬁ?ﬂpdg%ii SRP Yy SEFatfehanss @rovide
thegpiesehbat 8y 86EckiptaBAetB8t is required by the RTSP

in order to control said streaming.

According to the method of the present invention, it may
be preferred that said SDP comprises at least one SDP
attribute that defines at least one quality metrics class
field, wherein said quality metrics class field is
capable of identifying each quality metrics class of said
pre-defined set of at least two quality metrics classes.
Each quality metrics class may for instance be assigned a
unique number, and said quality metrics class field then
contains the number of the quality metrics class that has
been selected. Similarly, said SDP attribute may further
contain a field for the identification of said at least

one selected quality metric.
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initiated by using said RTSP DESCRI BE net hod in
conjunction with said SDP attribute. 10 It is further
proposed a conputer programw th instructions operable
to cause a processor to performthe above-nenti oned
met hod steps. Said conputer pgogrammay for instance
be run on a processor that is integrated in either

Sedatding iodhé method aF fﬂ\efp@és‘éﬁflnvellﬁoﬂ it hefy BelirbBREd %P&é?@ REiSP is -
| r.am C risin

o RHb e ST B U B pt b BB e at s

partidy based QmsamaSDBrattrlbd'le Siifomey foe instanoe e 0RO thitiate the

ﬁédnoﬂ%onlJf qh§I|tJ ME&IQ@EMP&L%?&%?&NC% er%gguglls rr{r%gvag ag%aus to add

recel vin
3¢ fegldd e§Ppaﬁlﬁ”P@8ématmedéﬂiﬁm&mﬁm@atmmlf@tlgnreamto a
cI ient, wherein said streaming is controlled by a
coI t hat 3 er at ed between said client and said
BElie o e etnnd oLE @ esaat imapions f o e s rPbELHIGIRTSP
u¢esermE$ra3|B& methed fol el hegotigtighe 5&ia thegotatéd mtay folRistdne be

PS4 D 80l S8 B3 S5 B BB e,

partlally based on the deci sion whether at |east one

ft fs&%é?%ro%@ééﬁ @Eorﬁﬁﬁétprgg'?arﬂ h‘ﬁ%ﬂ étBHQHﬁergﬁgltoa aust §am
pn it e

is a frame, wherein sa
Poress rrt° PBH%H‘“S aQ%\feere%@nawethpg Stﬁ?ﬁ rS%CQfmmé@! program may
foh@s@ahee il onel edcRdorabialid inegratdd ih efihetlsaiRi%liért or said server.
selected froma pre-defined set of at [east two
gquality netrics classes, and wherein each quality
ivistfuorithes poipased a cnrspu'te} ppcligiarﬂ @fddﬂ&do&@tisnﬁé a abrtnblﬁéﬁéro Mk with
b a different se

kb SIS SLEPSEBerEPraPeRorh G abiteBenthieg femod
stepsst one 30 contl nuous nedia streamis a good frane.
It is further proposed a streaming system conprising
at |least one client, and at |east one server, wherein
Ibs furdhes progased B MEnAGROTPHEIRY Eecaiving ataiserver, eaprstedavality of a

Steiathir@f of la€ieast on@@6nthmub&y YhedilVeRs M 1o Sdlieht, ﬁ/hér%ﬁ\rgaﬂ&tﬂeﬁmmg is
I ot 0co et ween

t ed
G 0 o e A S e
sairquality is tepodedhirorh paid ftliesdh basesitonast st ne Seleeled ligily netric,

34 g S3S) R0 o0 S0 RO Iyl a0 b B Saprcommee
thalds gidpast pe@altymse@ 9n thetderision svhathguatliéasy o frameefsaeiat deast

Wdoh%tfoh@heﬂﬁ sﬂ*fearln‘?saac'bodﬁafFatrﬁ@threpﬁssaftp%mtdt@r%{)oned further

deci sion whether at |east one frame o
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§e@dc£éd£ftbﬁi & bbe- dBcf n&dbdl of %Ié&@m&%ah@ n{e@rﬂ,@rcta%gesf Hhd WR&rein each

a, sel ec rics class, wherein
%ﬁ‘f% me?rlcs class in satlde pre% ? ned s)c/et of at least two quallty metrics classes
defines a different set of rules on how to decide whether a frame of said at least one

continuous media stream is a good frame.

It is further proposed a streaming system, comprising at least one client, and at least
one server, wherein at least one continuous media stream is streamed to said at least
one client, wherein said streaming is controlled by a protocol that is operated between
said at least one client and said at least one server, wherein the quality of said
streaming is reported to said at least one server based on at least one selected quality
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5 selected quality nmetrics class is selected froma
pre-defined set of at |least two quality netrics

cl asses and wherein each quality nmetrics class in said
pre-defined set of at least two quality metrics

cl asses defines a different st of rules on howto
deci de whether a franme of said at |east one
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A OB B b bR o SRS gl S o
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| east partially base

er ence
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frame bf saicatdeast bnelcartinoR@ingedid steam is 3 gdoghadef r ane,
wherein said neans are arranged for reporting the
qual ity of said streami ng further based on a selected
§irefurther praposed 8 clisnting stishmingi systeani coremisiagtneshing aahngeg for
Hﬁ‘éréﬂlr@sa ;S}t)l%%& that c§ﬁ¥o¢§£ @t?eanfuﬁ@ a@leQEteong &bh gusc‘l%gdlgfstr am
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|ee§tSdneTswtéct§U ?Lléltty’ m@ﬁﬁ:rw&‘eﬁelﬁ k&g aeRasteht @&éctgct:l agarllty metric is a
of eci
Al Srberfte Gprp it £ hes iy otes S btfer Sam ehatharat

ragtamd flamerof saitl tat leastfone t:brﬁlhumsopetﬂe Streans B ravgiod iffame@, wherein

d f
54 FRA o2 S o OB RSPl ABRER s n
Pelegied auplitygoetti¢sralasgswherein saidiseleater qa@aity metics tlasnis selacted
BARrébsmHee e éf%’i 12 §GHb th]@ rﬁel"n@spv\ﬂéés%g a‘ﬂH%H T’é{n Q%Ch cvallty

said streaming fromsaid ern sa|

Metrics flgss 18 galg pEraetsied spt 9f ehlsast die auablvapetees ‘d@ﬁéleﬁ ggfines a

iferehtCset ofrORs \Oh @BRItd dScidelwindthdr @FRimed1 8aid @t Ra5tefhe continuous
a quality of experience nmetric that

ﬁ‘galglits fgaéﬂésta%é:ﬂdlt 319y based on the decision whether at

| east one frane of said at | east one continuous medi a

[ [ alit
IS A R PR AR s thS R BiAl) b garancea o
pRaratings reptasel thaipenteise stesamingdf atleast oneabtinyouseedia stream
fé)' #dient, 8nd REARCRAgEd Bme%elpﬁﬁ aqggd\xﬁﬁﬁuém opsfa}?aétrelaﬁﬁlﬁtfrom

uallty netrlcs cl asses erei eac
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SR herain BBk rak léSstQJné%él%&ted d@élit)nrﬁétné‘lsdd élfaﬁgy%‘ﬁbxp%ﬁtan&f metric
ether a frame o

ﬁr“agg g Paﬁ'aﬁ% ‘?ﬁ%ﬁ@ cigion el ptdeast goptiame ghisid adeast
@& continuous media stream is a good frame, wherein said quality is reported further
based on a selected quality metrics class, wherein said selected quality metrics class is
selected from a pre-deﬁned-set of at least two quality metrics classes, and wherein each
quality metrics class in said pre-defined set of at least two quality metrics classes
defines a different set of rules on how to decide whether a frame of said at least one

continuous media stream is a good frame.
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It is further proposed a protocol for a stream ng

system conprising rules for the control of a

stream ng of at |east one continuous nedia streamto a
client; a definition of at |east one quality netric,
wherein said at |east one quadity netric is a quality

of experience netric that is at least partially based
miB fulierghestioseda prdiciohfer a @trednﬂﬂgiﬁysﬁiﬁe cﬁﬁwaf@ng)fule%%r%écontrol
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er r ot oc

netric to a server el n sal
Rt pag continuesimedia stesamyis aago%ffa@ﬁ ryles If@éhﬂ selggtjon of at least

théihtllaﬂlw rfic; laﬁ& rlﬂés’ﬂféﬁﬁi% re f%'qﬂalﬂ@@ﬁaﬂi@@aﬁ% rB%‘éléd &n said at
qual i t

SS in of | east
%@%ﬁ"&?e'@%g 585"%‘??‘%%8 ae'a?ff WB?fswtsagieqrotﬁz@P' 81‘”“?(1‘1’%@0”6?5 a
Hefinitioo ofla st atikadt ives qualifyrastrcsodlasses, dvhatein mtquel’tﬁ metric

i i fr
El%eg |2 EHQEF I-g%fmo sgtIJf %ﬁ?}a?t't\ﬁ%@aﬁ’i&gﬁetg?s Cge gSsps g?ﬂenggl (51[ iffeggnt set
pfrules op dawito degjge \qunertayram ofisaid at leastowe coatindousiinedia stream
fsQ!gdoB GrahRPRIds f&fthé §‘élé’ctﬂh‘ 3t Et\lallﬂff métﬁbéjcla%srfmé]@ pet of at least

&@r r based on said sel ected [1ty netrics c .
é"%ca Bspes and piesifer the rqpﬁa °f j&AvaliBypfwpidistreaming
fuptherrbemsed b sam asldcted yedlidahettcs/dldds. reference to the
enbodi nents described hereinafter. Brief description
of the figures In the figures show 20 Fig. 1. A
Sheserand iother agpeetsa thatinventiof wil bPapparént Sront arfveslucidated with
. tack according to
FRERE G e Tt oot e Heifine? T on of
Real -tinme Stream ng Protocol (RTSP) negotiation header

BT ABSHr %ﬁatﬁ@%ﬂg or art, Fig. 2b: a definition of

%‘8“? eh eader according to the prior art,
¢i1g)iresShow: qef i nition of a nodified RTSP negotiation
header according to the present invention, Fig. 4. an

Iary ro Bl ock . statys p for an error
énceal man’{s\‘/Esl s 'ﬁ"f&ﬁﬁﬁ%@%’? aﬁa%%a‘ikggt he present
i nvent i on, S8&hedSpeabHing SeBAe (PST) prB06I4tL2R @3&dding to the prior
art,

Fig. 2a: a definition of a Real-time Streaming
Protocol (RTSP) negotiation header according to the prior art,

Fig. 2b: a definition of an RTSP feedback header according to the prior art,

Fig. 3: a definition of a modified RTSP negotiation header according to the
present invention,

Fig. 4: an exemplary Macro Block (MB) status map for an error concealment
algorithm according to the present invention,



- 21 Fig. 5 anillustration of a nethod for the
ch)l cul ation of an average boundary difference
8ffp§fi91"?g to the present invention, Fig. 6: BCI/IB2004/000356
flomchart of the nethod of the present invention, and
Fig. 7. aschematic represenation of a system
according to the present invention. Detailed
description of the invention For the present
Fi%wventi on, thepridiousiratienr of & yethodafiort bRe
f eedback RTSP r..as defined in Fig. 2b still
appl y. Fbmeveré,gelgcqﬁloaoﬁjﬁneoo%e%%t?\éﬂ: eﬁ?@@‘%ﬁ%’éﬁer 3
is defined, abiffledeattd dd@rddng H8 RS pi€dent
negoti ati on RTSP header 3 of Fig. 3 provides. an
addi ti onal RTSPYSHIXPMetrics-class, which may either
have the values "0", "1" or "2". During negotiation
between the streamng client and the stream ng
Figrver, thus rotflomichatte afiathé ymerhsd cot hethe gﬁﬁeg@nt
be used in the _subsequent ality feedback of the
stream ng clieft’ 1% d'i"eeatfﬂ%pon by utilising the
Metrics RTSP field of the nodified negotiation RTSP
header 3 of Fig. 3, but also the quality netrics
Figask' is negotsi &CREMARL tHenBePRPtaeidete] o5-of aisem

RTSP field. If i d.to initiate OE netrics
negotiation, the rlgblt%l&lijg% cﬁtkg"sslg] T ve&'fr%oo%e
added to the SDP attribute that is used for QE

negotiation initiation. WO 2005/ 088929
PCT/ 1 B2004/ 000356 - 22 The present invention

Detiz0pios® sid Sthe i i esentndred hoedse 1 9n

For the present invention, the protocol stack of Fig. 1

and the feedback RTSP header as defined in Fig. 2b still

apply. However, a modified negotiation RTSP hHeader 3 is

defined, as ligted in Fig. 3.

The modified negotiation RTSP header 3 of Fig. 3 provides
an additional RTSP field Metrics—class) which may either

have the values “07, “1” or “w2~.

During negotiation between the streaming client and the
streaming server, thus not only the quality metric that
is to be used in the subsequent quality feedback of the
streaming client is agreed upon by utilising the Metrics
RTSP field of the modified negotiation RTSP header 3 of

Fig. 3, but also the quality metrics class is negotiated
by utilising the Metrics-class RTSP field.

If SDP is used to initiate QOE metrics negotiation, the
Metrics-class field may also be added to the SDp

attribute that is used for QoE negotiation initiation.




judge whet her frames of the continuous nedia stream
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franes). Each of said respective nethods is uniquely
identified by one of the-va&Rues "0", "1" and "2" that
the Metrics-class RTSP field can be assigned.
Assuming that the quality nmetric is at |east
partially based on the decision whether franes are
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metr|C|sacorrupt|o ratlon

JPﬁggrwh@Fbﬁrcﬁnamas of the guakihyolg! meeiQbeY AL HhE+
to the selected quality

u t ccordln
1%??*%%“‘% E enﬁEﬁe FBICGRAFSE AA6 gpg-m fFireanets,
(tihthei soreheq speckehiksatiel 9t the, g t% ”Etg'Q ﬁgch

chi eyed, because each quality nmetric
ga??? IF?SPBEEEHeomEQb@denanendqueiyomd9ﬁwlfiea|5yd%ge

ot Busenc il gl caR oL AL,
REeBctipidomanthe ahsEgneﬂdgABgumﬂﬁgheﬂataghgrgagiggyby

resent lnvention be discussed
mé@%ﬁlnbsn%?h %a%%ep?FF§?l%¥th6§eﬁSO§|ﬁhEadeassuba one

witk Sied O SEEahdls THeE g&¥9g 0308 S enha cin
modi fi cations. |t ?s desc??grgbggdfggs g? gHStance
1% &he Q%a¥h%YéE¢¢¥%¢ bf 4)carcoppleneliyraeeshyedne

otefd ¢ ;ﬁ 4 9 (}4-Advanced Vi deo Codlng

(AVC d‘g%m Jzﬁlf T rllzto"?f 2YRE hGuAL{ RY cBRBFéEePyeying

th@mmmm 0889204 AT/ + B20R4/ QQ@éééed qd;iLyame
%f er the last error or loss, where t Fer

metrics class is much more concise and s1gn1f1cant.

Furthermore, a specialisation of the quality metric is

achieved, because each quality metric at least partiélly

based on good frame decision now is divided into three

quality metrics, each with a different good frame judging

method.

In the sequel of this description, the three judging
methods as proposed by the present invention will be

discussed.

First judging method
The first method is similar as the one disclosed in Tdoc
54-030860, with some enhancing modifications. It is

described as follows:

A good frame is the earlier of 1) a completely received
I-frame (for H.264 or MPEG-4 Advanced Video Coding (AVC)
video, IDR-frame), or 2) the N-th completely received



signalled or defaults to 00 (for video) or 1 (for‘
audLo%. If the client can derive the actually
WO ZYHPF8Y val ue of N fromextra information, BCHIB2004/000356
i nformati on obtained from the AVC recovery point
Suppl enent al Enhancenent 1 rdormation (SElI) nessage
for AVC video, that value overrides the

ve-specified_value. "Conpletely received" neans
f?%gie 51%I%efh§ i s enrRided ea®) mhérwe Nets Ogither

] - ohet fr fol | ow a good franme is
Saars) o S2ErbERE ' T o et ner @ kEpwi sudio)

14| ttheubldéquentahr @®@s o ARe the JI780E J stio
i nclusive) to the next gooed franme rp?efxc? ugl?'l ¥ )V"’ré]njr’*ée of N

TESPy Gptea FrEREEAtéesone jwudginfpmetthionh et SE6ed d ron
T T A i T
IréEPKBationdé8EI) bee sandeolfoanavdral b | A

O FARES=E: by BavRr Specd tea upie | ¢ Snmwlmiia.
Tecelved andall 1 LS predtst Farer BFE RCE Satping aie bl

ChEPBNgFAgr¥edgood franmes, it is a good frane.
O herwise it is a corrupted frane. Third judgi ng
net hod The third method i.s characterized by applying a

LEeat Fame décbibwningual byde¥ahmat kan-alkgqrl A,
igof‘sSi'bl e (g(nj?odi ment of the third jugg}‘n%g'er‘%thOge\ﬂelllved'
e U3 FTBed- T REt NetBegHere, \WOL2086b688029t frames from

CRETE +8R0 0% 003565 on 24 .ipstance. of the third
nethod is at | east %af%?gﬂi%{@? 85°Ene’ next good frame
(exclusive) are corrupted frames.,

Second judging method
The second method is characterized by applying an error

tracking algorithm. One possible embodiment of the second

method is described as follows:

For an intra-coded frame, if it is completely received

it is a good frame. Otherwise it is a corrupted frame

For a predictively coded frame, if it is completely
received and all its prediction reference samples are
belonging to good frames, it is a good frame. Otherwise

it is a corrupted frame.

Third judging method

The third method is characterized by applying a certain
decoding quality evaluation algorithm. A possible
embodiment of the third judging method will be described
in the sequel.



based on the conceal nent of |ost or erroneous parts of
a predictively coded frane. Thus a parenthesis on the

WOPPE2%r r or conceal nent strategy of predi ct P@BIB2004/000356
coded franme has to precede the presentation of the
instance of the third nmethé4. -It is assuned that
erroneous or inconplete parts of a frame are not
decoded but-di scarded before decoding, therefore no
integrity checking or bit-error detection is

TREr £ AERBH-AL rect [ | ved parts of a picture
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' roblock (MB). hased status map of the fra
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appleeyedrrvhengye a e _th .resides is
5 iy e A R

avai | abl e for decodi ng, and
E¥ame  hasetpspiecededthef prheenstation pEPtBentaLRSnce of

theOshi rMBferfQgceal nent is initiated. Gven the
structure of Cofrectly received. and |l ost parts of a

frame and the MB-based status nmap of a frame, the
Iap:glied conceal nent al gorithmis MB-based. The m ssing
fr %ea%?%%¢§pF§%Fs§r€@0§PE§ By WBsompiketd partkost" ai n

£ +d\Re S4BE USoBde 85 a - 16 X 16 .Y

- pixels, 8 X 8 U %ggixeﬁsé?gﬁggﬁgﬁnggfgﬁ?e??cPélngr

thems hare enantntegantdy \chetkingooehbori-aapee BEKELEion is
conceal ed, it is marked in the

- as_been
pé%%?ﬁggﬁhgggg Cheeat BT SCeABEIoRRYEENRE " EoPi ety are
decsded efirdt) ahsochde theonsgal g9 r eated a
reliable neighbors in the _conceggﬁ%%?éggogaééea ¢4.%%n
r POFEERFG ek | kepeciivadhackohbdeat ¢MBEI Bhbea

sl " tos B, EXES _Igh uc ases, WO 2005/088929
PCT/lé%%%4/000356 %@%_ g spagus of an MB in the
status map is "Correctly received" whenever the part
where the MB resides is available for decoding, and

"Lost" otherwise. After the frame is decoded, if the

status map contains_"Lost" MBs, concealment is initiated

Given the structure of correctly received and lost parts
of a'frame and the MB-based status map of a frame, the
applied concealment algorithm is MB-based. The missing

frame area (pixels) covered by MBs marked as "Lost" in
the status map are concealed MB-by-MB (16 X 16 Y pixels

8 X 8 U, V pixels), wherein Y refers to luminance and U
and V refer to chrominance pixels. After an MB has been
concealed, it is marked in the status map as "Concealed”.
Not only the "Correctly received" but also the
"Concealed" MBs are treated as reliable neighbors in the
concealment process whenever no ﬁcdrrectly received"

immediate neighbor of a "Lost" MR exists. In such cases



an unsuccessful ly conceal ed MB can result in
) %gtlon of this conceal nent m stake to severa
@15ﬂ # ng concealed MBs. Therefore, the orBET/IBI904/000356

which "Lost" MBs are concealed is inportant--The- . . . _ |

processing starts with MB- & ums at the frane
boundari es and then noves i nwards col umm-by-col um.

Thi s Brocessing order helps to prevent a typica
aBoH’GE Frefeinildvarkencrad eds Mhadwr I’rqsl‘l-é-tl.ls'lliﬁ|ﬁ)1yopagatlon

of dLhtEoubhooldhanonhiauays Tl lon areas, ) arge coded

pr ediction error cen ar

cpngpagam M@stoTthefe&&y" t(l'feord:trlc'réiOliSq R g &ql.. MBs
a a n?tdon over several franes) parts of t
f?aﬁ@ e §< ASsABRETEAERapIHSt R?foqwlsmtaisart&p with MB

c8unhig Lhecnhgoncgak ready conceal e
MBs 402 have the s?gte{ulga% 5 V\Ar%glcredgtgl , é%’rﬁseéﬂ“gf‘r S

C%\é@ﬁvbmhngéumgs Thasfzpnfhees;tsamlgs ogffdtél'quexée_lpée -t-Ol d1QSfent
stat us st " e currently
Ng%%eggedé¥§g%nfmegén@éﬁFgg k@aﬁofsl§mﬁ§r%&j§%? usually

"dfflfleﬂltNB(dlEthtﬂnuf)uét hek ilopdiacales a 6%% &1
that can only consist of conceal ed A or

pﬁ% ﬂé%onCﬁF?OrtbFﬁéEFFyPFé@eP¢e§h°némgmboﬁimg1NBS 403
86 f ce At ast t such MBs are
P ﬁa#§§gng €5 €Rb égg§ E% At o8 gg&Fe&reﬁBs 402

avai T abl e O herwi se, " neig orln

sinelar smoused ovarthevavanagma@e@pe@a&t@nOflngqudmg.
directly operating in the pixel donaln a nore
efficient approach is to try to "guess" the notion in

Fide 4%ﬁéW@gapéﬂﬁﬁ:s%ﬁaofN@i’;eAfQQa@ésSQﬁ?O@ﬁ% | Cg“ n

schenes from avail able notion infor
CRceHpRRal Phage giibers . aihﬁdeguessedlnﬁbMB@n4vecb@we

T enee 7T ane G0 DU05) 0BA056 PLY) PRS00 FA0MEss 405
have the status of “Received”, lost MBs 400 have the
status “Lost” and the currently processed (being
concealed) MB 401 is marked as "Current MB". Fig. 4
further indicates a lost part 404, that can only consist

of concealed 402 or lost 400 MBs.

Only "Correctly received" neighboring MBs 403 are used
for concealment if at least two such MBs are available.
Otherwise, neighboring "Concealed" MBs 402 are also used

in the averaging operation.

Instead of directly operating in the pixel domain a more
efficient approach is to try to "guess" the motion in the
missing pixel area (MB) 400 by some prediction schemes
from available motion information of spatial or temporal
neighbors. This "guessed" Mot ion Vector (MV) is then used

for motion compensation using the reference frame.
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reconstructed pixel values for conceal nent, and no
WONPP888%al pi xel domain operations are used.PEIVEB2004/000356

notion activity of the correctly received parts

(groups of correctly recerv@é MBs 403) of the current

picture is investigated first. If the average W is

smal | er than a pre-defined threshold (currently 1/4
ThexePBiedrpineh WWlvespanert khealflinkds trapamss r4Q4d o €
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the 1lost MBs 400 are predicted as described in the
foll owi ng paragraphs. The notion of a "Lost" M 400

The Reedbst gd a.spatLa [ or_MB'.s tion
relying on t%%égt t?gt?%glEogggggggtFgﬁélyﬁgﬁpﬁﬁFFon
(gfoupat &l ¢grrecghporengifednmBsaneas bs khehlirrent
related, For_exanpl.e_..in-a frane area covered by a
p%%%?ﬁ% }%rﬁﬁY%ﬁaﬂg§€gﬂefBBFEctFftHEGNWVFFQBG MVs is
seahl énuchisn b ed-aeanseihahrbbnbsge di, Gt,.
The. W_of a a'E{\,E%)st" VB 480 isrpredigtggﬁf%%ﬁ?gﬁélZ? t he
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PRI CEFTIY npPrereiment LReusads eAnd the MVs of the

18| e e @6 | Ok thee§IBELESLs BE bl gck, si ze, that
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Pyragmuies s. The notion of any WD 2005/ 088929 -
PCT/ | B2004/ 000356

The motion of a "Lost" MB 400 is predicted from a épatial
neighbor MB's motion relying on the statistical
.observation, that motion of spatially neighboring frame
areas is highly correlated. For example, in a frame area
covered by a moving foreground scene object, the MV field

is continuous, which means that it is easy to predict.

The MV of a "Lost" MB 400 is predicted from one of the
neighbor MBs (or 8 X 8 blocks). This approach assumes
that the MV of one of the neighbor MBs (or blocks) models
the motion in the current MB well. It was found in
previous experiments, that median or averaging over all
neighbors' MVs did not give better results. For
simplicity, in the current implementation the smallest

qeighbor block size that is considered separately as

Prediction is set to 8 X 8 Y pixels. The motion of any



- 27 8 x 8 block is calculated as the average of the

émti on of the spatl ally corresponding 4 X 4 or other
WQRMWSEBRL. 9. 4 X 8) blocks. The decision of ROTAE2004/000356

nei ghbor's W to use as prediction for the current MB

500 i s made based on the snBdt hness of the conceal ed

(reconstructed) and will be explained with reference

to Fig. S. During this trial procedure the conceal nent

8 pf x&| bietluess ofa MBaBOOedr @s cahe ubatedges bRy thEhﬁloWon of
_t501a d of each candi date (notion conpensated pi xel
|TRAYarhe frrsegecndingt 4r¥stl 05 bhheheshapkbest.g. 4

Eﬁmlp%P 1Ge change across bl ock boundaries 502a-d when
the 500 is inserted into its place in the frane

is sel ect ed. The zero MV case is al ways consi dered
and this cg{g%/ conceal nent (copy pixel values fromthe

| Ag&§ion r@@p@hdmagghmbrnstMv tef asenge %&aagkthgn
fcervaJH@t Mfly,as other M candi dates.

W nni ng&%?le%l&{cq |%n 3 T Ojﬁésﬁﬂl eR RPRi AReeshnRes of
thei deonmtaledi stesdhon-@sted) Wh&hyi 51t Be é%ﬁ%@%Fed with

e%%o' ute Y pixel value differences of the

' S T lg’rﬂ)or-r? nPEUmD| ks 5041 pl xprecatiutbethe

cdidialdas Pder bl oc OO as _.shown
ineq. (1) mn g‘fag %gﬁq\#ﬁrﬁgn@rﬁl? culgppd (4§ing

the ,th{ &P Isotd I@tearcrkgrrténd\tqla?det , V\/(tﬁdsl Ne:gla’ﬁ"lc(&nﬂ%%iééétéé bhger1
conce in the ocks usi n

v (TGO iRt st puenieed

lummnunﬁdlﬁﬁaﬂbéYaﬁﬁd#%|HEJJK35$Hh%égEg§ 204 _ gn %@f

bl total, nunber of the calculate oundary pi xe
P890 IMEHUEEb(4/B00356 place in the frame is

selected. The zero MV case is always considered and this
copy concealment (copy pixel values from the spatially
corresponding MB in the reference frame) is evaluated

similarly as other MV candidates.

The winning prediction MV is the one which minimizes the
side match distortion dsm , which is the sum of absolute Y
pixel value differences of the IN-block 503 and
neighboring’ OUT-block 504 pixels at the boundaries 502a-4d

of the current block 500, as shown in eg. (1):

min arg
dire {lop,bot left, nght}

(mv dxr YOUT f> ( 1 )

where Y™(mv,) is the j-th concealed Y value in the IN-

blocks 503 using mv, to predict the MV, and Kﬂ” is the

j-th reconstructed Y value in the OUT-blocks 504, and N
is the total number of the calculated boundary pixels.



- 28 \Wen "Correctly received" nei ghbor MBs 403
"exist, the side match distortion is calculated only

WQIWF0BHE Ot herwi se, "Conceal ed" nei ghbor MBeTAB04/000356

are included in the calculation. A possible

enbodi nent of the third nmetA8d-now can be described
as follows: For an intra-coded frane, if it is
conpletely received, it is a good frane. O herwise it
is a corrupted frane. For a predictively coded frane:

[ fadt,-d | etel yLcorrec received and all its
ng%nedi%dt)%%éné%jé e %ﬁ%b"%‘amﬂlﬁégg‘#érbwﬁnépﬁgeﬁés‘gooéhe
sideamestch tdistargoed s a@@lcha’cEdaEnb&aé(regaEhe{%f the

franme,is conpletely/correctly received, and the

O 135 on" rererahed" sappvlegonf MBeoAPReteky inoludet Yn

tHeal vadth parL,s are belonging to good franes, the
frame is judged using step c. Qherwise the frane is

corrupted. c) The frame is decoded and the |ost or

us rts, being_caqonceal ed_using the
A %%%%ge%c%)‘%ﬁ%%lr%??%rgf ot et HERt "aFBeR| R cah bhe
deavariagel hosinglsy yowsli fference, i.e. the side match
di stortion of eq. (1), between a conceal ed part and
the surrounded conpletely/correctly received and
rdlecaded, part . d syl ler than a threshold the
conceal eﬁaﬁ?éelds conhes’l der et ak® g%%IHPf?*f'e%YI reqpeived,

itc g enlgmbda tamer e0thgoike the {&agechsrgng09ds é{E}Q‘?-
O herwise, the frane is corrupted. WO 2005/ 0889
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For a predictively coded frame:

a) If it is completely/correctly received and all its
prediction reference samples are belonging to good.
frames, it is a good frame.

b) If at least part of the frame is completely/correctly
received, and the prediction reference samples of
completely/correctly received parts are belonging to
-good frames, the frame is judged using step c.

- Otherwise the frame is corrupted.

c) The frame is decoded and the lost or erroneous parts
being concealed using the above-described error
concealment algorithm. If the average boundary

"difference, i.e. the side match distortion of eqg. (1),
between a concealed part and the surrounded
completely/correctly received and decoded part is
smaller than a threshold, the concealed part is
considered as good. If all the concealed parts are

.good, the frame is a good frame. Otherwise, the frame

is corrupted.



The threshold in this nmethod may for instance be
chosen equal to 3. Fig. 6 depicts a flowhart of the
WO ROFE2r reporting a streamng quality accRCTHiBod/@03ss
the present invention. The nethod steps are
represented by requests and2&know edgenents that are
exchanged between a stream ng server 600 and a
stream ng client 601, wherein said requests and
The KRohFeagtAehn stbbeymehboRT8RY Eort hestanes biet dhosen
edgadily seen that the nethod steps can be classified
into a negotiation step 602 and a feedback step 6083.
The Quality Metrics negotiation starts with a response
F605 of .the stream ng server 600 to a DESCRI BE r equest
¥4 ©ofeRhet st 7 chhPrgherrerf &be. mephhodsipd repponseg a
s®6B5am n k trics. and a.-quality.
netrigigc aﬁgizg gﬁgg?égg¥bggt%ggs ?SgﬁFﬁngEFP%FOEOOThe
mg¢ghod het¢ms uree veErésgntegobyi pgquesesbadded by neans
L on scription Protocol (SDP) data. If the
a@%?‘g‘glrsnéa Syerenth %1a§ﬁpﬁ§F?‘§naﬁ Wt%Wﬁﬁflr RcStreRaring
sétvehab 60 sondl @ SEJ&ni h§a8esLnB080gONLALRLDY Lhe s
sel ected/npdified quality netrics and quality HEFrICS
TRIWRILT i dHeowkadgenent evebeyothe hBTERdi Bukehebmore,
i wWhy L Sy el te 0 f.or _the stream ng
L BT oo oafe HlshEboR"sttfonehebe and
ches$f leVelntgpal inggoetat tonaseepsypposhgds Fhegehi-gnt
S{%g' &?d all the supported/nodified quality netrics
ated to the nedia level. It may also send the
sel ected session |level quality nmetrics in at |east
one of the SETUP requests. In the above SETUP request
TigpQua it ¢ IMesni emiyeqoni 4t bent Aeaseadivhghr at eeBponkhe

siald tyh retrics for the contpol URL gﬁsgggggrggQLgst 604
of the streaming client 601. Into said response 605, at
least one quality metrics and a quality metrics class as
desired by the streaming server 600 for the future
quality reporting is embedded by means of Session
Description Protocol (SDP) data. If the streaming client
501 supports quality metrics, then it shall send a SETUP
request 606 containing the selected/modified quality
metrics and quality metrics class for either session

level, or the media level, which is being set-up.

In order for the streaming client 601 to indicate that
both session level and media level quality metrics are
sﬁpported, the client may send all the supported/modified
quality metrics related to the média level. It may also
send the selected session level quality metrics in.at
least one of the SETUP requests. In the above SETUP
reqguest 606, the client only modifies the sending rate of

the quality metrics for the control URL as compared to



WO 2005/ 088929 PCT/ | B2004/ 000356 - 30 the initia
SDP description contained in the response 605 of the

WQ 20058889800, Receiving this SETUP request 606, PCIEB2004/000356
stream ng server 600 returns back the 200/ OK response
607 containing the acceptedOquality nmetrics and
gquality netrics class returned by the stream ng client
601, (to re-acknow edge the changes). It may al so

thej eRitint ERBndescnipeiby chetasnedadinghel rerpR@l 605

$ffheg server 600 rejects the changes, it
Ocan elt%%?ggg%ggeM/values and resend the nodified

quallty netrlcs and quality netrics class back to the
B ream ng client 601, or it can sinply ignore the
a%%%Y%ﬁgnE?+?c§E§H8 Hoaresy ﬁﬁﬁrléhecsaggamn@gn&brwer

k f t 600 .d t
csoicosletpiberyl (o) DFoR LERbB- RhYErRR sy Dol

a%¢$ph@d6@nalthpymeenlcsomndnqaanmtyemeeggbgabqaggt|
and the RTSP PLAY response

_ %%g P PLAY request, 608
?e%ﬁ?% o9 vet 1eBB0c fbullBor EEnpFknwledge

tﬁén@haﬁg@@IlaI@dn ailéa FEY LEESLAAd t tric '
cl ass, i ncl udi ng ﬂ* seSS|on§an neglghgﬁgéglxa E %he

%‘F%féjsngmjel%%it a9l f ebibelek atreauing tervke eoo rejects
qual c d_qual i netrlcs cl ass
oot hated qual it Inf@%éf s&0 9, 394, #éssGig ggsend the

then is” perforne | ' 2ast "ohe"
m¢®$fam@eq@ab3dyomeﬁfmnéﬂéﬁﬁf@edbﬁﬁy he8ders2B188s back

deflned in Flg It should be noted that each tine
OB MR %i@ﬁ&ﬁ 69} el AT st sean PhMBAYRISRore the

imm@§tme¢flégﬁﬁﬂd pg§¥|cu€§§8£ éfaé@eaﬁgfﬁgpmfgé’

correspondlng to that request
agkpovkedgs &rhey. t he response assunes

If the streaming sérver 600 does not approve the
modifications done by the streaming client 601, they can
continue to re-negotiate untii the RTSP PLAY request 608
and the RTSP PLAY response 609 of the streaming server
600 would return the final negotiated Quality metrics and
quality metrics class including all session and media

level metrics values.

The actual feedback according to-the negotiated quality
metric and quality metrics class then is performed in at
least one step 610, for instance based on the RTSP

feedback header 2b as defined in Fig. 2b.

It should be noted that each time the QoE-Metrics header
field is sent in an RTSP request, it shall also be
present in the response corresponding to that particular

request. Otherwise, the receiver of the regponse assumes



WD 2005/ 088929 PCT/ | B2004/ 000356 - 31 that the other
end does NOT support Quality Metrics. The sane may

W%‘?:?B?’?/gs?"c?r the QoE-Metrics-d ass header fi el d. PCHIB2004000356
schematical ly depicts the functional conponents of a
system according to the pr ed&nt invention. The PSS
system conprises a streamng client 601 and a

st.reamn server. 600, wherein both client 601 and
t%aetr&g? éic)lﬁh?u’év%n Of 8 NPT oREPRPEP @Hﬁﬂtlywclftrloe The

sdmhatmds |f—‘on thO@PELAL MBE 1 e - RLSR %} Pe1g
entltles 00, 701 use the services o ylné )
protocol |ayers that are operated by further pr ot oco
entities, of which only the TCP/UDP entities 702, 703

Fignd % I’Eechéin@micalbg dégic785theefahovtionalhectbbaant 80or
client 601 is further connected to a stream ng

2 ATV HOTPID P nkPabiie BOTSSRAi ¢HVABALEBr s Theh8SS
syt td’on‘iﬁri@@s agt é"@!re%{ﬁ@n&ilgeﬁgpkbgagh?n I gt&‘% rr§ng
of the negoti ated ality nmetrics and qualtyrre rics
SRS oHY |W%@I%1hgh®tl®r©hl@pual £P¥ walluesrietoesai Have

?E%%sitﬁg%%?g%é Pr ow%le%lég;m?ﬁg %‘F‘H gg??i%l oh

orsaiat irss rtdes ROSE| i Bhé R%Beénu@t1¥ba7bbe %@Puséatﬂe
lity, values are transferred to the RISP

rmnl t or ed
T 91 IRIET KRS (PERTP oL stRVEFS6bAT aker coetiayed
bRl RS q at gg p sipg. psLa
T ool Rt LYo 2 8e LA BRSLSy DRESRCE g8
enﬁxﬁxQS|?ﬁﬁov7®@ ama tM®aIPtgnbitLhe SbﬂeaﬂDBgare shown.
ta rate of the

%opsltllg:aé ion b¥ enhanééf E dﬁ
Feam Ty Bppt T E8ET or T 15 t TRSERGEnEORPREESENEC a
strmeakmfrfgerqm:Ewrmcsn_b@@@n@né@éh&ée%@m thEﬁ hBHSE‘&LQ”

has been descri bed above by neans of preferre
t et o tthpcifeide Fioreaminat appéneaanen in terms

of the negotiated quality metrics and quality metrics

class and inputs monitored quality values into said RTSP

“entity 701. Said streaming quality monitor may for

instance be provided by the terminal, in which said
streaming client is set up. Via the RTSP, said monitored
quality wvalues are transferred to the RTSP peer entity in
the streaming server 600, where they are input into a
quality data processing instance 706:fbr evaluation and
analysis, which may for instance aim at improving the
quality of the streaming application by enhancing the
data rate of the streaming application if it is found

that the re-buffering events become too frequent.

The invention has been described above by means of a

preferred embodiment. It should be noted that there are

- alternative ways and variations which are obvious to a

skilled person in the art and can be implemented without



alternative ways and variations which are obvious to a
skilled person. in the art and can be inpl enent ed
WQRIR988920 2005/ 088929 PCT/ | B2004/ 000356 - 3BCT/IB2004/000356
deviating fromthe scope and spirit of the appended
clains. In particular, the d#ality netrics classes nmay
be wused to render the definition of any quality
dnetrgc th%% is at least partially based on good frane
O8R5 BH MBPR threropry aasd salnifte ofarie iappenidadv a
cspemial rsati : ai ual j_t.y I,.C.. For _.instance,
qual | tytﬁe%)??}géehéﬁgs’sgggn—%“éa&%gg;ieygt&i {FeldiSses may be
ugedi APt Fendeof thkatiefsntiaidme afndernstped itRdeletdic that
.corruption itself, or may provide definitions for
i§] %‘Fe?éﬁ dB&FgééléV PRERE C&r BANG SFeme wisicds igremore
practoabinahtioatWhB aafidakiiine %ﬁﬁ%ﬁpatgggdqgl£§¥¥¥on of
partially depends on a definition of a Corruption,
Satfodrebity RmeERifer BoroAtistancepoquiaig tyf mettrears ng

gyaLiL Yy Ih ' . <Lhe_present. i.nvention is by no
“heans rgggr?ggggagoagséﬁfggfi%ﬁ%FRlFHPPE &gnﬁaéﬂ drF to
bevbnfiersoontinundeiron spsiapt ibhse tappl, Cald ARy Brovide
d%tffe ent mﬁreISS% and even wired stream ng systens
Y hEChfagPhed T ELEPREVESET eSS Ofaiffgme] coXmgtthiaths,

whOEh! €REAT I BE BosbiRATH BY I Ly I peat;l east

one conti nuous omedia stregﬁgks%snggﬁgg 8%§1 %%ﬁﬁ at
lapgt waereialdsi dependanpngai sefantitabhedfby @orruption,

0 h | s_operated.between said client and a

a%%?%gfskc%n%?f%iﬂageSC?nFéESrFFRSrFéngapé Sérgeminge
quabityy Thesatdpst b€aghiagpkasedtOAndbnkeast ;QNey 1o

selected quality nmetric, wherein said at [east one
m%%?%c?%ﬂ“%ﬁﬁF?@ytﬁeFPPé1F§taoquanityiaﬁ gexperitdote

OB 1é Ccbhi@bink Sadiohe rthakly based on the
mdecisicc:)n whet her ~at ?2%§?goné§go =Bp1ication™in
different wireless and even wired streaming systems may

be imagined.
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20 . quality metricé class field is capable of identifying each quality metrics class of said

25

frame of said at- | east one continuous nedia streamis
a good frane, wherein said reporting of said quality - LLOYD WISE
of said streamng is further based on a 10 sel ected '
quality netrics class, wherein said selected quality
metrics class is selected fgoma pre-defined set of
at least two quality netrics classes, and wherein each
quality nmetrics class is said pre- defined set of at
| east two quality netrics classes defines a different
Claingt of rules on how to deci de whether a frame of said
at |least one continuous nedia streamis a good frane.
1. 1A fmetdb@ 1ok Bﬂmgca?gfrgéﬁln%é guéllt?'\m\érelri Uf 36t pne continuous
conprising negotidtin I cS class
medibestreaen issstrebréed éma erdt mndlesenevesald&treﬂnangl& bortrolled by a

' f th 1-2, wh d
protospE et i Septdibbetedn sai cofkarnd 2 sebiots eOMPESRGw { hi n
- gtorebslamb ters%.d)éeﬂvbstrmeuém%fgéfdasti»éarﬁ Pa@%ga%maﬁeéét one

qual Tty metrics class field I's capa
seledted quaﬁtyumgtn@awhecmalsat@aweast are seélastedoquality thetric is a quality of

oxpefpee BethE thakit ol an Rl PP S aneidholion Wighesias least one

framé af daidustlibast o sdritmueLia$edib Stridahsis 4 6684 HGmMd 2
header section of said at |east one protocol data

~ urwherein sarﬁéen@rﬁlng@féagbqwlﬁg of saigll diteaminguh diriian basied on a
selec?&li qu%ht&%?ﬁ‘lccs 5 :glshgge@g r%ljoe g%égte%g%%rrfg){ ﬁmgetrtls%egass is selected

from eagSr‘el-cﬁfm@ﬁ set@f a0 isetved Yuakgehyeids Icidssegtamd wharéin@ach
ast one continuous media streamor LLOYD WSE 34 -

qua“tyﬁ@equrpl%?nﬁl @i¢ ple-fetieed set ¢fralipagtwequalitt medrigs classes

defln?Q% &ﬂ@?dbn@ ggf‘éf ﬂ'fgé’% 8n h%W t\?)hadé%ciéé Whhaltr‘?"esrtaI frér%eq\fl%r iP5t Rast one

contleuoQOedlzgatneamdsagmmfﬁtalms to 0o in case of a video-
frane or 1 in case of an audio franme, and 5 -
deciding a frame of said at |east one continuous media

2. StTrametidd Q&&d?éhn@ toQPAfh 1 I fafBet eoﬂ%n's‘m% JtiaBAE said quality
Mg

said frane is conpl etely received, and fra
metrigs [Classtiatygentsaid eliand andtsdid shenext good frane to be
corrupted, otherw se.

3. The method according to any of the claims 1-2, wherein said protocdl defines

a quality metrics class field within at least one of its protocol data units, wherein said

pre-defined set of at least two quality metrics classes.

4. The method according to claim 3, wherein said quality metrics class field is

located in a header section of said at least one protocol data unit.

5. The method according to claim 1, wherein said set of rules defined by at least

one of said quality metrics classes comprises:
- deciding the earlier of
- a completely received |-frame of said at least one continuous media

stream or
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- 6. The nethod according to claim1, wherein said set
of rules defined by at |east one of said quality _
nmetric classes conprises: 10 - deciding a coded frane LLOYD WISE
of said at |east one continuous nedia streamto be a
good frame according to an gyror tracking algorithm
7. The nmethod according to cI aim6, wherein said set
of rules defl ned by at least .one of. said quality

metri C"!ﬁ sses conprl ses: deC| di ng an intra-coded '
f r ame Ty Nethi comapletabueaceivad ramei of soiksahleastone ceatinuays media

svocfaly g 45y e k% GRTSHE P thr n

eitheosighatiediondetayiisedioc in vadeyoftd dikdoffraie opfl inajadeadf an audio
| east one continuous nedia streamto be a good frane,

framesanq o conpl et el y received at said client and if all

- to%cucﬂﬁ&%' r’n@ fS8ILLB58 @gégpéﬁﬁwlﬁﬁls%gdl%%tl%%w following a

ranes, e a corru herw se
good'l‘l’rmnafﬂbl’m@cb good)lfm'hlm@ it said Ifrainm is, corhpletd|y récdived eindodaid frame
r.ul sdefln | east one of said quality nmetrics
and @'y P suntlhéhﬁ BedPoodirame to DenEoTBpted: efhggwise.

Ieast one cont| nuous media streamto be a good frame
ording to a decoding quality evaluation algorithm

25 he metoaesrsdingdeiaing, wbeiinsaidset whevles ﬁeﬁaedl by at least

~ one é@al@ﬁuéfg&%eﬁl‘éfdléﬁés%nﬁn{ ast one of said quality

metrics asses conprises OYD WSE 35 deciding an
- i teciding dezbdeddnamefof saidlatdeastesrss comtihuowstrhediatsream to be a
dia streamto be a.gopd frane it is conpletely
good@@gp\?ggogﬁngﬁ& a"a"i%ﬁ%, ﬂwlgﬁr't@g’a corrupted frame
ot herw se, or deciding a predi ctlvely coded frame of

d at | east one conti.nuous medi a streamto be
7. g dtf metiipd aggording;te Qajmpb cvBerpin §§'Q| @f gles giefined by at least

one Wéeﬁ‘@buéﬁ? rﬁét'nc?fclds‘sés Cehﬁ-g#s%gl on reference sanpl es

bel ong to good franes, or at |east a part of said
- f rdeeiding anontpé-epdes framoe bf said atlléasionei adritionous hesdiacream to

be a BERERRF.HE % BBt rarued B sAid qieBl ariP s Baprypted
fram@bttfetivisd lopme are considered as good, wherein

conceal ed parts of said frame are obtai ned by applying
- deciding a predictively coded frame of said at least one continuous media

stream to be a good frame, if it is completely received at said client and if all its
prediction reference samples belong to good frames, and to be a corrupted frame

otherwise.

8. The method according to claim 1, wherein said set of rules defined by at least
one of said qUaIity metrics classes comprises:
- ~ deciding a coded frame of said at least one continuous media stream to be a

good frame according to a decoding quality evaluation algorithm.

9. The method according to claim 8, wherein said set of rules definéd by at least

one of said quality metrics classes comprises:
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10 an error concealnent algorlthn1to | ost- or erroneous
parts of a decoded version of said frame, ‘and wherein
LLOYD WISE
sai d conceal ed parts are considered as good if an
average boundary difference between said conceal ed
parts and surrounding conpl gsely received and decoded
parts of said frame is below a threshold. 10. The
met hod according to any of the claims 1-9, wherein

sajd. protocol is a,. 15 Re Streamn Pr ot ocol
P HeBIHG B8 1B asbas i O Salel Tosst BEEHANINHONS media stream to

be a é&@& ‘Pr%%e ks &ﬁB%tél?'?%@éﬁefEt éaﬁ%ﬁgﬁf anf thHE chupted

t ream ng Service PSS o genefation no

frame othemwiseaor ons system 11. The. net hod according to

i m 10, wher ei id SDP |
el & f¥Rd Ty RRgEd TR € BERAiAE Tedtiorey dnihipus modia

streafil &55e bi RIdd framer Riiths BhfhI&tep/ ﬂebélveaQat@%H Eifcht @n@sl of its

prediglior sefgrensgi samples delang:v gead

field is capable of identifyi n% each égtllta);bnetrlcff ot
amgs, be gagbagpaat 0 gal rame

o oA R M TR AR BB Hcavea
partsiatsaid-frafledssioNg tavgeod $idinfes: lanandil éttesridp &S M\eéalétframe are

| east partlally based on said SDP attri bute.

Cons'ﬂﬁéedras weadawberain sgneealed parsiaf sam&amaqargarbialnﬁsmy applying

an oSBT o [0k B B B oo ghrooncr

said fram‘ee and aviierpior $aid conebalby paitsaretdopsidengd ak gabdlifas bverage

nti nyous nedia streamto client, wherein said

(0]
boungﬁwe%eﬁ? RERSAILAORGRASHPEESEBA Surteanding completely

receiP&§ éﬁB %CB%H%%HSS@ 's‘gl&*ré lisHetbw

tﬂ SPoIET wher ei n

sald quality i's report rom salg |enl/ based on at
| east one sel ected qual | ty nmetric, and wherein said at

10. O T‘H’earﬁbtrﬁfbea&?dﬁﬁbe(ﬁ diBfithy c[H?rtnEHCQ' @h?reﬁ?r'?éﬂd{%gg{acoéins a

experience nmetric™t I's at ast

Realitinge Streasiing PM)tet:bIeRTSP iheastbipatiorf withw $éssan Deatription

erog SPGB o a i
genePRIFHBEIE LB IniERidricgystess, wherein said selected

qual ity nmetrics class.is selected froma pre-defined
set of at 10 least two quality netrics classes, and

11. WAHEMBHRRLEC @GS JIRE {6 SwikérfFsail §[§'qu:omperises at least one

'SDP attribute that defines at least one quality metrics class field, whereln said quallty

metrics class field is capable of |dent|fy|ng each quallty metrics class of sald pre-

defined set of at Ieast two quality metrics classes

12.

The method according to claim 11, wherein said RTSP is used to negotiate a

quality metrics class between said client and said server at least partially based on
said SDP attribute.

13.

The method according to claim 12, wherein said RTSP uses a DESCRIBE

method for said negotiation.

14.

A method, comprising:
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defined set of at least two quality netrics cl asses
defines a different set of rules on how to decide LLOYD WISE
whet her a frame of said at |east one continuous nedia
streamis a good frame. 15. A conputer programwth
i nstructions operable to cayge a processor to 15
performthe nethod steps of "any of the clainms 1-14.
16. A conmputer program product conprising a conputer
ramw th instructions, operable to cause a

- prBERNE ai 8 SSEYaToPPPHSHBURY Ol AR ARING Y bfeastene

Y/
cortla s Sy e ARG s 2 oo
that wce:%ahedd!etWeaptsamellembande%nvedl\ahe:relresardlcmahty is reported
from SeIE ST fabed Soitfens e actad Giustint el and whssed said a
leastHe\ESBcteda|UdliBt meBRSS eP&@alﬁil b?@kpé“%%@h@tr% thhfRSAt ieast

one server, whérein the quality of sal streamng is

| bal’tl@b'pb@?@éijom Hiesde@SIaﬂ whetber aﬂeasmmeafram@‘osm ahtedséaae

ity.metric, and wherein said at
contlﬁgggfﬁi}eﬁcﬁ g&? %ﬁfﬁﬁ ?9‘ metric.is a quality of
explesrofnsald raeﬁaiutwstra,@@rtééf@ihér%%bd @éélé&bhml}éﬂgﬁﬂeﬁfbs class,
t he 'deci sion whether at | east one frane of sai'd

wherneinsaid geleciemh avalily metiss iclasstis salected &omare-dahmed set of at
oast 081 Gl Rl Bbse B Py AHERALY o0 il EERTI Saic pre-

definedtgei OS atleasstwoheslity metecsl c&%lsé@ definég'aldiffereABEdt sfFules on
[ d froma pre- defined -set of at |east

| |
how f%ﬁgéfglﬁﬁﬂhs%e}h;% ?rﬁa‘se efl sald @t leash ofp coalinueLE Megimstregm is a

' good 4 bCs class in said pre-defined set of at |east two

quality metrics classes defines a different 5 set of
rul es on how to decide whether a frane of said at

15. _llgéﬁgm?f&f%&?%f'né@%rlea ualonssté;feg%lestoaca%gg% nﬁFo%EfESor to

nm conpri
perfmmahfneraei‘rmdgﬂelpéofamoefﬂtteldglms pri@t ocol that controls
a stream ng of at -l east one continuous nedia stream

to said client, 10 - . means arranged for reporting

16. t e camplutéryprofrasaiptoduct eanipnigirzps edmputeér progash with instructions
operable to cause a processor to perform the method steps of any of the claims 1-14.

17. A streaming system, comprising:
- at least one client, and.
- atleast one server,

wherein at least one continuous media stream is streamed to said at least one
client, wherein said streaming is controlied by a protocol that is operated between
said at least one client and said at least one server, wherein the quality of said
streaming is reported to said at least one server based on at least one selected
quality metric, and wherein said at least one selected quality metric is a quality of
experience metric that is at least partially bas_e_d.on the decision whether at least one
frame of said at least one continuous media stream is a good frame,

wherein
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one selected quality nmetric, wherein said at |east one

selected quality netric is a quality of experience LLOYD WISE
netric that is at |east partially based on the _

deci si on whether at |east one frane of said at |east

one continuous nedi a strean1hs a good franme, wherein '

15 said neans are arranged for reporting the quality

.of said streaming further based on a selected quality

nmetrics ¢lass, wherein said selected quality netrics

¢ 524 Gupllty ok said Seeaming ia repiefurihed based sin aselestad quality
metrk‘é‘blé’ééalWﬁé‘reff?%éb“s%lé&té&ﬁﬁﬁhtge}ﬂgtn‘@g%rﬂsq ?ﬁac‘f&? from a pre-

quality metrics class In sal
definedasst of wble@satwct guality metsics classessmde/f/hesrem each fiialitg mietrics
set of ru deci de vvh?t her a frane of said

clasSf s pEsSE TR SELR T ARl ssmegéﬁﬁ Flasseg@efipes a different

set off FAEE on hbw tdEQHY HWhétRera ﬁ‘ahf@ﬁ? Y i one contlnuo?s media
onprising: - means arranged for operatl ng a proto

streanmmagoad zansea stream ng of at | east one continuous
nmedia streamto a client, and neans arranged for
receiving a reported quality of said stream ng from
18. saAdlier#tSnal stmamingdwsm’m sanprigingd ity is report ed
based on at st _one,_sel ect ed al i netric,
- wiBrans Sganged for eriating & Faiosel Bt GoHIPEyS MekATEG of af least
one &fRInubYis Medd RECLANMRLsAB bR, that is at |east
partially based on the decision whether at |east one
- . frragengAarranged for repeetm tbreualityt ofrsaid streanting basmmmas least

one {LiBBRH YA el Whelain oL lePt oia salecked iy e s a

quality efséxperiehee @hétrie A4t is ot REst BaftitAl idatedRIN t'h%sdé‘dlsﬁéﬁ whether at
selected froma pre-defined set of at |east

leastiang frameniseictat lepakens contitomsanedlia Heasm qmalgoogi frame,
Me4kdrem €l ass in said pre- defined set of at |east two
quality netrics classes defines a different set of
r (Haid nEans dre\artamgeedod eepartitdy de mélh@ﬁésaﬁdﬁmaﬂm&g further
| east o nti puous nedja styeamis, a 00
baseg ph 3 sEIRGHESL BYaIth Melrics Flass HESISR said SYBRgRiasaliy. metrics class
is selddt&PfrbM a bF@de?r'iEd Qbt &fat%éétrt\ﬁle'aedr%\?tf%eﬁﬁcsl.85§§es? Bfd wherein.

conti nuous nmedia streamto

~ each quality metrics class in said pre-defined set of at least two quality metrics

- classes defines a different set of rules on how to decide whether a frame of said at

least one continuous media stream is a good frame.

19. Aserverina streaming system, comprising:

- means arranged for operating a protocol that controls a streaming of at least

one continuous media stream to a client, and

- means arranged for receiving a reported quality of said streaming from said
client, wherein said quality is reported based on at least one selected quality'rh_etri'c_',:' ' _
and wherein said at least one selected quality metric is a quality of experiehce r’ﬁet_rié'- -
that is at least partially based on the decision whether at least one frame of said at

least one continuous media stream is a good frame,

wherein
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10 - a definition of at least one quality metric,

wherein said at |least one quality netric is a quality

of experience nmetric that is at |east partially based LLOYD wisE
on the decision whether at |east one franme of said at

| east one continuous nedia %%reantls a good frane,

rules for the selection of at |east one quality

nmetric, and 15 - rules for the report of a quality of

sai d stream ng based on said at |east one selected

queaid ayakixds [RPArteeL{ugDEy baseqdrBraselestedAyalitt medics class,
wherEWéJ]Srse%b@d bﬁﬁ flﬁg loYds! i@ '%efefeté’d ﬁShth r@tdeklﬁéld Get of at
qual 1ty netri asses, wherel ac uall y
Ieastrtwt)rquatlt)ctrwjat:s u:lasseaei andrwhetetn each qealrtyfmethch erssts ih \efeid pre-

- def di f t set
ot S TBIH) 65 LTS HRESe?ceEceS Bl s Sles o
“how t&é‘éérd@ﬁ)\ﬂlétﬁé‘rta FHaAHS o 8414 &t ?éds?%ﬁb'c%nﬁnQGQéj nid tream is a

rules for the selection of a quality nmetrics c
goodfframesai d set of at least two quality metri CS‘
cl asses, and rules for the report of said quality of
sai d streani ng further based on said 25 selected
20. qlﬁapratycmie‘brastsreahasgsyﬁém, cbnepridingent accgr]di ng to
clajmAa8, furth risin ns . arrange or
" ndyESifat t'}rgC%f&r@ of et qt)et%/m'ﬁs?tfirgf a5t 98¢ QoBfipeeys Bigdip stream to
a clighti ent and said server. LLOYD WSE 39 22. The client
accor di ng to any of the clainms 18 and 21, wherein said
- prabdefamtlon abat least anegquality yneteicr wbsraih sl 4t lehst cmet huailty

et &ls < B Rlr B AR IRH €3 % By 520 ine decision
whethdeat leb¥i dvie faate sledid bY led¥ebhe €@nihd@sss RledfRbeam is a good
pre-defined set of at least two quality netrics

frame| asses. 5 23. The client according to claim 22,

- V"hrﬁfeg'far Qelgbt?dd L¥atTELEE %?ea{iﬂ;ﬁtgg g{etﬁe dj§ |ocated

header ~secti on . of “sai one.” pr ot ocol

- da'utesu‘nr the portidfea qlalityiof saiciosteiamiing badledidn d4id at least one
in said. set of rules defined by at |east 10 one

wher ei
Sele%?SQHPE(ydU%‘i”ict@ H¥VPes classes conprises: deciding
t Reh&aIr $88 prbtocol further comprises: '

- a definition of a set of at least two quality metrics classes, wherein each quality
metrics class.in said pre- defined set of at least two quality metrics classes defines a

dlfferent set of rules on how to decide whether a frame of sard at least one

continuous media stream |s a good frame,

- rules for the selectron of a quality metrics class from said set of at Ieast two
quality metrics classes, and
- rules for the report of said quality of said streaming further_based on said

selected quality metrics class.

"_' 2 The chent accordlng to clalm 18, further comprlsmg means arranged for

negotratlng sald quallty metrlcs class between said client and said server.
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22.'

23.

- a conpletely received |-frane of said at |east one
conti nuous nedia streamor - the N-th conpletely

~received frame of said at |east one continuous media _LLOYDW'SE

stream after last frame error or loss to be a good
frame, wherein the integer 3§ Nis either signalled or

defaults to Oo in case of a video frame or 1 in case

of an audio frame, and deciding a frame of said at

t { t ||
ot S e el chi oTiBe b s an 2o WreYeif sird Degtgcol

| H%ﬁﬁé¥%chua’-hﬂdm%%'lc% élé@é’fﬁeldﬂﬁﬁlﬁldt Iéé&%%@{ﬁrﬁs roffE&P data units, .

til the next good franme to be corrupted, erw se.
:Mwezsm sehi@ quhlityrmetiics elatisfipld ¢s capable m;demléymg eashigaality

ot class 3 s pitce e Setat M lont Mo it Meftis? digdses.

" said at | east one contl nuous nedia streamto be a

%_od frame ‘according to an error tracking al gorithm
Hhepgient pecedingnto ¢laion2di wbetejn said aualdy nedeeclass fietd is -

icorPaf HrEReEE e okt AR onfbinbenlPul il

~ frame of said at | east one continuous nedia streamto
24.

be -a good frame, if it is conpletely received at said

cT heefﬁtent apeerdingte %{amﬂauwhéaem s0id $%tnaé relesetefined byoat least

- I ded f f
I Pyt S B R L oo b a

25.

26.

- whereln sai
-samctkeauabﬁéwlasbframese@mﬂess tobpra gexl frameeeihereig.the integer

weeitifg @veearlier bf is conpletely received at said
client and if all its prediction reference sanples

be GRPIGIEly 6BeR Ve HEGMenESaIE ableast 6pPr emtéwmrraﬁ@a stream or
Qhhe rN’Wi?Somgle%gly rg@ ({i 'fr%mdeeﬁfgdég‘gby s ‘éld'?)'n'ﬁhagus media

east one

d franme of s | east - one con i nuous_ nmedi a
st S\Eéﬁﬁ'ﬁlﬁr@é@%ﬁ‘ 'egéﬁdiaqf?l&F?etoa‘Ed'bPaﬁ?uQ ?dlcge%tse@aa g

AU dase AR diB R Urid hm

deciding a frame of said at least one continuous media stream following. a good
frame to be a good frame, if said frame is completely received, and said frame

and all subseque'nt' frames until the next good frame to be corrupted, otherwise.

The client according to claim 18, wherein said set of rules defined by at least
one of said quality metric classes comprisés:

deciding a codéd frame of said at Ieast' one continuous media stream to be a

. good frame according to an error tracking algorithm.

The client according to claim 25, wherein said set of rules defined by at least
one of éaid quality metrics classes comprises: |

deciding an intra-coded frame of said at least one continuous media stream to
be a good frame, if it is completely received at said client, and to be a corrupted

frame otherwise, or
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27.

28.

29.

10 28. The client accordi ng to claim27, wherein said
set of rules defined by at |east  one of said quality

netrics classes conprises: deciding an intra-coded LLOYD WISE

frame of said at |east one continuous nedia streamto
be a good frane, if it is cg Q‘pl etely received at said
client, and to be a corrupte 15 franme otherw se, or
deciding a predictively coded frame of said at | east
one_ continuous nmedia streamto be a good frane, if it
ideciding paredigtively coded feame af gaigl atée@stam eantingpus meedia

%?r%gkﬁzfd R& g @o%rﬁa‘ g TR é:gfr}&f&eﬂ)qt%c%&ﬁglag%alc{/a?eeﬁ andif all its

eas of sai
rweelctt@rd refel'énqersainplbstbeldmj & gosbfrariess anp e dedf corilisted
rf etely received parts of said frane belong to good
?agﬁ%g herwjs¢-al | conceal ed parts of said frame are
consi dered as good, wherein conceal ed parts of said
frame are obtai ned by applying an error conceal nent
dlrgociient m:caxrdingsto dainen Bpowherein said setaff raledelefided by at least
version frane, and wherein said conceal ed
o

he Y sgi RIFIEH ClaSSEs GAMATISES: aver age boundary 25

t
GG SRR of b SBSEURRI .S oo groam o be o
gwiod ffaraemccerding tve alechdimghmliality @@aludtien algoatﬁm
according to any of the claims 1.8 and 21-28, wherein

-said protocol is . a Real-tine Stream ng Protocol RTSP

'T'he%ll@h‘t Batdrahgot é]aﬁh §¢Sﬁlhefél§galaeﬁrdf RGeSy An8 25Ut least

in the context of a Packet-Sw tched Stream ng

'saa@fcﬁ@@s&ahiv reetrins ptasgea@pmprtsnsnobu | e

SRR B eI GheREia) e aneieoHpKs Sldiapream to
lRasy o@BGPra%QP if @id édthFe@el}/ hadeited bf‘§§|d53'lleht9%$nﬁ terb% a corrupted
ual 1 netrics class field, wherein said qualit
?ﬁﬁ"i‘ g“%W!f@sofl eldis capabl e of i den]E| fy:jng each
| -
U AT 3B lar B B Tad paeT Pl i

atreahtltoge byyoddirama0if it ebaipletell idcEilel dt%aiﬂf'@liérit @nd all of its
negotiate a quality nmetrics class between said client

adlgawr%féreme sw@mplegdelgng ta gead,/framesd on said SDP
Yrtif ét%é& a part of said frame is completely received, all prediction reference

samples of said completely received parts of said frame belong to good frames,

and all concealed parts of said frame are considered as good, wherein

concealed parts of said frame are obtained'by applying an error concealment |

algorithm to lost or erroneous parts of a decoded version of said frame, and
wherein said concealed parts are considered as good if an average boundary
difference between said concealed parts and surrounding completely received

and.decoded parts of said frame is below a threshold.

The client according to any of the claims 18 and 21-28, wheréi_n said protocol is
a Real-time Streaming Protocol RTSP in combination with a Session
Description Protocol SDP in the context of a Packet-Switched Streaming

Service PSS of a third generation mobile communications system.
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31.

32.

10 32. The client according to claim31, wherein said
RTSP uses a DESCRIBE nethod for said negotiation. 15 || oypwiISE

41

The client according to claim 29, wherein said SDP comprises at least one SDP

- attribute that defines at least one quality metrics class field, wherein said quality

metrics class field is capable of identifying each quality metrics class of said

pre-defined set of at least two quality metrics classes.

The client according to claim 30, wherein said RTSP is used to negotiate a
quality metrics class between said client and said server at least partially based
on said SDP attribute.

The client according to claim 31, wherein said RTSP uses a DESCRIBE method

for said negotiation.



