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Generation (3G nobile communications systens,

BAckQrYuMH 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 built on top of streaming
services can be classified into on-demand and live
information delivery applications. Examples of 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 Protocol (IP) networks is
already a major application today. While the Internet
Engineering Task Force (IETF) and the World Wide Web

Consortium (W3C) have developed a set of protocols used



to the standards devel oped by the Third CGeneration
Part nership Project (3GPP), the 3G Packet-sw tched
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between the 3G Multi-nedi a Messagi ng Service (MVB),
for instance downl oadi ng -a@pl- cati ons, and
conversational services. The PSS enabl es nobile
stream ng applications, wherein the conplexity of the
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sqoBiceSai d RTP as defined by the | ETF provi des means
for sending real-tine or stream ng data by using the
services of an underlying User Datagram Protoco
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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, audio 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.



Protocol (HTTP) 107, which uses the services of the
underlying Transport Control Protocol (TCP) 108 and
w0 b@s/088924 her underlying | P 105. Wereas for tP€I/1B2004/000356
non-streamabl e content 106, the built-in session
set-up and control capabiliBies of the HITP 107 are
sufficient to transfer the content, in case of
streamabl e content 101, an advanced session set-up and
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R‘lP]?C}réﬂg})P]S)4/'ﬂ91£)835’gas]é is 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 (SDP) 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



entered manual ly via the keyboard of the term nal.
This URI specifies a stream ng or RTSP server and the
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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.



networ k. WD 2005/ 088929 PCT/1B2004/000356 - 5 1In
order to offer service providers in PSS systens neans
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streaming service quality nmetrics have been
introduced in PSS systens, @as presented in 3GPP
Techni cal docunent (Tdoc) $S4-030860: "Draft Rel-6 PSS
‘Qual ity Metrics Permanent Docunent v.0.10", which
refers to 3GPP TSG SA4 neeting #29 in Tanpere,

Fi nl and, ., Nov er 24-28, 2003. .The .st m._ng.client
e APE St A e P RE B SOFnPOPTALESR 5h PERo RuLFe, Hgpns
tbhevathual shéeaningsappkieabingigt experstheani Bgreaming

server, wherein said quality is defined in_ternms of
sgavicquarat jtenerescsshryesbeehnitRroer¢er Ay PSFor

' ce_he Serv a k ughi tri
oA B Rs ETER  Shprend Rt B LEARE et
S&DP30Becausprafie RelvbcPSBsQurdnsyaMentite Phemhypetof

RAN and CN, only the stream ng clignt d e .
DeerBERFnY - Setfer W%FﬁhiﬁﬁgéFéd%8y3gﬁg E%%'&églprtlng
- #9581 1 hCBamPRBeCORSRUHARGENoYEmbBES 2us 2Bhabobhe The
measurements may not rely on information from
spreansob Fajens behswreleaRPPLpgdbpckeeigfoypptipp on

DCP, _RLC). The, t ' i , - *
chEctbatk ysolr EboRarhre P Ban e PRe lesipy b o Y
sieaamiegepksven, aheeedaneaidoghdingaser éefihed in

definition, aggregate them into streamng client
tauEei PY ARLF gE2An8Yr BESEL Cfhe Saet FEESAINEhESTVET WAy

fagfgﬂgkaacéebéeén R Legvlhemanl dags oAl ikkeH4dE os
the possibility for the streaning client to réport
megwEqualhtyansasbeerertsprotibd provedsad sy d RFSP and

SDP.

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 consequence
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
respongible 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.



stream ng server into quality netrics. W 2005/ 088929
PCT/ 1 B2004/ 000356 6 The stream ng server is
wo emposedl e to signal the activation of the BCT/ER004M®0356
client's quality netrics reporting and to gather the
streaming client's quality émetrics. The stream ng
server may process the received streaming client's
quality nmetrics to build aggregated quality netrics.
THe gsti¢ancond dsexeer vis arespohosblpatketss gnedpartie and
ujld the n,. Max, Avg, and Std cket loss rate for
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rERAYY c%n%rléukjb‘?rp‘iﬁ%dmf?on%’l%’ér nf*Hdl @Bdsebd Ragkgt loss
rual # 4y ABASHE LOBIY 5 éE@é‘éM[ﬁ? wh§bhp the decoder or
predi cted ‘at the decoder 1 nput), e.g. the corruption
duration, which is defined as the tine fromthe start
of the first corrupted, nedia (audi g/ speech/vi deo
T R YRRt (T RESRLFY G tfhe el LRtEupYehtone
otesDgedofondr eht an®a Miréhenesdabi-obbecbapenti agpperi od
(whi chever is soon;rm%, not including the buffering
teyeineks gapRd aFdPe paes RedbezRsrgapsNeavestoNBANSt  of
netrics are conputed by the termnal based on the
general PSS protocol and the operation of the player
Thdatomsrdeist s herst teaninimappl that sdore &fgthe quality

metrics report that will be sent to the streaming server

and, the complexity for the terminal.

The quality metrice can be divided in 3 different types:

A first set of metrics are computed from terminal-based
media quality measurements (measured within the decoder
or predicted at the decoder input), e.g. the corruption
duration, which is defined as the time from the start of
the first corrupted media (audio/speech/video) 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 gecond 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.



abnormal term nation of a session. WO 2005/ 088929
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characteristics. E. g. nunber of packets lost in
succession. As already nmentidned, in PSS systens RTSP

is used for the feedback of quality reports according

to the quality metrics. Fig. 2a lists the definition

of an RTSP protocol data unit header 2a QE-Metrics

for.the negotiation of he quality netrics. between
a Bt BR R GHROAEVARALERES BFPebAMRG S bapetant
tEb@indP-hisbsrthendelibpkt taArabtarisRISR . pEot gcohygata
unit header 2b QoE- Feedback for the actual feedback

obfpguketreylagtr lossueeasshenstreaning client to the
server, wherein QQE stands for "Quality of
Experi ence". The negoti ati on header 2a of Fig. 2a can
Abealiseddiynmenbionays: ih. PEE epkyeibeRCEP par agetefors the
used, this is an indication that ,either the stream ng

feedbarkoplt ARALLEY e XAPAGLE PERPTRARSS to thENERLERY

n@bak LY PRLTI 68 1WRALt ehENge2Rd i EeRAr biNgn Brshf phBeocol
header 2a CTontains other paraneters, then the quality
daeariunstt haadaikrsgrof@oFsMeequest Edrt bhet apgofdmtion of

. > of i d. : fori Tf th
chE oot FReRagr D5 EohebhC. PRRcrRa kD ioGs dRg, the
sEP8hNOhgUskrirakor BREI Blig.t hBn1QBEsMehei cefiinitsed oft an

the session_level. If the url is an RTSP Media Contro
REPP, PrAEACOBEIRERr PBAT| Beadey ab PRE-Feqchacd érrafge

agéﬁgl EEQhBaQEthi&ﬁa?%@yCREtyﬁkéi%%ohiEﬁe streaming

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 streaming server or the
streaming client wants to cancel the quality metrics

monitoring and reporting.

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

restart in case of mid-session monitoring) .

If the negotiation header 2a is used 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.
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set the sending rate. If the Sending- rate value is O,
w0 bs/0gd9e9 st ream ng client can send feedback PEFERIEH000356

at any tinme depending on the events occurred in the

streaming client. Values > 8l-indicate a precise

nmessage-sending interval. The shortest interval is

once a second and the | ongest interval is undefined.

The feedback sending interval can be different for
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during a nonitoring period. In that case the netrics
range edening the negotiation phase.

The actual gquality 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, Stream-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 ig 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



occur nore than once, which indicates the nunber of

events to the server. The optional Tinestanp indicates
wWOD0208892988929 PCT/ | B2004/ 000356 9 the ti neP@ITEBROQ41®0356

event (or neasurenent) occurred or when the netric

was cal cul ated since the bedd miing of the session.

Al so no events can be reported (using the SP - space).

The optional Range indicates the reporting period.
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i nstance the TEARDOVWN nessage or the PAUSE nessage.
€

syaffal ngThackprtéonhé Bboge- sndieatggathey reppricéng
Lgition of the corruption duration as a
representative of a first set of quality netrics that
are conputed from termnal-based nedia quality
measurenents, it is readily seen that, apart fromthe

odepengeney rotst bepoguahyt Y sMabieg 1¢getonet bgntoe bhe
further definition of a "corruption” and a "reporting

Cbé?PBdUS1PH|§h3u§E?L§AR3¥E?EBSmG§PPﬁ|PﬁoﬁhﬁaRF§ ul arly
H?@Q@Qgs f %egggbpiggi sgg,aﬁfsi m% ecoge§1 tho use

rane is a of speec rame
othat msthotiscopr upted, theeinfbamaddesn' tiscdptrainstanyge
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cbf BB re s e AiRe kL thEORAURR FR5E287-050800. ¢ he
followng definition is introduced: "A good franme is
the earlier of Nfranmes after last | oss or a conplete

- frame, where N is_either ga) signal l ed or (D)
Tﬂéﬂéﬂgt§a?5 to the above-stated quallty metrics
definition of the corruption duration as a representative
of a first set of gquality metrics that are computed from
terminal-based media quality measurements, it is readily
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

oo (for video) or 1 (for audio)”.



00 (for video) or 1 (for audio)". WD 2005/088929
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different stream ng qualities, because for the sane
quality nmetric (for instance corruption duration),
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Summary of the invention

In view of the above-stated problems, it is, inter alia,

an object of the present invention to provide a method, a
computer program, a computer program product, a system, a
client, a server and a protocol allowing for an improved,
in particular a more significant reporting of a streaming

guality.

It is proposed a method for reporting a streaming
quality, wherein at least one continuous media stream is
streamed to a client, and wherein said streaming is
controlled by a protocol that is operated between said
client and a server, comprising selecting at least one
guality metric and a quality metrics class from a pre-
defined set of at least two quality metrics classes, and
reporting to said server the quality of said streaming
based on said at least one selected quality metric and

said selected quality metrics class.



reporting to said server the quality of said stream ng
based on said at | east one selected quality netric and
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media streammay for instahte contain video, audio or
speech information that 1is continuously transmtted
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Saidextt bemist sonendenetnerus hredea ndhuéami navhfeh sai d

ient is set,up, nchronlﬁggcﬂagﬂgérmggagn that

. cl . .én a sg g

l%ﬁ?%ﬁﬁﬁn PR Ak Prac'Th’a’" strean ng 5858

i Shesel hsQYET @l « PRdimi Sté@afBolty BervedNCabE enhbYance a
streanmed to said client. Said streamng iis controlled

coytent SeForocote $atdi abienterad sif cEARARTSPr BRoEBE
£ iﬁgaF“%%ﬂwﬁwghng%ié°5ligﬁﬁafge%§£I to, start,

st op and/ or pause e stream ng. Said RTSPis
syopehebetisdy mimterol Tlehs i $tesaningandy ctakat paadei in a
said , server and be, based on . an SDP. Said server

StEGAIBENG oSO edBFL @VRNSBECTAENTFALr FFTRATReMaY be

cSRAL BN SEY Ve £4000 WBi §higabtienpt | BHOYSsEREbRing is
actually stens from or may be a different instance.
caerolibed tlyy ofa bdi Preteeah nfor sindedBeni Acdtueanheg
client.site_.ac L ng j_d n Lty
pRatfre: 4 HiF Tt anead A0 T8, 18R hne 0T R LA LY
st&rbyf esp ngné&yent patae deldak t tyamehgl cSatdaRTSARt is
| east gartiall defines how said at .| east one quality,
ope¥atred e PEOHRCAkt BrhihEES HBrsphdt GhEENT| FRCail Spid

s%ﬁ@é 208 Al be Vi gBLE| 6ndgResss . 08at hesdeGksi fly be co-
ether a frame of said continuous nedia streamis a

lgoaded ranesvesdbe ydahtigahevitbstbeasenhaptdekirmerhfwom
w%&%ﬁ %%f.Si8Etiggguéomggigoggt£gll§ag e%Stf%Em?toEe%%§

Rt Tty ~
be a different instance. The quality of said streaming is
determined at the client site according to said at least
one quality metric, as for instance a corruption duration
or a re-buffering event. Said gquality metrics class at
least partially defines how said at least one quality
metric has to be determined. For instance, if said at
least one quality metric depends on the decision whether
a frame of said continuous media stream is a good frame,
said quality metrics class may define how this decision
has to be come to. 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 gquality 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 pre-defined sets may for instance be

defined within an RTSP and/or an SDP. Said step of



metrics classes is pre-defined. In said step of

selecting, at |least said client or said server choose
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pre-defined set of quality nmetrics, and at |east said

client or said server cheos2 a quality netrics class

fromsaid pre- defined set of at least two quality
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Aggégﬁigg gg a second aspect of the present invention,
the incorporation of said additional quality metrics
classes adds an additional degree of freedom in the
definition of quality metrics. For instance, if a
corruption duration, which, inter alia, depends on the
decision whether frames of said continuous media stream
are good frames or corrupted frames, is selected as
quality metric, this quality metric can be further
specialised by the selection of the gquality metrics
class, which may for instance provide a variety of
definitions of a good frame. Thus, without loosing
conciseness of the quality 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 step of selecting said quality

metrics class comprises the step of negotiating said



quality nmetric, this quality nmetric can be further

speci alised by the selection of the quality netrics
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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
according to said at least one quality metric and said
gquality 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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a frame of said continuous media stream is a good frame.
Said quality metrics classes may for instance be based on
an error tracking algorithm or on a decoding quality

evaluation algorithm.

According to the method of the present invention, it may
be preferred that saild set of rules defined by at least
one of said quality metrics classes comprises deciding
the earlier of a completely received I-frame of said at
least one continuous media stream or the N-th completely
received frame of said at least one continuous media
stream after the last error or loss to be a good frame,
wherein the integer N is either signalled or defaults to
o in case of a video frame or 1 in case of an audio
frame, and 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 subsequent frames until the next good
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Said frame may be understood to be conpletely
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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
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 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



occurred. According to the nethod of the present
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defined by at | east

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

erroneous parts of a decoded version of said frame, and
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Streaming Service PSS of a third generation mobile
communications system. Said SDP may for instance provide
the presentation description that 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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It is further proposed a computer program with
instructions operable to cause a processor to perform the
above-mentioned method steps. Said computer program may
for instance be run on a processor that is integrated in

either said client or said server.

It is further proposed a computer program product
comprising a computer program with instructions operable
to cause a processor to perform the above-mentioned

method steps.

It is further proposed a streaming system, comprising at
least one client, and at least one server, wherein at
least one continuous media stream i1s streamed to said at
least one client, and wherein said streaming is
controlled by a protocol that is operated between said at
least one client and said at least one server, wherein at

least one quality metric and a gquality metrics class from
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quality netrics and quality netrics classes. It is
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It is further proposed a server in a streaming system,
comprising means for operating a protocol that controls a
streaming of at least one continuous media stream to a
client, means for selecting at least one quality metric
and a quality metrics class from a pre-defined set of at
least two quality metrics classes, and means for
receiving a reported quality of said streaming from said
client, wherein said quality is reported based on said at
least one selected quality metric and said selected

quality metrics class.

It is further proposed a protocol for a streaming system,
comprising rules for the control of a streaming of at
least one continuous media stream to a client, a
definition of at least one quality metric and of a set of
at least two quality metrics classes, rules for the

selection of at least one quality metric and of a quality
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Fig. 1: A schematic representation of a Packet-

Switched Streaming Service (PSS) protocol

stack according 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,



metrics classes, and rules for the report of a quality

of said stream ng based on said at | east one sel ected
waeeabkiogsp2net ri ¢ and said sel ected quality netrPCHIBRA@H®0356

to a server. Said protocol may for instance be the

RTSP in conbination with-tbe SDP in the context of a

3G PSS system These and ot her aspects of the

invention will be apparent fromand elucidated with
Fiefebence to the Ehbedtprovisn désarmbéeHoliefernahker.

Brief description of the flgures In the flgures show.
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according to the prior art a: a definition of a
Real -ti me Stredmvergtidnpt ocol (RTSP) negoti ation
header according to the prior art, Fig. 2b: a
definition of an RTSP feedback header according to
rFife prior art,a lowshadt defi phéi@8tpbdacAoehti pdeBERR
negoti ati on header according to the present
i nvention, Fifventienex@nplary Macro Bl ock (MB)
status map for an error conceal nent al gorithm
according to the present invention, W 2005/088929
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Detailed description of the invention

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 header 3 is

defined, as listed in Fig. 3.

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

have the valuesg “0”7, “1” or “27,.

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.



Fig. 6: a flowhart of the nmethod of the present
invention, and Fig. 7: a schematic representation of a
wa@ymsess2according to the present invention. Bel/EBA0ed00356

description of the invention For the present

I nvention, the protocol stacdk of Fig. 1 and the
feedback RTSP header as defined in Fig. 2b stil
apply. However, a nodified negotiation RTSP header 3
is defined, as listed in Fig. 3. The nodified

egotiation ,RTSP header 3 of Fiqg. 3 pr.ovides an
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Furthe¥more, a specialisation of the quality metric is
achieved, because each guality metric at least partially
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
S4-030860, with some enhancing modifications. It isg

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



RTSP field can be assigned. Assuming that the quality
nmetric is at |least partially based on the decision
wob@siosso2d r ames are good or corrupted frames, POF/1B2004/000356

instance if the quality nmetric is a corruption
duration, the overall inforddtion content of the
gquality netric obeying the judging nethod according
to the selected quality nmetrics class is rmuch nore

S o Bigdigdteanror Rur tirgswrdiere N is either

speci-al i sation of the quali metric s achieved,
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(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.



overrides the above-specified value. "Conpletely

recei ved" nmeans that all the bits are received and no
whraososgoeor occurred. If a franme foll owi ng a gPOOIB2064i®0356

is conpletely received, it is a good frane.

O herwi se, all subsequent -fr2agnes from the frame in

guestion (inclusive) to the next good frane

(exclusive) are corrupted franes. Second judgi ng

met hod The second nethod is characterized by applying
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t hod _The ird nmethod is characterized by applying a
tggrggﬁﬁd E@%gagng qual ity eval uation algorithm A

possi bl e enbodi nent of the third judging nethod will
be described in the sequel. WO 2005/088929
IPCTFI B2SOMFLO00BBE erreRcopge crngnimoswletet parthsi of a

od.is art.ial. Q e .conceal nent
ERRROSr oL, HERBHeRA Pl oo RBREl (b e RN R
theapforéhus anpageftheshectningher appl-eedoer detection is

conceal nent _strategy of predictively coded frane has
pFBQBF@E eA%ﬁeCBF§%EEi¥tE&ﬁeéﬁe@h@aFﬁ§t§§cé Brctyge are

dtBbldametRad., and then the lost parts are concealed. In
practice, a record is kept in a macroblock (MB) based
status map of the frame. The status 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 "Correctly received™

immediate neighbor of a "Lost" MB exists. In such cases,



It is assuned that erroneous or inconplete parts of a
frame are not decoded but discarded before decoding,
W0 bh@sessIee no integrity checking or bit-error PE/EX040000356

is performed. Al correctly received parts-of-a- - .- - ..

picture are decoded first- 28nd then the |ost parts

are concealed. In practice, arecord is kept in a
macrobl ock (MB) based status map of the frane. The
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stake to sever nei ghbori ng concea
coherefioear phaserwaenenaMneady'bmﬁﬁédm%ﬁ.NEme402 have

oncealed ig inportant. The processing starts wth MB
tB8) AL gt ofnd CPRSRE ﬁéundéaqré@cz}ﬁa & iRk B i s

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 MBg 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" Motion Vector (MV) is then used

for motion compensation using the reference frame.



col um- by-col um. This processing order helps to

prevent a typical conceal nent m stake that is nmade in
wob@sossead |y "difficult" (discontinuous noti OPCHIBRAGL000356

| arge coded prediction error) center part of the

franme from propagating te e -"easy" (continuous

notion area, simlar notion over several franes)

parts of the frane. Fig. 4 shows a snapshot of the
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conceal 402 have the status of "Conceal ed",
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doagqglgggrathggg MBs 4QQghave the status "Lost" and
the currently processed (being concealed) MB 401 is

mar ked as " Current NB" Fig. 4 further i ndicates a

0sS rt 404. that n,onl consi-s of .conceal ed 402
L ﬁoggoﬂoﬁcﬁév ﬁeng%Eth ggbche VS eﬁﬁﬂfé?ing

ylasuﬂaesoar eousedtlgronree:@riez@aﬂ MRt 4iof)abofl east duddesitch
MBs are available. O_herw se, nei borlng " Conceal ed"
PREEUAE218r AnXPSE1gatRd A teke &\fertglﬁ Ry SEpecaMVors

slnaitl@@d tﬁgnd Lr gs;el Ye®RELAL 't@&es@lotﬂae Men%%allgzla
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no addi tionar pirxel domain operations are us
palregmaphen act|V|ty of the correctly received parts

The motion of a "Lost" MB 400 is predicted from a spatial
neighbor MB's motion relying on the statistical
observation, that motion of spatially neighboring frame
areas 1s 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

neighbor block size that is considered separately as

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



(groups of correctly received MBs 403) of the current
picture is investigated first. If the average W is

W@ pasi0g8929 han a pre-defined threshol d (currentP@I/IB2404/000356
pi xel s for each W conponent), all |ost parts 404 are
conceal ed by copying fromth& spatially correspondi ng
positions in the reference franme. Ot herw se, notion-
conpensated error conceal nent is used, and the Ms of

g tbhes bHbstk MBs 4f0cargrpsedicthd asedager bbedhenmbh€on of
foll owi ng paragraphs. The notion of a "Lost" M 400

the gpadialiéd toorespspdingl 4 WedghboptMBrsshepedn(e.g. 4
relying on the statistical observation, that notion

Xdt) peeFBFty neighboring frame areas is highly
correlated. For exanple, in a frame area covered by a
nmovi ng foreground scene object, the W field is
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The W of a "Lost" M 400 é pgedicted fLon1one of the
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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 ds, , 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-d

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

min arg 1 s
<dsm =7v_z J

P (v, ) = Y| (1)
dire {top, bot, left, right} 7=l

where ﬁWOva) is the j-th concealed Y value in the IN-

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

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



for the current MB 500 is made based on the snoot hness
of the conceal ed (reconstructed) and will be

wezpsassed with reference to Fig. 5. During tPCHIB20044100356
procedure the conceal nent pixel values of MB 500 are
cal cul ated using the M 502&-¢ of each candi date
(notion conpensated pixel values). The W 50la-d that
results in the smallest |um nance change across bl ock
boundaries 502a-d when the block 500 is inserted into
|ts ace in the fra S el ecte

whet P EeeBhti Hereivany PRISPESE UBEoRLRaFRERE " (CBRy

spaéerhaﬁ/@lhueﬁséas@mbﬂe1§pealéﬁiateQObﬁe§pe{)dtnehéﬁ in
the reference frame) is evaluated simlarly as other

O eEhde dat eencaadedl nhe hghberdiBei 682 WWresippdudad in

tﬁ@ §£1g&fég1 gs the side match distortion dsm, which
'S sum of "absolute Y pixel value differences of

the I N-bl ock 503 and nei ghboring OUT-bl ock 504 pixels

at the boundarles 502a-d . of the curren bl ock 500, as
A ShRRFL P e egmbediment nof, ghe Rhykd method new £ap Bfr)

desg}gyédl glkclgb%g{top bot,left,right} Nj_|I where
(nvdtr) is the j-th concealed Y value in the I N

bIocks 503 using nmvdir to predlct the WV, and your is

- jrt recoa % ct ed Y ge LN the bIocks SOé
%Jﬁdaﬁh TP RECTot at T Alifber o% the SRPRUFEPEd hoURAATS
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"Correctly received" nei ghbor MBs 403 exist, the side
match distortion is calculated only over them

r&Ehgr léﬁl tEngfaESd ahei-ghbhor MBs 402 are included
In the

cua
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 eq. (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.



A possi bl e enbodi nent of the third nethod now can be
described as follows: For an intra-coded frame, if it
WO 20060889®et el y received, it is a good frane. BEUTEB2004680356
it is a corrupted frame. For a predictively coded
frame: a) If it is conpletekyp/ eorrectly received and
all its prediction reference sanples are belonging to
good frames, it is a good frane. b) If at |east part
Thé theethaird s thipl ekehpdcanyecbly instasicectbe ambsen
t he_prediction reference sanpl es of
S@BApI EPePy/ correctly received parts are bel ongi ng to
.good franes, the frame is judged using step c.
O herwise the frame is corrupted. c¢c) The frame is
Figcobedenhdtehe Edswcbrrér oénébgs mpahos fiogi rgporting a

gnceal ed using. the abgve-desctibe rr .conceal nen
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consi dered as good. the conceal ed parts are
rggudstEhenflr anknowladgeudntsambeyOther RISE,. Fetheamore,

.ps.corrupted. WO 2005/088929 /.1 B2004/ 000356 - 29

L aS e R EBhOF 4oP AR RPSE b ROl T OF P CARoE e

ctheseniegqiatot 8 Begbtfatbotiepicebs 6@ 2f howcRartle lbaldye
met hod for reporting a streamng quality according to

StAe pPésent invention. The nethod steps are
represented by requests and

The Quality Metrics negotiation starts with a response
605 of the streaming server 600 to a DESCRIBE request 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
601 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
supported, the client may send all the supported/modified
quality metrics related to the media level. It may also
send the selected session level gquality metrics in at
least one of the SETUP requests. In the above SETUP
request 606, the client only modifies the sending rate of

the quality metrics for the control URL as compared to



acknow edgenents that are exchanged between a
stream ng server 600 and a stream ng client 601
wob@sessrsai d requests and acknow edgenent s OPE/IR20e4/000356
RTSP. Furthernore, it is readily seen that the nethod
steps can be classified FnBO a negotiation step 602
and a feedback step 603. The Quality Metrics
negoti ation starts with a response 605 of the
thér éantngls8PPedeb00ipoianDESCREBEedeqne$heb@éspohstehe 05
Etrganing clignt 601. Into said response 605, at
Ot eh8F BREVGHaPPPy netrics and a quality netrics class
as desired by the stream ng server 600 for the future
qual ity regortlng i s enbedded by nmeans of Session
ReestViipei 6A1Pr BEGEBI Te¢SPPFtdars. Fhetﬁérgﬁmé@mnﬁyrver
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escription contain he response 605

asknowied@8. tRemei ving this SETUP request 606 the

stream ng server

If the streaming server 600 does not approve the
modifications done by the streaming client 601, they can
continue to re-negotiate until 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

reguest. Otherwise, the receiver of the response assumes



600 returns back the 200/ OK response 607 cont ai ni ng

the accepted quality netrics and quality netrics
w@h@ssssses urned by the stream ng client 601 (tBCT/IB2004/000356

re-acknow edge the changes). It nmay al so reject the

changes made by the streanBag-client 601. If the

stream ng server 600 rejects the changes, it can

ei ther set new values and resend the nodified quality
thatrtbe ahhequahﬂt¢0ﬁetNDESS@D@QgtbémhliKW'Wh@rics The
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acknow edge then1 If the stream ng server 600 does not
approve the nodifications done by the stream ng

ngl eft s6RdmatRe% 189N depPBEsNEBt Fuhetnefell dlgpdikhnts of
e RTSP PLAY request 608 and the RTSP PLAY reésponse
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prctsTt t1onal conponent s
the quality of the actual streamlng appllcatlon in terms

of the negotiated quality metrics and quality metrics
clasgs and inputs monitored quality wvalues 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 values are transferred to the RTSP peer entity in
the streaming server 600, where they are input into a
gquality data processing instance 706 for 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



a system according to the present invention. The PSS
system conprises a streamng client 601 and a
wa@toosassory server 600, wherein both client 60RCEHIEL004/000356
server 600 have at |east one RTSP entity 701, 700
that is capable of operatiAg the RTSP. The RTSP
entities 700, 701 use the services of underlying
protocol |ayers that are operated by further protoco
dewtiating, fobmwhhehsopby ehe TeRrUDPoLefiic p@pepsed 703
nd the_ |P entities_ 704, 7 . el ]
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different wireless and even wired streaming systems may

be imagined.



claims. In particular, the quality netrics classes nmay
be wused to render the definition of any quality
waoredosiogsoehat s at | east partially based on gpOTIB20e4®0356
decision nore precisely and at the sane tine allow a
speci al i sation of said quaBBty netric. For instance,
gquality netrics classes nmay provide different
definitions of what is to be understood under a
corruption itself, or may provide definitions for
different degrees of frame corruptions, which then,
in conbination with a quality netric that at | east
partially depends on a definition of a corruption,
cabhQw for a much nore conci se reporting of stream ng
“quality. The scope of the present invention is by no
nmeans restricted to application in third generation .
LM ni.c te . | N [ .
o fr BEEEBEA el BkbBaxTHY, &P A et Wherein ac
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Clainse 1. A nethod for reporting a streamn
qﬁéP?P§ (@A) ei Andt whergdP SR SAEFATSHS &édF&ngFPé&ﬁd

Sgrs@BESCBQ alo§?Ieagt(§lepe§a@ewh%%%m&e%a@@1d
eamng is controll by a protocol (109) that is

opénaned (5@11\>veendsa| dermsnferﬁﬁOpfsolpoamrlalgerrver
600), conprising: -_selecting (602) at |east one

éﬁﬁﬂ???lﬁ@t ﬁﬁe%na‘c leg§hl PRG MBRILEY BEALSICr POM &

p&sa§§Eynﬁ@t§§Esoalags Eeagt ot PRedudlrihraBbli 6% at
cl"asses; and - reporting (603) to said server (600)

theaqUatWquoﬁllsalmesrneanpﬁng§§eda®d said at | east
one sel ected guallty metric and Sal? sel ect ed quallty
—nEEPPEEiRPad§03) to said server (600) the quality of
said streaming based on said at least one selected

quality metric and said selected quality metrics class.

2. The method according to claim 1, wherein said step of
selecting (602) said quality metrics class comprises
the step of negotiating (605-609) said quality metrics

class between gaid client (601) and said server (600).

3. The method according to any of the claims 1-2, wherein
said protocol (109) defines a quality metrics class
field within at least one of its protocol data units,
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.

4. The method according to claim 3, wherein said guality
metrics class field is located in a header section (3)

of said at least one protocol data unit.



2. The method according to claim1, wherein said step

of selecting (602) said quality netrics cl ass
w@oenpises the step of negotiating (605-609) BEi/tB2004/000356

quality nmetrics class between said client (601) and

said server (600). 3. The-nethod according to any of

the clains 1-2, wherein said protocol (109) defines a

quality nmetrics class field within at | east one of
SLt@hprmebheﬁ datardangsto ah¥refntdgi §lgdms dy 4nethiegein

cl as e .S ca abl Q [ h.qual
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claim3, wherein said quality metrics class field S
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e method according to any of the claifs
lfdam&herein said at | east one selected quality
metric is a Quality of Experience (QE) netric that
is at least partially based on the decision whether

catTheasttABE Bea&&a&h $ai d1atim 83Swhere ie0REIChUQNS 1 ity
nmedia streamis a g franme. 6. The nethod according

t@eéraFﬁwslaﬁﬁeF§lﬁaéﬁcﬁrauﬁﬁﬁﬂ?EdnﬁﬁF|@§ Gltadsaish two
S Q19E§ g&&gsg ég%;ggsaﬁekgﬁ§g %M@lf%%@%hkys@EtEkcs

asses I'nes a erent set of rules on howto
dealde mhehb@rta ﬂeaﬁéeoWheahdraa Eeawe odneaid at least
continuous nedia streamis a good f EF 7. The net hod

aRLBr APRGIPYCEFalRE2 RHEFETN §aFd9§ 5yl es

defined by at | east one of said quality netrics

cl asses conprises: - deciding the earlier of
7. The method according to claim 6, wherein said set of

rules defined by at least one of said quality metrics
classes comprises:
— deciding the earlier of
- a completely received I-frame of said at least one
continuous media stream or
- the N-th completely received frame of said at least
one continuous media stream after last frame
error oxr loss
to be a good frame, wherein the integer N is either
signalled or defaults to o in case of a video frame or
1 in case of an audio frame, and
— 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 subseguent fraﬁes until the next good frame to be

corrupted, otherwise.



- a conpletely received |-frame of said at | east one
continuous nedia streamor - the N-th conpletely

wo ewsiossoeh franme of said at | east one conti nuoRGT/IE2A42000356
streamafter last frane error or loss to be a good
frame, wherein the integer RBPi3 either signalled or
defaults to - in case of a video frame or 1 in case

of an audio frame, and - deciding a frane of said at
8} cBke wAthednerAosdingedPaclatfelm FEPEGM NG yS6d of

LBt ean%dgﬂ.dagrﬁggstiEnesékdsgﬁanﬁuﬁii% eetely
received, and saifd trane and all subsedquent franes

uBlatsébecomptrigesd frame to be corrupted, otherw se.
WD 2005/ 088929 PCT/ | B2004/.000356 -_35 8. The nethod

—adeciding eocefafinfeamghefepaldapd SERSSS onpyregtinuous
gﬁcfald:?gdsg¥e§1tn. Lgagt gngglggi sabfleauabibt i et Hef an error

asses conprises: - d ng a coded frame of said at
| eastkbng adbgbriithms nedia streamto be a good frane
according to an error tracking algorithm 9. The
nmet hod according to claim8, wherein said set of

of ULgS ﬂ@éhaadaéﬁoéaihga%b engiff sSawtheedh t9h iRPISCHE
cl asses conprises: - deciding an intra-coded franme of
saiitleat de€asedohy atoherAtogsenedi §adcy edligyhb@ekrics
go?d frgne miLiigSLs conpletely received at said
cF'Eﬁf? ahd™Ps Be a corrupted frane otherw se, or -

-dgetdiingdgaanr edichivelkac edafel M0 Sl dalst east
one continuous nedia streamto be a good frane, if it
continuous media stream to be a good frame, if it 1is
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.

10. The method according to claim 6, wherein 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 to be a good frame according to a decoding

‘quality evaluation algorithm.

11. The method according to claim 10, wherein 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



Is conpletely received at said client and if all its
predi ction reference sanples belong to good franes,
w@eehs/0889290e a corrupted frane ot herw se. 10. TPET/M2Dé®0356

according to claim6, wherein said set of rules
defined by at |east one of 3@id quality netrics
cl asses conprises: - deciding a coded frane of said at
| east one continuous nedia streamto be a good frane
f?mgﬁftgﬂYcr?fekM@@g@g sgudl FiyeBVal 8B€i 68 BPg8rit hm

. e nethod accaordin 0 aim 10, wherein said set
cﬁor¥%F%%§ ¥?%%do€%e5 gféas§£one of said quality
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frane of"sai'd at | east one continuous nmedia streamto
bena goodifuews, nediatstseyd 200BLOBGIR9A frame,
Py
:|.

/1 B2004/ 000356 - 36 | i ;
T 200900580 35 SommL 1Y eshciuadal 5ol o

dees dbpaqacpiedi eéfyebiceodenpl eanbedbngaitd gbokedstmes,
one continuous media streamto be a good frame, if it
i®Yconpletely received at said client and all of its

predict i e e I @an gead
T
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of sajd onpl etel y.received_part f _said tr
b%P%Hberféggace%Yéﬂeg?rgﬁd°£|Faégn%é&ﬁgd%ﬁéfgngﬁbEFOd
ofrsatd, f nageadl ecopeBsildar peras deod,) wiekeiid frame are
conceal ed parts (402) of said frame are obtained by
apphsidgrad aerepode oWBEEPABNECRCELPCh LSS d&02dr ©oF

eggggegygmgaggg géggined by applying an error
concealment algorithm to lost or erroneous parts (400,
404) of a decoded version of said frame, and wherein
said concealed parts (403) are considered as good if an
average boundary difference between (502a-d) said
concealed parts (402, 503) and surrounding completely

received (403, 504) and decoded parts of said frame is

below a threshold.

12. The method according to any of the claims 1-11,
wherein said protocol (109) is a Real-time Streaming
Protocol RTSP (109) in combination with a Session
Description Protocol SDP (110) in the context of a
Packet-Switched Streaming Service PSS of a third

generation mobile communications system.

13. The method according to claim 12, wherein said SDP
(110) 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



404) of a decoded version of said frane, and wherein

sai d conceal ed parts (403) are considered as good if
wa@poosasseage boundary di fference between (502ardi/1Ba04d00356

conceal ed parts (402, 503) and surrounding conpletely

received (403, 504) and dec@ded parts of said frane is

bel ow a threshold. 12. The nethod according to any of

the clains 1-11, wherein said protocol (109) is a

Reakht guel$tyemeicmg csPcdeso O IRPSRY( POy defined set of

copbinatiopn with a.Sessi on. Descri ion Protocol SDP
(ng;eﬁﬁttﬁgocgﬁﬁgigybpe B gcféﬁﬁg%ﬁfched St r eani ng

Service PSS of a third generation nobile

communi cati ons system 13. The nethod according to
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cl asses. 14. The method according to claim 13, wherein

said RTSP (109) is used to negotiate a quality
1Fet Mhes nelthest agsomsdmss &l cAad1@nhtl 4 6 BeTaid il RTSP
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wherein said RTSP (109) uses a DESCRI BE net hod for

said negotiation. 16. A r.ogram wt

t
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program product conpriSing a conputer
1-15.

17. A computer program product comprising a computer
program with instructions operable to cause a processor

to perform the method steps of claims 1-15.

18. A streaming system, comprising:
— at least one client (601), and

— at least one server (600),
wherein at least one continuous media stream is
streamed to said at least one client (601), and wherein
said streaming is controlled by a protocol (109) that
is operated between said at least one client (601) and
said at least one server (600), wherein at least one
gquality metric and a quality metrics class from a pre-
defined set of at least two quality metrics classes are
selected, and wherein the gquality of said streaming

based on said at least one selected quality metric and



programw th instructions operable to cause a

processor to performthe nmethod steps of clains 1-15.
wQa 300508829 eam ng system conprising: - at | eaBCT/iBRO04/000356

client (601), and - at |east one server (600), wherein

at | east one continuous nediB& streamis streanmed to

said at | east one client (601), and wherein said

streanming is controlled by a protocol (109) that 1is

opéﬁdt edlbetwdequedii¢ yameltgdsts siesd ilentrgqmeoedni said

d jat least one serv (600), wherein at |east one
Ilte)a/‘SkﬁePr FcS8hd A cfgalol)ty nmetrics class froma pre-

defl ned set of at least two quality nmetrics classes
are_ sel ected, and wherein the quality of said
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a stream ng system, conprising: - nmeans (701) for
oﬁ§i’-’§taf“n§°as§|1§t SéélenFldé)Olt hat controls a streaning

of at one_con Qus streamto.s

~cFehe (40 2orrERi st For teatectin s R T eAdIe S
q aﬁal by q[I&tLE.ItG] mafehiasqedlisisy fRehr iaC Hrel-a%F ffe@indet of
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_of said ﬁélﬁ ? ng.  based on.: Z‘a id a Ieast e selecte
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streamn ¥stem conprising: - _neans (700) f

oﬁéﬁétﬁﬁgeg ﬁﬁogy@éptg1ggfrﬂﬁ§tclass to a server (600) .

20. A server (600) in a streaming system, comprising:

— means (700) for operating a protocol (109) that
controls a streaming of at least one continuous media
stream to a client (601),

— means (700) for selecting at least one guality metric
and a quality metrics class from a pre-defined set of
at least two quality metrics classes, and

— means (700, 706) for receiving a reported quality of
said streaming from said client (601), wherein said
quality is reported based on said at least one selected

quality metric and said selected quality metrics class.

21. A protocol (109) for a streaming system, comprising:

— rules for the control of a streaming of at least one
continuous media stream to a client (601},

— a definition of at least one quality metric and of a

set of at least two quality metrics classes,



controls a stream ng of at |east one continuous nedia
streamto a client (601), - nmeans (700) for selecting
w@eoosesseo one quality nmetric and a quality nmePCT/mB004/000356
class froma pre-defined set of at least two quality
metrics classes, and - neans9( 700, 706) for receiving
a reported quality of said streamng fromsaid client
(601), wherein said quality is reported based on said
—atyheastoenensekeaked igmaldtt Wtnkckise amt smiad 136t erftad c
quality metrics class. 21. A protocol (,109) for_a

sendafing Sydidky wempiics fgass. res3ior Ste Lortt ol
?ge%s%t E%@”h{lg&clﬂgcya}negcﬁg%%. Qe LRt | Ruous media stream

a client inition of at |east one
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of ~at east t qualTty nmetrics classes, and - rules
for the report of a quality of said stream ng based

on said at | east one selected quality netric and said
sel ected quality netrics class to a server (600).



