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can access the server over the network. The server is able to respond to requests

presented by the clients.

20  One task for the server is to transmit a desired media stream to the client. Typi-
cally, the storage space required for ‘raw’ media content (or data) at the server is
huge. In order to facilitate an attractive multimedia streaming service over gener-
ally available transmission channels such as low bit rate modem or wireless con-
nections, the media contents are compressed before being sent (or streamed) to the

25  client. Upon receiving the media, the client decompresses and plays the media
with a small delay or no delay at all. This means that the media needs not to be
downloaded as a whole before starting to play. Thus, the client does not need to
store the entire media content. The media content to be transmitted may be pre-
recorded, or alternatively, media can be transmitted during a media event occur-

30 rence (such as a concert) to one or more clients as a live transmission (or live

broadcast). Some examples of streaming services are as follows:



(such as a concert) to one or nore clients as a live
transm ssion (or |ive broadcast). Sone exanpl es of
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(e.g. providing the client wth streaned audio
pl ayback) Streaming with an &udio and a video
conponent (news reviews, nusic videos, novie trailers,
etc.) Audio streaming with sinmultaneous visua
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graphi cal ani mati ons and/or video clips presented in a
pre-defi . ] i ' I S:
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appr opr iimbgesyveext amblon graphiicke rantreationp and/er video Qlipd pleyentdd in a
Ser vice (QoS) .and user experience, a concept called
(bit) r&edefiisdiosdson has been introduced. This neans
that, e.g. if during a multinmedia stream ng session
net works conditions change so that an avail abl e
banfhniechrtoldgdy. ia.the fieldugdpudlofing fasgmeiwarkaagdscauingtmore effec-

SO reason, such as congestion, .the transm ssion hit .
107 g e HO RETs dr b petis e DA oBdUoRs fble HenEoHiEre becoming

NetNRE kas e iMthe GRDuglhiut Bt 28k S valdubstBalVEARhS Etrse of time

the server switches to transmfting a streamhaving a

bi tevemidsrihgwes ofoandisgmersireeming sesgobi In euler tofuse metwork re-

stream preyiously transmtted.. .Changi.ng the hjt .
ot “PREhizchs AR SabBIRC ity YRR D mbie et ARl of ser
bufvi®r (83 rant Qe Expeniddel lhbncdit taBed /Y raRN&RPtation has been
quality is inproved. A general reference, as to the

15bi tinfreusecdlhip meeeno Mati &8 né derios at BltRadimEiRRanTag éeﬁswn net-
COSARE O T Lo PO B, B i
Fr aheanges due G@AsorhiSedsor,i sytinas echdestion, Bid esssaridsion bit rate of the
server can be adapted to meet the new network conditions. In practice, this may
mean that the server switches to transmitting a stream having a bit rate lower (or
20  higher) than the bit rate of the stream previously transmitted. Changing the bit rate
of the media streams in this way can prevent client buffer overflow or underflow,
hence experienced quality is improved. A general reference, as to the bit rate ad-
aptation, is made to the document Tdoc §4 (03)0024, “End-to-end bit rate adapta-
tion for PSS”, 3GPP TSG-SA WG4 Meeting #25, 20-24 January 2003, San Fran-

25  cisco, CA, USA (originated from Ericsson).

Although it is generally accepted that bit rate adaptation suites quite well for
adapting streaming media in situations in which an available network bandwidth
changes, it is not considered an ideal method for systems which undergo transmis-
30  sion errors or for systems in which transmission error situation on a transmission

channel changes during a streaming session.



Al though it is generally accepted that bit rate
adaptation suites quite well for adapting stream ng
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bandw dt h changes, it is not considered an idea
met hod for systens which underjo transnission errors
or for systens in which transm ssion error situation
on a transm ssion channel changes during a stream ng
session.As far as transm ssion errors (or errors
during transm ssion) are concerned the follow ng error
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Processi ng Magazine, vol. 17, no. 4, pp. 61-82, July
2000. According to that docunent, in the situation

) usf, ¢ ;ﬁl)q{?'\x}?@ 1, Tefel C%il/g gﬁigﬁj a%%ﬁﬁénpffa&i@?aﬁg%ﬁket ror Resil-

can on e achieve OW ng retransm s sion O
| ostnt(lodecd@oiting Tychpapiest, IEEENignag Rrovestimni&geziseionl. dg, no. 4,
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prevent the usé of retransm ssion algorithis .
corsdreoftloyt (@udamagadd paekcks, through mgclrorssisdaichtas @ntpmatic repeat
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t he:efRABRI 85 & thidtdal-Sincapplit£dhs. FBaddast dppabaions prevent the use
20  of retransmission algorithms completely due to network flooding considerations.
According to Wang et al, it is therefore important to devise media encod-
ing/decoding schemes that can make the compressed bit stream resilient to trans-

mission errors.

25  Wang et al further state that error control is especially important to compressed
video streams, because the use of typical coding methods, such as predictive cod-
ing and variable-length coding (VLC), makes the transmitted stream very sensi-
tive to transmission errors. A single erroneously recovered sample at the receiver
side may lead to errors in the subsequent samples in the received picture (or

30 frame) and/or following pictures (or frames). Likewise, a single bit error can



m ssion errors. Wang et al further state that error
control is especially inportant to conpressed video
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such as predictive cod ing and vari abl e-1ength codi ng
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explain concerning a video stream oné possibility to
malsgeathe conpressed bit streamresilient to

transm ssion errors is to add (or |eave) redundancy
into the stream so that it is possible to detect and
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conpletely elimnate the redundancy.in a signal.in the
156 QBT PrOUBLEE SHgp|esrint TEHES 79 SEFIGEnCs G ation Emong spa-
Pr QRAYAhE Wnp AR F AGAARE sEAN P HubR ‘%’éc%ﬁiqlltql;)!s 8R4, dsh@ror con-
predi Ction process.” A consequence of this intentiona
defcedinent techifiqudse Thessoidehmiques tana possitile aherdesssdemnot completely
eliminate the redundancy in a signal in the encoding process. To limit the effect of
error propagation, an encoder can periodically restart the prediction process. A
20  consequence of this intentional deficiency of the encoder is that a transmission

error may affect only a portion of a frame, which can then be estimated by inter-

polation.

Wang et al, as described in the foregoing, concern error resilience techniques for

25  video streaming. For error resilience techniques for audio streams a general refer-
ence is made to document Colin Perkins et al, “A Survey of Packet Loss Recovery
Techniques for Streaming Audio”, IEEE Trans. Network, vol. 12, pp. 503-515,
1998.



error may affect only a portion of a frame, which can
then be estimated by inter polation. Wang et al, as
walemsnodsedl i n the foregoing, concern error resPCT/EBRO@/000397
techni ques for video stream ng. For error resilience
techni ques for audio streans & general refer ence is
made to docunent Colin Perkins et al, "A Survey of
Packet Loss Recovery Techni ques for St r ean ng Audi 0"
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during a stream ng session. SUWARY OF THE | NVENTI ON
It is an object of the present invention to cope with
5tr aAIVESR POTHEINWENRIONN during a stream ng
transm ssion. According to a first aspect of the
invention there is provided a nethod for streaming
% z{nlt% g%] §SI garrgsna r%rsnﬁeé]l\{lglrl V\%gc 5 %ﬁt@%@sﬁ%ﬁﬁg e%tr variation
comﬁhgggﬁemﬁg@aﬂm@mﬁcts caused by transm ssion
channel error variation by applying error resilience
adaptation to the streamng nedia. The termnedia is
congsi.def t [
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anying aretianfadrh arstichmirodervelr t€ a soedrhingnadigntavia lantrasmission chan-

enbodi nent of the ci)nvem;i on, error resilience
ad gk Zthersin the MARGLEMRIISES t hat error resilience
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client) "are I m prov reduced wth the aid of

pr eesillédnica edaptationrto thesstieamimgenédv.el s. | n an em

bodi ment, an error resilience level (or value) is
15gefined for a media content or

The term media is considered to mean either video or audio or another media,
such as still image, graphics, text, speech or any combination thereof, i.e. multi-

media.

20  In an embodiment of the invention, error resilience adaptation is performed so that
error resilience properties of a streaming content (to be sent to the client) are im-
proved or reduced with the aid of pre-defined error resilience levels. In an em-
bodiment, an error resilience level (or value) is defined for a media content or
stream in accordance with the targeted highest (or maximum) data loss rate the

25 media content or stream in question can tolerate. A set of pre-generated streams
having different levels of error resiliency and having been produced by different
error resilience techniques (a reference is made to the document Wang et al al-
ready introduced in the section “BACKGROUND OF THE INVENTION”) may
be made available to the streaming server. Error resilience adaptation may be per-

30 formed by swithing, at a suitable swithing point, a transmitted stream to a stream

having a different error resilience level. Thereby, it is possible to react to changing



streamin accordance with the targeted hi ghest (or
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10, HRRAREACIE b (Rl 161 5307 DSl Fordmipsion.
content may be (trans)coded by a suitable nethod at
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conprir si né: recei ving nmeans for receiving stream ng
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term
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20  The client device may be a mobile station of a cellular network or a fixed termi-

nal.

According to a third aspect of the invention, there is provided a streaming server
comprising:

25  sending means for sending streaming media to a streaming client via a transmis-
sion channel; and
adaptation means for reducing effects caused by transmission channel error varia-

tion by applying error resilience adaptation to the streaming media.
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streaming client via a transm s sion channel; and
adapt ati on neans for reducing%effects caused by
transm ssion channel error varia tion by applying
error resilience adaptation to the stream ng

medi a. According to a fourth aspect of .the jnyention,

t h&%of@n$wf%€§ agpagy et BRUBGHEPH 9T & RO¥IdRE Ay Tigm compris-
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wherein the System conprises: Lransm ssion means
trayﬂamtcbmpgism* reami ng nmedia fromthe stream ng ser ver

to the stream ng.client,via the.transmssi hannel
andTHRRISEIan RS HRnFBHID RIS Bpdiadon @wgfsanﬁgg server to
tr Qfﬂééﬁe%ﬁin‘i’g‘clféﬁ@%%e hdsRfissI dhandd1omdby appl yi ng

error resilience adaptation to the st r eani ng nedi a. _
Ac edaptatign wears i fodhcing plects ofusehby itravenission chatmel erdrsvaria-

cl ,qlé)ﬂt %fgf\gf;‘ygrgg r?otﬁgés& g@%}pt% g?ﬁ}% gﬁ?ecut able in a

conprising: program code for controlling reception of
stream ng nedia sent froma stream ng server to the

c| iAeprddes/tocefifh aspgct ¢ffhe Hiventian ﬂ@ﬁ%«ﬁrﬁ‘@"ld?ﬂf EPTEPYIERIeZram
for r. | r
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to a sixth aspect of the invention, there is provided

a cemstitodhe phe Aavirpriadtensmissionchdmeli n a st reani ng

Seg)\fg amtclage ?C? rEB%EEﬁ l].'dl?' %mnocf terrS nEI{d s i ng:
gr e

pr m co or COont i ng sendi ng of “stream ng
nmegiregriun avds tfommntmﬂlrrgl seadihg \of an error resilience adaptation request to

the streaming server.

According to a sixth aspect of the invention, there is provided a computer program
product executable in a streaming server, the computer program product compris-
ng:

program code for controlling sending of streaming media to a streaming client via
a transmission channel; and

program code for controlling error resilience adaptation applied to the streaming

media.

Dependent claims contain preferable embodiments of the invention. The subject
matter contained in dependent claims relating to a particular aspect of the inven-

tion is also applicable to other aspects of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS



a transm ssion channel; and program code for
controlling error resilience adaptation applied to the
wa@toosamsny nedi a. Dependent cl ai ms contain prePer/akb@/ 000397
enbodi nents of the invention. The subject matter
contai ned in dependent clains &elating to a particular
aspect of the inven tion is also applicable to other
aspects of the invention. BRIEF DESCRIPTION OF THE
DRAW NGSEnmbodi nents of the_ invention will
dedenhasageny ofdhe srveatiempiid na be Aevebeh 5% W 9§ gxample with
aC SORRAY |l JEQAMARTL Ak Eltn g e 1 Shows 2
conmuni cat 1 ons or a Streamng service; Figure
2 shows a nedi a |nfornat|on box according to an
Qdi ment of the invention; ure 3 shows stem
£ O IGHT dani AEHGIERGH UGN ARG ¢ he
sinvention; Figure 4 illustrates a stream ng server

according to an enbodi ment of the in vention; Figure 5
shdguraot hehows b osdiaainifomatipn fhex sceadinierig agenvhodimagnt of the

Figure 4; Figure 6 illustrates a streamng client
devi ce accol@HY®o an enbodi ment of the inventi on;
and Figure 7 shows another illustration of the

stream ng client device of Figure 6. DETAILED

DESERITP3I ONSEWuR 8Ysters fesvreamesedip @eqording te yu emppdiment of
jp@ccor ding t ealﬁv&{{%% di mrent of the invention. The

system conprises a stream ng server 111 which is

coupl ed to an | Pnetwork (Internet Protocol) 104. The

IP-netvvork 104 may be, for exanple, the Intern
serfigwe 4pr o vHesRich BNTEEBISSOTYEE ASGPading &p an sbagent of the in-

net wor k belqggﬁﬁp to

15 Figure 5 shows another illustration of the streaming server of Figure 4;

Figure 6 illustrates a streaming client device according to an embodiment of

the invention; and
20  Figure 7 shows another illustration of the streaming client device of Figure 6.
DETAILED DESCRIPTION

Figure 1 shows a communications system according to an embodiment of the in-
25  vention. The system comprises a streaming server 111 which is coupled to an IP-
network (Internet Protocol) 104. The IP-network 104 may be, for example, the
Internet or a service provider operator’s intranet (an intranet network belonging to
the operator’s domain). The IP-network 104 is coupled to a core network 103 of a
mobile communications network. The coupling may be performed via a G; inter-
30 face. The mobile communications network may be, for example, a .5M genera-

tion’ GPRS or EGPRS network, or a 3™ or further generation cellular mobile



the operator's domain). The |P-network 104 is coupl ed

to a core network 103 of a nobile comuni cations
wWoedoaonds7s The coupling may be perforned via a BCT/FI2004/000397

interface. The nobil e comuni cati ons network may be,
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network, or a 3rd or further generation cellular

nobi | ecommuni cati ons networ k. The nobile

comuni cations network al sq conprises,a radi o access
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pr qignde(s) a transm ssion channel (or path) between
the stream ng server 111 and the stream ng client 101
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fi | P=net wor. (P rks. r L.SS
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(| SOtypi@] itet@bing plocesividry caanprisa teofollpaang b@sidetepst i | e
format (1SQO | EC 14496-15), or in a 3GPP file

- The streaming media content is created and stored in the streaming server
20 111. The content can be stored in a standard file format such as a file for-
mat based on ISO (International Organization for Standardization) base
media file format (ISO/IEC 14496-12 | 15444-12 (International Electro-
technical Commission)), MP4 file format (ISO/IEC 14496-14), AVC (Ad-
vanced Video Codec) file format (ISO/IEC 14496-15), or in a 3GPP file
25 format (3GPP TS 26.244 (3rd Generation Partnership Project)).

- The streaming session or presentation description is made available to the
client 101. This can be done, for example, through an RTSP URL (Real
Tirﬁe Streaming Protocol, IETF RFC 2326, Uniform Resource Locator) or
30 an SDP file (Session Description Protocol, IETF RFC 2327).
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can be done, for exanple, through an RTSP I I RL (Rea
Time Streanming Protocol, |ETFIRFC 2326, Uniform
Resource Locator) or an SDP file (Session Description
Protocol, |IETF RFC 2327).- The client 101 requests

oo pPedieRolAL UGS (orh the A phFRBIOP BRI deethod) o
may be gakidh grﬂﬁfonf fm Res V&l ééﬂabﬁﬂ %Q&Wn&@ﬁlay be car-

capabilities o |ent evi ce 10T and or th
pr ef er emied vubfor theesereel 11 tonkmeerpthisicapabyli@escif, ahrﬁg@mut devhies 101

3GPP pack i t ched st
%6, 220 BT BT o Vb itisn Ob UG RECiEe §f the 3GEP
Descri phyhaft-EwANRIM arh RFbr @@ TPPSPS 06281 A730TWYRIGVide

CC/ PP structure and vocabul aries and WAP UAPr of eci ]
ficati orWﬁ!a(}Oltﬂ@rtug@dReSOUfCh @esmp«t@n Framewek{BRY9 Schemmepeci-

The ol i Shrith3Vae A (PE s B2 Fhibs ghd PP iRprof spect-

server Htitidiomsgbelsed. Streanm ng nedi a conponent of a
stream ng session. There is a separate RTSP SETUP

request per nedi a conponent (e.g. one for audio and

one 1o 1408eNefPn RS 1O MRAMEA! 101! whil B R3GHR Bl seripih file
server responds the nessage. -

101 sendSDBRn RTSP PLAY nmessage in order to start medi a
data delivery (i.e. stream ng of the nedia). The

server 111 starts to deliver the requested nedia to

the clieaff Hoh- 10@‘&&&3%@&@@@@1‘@%5&%%@% SéIQI%I‘ F?]}’to setup a
deci de to pause the playback and send an RTSP P

request streaniing seliay eompddent Phie sSraming dekdiont Eb@etlh@ separate

RTSP SETUP request per media component (e.g. one for audio and one
for the video media component of the session). The server 111 responds to

the SETUP message.

- The client 101 sends an RTSP PLAY message in order to start media data
delivery (i.e. streaming of the media). The server 111 starts to deliver the

requested media to the client 101.

- During playback, the client 101 may decide to pause the playback and
send an RTSP PAUSE request to the server 111. The server 111 stops the
media data delivery to the client 101. The client 101 can resume playback

using the RTSP PLAY method.

- The server 111 ends the session if the playback is finished or if the client
101 issues an RTSP TEARDOWN request.



nmedi a data delivery to the client 101. The client 101
can resune playback using the RTSP PLAY nethod. - The

wGeer0$m043131 ends the session if the playback iBCT/FI2004/000397
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finished or if the client 101 i ssues an RTSP TEARDOMN
request. Transport of session &bntrol data may be

i npl emented e.g. by using RTSP on top of TCP/IP
(Transport Control Prot ocol) RTSP on top of UDP/IP

b R RSBPLt of EQROROT BB Ay bESTBITHER 0% b HETRFSD on top
Of oiqudﬁtp (eshs oﬁ @oﬁtrsppmf&ebeﬁfmp %ﬁ)foﬁ)ﬁf Uﬁ?i/m%ﬁﬁatagram

by usi ng P (Real -time Transport Protocol, |ETF
RF(PrQiS@@) awrdHTS‘ECﬂ{ypanteﬁp TofmsfobProétecaly IERE &H@éﬁb@ on top of

s T nepog o7 Bl modia darfor hiter) e Hen il dfertel . by

ad ARIBIRPP (R8alHRe mfuhg Prbtéeli ETFORFOUISED raadl 18D0) on top of
stream ng. For that ose a set of error resilience

| eEPR/IP or tiar]opead m@d@ Bpessagss Sl RAP/HGH/TRnd t he
client 101 know their neaning, these |evels can be
used to control stream ng nmedia transmi ssions. Li this

emdoring to hrev@bsdiflenesf BE ifemtibh,conee rediﬁelﬁefaﬂﬁlﬁdtlon is sup-
according to targeted highest data |oss rate.
or rOFicf 4 Frelianos PRUVEFiah pecsrirg. i tha mqsgmset EF eEPpr resil-

( oPie TP Y eI J0B B G 0FTir PR T UL P lhay el

7 unepag thesdlevels can be used to control streaming media transmlssmns

In this embodiment, levels of error resilience are defined according to targeted

highest data loss rate. Eight error resilience levels are defined as follows:

Error resilience level Targeted highest data loss rate
0 0% (error-free)

1 1%

2 2%

3 4%

4 8%

5 16%

6 32% or higher

7 unspecified.

For example, the error resilience level 3 indicates that a media stream having that
error resilience level can tolerate the highest (or maximum) data loss rate of 4% in
the transmission channel without significant distortion in the received media (e.g.
picture) quality. Whilst a media stream having the error resilient level 0 indicates

the usage of the highest compression ratio under the coding algorithm.



For exanple, the error resilience |level 3 indicates
that a nmedia stream having that error resilience |evel

wa@2050ei3es at e t he hi ghest (or maxi mum) data | OBST/FRD@&/000397
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of 4% in the transm ssion channel w thout significant
distortion in the received net?a (e.g. picture)
guality. Whilst a nedia stream having the error
resilient level O indicates the usage of the highest

conpression rati o under the coding algorithm Accordin
t 0 Afsohih e Frepmbodiment; a g6t of mroTecortcddncdia dirgrnay isaxaiable to

S Y 8D PL! BachBr 8R' MRand 1L infeRnily LSS RAATE difforent
intentionally encoded wth a different “anount of error

r esinlouanesrrdr aesildotaapbeexdmyple dyi addingeddudancyyasatescribed in the
described in.the foregoing. A first stream may,. for

e AFSERTERAVE RECSRT S (P PTB Do R Y8 S o Ligesggvel 0. o
St I8 lsarR o 8&dilidn8 8 kel £\4&hird str@ind theleflof fdsRRfRte level 4
the error resilience level 4 and a fourth streamthe
er rapd arfouith istreane theeeredr Bsilipnaei layelén Dogingloini eskebdished streaming

strean ng sessi the server 111 adapt .(or [ ust

" SR BaEah A TL oSy foraapietl Y (R0 b i F s 10
st rRAShRSS bit Hirdadtl bése buitddefop tiRViRbVAiRE: @FdrUon8RidES b MR Srans-
of the trans m ssion channel. If the 1nitial

t r anisyion clagnel Iithminigak trmsméttadridrosria in erend sitpasy deying er-

01 L R 18 Sy RS e S o e o
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swithesertey 11 ans Rivitth rotranatibeg sbtheasirdaayhagnga llapgedrror re-
error re silience_ level. The switch is done at a _. .
suistieBre ey (ThRi sWalchds dene pt # spiable pEHFIIRg RPint.¢ Jjethis embodi-
ser, 11f ' | ] :
 PalgF M a1, YOS S SRt 1 i v
us errontdsiliepcoleatll 4). Ehgpeser evilt erebablyadxpedane adatallodegradation in

the nedia quality, since a stre havi ng a..hi gher .
er 8 TP AL G Spesd P Baing £ INENET BT TRBHEMtgRA Py e litde
thaf éiSe §hdIRA PRV fkaR HQWRNa BWePEr6:834iliLIRRASYdl &V ever, a
However, a snall degradationin the nedia quality is

mushal elegredatiay intthemgdierqueliyds mawb deti¢refar thie usereexperierme than

had.gontinued.to transm.t th riginally transmited
ct o R Fhg e OnrbR S¢ amt 7 Rty bR bl n e
havgse) @ieNqudliy 3 IR ledia CRART hve Bedhald ¥ vibestJcayeid, dielly de-

to the increased data | oss (or packet |oss) rate.
stroyed due to the increased data loss (or packet loss) rate.

In the preceding exemplary embodiment, eight levels of error resilience were de-
fined. It should be noted, though, that the number of resilience levels depends on

the implementation, therefore more or less than eight levels may be defined.

Media contents are typically stored at the server 111 in a specific standard file
format. According to an embodiment of the invention, the error resilience values
(or levels) of the available streams are stored in the file format. In this way, the
server 111 will know the error resilience value of each stream and may perform

error resilience adaptation by choosing a proper stream according to the prevailing



In the precedi ng exenpl ary enbodi nent, eight |evels of
error resilience were de fined. It should be noted,

wo beagm37i hat t he nunber of resilience | evel s BEpPERAs/000397
on the inplenmentation, therefore nore or |less than
ei ght levels may be defined. ABdia contents are
typically stored at the server 111 in a specific
standard file format. According to an enbodi ment of
the invention, the error resiliepce values (or. |l evel
of DEREPTR\EAIOF efen@mgle% dihthegreor Jegrayeilavalhet Aygilgble me th con-
forgat. In this way, the server 111 will know the
error resilience value of each stream and nmay perform
error resilience adaptation by choosing a proper

corih 1 Bireh ettt PSP bEE nedi dUe rgel & gRtently applied for
5av EMPEGL@ AR, af@m ah& Aec, Avd Mottdﬂenfﬂcmob%ﬁﬁa@ T4 REpport

| SO base nedia file format is currently applied for
MPEGildensg ad@ptatm@md @nmulwib engadingof thersaPEGRMOGEquence with

ot S PRk R BREBCEARE Rk e BRGR Ry be modi-

di fHieartenhclhdyal Wut@fﬂdwatlﬁgf&h letroP eRilichbeleh 8dob BEmedia con-
media file format may be nodi fied to include an

at ttentbﬁlt@mamﬁlbaf ME¢ faﬁn@trqrew%gmatéﬁ@@dt theeg cqnope pRdify to

e t f VR4 A

1Of oglﬁﬁ&lpgh usecl’3 ﬂe@é&%ﬁaﬁe%ﬁosl Pﬁl ta%%ggggpor % ?ﬁ%’m speech
s al’(Adalﬁme MulieR atgpeh MPEGREAAC Anhloaﬁroﬂer&ﬁﬁidl\ﬁlcd&ﬁls caivBe done
speecE1 gf tive NUItl-Ratez or . MPEG 4 AAC Audi o,
pr dpatherfle forrpats,i fohexapmpie, Brthgotdh Wedomat 1i e
formats, for exanple, in the 3GPP file format. The
foll owi ng exenpl ary enbodi nent illustrates the
noditkifolidwing emémp]lm:y drftodimse ithesdiatesfthd mofldicatdn of the ISO base

150 o 8 B PR NG Bttt It AU R PAoRats Bpssible.

Resi |l i ence Infornatlon Box is pro posed to convey the
resilience |l evel of the specific nedia content (or
r epn dlzie ﬁtnéwdmﬂm) a méve bae tallhd Mediadiesilivocd bformeafiobdBaxsis pro-
f Olplo(s)e\:’(\is to convey %ﬁ% res1henceflevel of the specific media content (or representa-

tion). The definition of the box may be as follows:

20
Box Type: ‘rinf’
Container: Media Information Box (‘minf”)
Mandatory:  No
Quantity: Zgro or one
25
The syntax may be:

aligned(8) class MediaResilienceInformationBox
extends FullBox(‘rinf’, version = 0, flags) {
30 template unsigned int(8) resiliencelevel = 7;



Contai ner: Media Information Box ('mnf ) Mandatory:
No Quantity: Zero or one The syntax may be: aligned(8)
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Ful | Box("rinf , version = 0, flags) { tenplate
unsigned int(8) resiliencelevd4 = 7; }The semantics of
the exenplary box is as follows. "Versi on" is an

i nteger that specifies the versi on of the box. "Flags"

is a 24-bit integer with flags ren al |, .zera
" R@Pﬁegﬁeté%e@é e e§5@efarsr 89X {f8s @}Lﬁ%*fs E éﬁsmne e émﬂék?g?f that

%}Qﬁé@cﬂé Jer's to? Re ﬂo@(h “ﬂggé”% 5 ORMASRREALW RN NadN (cBfently all

nent uses finition of "eight efrror
r egeta)el’it@ﬂieamﬁib\sﬂ” spreifical the eobr tesdisntd Eavekbethel thedig content
in the range fr

oSl e driog) 18 s fditEn Whish ey iyl OF cigh

t h%nl@%sﬂ%ene@qev@}éatﬂe&tah& oft Besifaicateltl” a8 iPthe @fikd HBRCE to 7,
| evel of the ned ia content is 7, which neans an

uns mlm deén@d ipthedpregpingedsifinitioncef, erporrresilienasdevels If the

e t.o Ll L ustrat.es th .
Briig e N AEREnt F it 26T e b ez copept s 7.
thavtﬁwnﬁa%nsednaﬁielmmﬁea 16vdl @Sbﬂr@ﬁ’eﬁﬁb@éel ") which is of
8 bits. As to the nodification of other possible file

formats, e.g. the 3GPP file format, there is the

possi kil i t t . .
ot otprepds fegfadiS BRSSP pnich TBREIR B M ResifcR 5 forma
shaishdBat 20 Heingoi Ghéadelﬂatl mdhfhe syajes @ementos (‘[Ibsiliencelevel”)
Accor.di ng tq.an enbodi nent of the invention,

i nfEEARISIo6S %é'iﬁout error resilience levels is signaled
between the server 111 and the client 101. In this

enbodi nent, the server 111 may, during stream ng

seshd nths ebedificdtien dfrugher|fossible1flie fkumaats, e che 3GPP file format,

there is the possibility to base these file formats on the ISO base media file format

as modified in the preceding. It should also be noted that other ways are possible.

According to an embodiment of the invention, information about error resilience
levels is signaled between the server 111 and the client 101. In this embodiment,
the server 111 may, during streaming session setup, let the client 101 know which
resilience alternatives are available. After the session setup, i.e. during an estab-
lished session, the client 101 may request a desired error resilience level from the

server 111.

The following is an exemplary embodiment showing signaling of error resilience
information between the server 111 and the client 101. In this embodiment, SDP
represents a network protocol used for session setup. It should be noted that, al-
ternatively, another protocol may be used. In this embodiment, a new attribute-
line (a-line) is proposed to convey the error resilience information in the SDP ses-

sion description during session setup phase. The SDP session description is sent



resilience alternatives are available. After the
session setup, i.e. during an estab |ished session,

wo b@sobdzent 101 may request a desired error reBCT/FENG®00397
| evel fromthe server 111. The following is an
exenpl ary enbodi nent showi ng §t gnaling of error
resilience informati on between the server 111 and the
client 101. hi this enbodi ment, SDP represents a

networ k protocol used for_ session set It .shoul d be
notiedn theaterveal 1 do e dligai ﬁl-ﬁlﬁ?&tfﬁ@w&ﬁ% emﬂﬁ%—;ns giay be as
usgdioud this enbodiment, a new attributeline ( -line)

i s proposed to convey the error resilience information

in the SDP session description during session setup

phase. The §DP]sess% n dFscription is sentfromthe

server 111%F65tHECHi'ent101. The format of the
sattribute-line may be as follows: a=resilience:l ,I2,
...,In wherein // indicates the default error o
r esilereim &andiestes thealefpulticarpe resilienemigvel, (2. level i Iz atle indi-

Ceraotie TR Te s Tels 2R @ B SRt 1 e bn®

suggests to enabl e the exchange of server
capabilities. This is_in contrast to the current

spddicfangwdinaent grst slepraiber ispgacstedn smglicithe exhanggppf server capa-
pagket - Sy i ' ; 234 .

10f eI ATSY sSHERED 08 G8CM] SSricieRR T8 AR b in
c aplab BGPPi mskeandftohed siesanping bevien (BEPPHIWRG284) which supports
chan%it ng.server capabilities.i.s cqnsidere

d
ad PRt eBsias, ofreientedeXing capabiiifies RGor M JBRCTHEES: HOTRER -
cl 'cﬁ?ﬁlﬁgélﬂ]% éeljgglg\’,‘@pabﬂﬁites LHRoRGINES advahidlR6Ss, TBE eRMAPIRS Eor that

resi ptation it can then avoid sending to the
serreaspn it ifithelchsr 161 koows dsit ltheeseresr dd 1 dpesandteupport resilience
requests. The follow ng i.s angther e | ar 1

15 crrip e AR LS (G CICGANRR & Bhe BFyeB ol 1] Bafipes; gifg gesilionce ad-
| nf.orBh rQuehet ween the server 111 and the client 101.
Thi s enbodi nent concerns stream ng session control
during an established streani ng session. Bi

The following is another exemplary embodiment showing signaling of error resil-
ience information between the server 111 and the client 101. This embodiment
20  concerns streaming session control during an established streaming session. In
this embodiment, RTSP represents a network protocol used for streaming session

control. It should be noted that, alternatively, another protocol may be used.

A new RTSP header called “Resilience” is defined and proposed. The format of
25  the header may be as follows:

Resilience = "Resilience” ":" 1*DIGIT,+, —
The client 111 can use the header, during an ongoing streaming session, to request

30  adesired level of error resilience from the server 101, for example, with the aid of
an RTSP OPTIONS, PAUSE, SET PARAMETER or PLAY request, while the



thi s enbodi nent, RTSP represents a network protocol
used for stream ng session control. It should be noted
W0 b@bs/0047% er nati vel y, another protocol may be PEPEI2004/000397
new RTSP header called "Resilience" is defined and
proposed. The format of the hédder may be as foll ows:
Resilience = "Resilience" ":" 1*DIAT,+, - The client
111 can use the header, during an ongoi ng stream ng
session 0 request .a desired | | .of error ..
” o SEIPEALD i Bok K R ietaiy dhe st HE e ﬁa@aﬁfﬂré,eﬂm% leygd of the
al n&tia 88inK tralsdt bl QP exRAMISEn re¥fpbdRes AR R &Y inRleépbnse to
request, ile theserver 111 can'use it to informthe
cl itbqrjustt @entodnet RS requestse dilfeinatively los ve hddifion, ike el 2401 can
bei.ng transmtte for exanpl.e in responses ich it
sorhd shy s Shecheans o A RAE I aefye R B RS et o cror
5Al trgdingdce ViRV, @br exendslel vitBnthet 18 & HRNRTSP DEBONI/SEAUSE,
Si gpl use the header to request the server to
in ARAMEFdERer L Aheeaiestor resilience |evel, for
exanple, wth the aid of the RTSP OPTI ONS 5 PAUSE,
SET_PARAMETER or PLAY request. For exanple the header
Wi tHor ¢edriisie Ghe Isaaddtr vaish vaReso,Isueinge: O woul d i ndicate a
request for transm ssion for error-free conditions,
whereas the header with the "+" sign, such as:
joResiliencep wpul g indicate a request to start
transmtting a stream having a higher error resil
ience level. The client 101 may al so query fromthe
server . 111 the current resilienc Ievelg bei ncg.used

wi TPt EETIHA HRRRNISEIQR ST errer-gee ConAins, Whikeas the
| atiRgder WA tht @Pegoh Vel a@f ter a series of resilience

| evel 1 ncrenent of decrenment nessages. Actions

relating to streamng initialization have already been

15descrl bed |1pesitlig;lecep[keced| ng

would indicate a request to start transmitting a stream having a higher error resil-

ience level.

20  The client 101 may also query from the server 111 the current resilience level
being used with an RTSP GET PARAMETER request, e.g. to check the latest

resilience level after a series of resilience level increment or decrement messages.

Actions relating to streaming initialization have already been described in the pre-
25  ceding description in connection with the embodiment showing the basic steps of
the streaming process. In the following embodiment, the streaming session ini-
tialization will be more closely described in the view of error resilience adapta-

tion.

30 Basically, it is assumed that the server 111 has alternatives of different error resil-

ience levels available. In this case, the client 101 understanding the alternatives



description in connection with the enbodi nent show ng
the basic steps of the stream ng process. In the
wo edosowd3ny enbodi nent, the stream ng sessi on i PCT/FI2004/000397
tialization will be nore closely described in the view
of error resilience adapta tidh. Basically, it is
assunmed that the server 111 has alternatives of
different error resil ience levels available. In this

case, the client 101 under ndi the alt rnatlves
selcde Felset ag) Aligmetive {esters Wﬁﬂﬁhewr ?rﬁatlﬁq%éa% £ &aqg Ay te, for

ca r [ r
SO ArP pon e Rttt SDP et EPAIPAR ini R SRck el RARRE Guine
f orfoexanyile, tht hmppscalREER hRSP Treduheic. iniflabz4msi steps are as fol-
ni.tialization steps are as fol lows: - The client 101
re U¥Sts (with the aid of the RTSP DESCRI BE nethod) or
sretrieves (wth the aid of the HTTP net hod) a session

description fromthe server 111. Capability exchange
may be dherdlignt Witrequssisxwihibeaidnd tae REAP I{Feﬂﬁlé@%method) or

capabi liti.es ef er epces d,th

Carver el indhe MRS RE ARG it riqn from e
client X8defmyl. qRbabiltykexeharddeahayt leecafied it td bxchange the client
supports error resilience adaptation. - The server 111
res pondsiewct?ﬁ cgpalilities, anddort the usersmpisrengess and fliq ssaver capabili-
SDP, [ { eSy!

105, ermpl aerrore P atE R bep Mg hAEES b RiFy ot the
101 sel setvsr 1 Hesuppsitts atortradilience ndaptationsi | i ence Ieve
fromthe given alternatives. - The nedia streans are
set up with the aid of the RTSP SETUP net hod. The

sel ect eqril fprpat| évlg_lﬂoidﬁ hapabedelirrd IR S8GYL dedckibiiBY, SDP,
usi ng the propose eader. Network resources are
r equest edntalfing thecunitabie arer nesifenogddvelnby empldying the proposed

15 SDP attribute.

- The client 101 selects the most suitable error resilience level from the

given alternatives.

20 - The media streams are set up with the aid of the RTSP SETUP method.
The selected alternative is signaled to the server 111 by using the proposed
RTSP header.

- Network resources are requested. If resources are reserved, a possible
25 guaranteed (maximum) transmission error rate should correspond to the

selected error resilience level alternative.

- The client 101 starts the media delivery with the RTSP PLAY request. At
the time of sending the PLAY request the client 101 may select to start
30 playback using another error resilience level than the one selected with the

SETUP message. If, for example, the appropriate transmission error rate
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correspond to the selected error resilience |evel
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delivery with the RTSP PLAY request. At the tine of
sendi ng the PLAY request the Hient 101 may select to
start playback using another error resilience |evel

than the one selected with the SETUP nessage. If, for
exanpl e, the appropriate transm ssion error. ratecqul d

not be §RMAANE Beduaranterdya eV iy cRPY iPilieres ley e fam be re-

| evel c - e Y 14 t he

or oposeq G RataE: SHRRYpEhEpSRaIE rem Ml

enbodi ments show error resilience adaptation action

g? ﬁb?gf\cxﬁ?wg{gr%aqd éa%sz’ tsea lolgfn!r\qe wsﬁgqryg aeggg g?s ee%%'e %Baptlatri]on action
5€slyakhé ahﬁﬁleadg%&tagﬂme& Qtréi8ins 8&EIANIGh¥WOK brdS,aneletié ®BFeam-

change, thereby causing eithér an increase or degrease

i ninghesssiomnstatilished hubduring the sessipo meteark cprshEonsaghange, thereby

The first..of th I : ' I
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sepygy. 111 deci des whether and when error resil ience
adaptation is done. The decision is based on
information which it receives in RTCP (RTP Contro

Pr ) [ . : i ) )

10 T S Bapl 095348 Ly SRl By s
pr eidtch fheesteasko anig the atidvet LTl dedidesnwhdtber andl whémerréroresil-
stream ng transm ssions. Anong ot her. things, RTCP . .
R A e fegition f?fgf@?ﬁ?d;?l? WIPIBH LG P yfpgeives in
pa .
e T L
ac Gaeghahpart of RA® qmdeis exmsed rid patidwen fecdbacksandoititistis information
The transmi ssion error. rate.,is increased d 0 . g

15 ot lORIE Par R, Ganstnisgidhs. Ayone SBS Cuies LGP tsaprs indicate

RTGRp6R4R i YBFmARRH S1dr ahd) Ba&@F URbesbhlthe lifan@nissiBA channel to
shows a significant change in network conditions (e.g.
i ndiperori adagtation decisions. A typical course of action according to the present

embodiment is as follows:
20 - The transmission error rate is increased due to network variations.

- The client 101 sends periodic RTCP receiver reports to the server 111. If a
report shows a significant change in network conditions (e.g. indications
of high rates of fragments lost information), the server 111 draws the con-

25 clusion that adapting to another resilience level is necessary. However, it
should be noted that the increase of the error rate might not be clearly
enough visible in the statistics coming in a report right after the error rate
has changed. Therefore, more than one report after the change might need
to be received by the server 111 before draWing the conclusion that there

30 is need for adaptation.



of high rates offragnents |ost information), the
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shoul d be noted that the increase of the error rate

m ght not be clearly enough vi8ible in the statistics
comng in areport right after the error rate has
changed. Therefore, nore than one report after the
change m ght need to _be received by the server 111
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I S neede typlcal course of action according to

thls enbodlnent is as follows: - The transm ssion

err, rate is increa to network varia
157 e FEORT SEPEY SRR oA 4 SO e AL e flient 101
(t NRIIROBrP&AS 1 co-operatively decide whether and when error resilience adap-

tation is needed. A typical course of action according to this embodiment is as

follows:

20 The transmission error rate is increased due to network variations.

- The client 101 detects, based on its own measurements (the same meas-
urements that are used to generate the RTCP reports), that transmission er-
ror rate is increased.

25
- The client 101 sends to the server 111 a request to adapt to a higher resil-

ience level media stream alternative, using the proposed RTSP header.

- The server 111 acknowledges and starts sending a stream with the re-
30 quested higher error resilience level. Also here, the error resilience adapta-

tion may be, for example, based on multiple encodings or transcoding.



urenents that are used to generate the RTCP reports),

that transm ssion er ror rate is increased. The client
waobssends to the server Il a request to adapPCT/B12004/000397

hi gher resil ience level nedia streamalternative,

using the proposed RTSP heade?) - The server 111

acknow edges and starts sending a streamw th the

requested higher error resilience level. A so here,

the error resilience adapta tion may be, for exanple,

based on nultiple encodings or transcodi ng.- The

client 49 ALANDY shits [PLELVE HoHRwIRNARI ream - The

server 111 may verify ecl sl on was correct by
| ooking at the follow ng RTCP reports. Dependi ng on

the inplenmentatjon, it be.arranged that the server

115 oo Ao | ey alBr e bERE ssdptrety by Bk ot the
sthe cli eMlowing RAEPSkportsd such a situation, if the

server does not find error resilience adaptation

appropriate, it may reject the error resilience

adapt ati.on request presented by, the cli .. Fl aur
Shonetidifges Bk Rbe-BeF AL RinRlhn Afalee Pl s 1 b the
enh@dhire pbwer totditBer dv¢epitor @ject Thecltenss epquestil quRlS: sithetion, if
server 111 and the client_101. The server 111 sends .

st theasfryry destinet find amermesidicnse alaptation gppmepriate; & Apayirgiect the
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or a conbination of different networks as illustrated

in Figure 1. The cli_ ent 101 sends signaling data.to

t h&18E7 Jshoa g swgrn&“%?%n%@e@ﬁ&ﬁﬁ%ﬁm&w 3 siRbefiment of the

P eflith. %ekggergﬁhggﬁﬁﬁ%ﬁ&seJa' 1915h@RR diRgt FRL FhI8¥%ver 111

conprise, ano ings, a request for adapting
er sendsrsshmirgnmedih girehsnissisn degy té e cliant t1Gé via a transmission

foregoi ng. The seryer, 111 al so si gnal i data to.

15, pefgebi pbt piAded tyi B aftviek JALheneBP o [ ahR Bs hanete
nethwRdfk 24 corhBinditiSh 8NdiieRat Halvdriftens iteRddSe FigiF®19The cli-
other things, information on the error resilience

| ewni 1&D sapfls sigoalingddasa & th@aﬁm‘@) 1ﬂ;biviﬁga signaling channel (or route)
provided by the network 121. This signaling data may comprise, among other
things, a request for adapting error resilience levels, as described in the foregoing.

20  The server 111 also sends signaling data to the client 101 via a signaling channel
provided by the network 121. This signaling data may comprise, among other
things, information on the error resilience level(s) of the media stream(s) being

transmitted, as described in the foregoing.

25  The system comprises a media encoder 113 (here: video encoder) which encodes
the received media signal (here: video signal). The encoding is controlled by a
computer program 114. The output of the media encoder is a compressed bit-
stream which is then conveyed to a unit 112 which stores the stream. The unit 112
may be implemented as a part of the streaming server 111. As described in the

30 foregoing, a set of streams (streams 1 to n) having different levels of error resil-

iency can be generated in advance (the multiple encoding method). The streaming



transmtted, as described in the foregoing. The system

conprises a nedia encoder 113 (here: video encoder)
waobdosiosntodes the recei ved nedia signal (her ePCT/FIe®/000397

signal). The encoding is controlled by a conputer

program 114. The output of thélmedia encoder is a

conpressed bitstreamwhich is then conveyed to a unit

112 which stores the stream The unit 112 nay be

i I t f th t i 111.
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unit 112. Alternatively, if transcodin% is used, the
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packetisg basdw dreathaymedlby bt dost pramideCdmnoe inconyeged in one
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endoulihagacksts to peoduge lstastuabirgnsodssim datee act ual
transm ssion data. Figure 5 shows another illustration
of the server 111. The server 111 conprises a

Pr @& AHS SNfowh ahoth&lillugratioh SF tHees¥Bfey 11D3Thedsc@ir IR komprises a
i nterface 155, and a second nenory 152. The first
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memory 152 are coupled to the processing unit 151.
20

The processing unit 151 controls, in accordance with computer software 154

15

stored in the first memory 153, the operation of the server 111, such as controlling
the stream selector 118, the packetizer 116 and the channel coder 117 of Figure 4.
It controls processing of error resilience adaptation requests received from the
25  client 101 and the sending of appropriate video and/or audio streams, stored in the

second memory (disk) 152, to the client 101 via the network interface 350.

The software 154 comprises program code for implementing a protocol stack
comprising necessary protocol layers such as, e.g., an RTP layer, an RTSP layer,
30 an SDP layer, a TCP or UDP layer, an IP layer. Lower protocol layers may be

implemented in a combination of hardware and software.



The processing unit 151 controls, in accordance with
conputer software 154 stored in the first nenory 153,

wo b@sopsrat i on of the server 111, such as contPOI/Fi20@/000397

the stream sel ector 118, the packetizer 116 and the
channel coder 117 of Figure 4221t controls processing

of error resilience adaptation requests received from

the client 101 and the sendi ng of appropriate video

and/ or audio streans, stored in the second nenory

(disk) 152, to the client 101 via the network
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illustrates a streamng client device 101 according to
an dimpikaisnThe fle-paeketipgre 6 wipackshtbe atdeisied proltets. The resulting
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i ntfacd B9 109. The channel decoder 107 perforns

channel decoding for the received transm ssion data
packets. The de-packetizer 106 unpacks the received

10Packsls-7 s ra?ﬁﬁ‘llef ilﬁ%ﬁﬁ({ﬂﬁ@fﬁﬁé LERRIRd 1iOE o frﬂ@jesr embodiment,

decoder 103 before s user via't

i ntthe client 4 01002 niebde satidn shewslhdmakbierteiepharet Hetst drxn Holvever,
t he, cl i ent de%'ce 101. In_thjs enbodi nent, the client
101 glient mas lierativelyobe 3 fixed @apngl ar radi o t el ephone

net wor k. However, the client may, alternatively, be a
fixed termnal. The client 101 conprises a processing
unikheictient 1 eatnprises equiesessing anit 17753 raial ficheeneg guart 175, and
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di spl ay, a speaker and a keyboard (not shown) with tﬁe

ai dlisplayaisprekst gadp kexboand énatisbown) with thieeidcel whith a user can
use the client device 101.

20  The processing unit 171 comprises a processor (not shown), a memory 173 and

25

computer software 174 stored in the memory 173. The processor controls, in ac-
cordance with the software, the operation of the client device 101, such as receiv-
ing streaming media from the server 111 and sending requests to the server 111
via the radio frequency part 175, presentation of the received streaming media on
the user interface 109. The processing unit 151 also controls, in accordance with
the software 154, the operation of the channel decoder 107, de-packetizer 106 and
the media decoder 103 of Figure 6.

The software 174 comprises program code for implementing a protocol stack

30  comprising necessary protocol layers such as, e.g., an RTP layer, an RTSP layer,



The processing unit 171 conprises a processor (not
shown), a nenory 173 and conputer software 174 stored
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cordance with the software, the operation of the
client device 101, such as reé&iv ing stream ng nmedia
fromthe server 111 and sending requests to the server
111 via the radio frequency part 175, presentation of
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transmission. In these cases, error resilience adaptation may be performed on the

15

20  basis of reports, such as RTCP reports, received from one or more clients.

Particular implementations and embodiments of the invention have been de-
scribed. It is clear to a person skilled in the art that the invention is not restricted
to details of the embodiments presented above, but that it can be implemented in
25  other embodiments using equivalent means without deviating from the character-
istics of the invention. The scope of the invention is only restricted by the attached

patent claims.



transm ssion. la these cases, error resilience
adaptati on may be perfornmed on the basis of reports,
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clients. Particular inplenentations and enbodi nents of
the invention have been de scétbed. It is clear to a
person skilled in the art that the invention is not
restricted to details of the enbodi nents presented
aﬁgﬁgk t that it can be inplenented in other
e [ ts using equival ent neans wi thout deviating
fromthe character istics of the invention. The scope
of the invention is only restricted by the attached
patlenf wbthpddorGiveanig media firen hotrefmimgssereand nginsaming client
froma streamng server to a tre%' client via a
t r ansRRSLTERIRR SRRl eEstn et P § ses:
sreduci ng reducpt sTrceRURRSE DY tahaiiios Thathet BRo\lria@bh BY apply-
variation by apply ing error resiljience adaptation to
t he singeaier regilteaek adapitionpethgstrpisaingimagdiai m 1, wherein
said error resilience adaptation conprises the use of
a set of pre-defined error resilience levels to
COIH, I The filctiRdrofrihimEl whetdimpsdiesst @bilicdee adaptation boiprifes the
claim?2, wherein said error resilience levels are | )
def i nB¥ 9ie a¢t arerdplieedsfrios resiheneedevals theiiro} sireanigg gnedia
orate i hackst |oss rate. 4. The nethod of claim 1,
wherein transm ssion channel error variation is no
ticed as a change in data | oss rate or packet |oss

rate erienced at the cl.ient side..5. The t hqd. of, .
Ci st R TR Al 14 Heb TR B AT Sisiiincg balerse Sefied in oc-
not i CiffafteGhaEfetdd HifIRRRIHSREOAICHAAR 16QREL i on,

fromthe streamng client to the stream ng server a
request for error resilience adap tation;

15 4. The method of claim 1, wherein transmission channel error variation is no-
ticed as a change in data loss rate or packet loss rate experienced at the client

side.

5. The method of claim 1, wherein the method comprises:

20 sending, upon noticing a change in transmission channel condition, from
the streaming client to the streaming server a request for error resilience adap-
tation;

receiving the request at the streaming server;
adapting, by the streaming server, the error resilience level of the stream-

25 ing media in accordance with the request.

6. The method of claim 5, wherein said request is one of the following: a request
for a specific error resilience level, an error resilience level increase request,
an error resilience level decrease request.

30



receiving the request at the stream ng server;
adapting, by the stream ng server, the error

wo e®islodesnte | evel of the stream ng nedia i n acEOT/E#RD@G00397
with the request. 6. The nethod of claim35, wherein
said request is one of the folfowing: a request for a
specific error resilience level, an error resilience
| evel increase request an error resilience |evel
decrease request. 7. od of claiml1l, wherein
st eamgleg@m.cw@cle e AR SRR TP dom (e clent
such r [
S oo Bral BRI R B T P (i b STRaming
channBioteobhyrisdicatind ehieamsimssidrectsenslenraiscindesheyein the server

error | i ence agdapt at ed on one_or
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sresilience adaptation is performed dur ing an ongoing
stream ng session established between the stream ng

cl |8enirhemthoﬂe>f9ﬂm@a1nwiger®e levrer restiengt adapiatiepds performed dur-

cl ai a st reg t .th
cer vepEiag ek trdrlie iR A} fsa vbfucth B Hehing glient and
i ndi cijeisiBardmecbver. resilience |evel. 10. The nethod
of claim9, erein said error resilience value is
stored in a file format in whi ch said nmedia streamis
10St Y e?he i]n]eth gl})?c fnhlo%h%feu?g %tr%iﬁ?ﬁtechgs ¢dnfihg server is as-
resilience ada ta ol I's per orne smntc I ng %he
st r eagacigedwith an efmmassmemdal mgleancﬂmtatg dmedroor edsdlimhee level.
generated stream having a first error resilience |evel
to sending a second beforehand generated stream havi ng
a SeCondRE k[oﬁroff c%{r# 9 SRS eih Q4R errdrBsiAGRRNAIRS & Yfored in a file
resilience |evel erlngfromtheflrst one. 12. The
met hofbrmft il velioh 4aid wiediassimareiis goredesi | i ence adapt ation
is perforned by a transcodi ng met hod whi ch conpri ses
15transcodlng a nmedia streamhaving a first |evel of

er rQr The sddihdangecihith fi OwReRinBEbresilicRAPHLIBE i8 pbiE¥@ted by
of error resilience

switching the streaming server from sending a first beforehand generated

stream having a first error resilience level to sending a second beforehand
generated stream having a second error resilience level, the second error resil-

20 ience level differing from the first one.

12. The method of claim 1, wherein error resilience adaptation is performed by a
transcoding method which comprises transcoding a media stream having a
first level of error resilience to form a media stream having a level of error re-

25 silience differing from said first level.

13. The method of claim 1, wherein error resilience information is transferred

between the streaming server and the streaming client.



differing fromsaid first level. 13. The nethod of
claiml, wherein error resilience information is

wo c@pbers ed bet ween the stream ng server and POEFI2004/000397
streaming client.14. The nethod of claim 13, wherein,
in a stream ng session setup, 26nformtion on avai | abl e
different error resilience |evel alternatives is
comuni cated to the client. 15. The nethod of cl ai m 1

wherejn the tran channel is.at |east part
i npide e msthod; claiy épw er@@wﬁmﬁ»taeam%%%ﬁe%mﬁ na fon on

The ﬁ&&é@faﬂleocilffe}eﬁt BhrdrrestMaBEL et Q%n-?étfv%@ﬁ@ BéRRhefed to the

has an I'P connection (Internet Protocol) to an

| P- baskesht.net wor k which is configured to be coupled

with the nobil e comunications network. 17. The net hod

of claim1, wherein said nedia to be streanmed conprise

sat 1se@fé nRARANS diig i Olvh&@¥innge tréndthidEon eRHneNs at a8hst partially

audi o content, a still image, graphi cs, text and

speeclmplmﬁemted Maeermobléman@n@mmimsnﬁzyork ecei vi ng nmeans

for receiving stream ng nedia sent froma stream ng

server to the client device via a transm ssion

chamehe niicicsf @RineaNehérein Hetsaedning strvanind &5 IPRonnection

channel errors; and sendjng neans for sending an error

resi | (atrerst Zripecl) fown Febsed pepork peich Peaniiaged &e becoupled
1019- . TR&mGh ﬁ@ﬁlbéj?%ﬁﬁm%n&fs %ﬁ}o]d? wherein the client

device i's a no e Sstatron o cel lul ar network. 20.
A stream ng server conpr|3|ng sendi ng neans for

sendi t t I t
trans %g zr;e{gl%)adcq{n \ghgglnasalc{ gig]tcr)] e Cs’trIeELGnq(ad \écl)rfalpnse at least

one of the followmg. a Vldeo content, an audio content, a still image, graphics,

text and speech.
15
18. A client device comprising:
receiving means for receiving streaming media sent from a streaming
server to the client device via a transmission channel;
detection means for detecting transmission channel errors; and
20 sending means for sending an error resilience adaptation request to the

streaming server.

19. The client device of claim 18, wherein the client device is a mobile station of a
cellular network.
25
20. A streaming server comprising:
sending means for sending streaming media to a streaming client via a
transmission channel; and
adaptation means for reducing effects caused by transmission channel et-

30 ror variation by applying error resilience adaptation to the streaming media.



adaptation nmeans for reducing effects caused by
transm ssion channel error variation by applying error

wo easlopgnee adaptation to the stream ng nedi a. PAT/FR004/000397
system conprising a streanm ng server, a transn ssion
channel and a streaming clie®f, wherein the system
conprises: transm ssion neans for transmtting
streanming nedia fromthe stream ng server to the

streanming client via the transm ssion channel; aind

ad@pt AtSYSRANROFIEISTIg2 Wa@&&fgﬂ@rsfae‘éwné%%@e@w and a stream-
transy Ssi .ation by applying

err ormﬁ%@?@gﬁ%ﬂg@ggﬁ?ﬁgém%{%geltshe stream ng nedi a.

22. A confudeissiph aghaifop madsmittiexeatid meilia feor thestteaming

device, the conputer pro gram product conprising:
pr ogr R EEY Qiersafﬁa%wﬁ)lsm ‘g?’l g“eﬂ%%tﬂ%sﬁﬁﬂ °8$’§Lr38§m ng
smedi a senh, oM Qe TEARIAGNS BfYES chifed B trihdniBdion channel er-

device via a transm ssion channel; program code for _
det ectdr ngristicartsripphiiagerdransii¢nce adaptatjondndhestregmang media.
code for controlling sending of an error resilience
adaptation re quest to the stream ng server. 23. A

C oMU lonRh@d REZBMAHIGIct 8XQEeHHLRDING ¢litn@ d&¥HES AW Sgnputer pro-
server, the conputer program product conpri sing:

pr ogr grncprddudt gpmpuisingol | i ng sendi ng of stream ng

media to_a streani cl i V] L tr ' .
¢channel ; Pé?%"a‘f:}r%’gﬁg% %%%%mn Ileg?})ﬁ]toﬁloﬁl I'ng Hie Bedia sent from 2
resi | jpResnaskapirab tereliappdedvid vioa triensitsiqactiangeliredi a.
program code for detecting transmission channel errors; and

program code for controlling sending of an error resilience adaptation re-

quest to the streaming server.

15
23. A computer program product executable in a streaming server, the computer
program product comprising:
program code for controlling sending of streaming media to a streaming
client via a transmission channel; and
20 program code for controlling error resilience adaptation applied to the

streaming media.



