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Buffering in Streamng Delivery Field of the Invention
The invention relates to buffering packets of a nedia

WG 200eam18Dr transm ssion froma transmtting dBVI/ER0G6(950128

a receiving device. The invention also relates to a
system a transmtting device, a receiving device, a
server, a W reless comrunication device, a signal, a
gat eway devi ce, and a computer program product.
BatfegingrindSpéamiveg Detivetry on Transni ssi on of nedi a

i nformati on such as audi o signal, video signals, still
images etc. is typically based on packetization i.e.
information to be transmitted is framed into packets.

f_ﬂg?d B%léQh?eﬁth?nthen transmtted as one or nore packet

Streans. fhe pou,ket streans can be transmtted e.g. as
RTP (Real Tine Protocol) packets or as packets of an

%é‘ﬂve‘h"n@h Qé%‘teé/\w SiXteRy ﬁé’éké‘ﬂ@@ﬁé%ﬁédﬂulaystﬂgﬁ% R?r%éﬂs?mssuon
t ma¥ &\'{ sone of eﬁ_é%? | ost

&%Wea 8RS WIRY PﬁM@ettﬁe'ﬂ‘ fer%'w‘%fr‘ﬂ 9§V'8ﬁ ”‘é%i‘&'ﬁﬁlaéso ffﬂé’fes to

Arsyzsens s ansmitin ildm bg rbbriigedebiedias sereanaewireless

BN 14 SoBel MbRRNAY TR Sl dRp R prooram

progiashi ssi on stage it is possible to add sone error
recovery information to the packet stream which can be
used at the receiving stage to recover |ost packets.
Baekarauns ohthenliyentiorhased on forward error correction
(FECQ) in which extra packets carrying error recovery

LSRR & dhérie B mebionSucliad AURcRENE! MpachEgnals, stil
e [@lic.ons i typicafipckased can ryacketieationr ireeciovemyation to be
SRR 8ol i AR GR” A Fackels o D) Bepedifisg as one
oheoreparketmitdeas . Theopackedspreamsacasi bevtragsxired e.g. as RTP

I"’ﬁr‘n@ f:olg%?) \}5 kR0 08 éél?ethof Eﬂ%trﬁ’é\%ﬁ’éo%o@ﬂ/%ém&re not

cul ate ues are packetize formt

m@iﬁeﬁsarlw&%{%tp@ckme ltyragyinaPpar kKaatsoime of Hie preeds get lost for
yhrheheassen d@@@lg the fransmRgidn Eof eRaimpld ank etahshRsdid@Bhannel

L Lk e S, L Rariel, Losags L AV peckets,
thiegpackebsinedm@ndotaudedossemior thpgEockes stoéarmh i thaneartdaission

ghggklt Tg‘ Q‘Blfeetté 't%@m%agrre ?8%&% )gr?tﬁ’fjolrrﬁgtié’ do the_packet

eren a ers o € so calle tocC
siéeam wyitiol caisbenusnsl atdtégdepw@gast@@@@um@y@r lost packets. One

known method is based on forward error correction (FEC) in which extra
packets carrying error recovery information are inserted to the packet stream.
Such extra packets are called as repair packets in this description i.e.
packets carrying error recovery information. The repair packets are formed
on the basis of those packets which should be protected by the repair
packets. For example, a bitwise XOR operation is performed on data of the
packets and the calculated FEC values are packetized to form the repair
packets. The repair packets and the packets which are used in forming the
repair packets form an FEC block. Therefore, the packet losses of any
packets included in an FEC block may be recoverable by using the
information of the repair packets of the same FEC block.
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structure, in which the physical layer is at the
bottom and the application layer is at the top of the

Wpewsowass st ack. The other |ayers of the OSI nRUBFLR2606650128

data link |ayer above the physical |ayer, network

| ayer, transport |ayer, session |ayer, and
presentation | ayer bel ow the,application |ayer. The
RTP packets can be regarded 2s packets of the

atbﬁbtu@sﬂlolnalszfiﬁt:i1 a(lwlbéha PPt en @lﬁérdm IQ wark et t;h@ & called
is n| catian

gr}%g ¥%r°5§1 q %OW{-J ‘)Niqgl\@ﬁ r@oa bt €8" 's@Ven- layer
straoigme, Ssiwinich ahe ;a*nwsldahflamn isgat the ct»nttemoanddhe application
IﬁyéF %”ﬁ’thétﬁ B?ﬁ'leobt%ﬁﬁco%% V\ﬁeﬁ*ﬂe o'iﬁ‘erq#)éérg f?ﬁ&@%"’mﬁéfdel are

@Iatanénk s|§Van ab@ve ’di’@c@hMSlﬁ@l yayes, getwaitke laygaptransparti kayer,
S DR AR SR 0 Wow o MpENOE et TP
QTS CRA e AT AeS gParsedt obita ABPICBTVaYeT taiap) Bance,
cdn befchied ag apy'HTENMRyerdhukisgisepeci fi ed reci pi ent
buffering nodel s include MPEG 2 Systens, Annex G of

3GPP packet-sw tched stream ng (3GPP Techni cal
Baeyi videat comnRGiGBiON, systenECRPovidet comtdiltng means for data

ﬁs)éem ah F&lbt%rgc?gaﬁljg%}’ﬁgem (o'\r@h@tor?@ggs@%@nﬂh%at]empl?nt can

|cat|on ender s have t ensure t
$QQ§h§ﬁ1 hufies oscupamey é’tﬂﬁtﬁﬁ Yo e Priginataruihieh ¢gnnbae tune the

’dra@sfm%@ldﬁpfaté %é@roﬁh’gi)er@ g\f\&teoéidszﬁtr idn ﬂﬁA@GfPfP bB@ket—swnched
er. Rece e c

SHoaring Hduwﬁrq%'en@hw%ﬁmﬁe%ﬁ%tﬁ st Raly habe to
dftymplthlth wkndwrﬁ foriffering ehodeirofahe aeativen Exlarmples af thudfering

bis; LCHRTE; e YRLPR hullSisff 635 MR WPEG2
Bysieas, Ame»eﬁs of r3fwP Bepacheatismitehed cbreaeming okd&P R A echnical
ﬁéc‘ﬁﬁéé‘t dnP éepz{zgcwlsﬁpps muifi? mgal%aﬁ%%égmultlcast system

| P _streans on transport

ates t
wgﬁnﬁ Chip eshaical SeRcigaton78:348) Dvenderadianeri qnsure that

mcﬁansmmédemm gonlply Wiith the @nff@rwJMcﬁjewfu éTB@b @0t cause
I S depi.c

m ssion in,a DV et wo 7
GRS 8P eI re,T, B e Hedshap BELIT: bd bapgBle o
racetving ealet stregras leed cardusatie bdffen&emfttlnartnypolrhetlcal buffer

@tgﬁ‘égf@r Tg&,ﬂﬁﬁ ‘?fttﬂét%ﬁﬁ@u@%/gd' fferent nultiplexes 702

ransm network 701 . The
conponents of a DVB service (e.g. video conponent,

AUGinB i ITRRIEA for IR ¥atSRRAG IE) Dﬂ/fB?HI |§%|elé@!ﬁ9e@$n Fig. 2as a
el e tar?[n sct;rearrs 704 each garr g

bloc agra ontent servers provide multim d|a content over IP network
to IP encapsulators. IP encapsulator encapsulates the IP streams on top of
MPEG-2 transport streams, which are conveyed over a DVB-H network to

receiving terminals.

In Fig. 7 an example of media transmission in a DVB network 701 is
depicted. In DVB systems, a multiplex 702 is a set of DVB services 703
multiplexed together and carried on one transport stream. Transport streams
of different multiplexes 702 can be transmitted in the DVB network 701. The
components of a DVB service (e.g. video component, audio component, text
component) are included as elementary streams 704 each carrying data of
one of the components of one of the DVB services 703. The components of
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one of the conmponents of one of the DVB services 703.
The conponents ofthe DVB services may be encapsul at ed

W@g00bMdisnt er net Protocol) streanms 705 cont ai NPCIHFRMIE6/050128

dat agrans. For DVB systens, the so called

mul ti protocol encapsul ation (MPE) has been introduced.
The MPE is intended for encogi ng network | ayer

(Osl -nodel | ayer 3) datagra (I P packets) into

theaD¥BQIdrvisks eiBEbe baehpd Fatdat fOIFA(hicsndtyPiotedd|)ystreams 705
single MPE section. Single elenentary

eanoded qTLEp(tjo a _ _
SQHEEH y LEFENH ul t | pl e MPE section streans. An
el enentary streamcarryi ng MPE section nay al so carry
. . E . ;
ELF BNEPOIIERL B Sataidn FuFRcEEy SRR (P pas been
@é’@ﬂ“@ﬁﬁ-pgb@ OMBE. iavirrereed ifonLnearinge nebeikdgyeas OSkmodel
B9eke) ol s el o ersahy e, i poabegra
VP Y%Pﬁﬁg Qi gingee MP SeEle '@Igfq ?FﬁDe{”h%{ltaﬁ’r%té%Ed“ay
eoritainr mn'?lawsts@nﬂ@m Gtreamy. itﬁanblemgmtaﬁtrmmmn% MPE
argd-co i n -
SLSHAC P BP0, BSkedlt e T PR ARTAAREs o
Suppeatieg evat carrectomor data packetseo HRIPE estibRpayioadse WPE
%(ﬂcti%g‘é%ﬂtbe" F’e?‘é‘?&é’c?'é? DabREs &R TRe g'atae r(ijnR byﬁgaﬁt]ﬁe%gﬁ protocol
e resource consunption 1n the decoders, both in

$taels of menory usage and conputational conplexity.
The input to the HRD is constant bitrate or a

i .se functi f 0 tant bjtrate. The HRD .
AUPSREhoE iatrebes Yecer BRIBL I soler Videpysadin Slamiargs is
ese tesverifhi teat myoddcete ditblyeams sh@ntstgridardicenzitat and that

. | . e .
iRy sk, SRcBR L Bpliae PeBt P brd Prfiians decoders
aentequineidelce bencapalile af onpettingl etreamé thak aremempliant to the
i - f ) i LI i d: .
AL TRRCP s (e RFpieVBRt PRlvpR: iRAgneo R FEopstaints the
FRSQHICEC BRMMIMIBONyinailgndieeagerssHeoth 4B daMe obhMemoNPrsage-and

Earapetationsl eemplaxity] ahebifduertonthe( HRIN isheoristg@Pbitefe or a

SeareigruhSlad 60cd Ropdient Biaes. ot HHS it Blsp e to allow
videausiteatef fludieaticec evhvien estabiasedchiovidgoufdeeartyucorst&iiPpicture

i.e. nmedia RTP packets) imredi ately when the
%ﬁ?éﬁa%%hﬁys recei ved, any |ost source RTP packet
woul d cause a delay in decoding until the repair

AHSHRS Abdiahgrddrhs BRCsERENEa ALAtPI8%Ed Withnef the oMPlidof the
hypothetical demultiplexer must be compatible with the input requirements for
the hypothetical media decoder. Otherwise, compatibility to the media
decoder buffer model cannot be guaranteed.

FEC decoding of an MPE FEC frame requires initial buffering (from the
reception of the first packet for the MPE FEC frame until the start of media
decoding) in the receiving terminal, because if the receiver started to decode
source RTP packets (i.e. media RTP packets) immediately when the first one
is received, any lost source RTP packet would cause a delay in decoding
until the repair columns of the MPE FEC frame are received. This would
consequently cause a pause in the playback.
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consequently cause a pause in the
pl ayback. Furt hernore, as explained in the foll ow ng,

wpawsieodigss pl ayback nmay require additional i nP@1/BI2006/050128

bufferi ng beyond the reception of the first MPE FEC
frame. Let tai(n) be the reception time of the first
bit of an MPE FEC franme of ipdex n in transm ssion

order, and let taf (n) be th% reception time of the

F@ﬁh%ﬂmdreoéstdk |dtrlf&1 FrEFIﬁeffbﬂﬁﬁ Ptpatrb@néey Slayb&tk biay) require
e nu | a
QGG MERT hufthind bRy Pd 18 EoentB R orRe st N@’%Fﬁ@t@me

bét tt;me beetthiearesepteamtimheraitthe $irstitdoffarr MRE FEG-&dimenofohdex n

&?}Er&iﬁboﬁ%&i ﬁ)e{rfd’ Iﬁt %r nﬂbk tM?l rg@@t%fn ﬂne% érlas!t)bit:of the
fegrogy EUBheavey det, bimi @ertbekumberoﬁ bigs iméhe RTP
AR6addBf h%é@lﬁ%tr‘éfarﬁ QﬁthfrPMFfE’\FE@) frﬁﬁr‘éorﬁ‘sandzlr_:(h‘*;be the bitrate

$fu @r%fa'%%%gz@ S Tiats Tt verRemD AR Copag: I, for
&HECallesrof)n, bamd( @ml@@nmﬁ m;#(dr)l,l th@anﬁMaVBufferlr@ed@n’aﬁon would

iécaﬁwﬁr%'@s%@a' 9 57 O 0 B o8 oot the

follkwing teaséns:l ow average bi trat es of the stream and
the tinme-slicing burst interval derived fromthe

average bitrate. Third, an elenentary streamand a
Firste PAINCREINga (NURRRIaPh Hadiceteolymbe PRI MRR £HG frame), FEC

Sddeaare. (MpRddreF RECAESIUAsCpS MPEIFIRE fifhefamd hMount of

str amW|th|n atime slice |s a chal l enging target for
@Pﬂ&taybYtrt’ate medi a such as video. As a summary,
initial buffering of one MPE FEC franme entirely is not

Srela o EdurRERrhb Hlah8 (B My AoPBURS AR08 A I dMfired
lrnnﬁnerfnﬂnutmabm kutlibisslikely ta &llomt avenagrditratesaefstheveiream
éﬁ@tH?attlr% s'IrEr' gem rsPHEdr§ II ive ?(Hﬁffhé%v@‘ra T@lra%\' 301

192 v Piles 1 eco er model DVB dat a
broadcast| ng The nodel consists of a transport buf f er

FHied 28n Oérterr@rmaér rrgﬂréarhuéﬁ@ra tifhee stué@nﬁaprdonltwﬁf ckb@s drom

ffer to re i.cate G2, .
2ol (2 Ao 5V G i A SN GRS, Bt B G
bitimeasleetis aktﬂneﬂ;lenglagltarg‘ed)ronnaﬂylagetﬂtratdaemedlaTMh as video.
operation of the main buffer can be controlled by
speci fying the output byte rate in the

Agpdtshimganufindial dedferingt of osgYIiRE §ECGudtame asttirgpEs. not a
ayrﬁ&.ams cHIRMBYE! 1ot pﬁéﬁadtée n%a[l?él@@@' %@bb&‘n@' Hidl QI%?back

an initial ferin in themai n buffe
iﬁ% egq{@r é%‘i’%rstrﬁés’fnﬂ“’ﬁ rsegrers i”gorm?ét‘j’rnttﬁﬁt glloys @éfflfé%fﬁ but

nat exhaustive amount of initial buffering.

Clause 13 of ETSI EN 301 192 v1.4.1 specifies the decoder model for DVB
data broadcasting. The model consists of a transport buffer and an optional
main buffer. The transport buffer is a small (512-byte) buffer to remove
duplicates of MPEG-2 TS packets. The main buffer is used to smooth the
bitrate to be suitable for media decoders. The operation of the main buffer
can be controlled by specifying the output byte rate in the
smoothing_buffer_descriptor syntax structure of MPEG-2 systems. However,
there is no mechanism to signal and apply an initial buffering delay in the
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conbi nation wth MPE FEC decoding. As the DVB-H IP
datacasting is a nulti cast/broadcast servi ce, new

WO 2meiledss may "tune in" in the mddle of the BETWERMG/050128

i.e. new receivers may begin to receive the stream

| ater than the first packet of the stream was
transmtted. The opti mal 5| initial buffering
delay is usually not const an throughout the stream

Plake Mfffer,EanBetedéefose Bubf araidsouis shonsuibweto be used in
recsgﬁgd paﬁb’?‘ﬁﬁgéo@e& MPE FEC frane have to be

gnge (98’?% of the FEC packets can be
started. Such a buffer is called as an FEC decodi ng

'§$ fti{t% PV&E‘ 3 aa%%ﬁgtr r’g}cﬁ éf 8 '?n%,t{ ggstgg as‘P <& W?@é‘ Wev&fé(@élvers

er a
may ‘tunen it i8S misieealithe sheamo e MR (TREGIVEES By, begin to

fRRivMeNdtm || Bet itiRdn e fl%‘t'ﬂé&k@ﬁépﬂ% §ttré’£!rh'v0éis trﬁﬁsmltted
i@tﬁﬁn’?‘ Ef t.he bquer CZD fthe nené)et]od of bwh g

imal (Mainam) HgtiakCOWERMA Y SeriSUsiY 7 tt‘t?é‘s’fa”t
v pylioutahe spéanhat a from t he FEC decodi ng buffer. The
maxi mum buf f er occupancy | evel determ nes the required
buffer size for the stream It is evident that in
fizefad (@ Deeoding Bgffetevi ce i npl enmentati ons the FEC

decoding and the related buffering may be irrpl enent ed
differently conpared to each other. For exa

P6 ayas showl) abeye, seasivackpagiets ik aad\‘\PEoFE@uﬂg@m@ hamesto be
basteb NSefored ife REDEIR n@rytr@JFEoi@ta@kagtcetrf o8 §tafedESuch a

R R AN i
oroupancy lewdlacotite FEGNdebedirgCouféerodependsufirier gjiasdn diy the
wh t
fanitRER SABAR P eRaialA shipRE oot Smayt of it
beiesingregfovasiarting the eepsying iofrpiee bufieat3) dhe methad of building
&H%Hﬁt% hside ecg%“#éCQ?gdUO‘P@ SUF?ér‘ nH%)4RE %fu?ﬁdtera@& data

require fer size o a part
iseme dhe wEkoftecadingp éf i ddve poRfigumoleifer mecepRNGy level

@ét@rmrrmzmé tr@dj?frédmjt]fféraélﬁ@ foe tAvasteedh. tihes Byt @@t in
R v PR e s BRTES Sebodiicand tg related
Sufferengy nody tthee |mtwmntantedTUéfqmemﬂ;,eruomparetjt tooreach other. For

%&fjn :b;%ée rea hg% aiffe?j%ﬁ Q@frogﬁ ffﬁtg ggt%yg?gt‘él hérﬂjling -
oRe éiemcm:may Wﬁhrﬁﬁ%@ out from the FEC decoding buffer as soon as the
buffers “downstream” (e.g. decoder input buffers) allow, and another device
may pull data out from the FEC decoding buffer just on time when the next
piece of data is needed for decoding. Therefore, the maximum buffer
occupancy level may vary in different implementations, and consequently it
would be problematic to determine the required FEC decoding buffer size of
a particular stream without a hypothetical buffer model.

Encoders and transmitters should also be aware of the supported FEC
decoding buffer size of all receivers when performing FEC encoding and

transmission scheduling.

Summary of the Invention
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requi rement for receivers/decoders to be able to
process at least all the streans that the hypothetical

woreel0618s capabl e of processing. Encoders and PCT/FI2006/050128

transmtters use the hypothetical decoder buffering
nodel to verify that the transmtted stream does not
cause overflows or underflo in the hypotheti cal
decodi ng buffer. The buffering nodel presented in this

B [orésdint afvertidhaniisernsptsbal hypothetioaledddvder bufferln% model in

8o Dty SiFPRG: AP (IR0e) atioBy Homh 0 Hetetite Aaginimum
resyui ratmeon Soc aasade tsyddnodery to Ut ablefto FiEGcess atlileast all the

éﬁ&éfﬁéj'tﬁ‘& e R (.‘5;0 cﬁectfca?ﬁﬂ)%‘gﬁ sof:a;%&ﬁ? i ﬁ&%ss'ir{b‘e’eéﬁdo?)%rs and

ere i s provi

iiasraitiers elém the poiothetigal ﬂ@ﬁ@ﬁiefgblmfé%ﬂﬂﬂ rfmeétt@ veribhihat the

Ir8Rshitieae dfigath OtoB88dnat | BAXMdBEVEoWE drStungBMows in the
ener at or ; eneritl ieng at [ east one transm ssion frame

qt %th%gpgoq,ipg packets to be transmitted; -
form ng packets to be transmtted fromthe at Ieast

£0% SHRERY hSodoendiey HohE BhbftBa Rt JibrBiaragone
for fdecapselatipn obf mqoMFPEﬁEﬁ!fraim@ndgwﬂuabHEG]Qielcodmgeand
éﬁ&ﬁéﬂbﬁ%‘t&gnﬁ%ﬂ?% fheCGHR T ¥ '%na’uoﬁgfcfaﬁﬁéé‘%ytd“u?sty output of

e transm tted accor
F&rfiafosi®dn schedule to a a first hypot heti cal
decodi ng buffer; and outputting packets fromthe fi rst

Eé ot heti cal d ecodi n(g ﬁffer on tran mstﬁl on.fra ided
rding. 10,4 (st PRReE Sklbhdrese H?Veﬂf)%t Bf6 d3y pro"' ed a
chetoot] fog baffering s'aolgetsbiﬂhfreeduagsuwnkebmpfnsmged on the

32?03 t‘?’l];lnéi?ﬁ?é)?t l&(ﬁ{ t%qe%%[ osrte @%gr oc%({ijl%%fgrmatlon ina

I eveIStr@ath aengratast hypot hetl cal decoding buffer and

g ?e nendi r?'gjy @?tliﬂﬁét' ﬁ+ Wb%nb%ﬁ@ oRYtHeP Bkl bf Media

St 0 | ow ng
packets to be transmltted

- forming packets to be transmitted from the at least one transmission
frame;
- generating a transmission schedule for packets to be transmitted; and
- performing a first step of hypothetical decoding according to the
transmission schedule comprising
- buffering the packets to be transmitted according to the
transmission schedule to a a first hypothetical decoding buffer;
and

- outputting packets from the first hypothetical decoding buffer on
a transmission frame basis;

- performing a second step of hypothetical decoding comprising:

- buffering packets formed on the basis of the output from the
first hypothetical decoding buffer;

- controlling the buffer occupancy level of the first hypothetical decoding
buffer and the second hypothetical decoding buffer by controlling at
least one of the following:

- the operation of the stream generator;
- the generation of at least one transmission frame;
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the operation of the stream generator; the generation
of at | east one transm ssion frane;the transm ssion

wG2lvededies According to a second aspect of theP@I/EReN51050128

invention there is provided a systemfor buffering a
media streamfor transmssion froma transmtting

device to a receiving device, the transmtting device
conprising: - a stream generator conprising - a first

packet i zer tHeotrasmigsiog sopedaldackets from at | east one
kind of media information of the nedia streanm - a

frame generator for generating at |east one
Accordimgsk ansdaoanfeasped foé thagireserft ilrnuelhtiorparmekret is provided a

%%ﬁ%@ntotrt G&er rlgag ﬁ]“e‘aﬁd sﬁg‘éﬁf'f+rzler5p§ﬁ ssidH B9 ao?r‘éhghﬁtmg

. ransm rom-t one ransm ssi
deviae fo aneceiviagsiaviagy ithe trapsmijting davica gomprisitgni ssi on

scréeé;[kgaqn ghegg@,k@;rﬁ figinge transmtted; and - a
pot het |

Gbodi nd ﬁr&? PREkR e tférg{%ﬁfr L MsRiages %%Sk@»?% st gt one kind
hypot het Far ot o bt oy foe Tt o he packet

Lo et raliame S8 AR JBiok el Ryl oS ohP L GrRREER! fame
schedul @n thadasisaef rnnadipyradkets totheuansmitegacket s from

the firsfsdy tﬁ‘ﬁél%eﬁ%r f&??%lﬂ@é&é&éﬁrto% ﬁransmlt ed from the

transm ssi on rane
buf f er m&e%pﬂeﬁrawgrrb%mf@%aﬁéd on the basis of

the out I%Uécﬁéd@ﬂ@rtiﬁe gfe'nbﬁétln@)’@(ﬂa‘hgmwbn deresi8For ackets to
buf fer; Iler fTor controlling the buffe

d
occupan faenfén' %8 first hypothetical decoding
bufd hypethetitdl edenaaendohpeabhainge Aypathetich! rdedodirfge dubiyg the

o B 18 BbecrBlt w8 Bshilfepd So PR solMising,
at | easta tist hypath@titalsdenodﬁngabuffer fdﬁd)uffreﬂngrthesnaﬂkets to be
schedul g.on@ cﬁjhE@orH &Pt ttﬂé&%n@ﬁﬁ?ﬁén 8khd epérﬁﬁe”t

i nvention there iIs transmtting devic
conpri siafly QB ffar P%tPUBlH‘Qf drackgtsa fremi dhet F'@énhf’@:‘?thet'cm

transm griceding'sufidrlv@ 4 fransmissiongamieiaees;t 0 a
receivi s Sc?a’r%o‘: ﬁypotﬂetlcal buffer for buffering packets formed on the
basis of the output from the first hypothetical decoding buffer; and
- a controller for controlling the buffer occupancy level of the first
hypothetical decoding buffer and the second hypothetical decoding
buffer by controlling at least one of the following:
» the operation of the stream generator;
» the generation of at least one transmission frame;

= the transmission schedule.

According to a third aspect of the present invention there is provided a
transmitting device comprising a buffer for buffering a media stream for
transmission from the transmitting device to a receiving device, the
transmitting device further comprising:
- astream generator comprising
- a first packetizer for forming media packets from at least one kind
of media information of the media stream;
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transmtting device further conprising: - a stream
generator conprising - a first packetizer for formng

worebaoqpeckets fromat | east one kind of nedi aPCT/FI2006/050128

informati on of the nedia stream- a frame generator
for generating at |east one transm ssion frame on the
basis of nedia packets to bejtransmtted; - a second
packeti zer for form ng packe@s to be transmtted from

]tche at |aeg;_tneogén?rhﬁfr$f@5‘:r Fg@n@mtfrfgﬁaﬁlela%ﬂ]@ne taaﬁslzﬁitgéi@ra‘rame
or generating a transnssion schedul e for, packets to

be t r andi e Bt o Redid Rl Bbe Lansaiter f or

per f or mangedonaopdmdetized fod éomuing goadkeisny bherbansmitted from the

transm sgi [ : .;7apsm ssi on schedul e

conpri Sﬁé&}t?ﬁ%?r{a&sﬂﬂsﬁ@? Lrgﬁefiglﬂadeqodi ng buffer for

buf f et i BgSehesuiRIciRegenetating & transmissier sabedu!gifag paekets to

the tra b 55d chpflul e; and - an output for

outptt{bﬁf‘ﬁ?%égagteg’fromtgefjrst hypot het i cal . _

dechBVRRINGi¢alcdecories 19F RRYRIIOoRYRGBREC] £lgceding guring the

se¢@mdntiygion betordirlg tothée erankatisdion tehedde panteising

hypot hed st TuBEDETRY direpiy bty 103l oghbiackgis to be

cont r ol ltiangmithed baddreingdodhe drangnissien sciedute; dnd st

oo of - Pl e ath QSLBHATE, RO ih, 188 fist , Afsdinetical

gener at dlecodingeduiienenza iranspissian rametbasies

fAr ansgr! Sasbt@éb:fd A othtefié@ JUizIE s fbt’ij'ff@ﬂng‘?d&q’(?{s?formed_ on the
ccordin our aspec resent jinvention

Cher e | Dhsishthe gutbitiady Siechish hrineled S cogddier dnd

conpri siangoatrdllerf for dotmtrphinlgftaei mgffer oealipansy rieeeh dfothe first

transmi [ Om WL T S .CO catiQn i

a recei \Whgﬁ‘ﬁi@?k85g$‘?{}§bws¥@?§'e?§ Wﬁﬁaﬁi l(?%gﬁecﬁecé? the

furt her fellawingsi ng: - a stream generator conprising -
a first pagkepd b Jr Pk | ¢kets from at
4t i g o

| east one kin la inform the nedi a
stream - & ﬁ*ﬂ%ﬂﬁ”@'@ﬁ'@ﬂé}f&“%ﬁ ogeﬁ@wwoaﬁa%st

one transm s3h@frahEMsion schedule.

According b a fourth aspect of the present invention there is provided a
wireless communication device comprising a buffer for buffering a media
stream for transmission from the wireless communication device to a
receiving device, the wireless communication device further comprising:
- astream generator comprising
- a first packetizer for forming media packets from at least one kind
of media information of the media stream;
- a frame generator for generating at least one transmission frame
on the basis of media packets to be transmitted;
- a second packetizer for forming packets to be transmitted from the
at least one transmission frame; and
- a scheduler for generating a transmission schedule for packets to
be transmitted; and
- a hypothetical decoder for performing hypothetical decoding during the
transmission according to the transmission schedule comprising
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on the basis of nedia packets to be transmtted; - a
second packetizer for form ng packets to be

wa eandeis ed fromthe at | east one transm ssi OPCT/FROS[050128

and - a scheduler for generating a transm ssion
schedul e for packets to be transmtted; and - a
hypot heti cal decoder for peréorm’ ng hypot heti cal
decodi ng during the transm ssion according to the

t ransn ssfigh hypbeeuts dénmrngsbnﬂer mrfbmfetrlnbytn@tﬂaeke@to be
decodi nq bufftgr for thgg t he.packet,s

transni (G THERD AEEHH ntgotot W‘éﬂ% '%?smeé@%e%me
and -- armnowybpat ffor owkppting ohetskeftmnflthnn filse hypathetical

Eé??&“eﬁde%@*’m%eﬁﬁ@h% Sttty O 1O
packet s & seeand bmp@ @tltb%{sbtﬁfaﬁffOf rb@ff@ummametaﬁqrﬁ@d on the
first hypatdtihe %'utﬂﬁcfﬂﬁﬁ Bk forat ﬁ%othéﬂé‘al de%o@%tk&ﬁféreénd

for controlling t r o cu C eve

DT ot mi S Pselhrafor e BaNSY aaSuraneleyfil o the first
hypot Peth'r)]/patfheﬁilealo@bdwl t bﬁﬁér &yd G@Sé?iddhnﬂxﬁheﬂlc%ﬂlﬁbcodmg
one O nEk. 0] r the stream

coner at surer By sBAkRng af ¥ Bha ! ik Biowio

t ransm ssi on tie aperationiod the ahemnsmrmna’@a:hedul e.

Accor di ng liotﬁ‘e ESEéFAtBﬁQﬁ%‘t Ié%fstb'ﬂg tFHn%?rﬁgé ??@?é dl on

there is a server conpr sin
buf f eri ng a ﬁ’@%li@%ﬂ%@ﬁ petedu@nsni ssion fromthe
server to a receiving device, the server further

| Si Doz t { - f t
R B o e TR ST VI el Sl
somprisihg ree thuéfer hdrobuftdringn aohetlize strealinafos tiragamissiom from the

ot FHEITE LR ellos PR EAKEE Rty BB  chet s 10 e

1 r @sirgann ganerater @Hﬁbﬂiﬁlngacketl zer for formng packets
to be.t raaﬂ%F‘p'élEP?é{ﬁferr ‘?ﬁ'S‘F fotﬂr?n i m gaeﬁﬁstffﬁﬁ‘sﬂ‘léa%t%e kind
SC er for gener

frarre an a ti ng a transm ssi on
schedul O fsdisiTREraianoHEeIeNeReest:. - a

hypot hetyg rrainedgm@@torff@r geaefag agldaspehbeatrshission frame
decodi n%nd[H ba%|s gfemedla packets to be transmitted;
- a second packetizer for forming packets to be transmitted from the
at least one transmission frame; and
- a scheduler for generating a transmission schedule for packets to
be transmitted;
- a hypothetical decoder for performing hypothetical decoding during the
transmission according to the transmission schedule comprising
- a first hypothetical decoding buffer for buffering the packets to be
transmitted according to the transmission schedule; and
- an output for outputting packets from the first hypothetical
decoding buffer on a transmission frame basis;
- a second hypothetical buffer for buffering packets formed on the
basis of the output from the first hypothetical decoding buffer; and
- a controller for controlling the buffer occupancy level of the first
hypothetical decoding buffer and the second hypothetical decoding
buffer by controlling at least one of the following:
» the operation of the stream generator;
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transm ssion according to the transm ssion schedul e
conprising - a first hypothetical decoding buffer for

whefobeedisyy t he packets to be transm tted accorRiTERO®/050128

the transm ssion schedule; and - an output for

out putting packets fromthe first hypotheti cal
decoding buffer on a transm_ssion frane basis; - a
second hypothetical buffer f bufferi ng packets

formed on & th@géhéraﬂ)ntdi%ltmdslt)@heftfa?mmﬁ@oﬁ fiadie;

hypot heti cal ﬁegodln buf f nd - a controller for
controlllng the ﬁﬂﬁlfn SIJL g ’ | evel of the first

hy @ardresmittal faietrm@nm’gmlgdﬁéqﬂacbe’nt tbhlee semmividg device.

hypot heti cal decodi ng buffer by controlling at |east

one of the follow ng: the operation of the stream
feerpitdoio a Isixtiyearnest iddrthef prasenbdrvensing thesedai Rrovisied a

K/Iruﬁm?edlat Bfoddcags m %‘It%sﬁ%&d?ébeserve@ édrﬁﬁﬁéfhétﬁrbﬁfﬁﬁr for
smtting,the pac ets to ceiv evi ce.
BRI ymedic, SieRn, s FasmIsE A SO5 CharkeIVoh B Bpeiving
dddce the spr\mrlfduehieracdw;bmsm@dlb af fBr oaglcastb 4f Ml ti cast
Serv o) ng a buffer for buffering a
%@ﬁ@gﬁgﬁ%&{%h’%}{] sion fromthe server tg a
rece| vi reyfickdvpaoketizére fareforming packets trompat déasy: one &ind of
PLream GROGAMNBImERSPD! M Wenidlddm! packet]zer for

form ng ets rom at eas one kihd of nedia
i nf or matd Bam@f generafdion aeneeiing at ieast gRe tReenigsien frame

LOV gen;ﬁn&hg%sfﬁoﬂrﬂééh efsrt@ﬂ%ﬂréﬁyﬁﬂteﬁr ame on the
asis o | ans
D iR BT ES bS aarerind Fehas. i he raBe S fom the
]tche at lattexist one ttangnigdiors framed; aade; an]g - a schedul er

or eneyr | O .
bo t Cond Sl fof YARRINGCR 12RGRKIG s8heBRE B Babets to
per f or mbegrangsoitted: i cal decoding during the
I .

r%ﬁﬁ?ﬂ;@ﬁbﬁd}hl o%'r'? rggtrfﬁgﬁn aﬁ&%defch%%égrb%bpﬁg}’ﬁ?rmg the
buﬁ@@ﬁﬁ\*@i"?%écwé’mté’t 8 tiasigsiensehedy! Q@QH}F&HSH@ to
the tr arasmstsﬁyemh%qb@lowé@dur@6uﬁe|afbrqsmn@uhgftﬁé packets to be

out putti a%s%a’t% ggcgra%@ttoq etr'arngFmshsygr%gh du‘fe and
- an output for outputting packets from the first hypothetical
decoding buffer on a transmission frame basis;
- a second hypothetical buffer for buffering packets formed on the
basis of the output from the first hypothetical decoding buffer; and
- a controller for controlling the buffer occupancy level of the first
hypothetical decoding buffer and the second hypothetical decoding
buffer by controlling at least one of the following:
» the operation of the stream generator;
» the generation of at least one transmission frame;
» the transmission schedule;
- a transmitter for transmitting the packets as a Multimedia Broadcast /
Multicast Service.

According to a seventh aspect of the present invention there is provided a
receiving device for receiving packets having a transmission schedule
and comprising at least one transmission frame from which transmitted
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decodi ng buffer on a transm ssion franme basis; - a
second hypot hetical buffer for buffering packets

W0 0eeb18h t he basis of the output fromthe fiPGI/FI2006/050128

hypot heti cal decoding buffer; and - a controller for
controlling the buffer occupancy | evel of the first

hypot heti cal decodi ng buffeH1and t he second

hypot heti cal decodi ng buffer' by controlling at |east
packett hheef ddeomifognetihesaideatt leaist obné hrassnigsion frame

RS g anesiorkackBr bEhe Brlrd An LSRR S RE qtieast ong kind of
meaissinfarmationcof a nediai strean, thee'epaivkeg devase aomprising:
Ml tdretlie? & Fé%éﬁfi‘r?gﬁ the MArdriiRgld ﬁgcé%étg?nclﬁﬁiﬁgr'ﬁfo%aiiBn of

a seventh aspect the present
pr @i indig! QUFferctr@g amﬂynaé@/r delayipg the@@podwg (fdbrearackets at the

haWedthriin bﬁ,@;@bﬁ@hgptr@%w&g and conprising at | east
oneepr ansém SSi 0 nme fromwhich transmttedpackets

hafe 'BgeﬁefRﬂ%Hzers Py "eEoNLRting nine (ARdiR; LELERIST }rﬁﬁb the
compcewedqaaukétsa packets being fornmed on the basis of

f f di
ot AU BB e g PR RN R P B Soc®ITE S e,
f ora dexosiev fargledoding media infartabiaciodtise mediaigackets; and
f
'dgl O&&?:Fdll%ﬂ é&gdé’iﬁémﬁ' ﬁwbaé%%kﬂfrfgéﬁ&?gﬁ@%”ﬁe |@£orlmr?rt]|oH of the
of 'W'é@'éﬁtff%'ﬁgcﬁm@w packets; - a first de- packet| zer
for reconstructing the nedi a packets fromthe received

RESTAkE 10 pl it asoedt gl dhacirerdrnt (ueBlphearecRapovided a
sighalr asgoctated to ahaedraOBtaaamcbatmswmﬂmedleapM$ bklngrformed
of 2 5 E Yt B asf ofie AfHd BP R Bl or el odR Seat, the
wiegha tpagkpiecinabidechén pate sast ¢rm/etrarisomsslherﬁam from which
Béé?%é'té’qg Best'r |tt@859§\}é‘tb‘3e%nt Ry dha RAVAE transmission

r|3|n Ia pac ets being forned on a basis o
$@'@§(U|Q3n r@fa éfﬂe ndenal GRS HHoBRatie Qfeglugh an |n|t|al

BliffrRIY al’hbanm%ﬁ'lc@lwméidecmdlh@@ﬂth&p@ékdt@éﬁtheob@gmnmg of
acke

e ERERR 7 4Bt deiga T s R ShED e Racket of the spedia

stedaadunh eny Wasiseiissio i érasiegaedilabderat o rsrioritafitsrdeabding tohe.

such an initial

According to a ninth aspect of the present invention there is provided a

computer program product comprising a computer program which comprises

machine executable steps for buffering packets of a media stream by:

- forming media packets from at least one kind of media information in a
stream generator of a transmitting device;

- generating at least one transmission frame on the basis of media
packets to be transmitted;

- forming packets to be transmitted from the at least one transmission
frame;

- generating a transmission schedule for packets to be transmitted;

- performing a first step of hypothetical decoding according to the
transmission schedule comprising machine executable steps for
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bufferi ng anount for delaying the decoding of the
packets at the begi nning of reception of the nedia

waeweamighat nakes each nedi a packet of the neRGEFI2006/050128

streamin any transm ssion frame avail able at or prior
to its decoding tinme. According to a ninth aspect of
the present invention there |22 provi ded a conputer
program product conprising a<onputer program which

COﬂEriseSfﬁménry tﬁéf‘plabﬁétlsetétﬁ@stréﬁsmhtédf Fddcﬁﬂjlng to the
ackets O a a stre i a
Prom at 1 euarSBisRe STliedn;d sk rhalletch RE24Ey oufter

stream genamnétor of a transmtting device; gener at i ng

at least o ] ' : '
packets t oa@gbﬁﬁgsnﬁﬂééksoﬂoﬁ#@gmr%h gke S l ?e&%mﬂ&%‘uﬂ‘er on
transni tt ed tfansmisgien famesdasisione transmi ssion frane;
Qenerp@frﬂoﬁﬁlrﬁ 4 588 §t%' e @@Bﬁ‘f@flhﬁl <§é¥£o l‘,@l‘hﬁ)rlﬁm be

transmtted erfor rst ste eticC
decodi ng bk rwqq@agketgﬁ@rmﬁgr@}nt@%%@ﬁ'ssefy BetotHom the
conpr i si ngfirsabpotaetosiigicaling wufeps forbuffering the

Pl SR A TP o b

buf f er; andecoadipybuffagapatikesecdncomydtiestidal siecoding buffer by
nypothet ! cabnfiRRSs'anBaBbAEE! Bk RybfaReM o1 on frame
(0]

basis; performng a second st t heti cal
decodi ng cbnﬁh?@pﬂ@it'oﬁﬁfﬁ%@Sﬂgafﬁmg’foﬁor med on the

basi s of thetlﬁ’é‘b@lﬂlérd‘tlbﬂrﬁftalﬁ%efs'tbﬁb tRARAII BSbh ¢dime;
decodi ng buffe contro Eﬁﬁﬂe buf f er occupancy

| evel of tﬁe“ﬁﬂ@f‘sﬂ’ﬁ%‘?mé €decodi ng buffer and

t he second hypot hetical decoding buffer by controlling
e3a ol  owi ng: the operation of the

@é#é” Obccﬁgﬁ%?%?{”nﬁsﬁe generation of at |east one

transm ssion frame; the transm ssion schedul e.

t QW)
A ot e 1 ST, v
Wf@'l@nlcéft%F%é@p@@fj?%gr%ﬁgﬁ&b\d Whawi ngs in which

Fig. 1 depicts a system according to an example embodiment of the
present invention,

Fig. 2 shows a simplified system for IP datacasting over DVB-H,

Fig. 3 shows the structure of an MPE-FEC frame,

Fig. 4 shows a transmitting device according to an example
embodiment of the present invention as a simplified block
diagram,

Fig. 5 illustrates the procedure to compute the RSDT,

Fig. 6 depicts a buffering model in a system according to an example

embodiment of the present invention, and

Fig. 7 depicts an example of media transmission in a DVB network.
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Fig. 1 depicts a systemaccording to an exanpl e
enbodi nrent of the present invention, Fig. 2 shows a

wa20phodided system for | P datacasting over DVBRGH/FR)@/050128

3 shows the structure of an MPE-FEC frane, Fig. 4
shows a transmitting devi ce according to an exanple
enbodi nent of the present nl\lfimi on as a sinplified
bl ock diagram Fig. 5 illustrates the procedure to
conmpute the RSDT, Fig. 6 depicts a buffering nodel in

st%nacc r di %t an,.exanpl e enbodi nent of the
@Eﬁ%&ﬂ«—?ﬁ%@ﬁ%@fm 7 depicts an exanpl e of
media transmi ssion in a DVB network. Detail ed

Re?ﬁé JBHéxﬁuﬁgOE Eiﬁen‘n“‘é%%m t§ éﬁe %é?f;hl%""'eﬂﬂno@nﬁ%ﬁt‘ ©fthe

acco
Prﬁ%‘i@ﬁt in(\jﬁntl@,n ¢Fe§@$¢rm iNrmersr @ef@étVﬂth re/fptemoeetpd?lgﬁc*e and 6.

TRe Hy@femlofRsh.61 ddifpssed %”tr‘éﬁsr’ﬁ'ltgn Tdsper, 3§9cra?nsm|33|on
transm ttin sm Ssi oNn chsn nel’ an

?*é?c!*é]%?n@%gvﬁeéé'@g é@ﬂ%e i‘nﬁ@n%r%@srwglrwe evge 1 %% ﬁeeg a
Serger,aaSWirglebs commudliesioncaavive] aapeondecoatputér etc. The

RGP L FRFLLLSE 58 i LB BRSE OO BT oy e Morsona

camputeera T¥ &v. etc. The transmtting deV| ce 1

conprises a streamgenerator 1.0 for form ng transport
streans 702 from one or nore DVB service 703 )
{Rertansmitinoneavige cbrgsneiies ar stheaar ge@er@mreér%)‘or fayming
ﬂré‘héﬁpcﬁf@@é{aﬂﬁ@mozt fiémSé e BMMERE B ster\ﬂicé) mgmﬁbh@ﬁﬁ nQ'ﬁnedla

%88&%@@ OVaWLQTﬁ;L%%@%I 57 E{{! deI adlrﬂ {g% 500, mN generator
Mol tomprtes dn emcagsiuliat cfor Jer&odmg EECmmadulnftgntaﬂrbﬁewhen

dechsslfh. i BIEIIOR B 4ol £ M il G030 BRtaBhylatgr 13
an dhle@encoding dhftesrit4i ar Fot encodeydolbrk Jt6,eand aTransmission
%&@ﬁlhﬁ‘ﬁl%kﬁa@Tga %ﬂ%&érr £4 5r8atre§ea @i‘g‘?ﬁfv@ g)qr V\Fhm% ¢dhtains

IS encapsul

@%@85@%@ BWTQ?&HST*F@dGE@CfdﬁVMm 'Sttéa"tqf@ rechin ’gmcpacketlzer 1.21in
wn?gl Ehaeflnsfﬁalta)rfldi)\f [Dh\?ivsg gn@ismdi@dtmtd mesqamwame phfloads R2
SRdolch i bdeond Sprbnein Pt i bl ohess seusce 1P
aatagharhs (datadiem DZPE Kiget) are yrthen papsedsadi inghe meultiprotocol
SBUREIOT BBERIL 8RN AohhE TPt MIPE RIibA by *Ldieing the
source IP datagram D2 a framed MPE section structure. MPE sections (data
flow D3) are stored into the FEC encoding buffer 1.4.

To enable the error recovery of lost transport packets the necessary error
recovery information has to be formed. In this embodiment the repair packets
are formed in the following way. The FEC encoder block 1.6 calculates the
error correction code over these MPE sections and forms MPE-FEC
sections for repair packets containing the error correction code for the source
IP datagrams D2. The MPE-FEC sections (data flow D6) are stored in the
FEC encoding buffer 1.4 as well.

The transmission scheduling block 1.8 decides the pace for transmitting MPE
section packets. IP datacasting over DVB-H typically applies time slicing, in
which the elementary stream is transmitted in bursts so that the receiver,
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flow D3) are stored into the FEC encoding buffer 1.4.
To enable the error recovery of |ost transport packets

WQ dwon@agssary error recovery information has ROI/BR006/050128

formed. In this enbodi nent the repair packets are
formed in the followi ng way. The FEC encoder bl ock 1.6

cal cul ates the error correctjion code over these MPE

sections and fornms MPE- FEC s1e tions for repair packets

QAR 6¢rﬁtgolté@1£s @M% eetive nmmmi ﬂoftﬁjrsttsf‘@rest@%é? eede%ed

- EEC
£B8 BT arBrenk AR A5 Bfiorns Biar ey it % Boluolec R 48 Bitrate
tecaitedi i sthendatahedsl tragsmlttadkmﬂih8tmbedmtdaie edueal pac ehé onedia

i, SRS pBRCPRSHE! RpiR Ual Reakh B el t
SR 5k A D8Rer EEhE o O

tmn@nﬁh@lagycgmp@é@ﬁ "o @ am@mvef it whlwmrads,o sieoeiver tarpains

EGRANES attivd. i zi ng control signals, remains inactive
when no bursts are to be received. The bursts are sent

at a significantly higher blt-rate conpared to the
Thé rpaicket schidugsr 118 theralatiipe a%svfnatnt B BEnsédtionhgacket

3 ght BeBf O e bR TR SRER e Sgshidod  on ramprgpriate

momenteacebiding ¢o doensanedlling proceseir esei Thevordédr inadhich the

UERE 4Pl GRS CEAIBL Y eREkilE TR Bidhe source e
%%C&lolndl?ﬁ%&tﬂ(@ft ore FEGablosk@tie msgéﬁecg bafysa dhe repdinpacket(s)

lb"l@clk rﬁfﬁﬁédntrrahgﬁltf’éd an |§1F¥Riv@éiférab§w69§52ﬁét afiepingi diffefeht from
ul i ocess |n
WPEcaB e gnpiEh K SenpBeties sodise MRE-Secbnobrsiets, i the
mdalrt;fmi:ketma:mbé/ﬁﬁeﬂea\ted)n packets of one FEC bl ock
are transmtted before the repair packet(s) bl ock

is/are transnitted. It is, however, obvious that
bhaepralieldi sahadier £ 1.8mttanamigainthse MpH i septiororpackets as

é@@‘s%f HRSVIPRE 22 TMiks tStFéhrﬁa(q@t $n %ﬂ%rt\b&déeﬂ@ MPE
gackets can be interlea edyg%'gét?gacket schedul er

8
G hPACKIR ArRISEINRNSS O trggs%{gggggmo@a%@ts When
tMeEtecesss Mﬁorﬁbﬂo@@éﬁl coBVerslonsodre ermmé’d‘, thid1padidts can

egtion are se nented to 2trans ort
8¢ ﬁ%siﬁ el ans TREOCC AR 1P £ s dHERIT B oibf the
de)\naensublnh |sxkeower&fsawrﬂrﬂ , | tehteapsmission cczﬂnbeemreless or wired

t . i 55 2 b .
RARIRSL B ot DRLETRT 0000 SPARMTRs B0 Yot e goied n
different Tleks: rinthe dranemigsion beatly r Ehe sisargmigsioad channel can

%%rﬁﬁﬁg% Z}%'eoar Ror@Hdued bade AN Bt SRrdugRNwRICRSIN@Npacket
stream is IE[)t%nsmltted1 The details of the transmission channel and the
transmission method are known as such and it is not necessary to describe

them in more detail here.

The packets are not necessarily transmitted after the scheduling process is
performed but it is also possible that the packets are stored in a memory, for
example as a file. The file may also be included with additional information.

In the system according to the present invention the MPEG-2 transport
stream packets are also transferred to a hypothetical decoder 1.9 (data flow
D9a). The operation of the hypothetical decoder 1.9 is described in more
detail later in this description. The hypothetical FEC decoder may control the
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different links of the transm ssion path. The

transm ssi on channel can conprise one or nore nodes,
whawe/16t18% i ons etc. through which the packet SRCEERI6850128

transmtted. The details of the transm ssion channel

and the transm ssion nethod are known as such and it

IS not necessary to descri be_I hemin nore detail here.

The packets are not necessaridy transmtted after the

@&@dﬂtrangmwmeséhe@nmgr frey ﬁambiélﬂtofldreatéda‘e{éalr packets (per

h Kk
EATaeC biogh ol 95 e DLl e Bbtioapfdis (P
datdgtarogpin eadho FEQ btmk Theséeonirst eperations diragndicatdaewith
8ésen°e%|“| nésninqHéng[]ré he MPEG 2 transport stream packets
S

o transférred to a hypothetical decoder 1.9
(data flow D9a). The operation of the hypothetical

RekRIBowing, *tﬁe @ﬁéﬁa"tlbhecﬁ th8 rE@é@m@edé\hée Bak Qj’esbﬂbécﬂ"rﬁ more
tion. . ot hetical FEC decoder

dsei Efiﬂeofeqeﬂ\eﬁﬁsﬁn L Bocsas o TS WG gArBLhefiransmitted

packat etrengpand ppaokas shd necem@% dEE@d@llamln)o@ertlbrh@wherem

Bt oLk el aRE ot PR CBIET dcbinee &P AR ncelbton

whddudjagl’cé@bl{ BriasThen redeptibh gaaheduling ibladke3 Potiétewnimgs when
fride r@cfb%éz[t 'isorilrjmfegt BR {oecrgbé(ibagd%‘%@oc%% 'ﬁicﬁ@%bké?@d In the
N nNore ves t

kaeeptor sehgdyling b'péhﬁw?-tth%dieﬁ%@ddé@te@'t inkymading Iﬁeqomyerf@d to

M'F’EE Wéﬁa Yckmattahat. | The OI@fe@hbﬁ%cM&ﬁﬂlﬁgn bidtk 3.2 may
ei ver ut puts the dermdyl ated i nfarma

FETbo AT SRSah | 4GS GURIOSD CW@r%'ee\%p@nandecryptlon
spdn«atiuhs no relcongtrict zhd M BPESentionvdamhket Hewr (@atd flew D$3).

B 8o GuIECRHE AORBAHF g MPS ek ﬁbﬁ&%%ﬁ ‘:F&dbgcodmg

bufferrdt i on is converted to MPE section packet stream
The reception scheduling block 3.2 may perform when
necessary, sonme protocol conversions and decryption
Bﬁ'@?rﬁt istdeast P pBsRing geroenRaawet i apthileh bla@k dhe freeriving

6@\&&@3%@%%136 cote€t Thecieps ia@NfoiGe el mlckthéw@ler 3.6 uses
f orwar ds .t EEDCSE ect,ions, to. the, FEC deco

an 4ap9erE'ﬂt8r COPE‘&@'%@‘W} aiTRgeae) %Qgﬁ*aé&?léfcq MPE
sactioB€ aridostkres thent leack toi thg FEQ ideeodingdafidri3i4. t o
correct the loss as follows: the FEC decoder 3.6 uses

an appropriate FEC decoding al ?OI‘I thmto regenerate
The muiprotecalPEcapulaiien blogh 1 detches MINE seckon packets from

e e cRbonthPiferr3.3: th the multiprotocol decapsulation block 3.7 the
an RTP/UDP/IP packet is formed by taking the payload of the MPE section,
and, if necessary, reassembling the RTP/UDP/IP packet from several MPE
sections. After this operation the RTP/UDP/IP datagram packet flow (data
flow D19) complies with the payload specification of the media format and
can be transferred to the de-packetizer 3.8.

The de-packetizer 3.8 de-packetizes the RTP/UDP/IP datagram packet flow
D19 and separates the payload from the source RTP/UDP/IP datagram
packets according to the media payload specification of the media format.
This results into a bitstream or a stream of application data units (ADUs, data
flow D20). An application data unit is an elementary unit of the media coding
format, such as a Network Abstraction Layer (NAL) Unit of the H.264/AVC
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The nmul ti protocol decapsul ation block 3.7 fetches MPE
section packets fromthe FEC decoding buffer 3.4. In

wa bwoiedi83 pr ot ocol decapsul ati on bl ock 3.7 t hePGRIFI2006/050128

RTP/ UDP/ I P packet is forned by taking the payl oad of
the MPE section, and, if necessary, reassenbling the
RTP/ UDP/ | P packet from sever MPE sections. After
this operation the RTP/UDP/|P dat agram packet fl ow

édmh starmr® k9 coasB! dwrhio Wanfe. thi%rpathbomddla bitstream or the

f d
SR ot ATIS Pa br i Tpt R ADEF bstgSsigs ©
de packeti zer 3.8 de- packeti zes the RTP/ UDP/I P

flow D 19 and separates the payl oad
g?%?nt% gé@%ér%?grRTP/ UDP/ | P dat agr am packets accordi ng

to the nedi a payl oad specification of the nedia
anfH@Hiouomgs th@%’dérétld)rﬁ”o@ the myﬁoéwe%m PEC%dé&dSc?&m 9f will be

tjion data un | D
GB8ro8a: Immera: Setint (Trd Tpotietieh.rarSvem conising Hae buffers
deslctedcindFigg 6. ademdn, thechy@shetidse tFEC kiedoger d¢ icoasidered to

Jé%ﬁ%%t é“ﬁﬁ? Aot e 5‘{\56‘” SRR REeF LERAG Tefin Burtr

612 eand the IATDBsderapsblatlded‘mtfed 6fl 3r Thehyhetheticalkcmediandecoder
&B?Ls'ik?%ga 0[6' ﬁ?rt'n_%%ogiﬁa d 5' tSIW 4t Qﬁd qg@foaetcbgad data
ypot etl ca eco escCri

®.detail. The hypot heti cal rece| ver contains the
buffers depicted in Fig. 6. Herein, the hypothetical

i 1aneg0% puliRn BTG GebubS MREBATSt Pkt AR fegoves
42y daplitatd patldts dl@apendtmhnsmninla‘rﬂ;ekaﬁat 188descFibed in ETfSI EN
DT RR A M ET S et ie e IRy fPRTEEASAG AR Rl g 2is
@sexh for Vial rFrS pdecoding fand degapguiatipn f VIBEesedions to IP
&ﬁ%&ra%nér STREGKED %e%%ﬂ uIEf'ESW %m@mméqe' dseht @egﬁ%&&lgﬁon of

[ts operatlonls Sl descri

BPsd BdP aﬁﬂowm@e@%eﬁer smeething the byrgk gature of time
siReans td:loatstachm bhtéfté@rli W fd2thesmedrcddécddeys. rTheabodféi:Caata buffer

CBF S B B B 005 AEtAS R4t ecocer

éprrmfdmtlapsul ation of RTP and RTP payl oad headers and
for snmoothing the bursty nature of tine slices to

constant bitrate input for the nmedi a decoders. The
Eoeredisceneatranspeit beffen 6ahdoarheacte bitlie@-21dBambiltiiex 762, one

eIt Stoe BEdeddatdtiBntdiBien®d bepetesRied e HRAH | Ist@bP 784 | one
RTP decapsulation buffer 613 per each IP stream 705, one coded data buffer
614 per each elementary media streamcarried within the IP stream, and
typically one decoded data buffer 615 per each elementary media stream
carried within the IP stream.

The multiprotocol decapsulation buffer 612 and the RTP decapsulation buffer
613 are described in the following.

The multiprotocol decapsulation (MPD) buffer model is applied to time-sliced
elementary streams 704 carrying IP streams 705. The value of the
time_slicing element of the time slice and FEC indentifier descriptor may be
equal to one for time-sliced elementary streams.
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There is one transport buffer 6 11 per each MPEG 2 TS
mul tiplex 702, one nultiprotocol decapsul ation buffer

w®idoperiseach el enentary stream 704 , one RTP PCT/FI2006/050128

decapsul ation buffer 6 13 per each IP stream 705, one
coded data buffer 6 14 per each elenmentary nedia
streancarried within the IP1s7tream and typically one
decoded data buffer 6 15 per'‘each el enmentary nedi a
streamcarried within the IP stream The multiprotocol

B AU Ue? et S sred AR ol anecFREBUIRLE P is niialy
embtyi. pDalta)ctnansmlsalpﬂulsdaartsorfrc(rWPB)e biirbt eviPEG2| TiSs packet in
FBRURdchOokiol®r 3 ¢ AELiRLCRER) MPERLS T3Badld SRLIMEH the
banspst puffer Hlilcie asarteEdoi wGeMHD |tmfféde£wﬁhpwt e hiaypacket
I'ﬁ’é’ac%} aWH&mﬂLéglvéfEfg ES)f @fﬂ'fdg}%@%erﬁbﬁﬁ%ﬂ&ﬁé Mingé ridgBand¢EC
'BGPPU&GV e8GrPIQTiSt @QH4! O HRiR yan &%g t9 ﬁ%'sﬁagget&?mp'etes an
MtPEr tssct;dmrartdWEhé bbﬁiplé@&@ﬂEETgemg@kr@dm pletdg angdmageinoi.e.,
0
FeCRAwRLof id Lo, BRAo) B Pab B, S LBl At soton
lblumt)er in e MitRt sebiormBepdek et hbddBEr Jectivhea rehwvedl ftem the
) nd[g%&ﬁ%?% 1 ﬁﬂﬁ%eoéattap?a%'é'ﬁ?r |§{j |ﬁet8@nféfllﬂ1¥%lg&y£ i output.

d t
erathe v e PEnlaPRlesst :JantheaTﬂmetﬂ@ec@ﬁ‘ﬁ)lF&QeanE'f'er
?gi‘c%ri g |§‘é@j9bﬁfoe§1e t?aflétaﬁhglf/l@'lﬁd -D. 'ItE’S abl@t |§ @hé’ﬁrs@fonbhﬁ a time
S AORESREC RS i PP e MF L aS pelfipt in clause

83ct bHETIS$ BN BOV eld2f v a1t Whmméauélﬁerofanﬂé feo@lérnent of the

ORE s A FEC B antarisdrts fhanad i Heon G2 T

ﬁ)m@hus nsertedde ¢he PARKE-REC &qmna in theoMPD bufcﬂeraﬁﬂ preGpecified
SC@gggaj IS of Fﬁél' Eﬁlt 3018 92“%/?41 ”Wr?én' B anJeNB’En’FFFeCfec

rane 1 s orrre er as eCI
Qlemese obthe tim@fsllemndéﬁﬁ@oqeritd@r@efcap@r is @@ to b and an
ViEHEE-20T S aek&Cis ehé Mt tonef cdrigintnighaiats lfo e EFBEC frame in

& GBI, buffe 672 e Be deted ”ni?ﬁ'aﬁér?f@é opdAPR SR the

RiFE-EECS fratheaares patputiaed the MRESED fiainde if rémBledNrom the
E,gge 4.1 . \When the val ue of npejec el enent of

the time Sli'ce and FEC identifier descriptor is equal

to O 1b and an MPEG 2 TS packet is the |ast one

chpt@éégéﬁg”éi@haajf;gr the MPE-DEC frame in the MPD
then the datagrans carried in the MPE

sections of the
The RTP decapsulation buffer model is applied to datagrams that are output

from the multiprotocol decapsulation buffer 612 and contain RTP packets.
The RTP decapsulation buffer model is specific to an IP stream.

The RTP decapsulation buffer 613 is initially empty. Each RTP packet is
inserted to the RTP decapsulation buffer 613 without UDP and IP header but
including RTP header immediately when it is output from the MPD buffer 612.
RTP packets are not removed from the RTP decapsulation buffer 613 before
the signaled initial buffering delay (since the insertion of the first RTP packet)
has expired. The signaling means for the initial buffering delay are specified
later in this application. Application data units (ADUs) are output from the
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MPE- FEC frane are output and the MPE-FEC frane is
renmoved fromthe MPD buffer 6 12 . RTP Decapsul ation
w@efobee618he RTP decapsul ati on buffer nodel is BERFi2ew/ 050128
to datagrans that are output fromthe nultiprotocol
decapsul ati on buffer 6 12 and contain RTP packets. The
RTP decapsul ati on buffer d1 is specific toan IP
stream The RTP decapsul atiofY buffer 6 13 is initially

RIpt )decI : atRSlﬁl;’ ?ﬁféﬁesl?ésml {’ﬂﬁ@rt@d:ddm f‘cﬁ?gﬂ' EFor H.264/AVC
ecasualnu W n eader

et g APD R anefidac ARV ihand thed oBERaRe Sider is
$pemfletd1m RFPD B984 .efFol6AAL stréé’rﬁspan Kddld |ancmmm:'al teean\aadess

uﬁlP'Hst E@eﬁ[&? qﬁcﬁﬁ #3@1(5 ogngu[f]gea &d}rz%%‘?{%é’f B s ds also

@ﬂemfml N REC 36A0. ﬂ'@@kfﬁﬁi)A élslnedqmdm orgge I%O@tﬁat mw@edlately
wgtégrqh{agﬁmhhsuf;évpﬂq gl;ﬁ?g%ipﬁwésn%éﬁl ﬁ)ﬁc@éa.tn@pﬁgu irfdecoding
PIABOAS OMRUGNIIR PeGIEh BRI darlbaI BT E GeasREYEHog bufer
883 Ia!ndtthel folldwiredting On %"con&@)r &Hcé&ﬁéAMﬁmﬁall ®hke pr8vious
|
ADY. b3 ERAsle, Taid B né Bray R AL F L HBEF B V" 1A of
Toefy8"i SAP attrikarie doc des stieam) )asArsﬁ’é'ﬁ paekktiia reFoved4ogm the
i f
AE8 dbapeatathaner iyl DL SbomamRada it D
i medi ately when the initial buffer| ng del ay exp| res

ERMAlRY OF REGHIBLIRIAHG |me|g?codi ng order is output when
it becones available in the RTP decapsul ati on buffer 6

13 and the following tinme (in seconds) since the
Theeunithl bbffetey pletayi sigh ams)thd‘ldelasll ap et c&oék (tm?ceminofmits of
s | J e "h= S
@ﬂﬁség{oﬂﬁlsgt‘r?)g%rm?ﬁ 965 (?C‘f thﬁ)l-j‘{Tlg%%%hﬁﬁp{o Elg'tl'l3 dec%p’g\%atlon
peffen&B ﬂntblnhherf&sm@wetdps&dlag ion@e rocerf be oumdnfr@hlthe RTP
t ai a 0 Si i it
Ao 18, Tied Hgied P08k, Ji fgﬁﬁe‘eﬁal@se'ess
decoding g@d, p{ay@qu dhscxalue g an Hnggpgg 1@f—b integer in network
ua*tlgldrg@,conds) fromthe insertion of the RTP packet to
e RTP decapsul ation buffer 613 until the first ADU

i n decodi ng order can be output fromthe RTP
bhetbes b wainigo so mef detail$ of an.ex@implsiof iz eyntd®lzang semantics for

ﬁhlé%i%ﬁ Bﬁﬁerﬂgé%ﬁlg&{\%ﬁﬁﬁg,f&eﬁ ngy pl ayback. The val ue

i’ S an unsi I'n network byte order.
In the follow ng, sonme details of an exanple of the

RY PR xBsHY e RRBbHCEKR )P specified in RFC 3611, is a mechanism to
extend the information carried over RTCP beyond to the contents of the
Sender and Receiver Reports. Seven report block types of RTCP XR reports
are specified in RFC 3611, and an extension mechanism is provided to
include additional report block types. A new RTCP XR report block type may
be specified for conveying of the initial buffering delay.

The RTCP Sender Reports should be conveyed in every MPE FEC frame to
enable correct audio-video synchronization in receivers that start reception
from that MPE FEC frame. The proposed initial buffering delay Extended
Report can therefore be aggregated to the same RTCP packet as the Sender
Report. Consequently, no UDP/IP/MPE section overhead is required for
carriage of the initial buffering information.
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the initial buffering signaling will be presented.
RTCP Extended Report (XR), specified in RFC 361 1, is

w@20vebrass smto extend the i nformati on carri edPCGER006/050128

RTCP beyond to the contents of the Sender and Receiver
Reports. Seven report bl ock types of RTCP XR reports
are specified in RFC 361 1, d an extensi on nmechani sm
is provided to include additi*onal report block types.
A new RTCP XR report block type nay be specified for

h | buf The RTCP
SREHBI A e My b o 9RbE, elhar. By, BRreidieet in AP
packets as spexiflesl belomedlVhandhe-initielbuBgnud defdyzeleinwentiia not
ér%%’é‘hf’ ﬁ‘{rﬁn thﬁi’ %tc dt tﬁ@@?&{lé%q}/%lhg%ftthgtplwg@f?&m@ gelay is
ﬂd@@ﬁblect@riher% I%fp@clﬁetbé‘ ruggﬁeygwecallﬂwf the IQélﬁbbFﬁ@mg delay

@I@ﬁ@ﬁ |§%vhﬂ‘£ol§eﬂ1@elhltﬁ¢%%ffbnn@@ié‘?e@ﬂléeméryed fPbe 0. When the
n over head %&ﬁ]red for

BRnG B ha S Pegbeh b et tans R vabewtins 5gi 8t of the
daddingiis gedatbufaer 2 ngndltHeayalab @feing oswyt PPecquing eid |dsh octet

Tﬁ;@ﬁ%ﬁ@ Eﬁaégﬁ%ﬁéiof%éﬁﬁr]%gilnﬁ@ b\ﬁﬁér@@ﬁ%,q’f@hh@gps present.
Phe ketlye tdieingiagufiesingatielay oprechdes rthei o astf ectetsy of RTP
@ +(§1Mgl s applicable to the RTP packet. If no previous

of the initial buffering delay elenent is
avai l able, the initial buffering delay is inferred to

RReGatiViIgn drhexdemaian dinfial bL!’ffetrffht g;é%t he.eﬁgg% :ﬁpeﬁﬁlﬁfd in a
a?%%péqﬂﬁﬁgﬁ BitiRlexenfie S MG tresnat sPesMoc adi ng

the | ast octet of the padding is equal to 0x80, the
WL L ut.feri e e_val
AReafle) sy P EcRled ATRRLeliS el gr HRCpBtMS wPE
srations oo MRIEFFp@dsectpn Atruetunatisvapgended eldneludaathe initial

bméﬁ,@p Qg fe rh@rgt delay field is specified in a
descriptor t IS multiplexed to the MPEG 2 transport

stream Alternatlvely a new MPE section structure is

Seaerdtiorcbfein FBE Biytieti ng MPE section or MPE-FEC
section structure is appended to include the initial

buffering delay elenent. Generation of an FEC Bl ock An
ARBAPETEC dreemeé $s arraagege disas netrmwiihx25% colu2tts aod anftexible

08 4 SOhSL SOIRRY (6, 5245, o sbrRo! J EAF R are
defenast gt &shows the SWFEEJilF*ECfo andPEfb ffaﬁsetlﬁ@@h pasition in

the matrix hosts an information byte. The first 191 columns are dedicated to
MPE sections carrying IP datagrams and possible padding. This part of the
MPE-FEC frame is called the application data table (ADT). The next 64
columns of the MPE-FEC frame are reserved for the Reed-Solomon (RS)
FEC coded parity information, and called the RS data table (RSDT).

The ADT can be completely or partially filled with datagrams. The remaining
columns, when the ADT is partially filled, are padded with zero bytes and are
called padding columns. Padding is also done when there is no more space
left in the MPE-FEC frame to fill the next complete datagram. The RSDT is
computed across each row of the ADT using RS (255, 191) FEC code. Fig. 5
illustrates the procedure to compute the RSDT.
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the matrix hosts an information byte. The first 19 1
columms are dedicated to MPE sections carrying |IP

walamegoas®s and possi bl e padding. This part of RCEEBFI2006/050128

MPE- FEC franme is called the application data table
(ADT). The next 64 columms of the MPE-FEC franme are
reserved for the Reed- Sol ormj&é( RS) FEC coded parity
i nformati on, and called the data table (RSDT). The

@Wn@ﬁﬁe@&s_?ﬁﬁm @bmbme)fheo@t:iﬁrbéézl MolUMriste@f thetRSDT and some
agr.ans, remai n col unms en the is .

S AaRost up e Rl B GBHHIRY J8saobdu s Srocgaure s
eamled pyratidingg Thel padued Retdumciured edlsmndaare naheent over the

ol re space left in the MPE-FEC frane to
#r?rﬁ%rﬁsﬁ@nﬂ@x cegn'pl ete datagram The RSDT is conputed

across each row of the ADT using RS (255, 19 1) FEC

CBABIrmMENge RaduireHidniéit es the procedure to conpute the
RSDT. It is not necessary to conpute the entire 64

colums of the RSDT and sonme of its right-nost col ums
Thelltehnsmittingrdediicd ¥, dusie aisded IRNshddpisalabsro sadlinerifysthat the

e asRRRLY OB m AR nARRERRE PG HRENIRTT o et exceec

benfeguired beffRe gizer fmecessdiye the hywpothetical d-Efe viecedar, 1.9 may
t i f

RSt SRRSO B e at Al 8 e e

hufterserpupaney levedeer examplegihe Bupaibetiea! FiG slecpger 1.9 may

ORI 386 YreqlBRo) ¥RGLRAUNER) Of ESrétes AitRlia padkdt®the frequency
control, the %tréga? enera

of 1.0,to, change sone

B GhERs <O Sl TRAGKSIS SN SaREYSTSsIan Sekgaule of
eveaiphed repair 'D\japbétbeFUctabrrﬁﬁ@f dies ddhes it Eviceontsholld be
: r n e :
FiierPREEREATEE SinbL PPl RindBG el ERF 6 uB Rl 10 Somplies
witdtle meacka payoadiangi datoditgesgaificstions dif theamediaisainat.
packets. Furthernore, the transmtting device 1 should
be i nplemented so that the_ output of the hypothetical

\oEgorpe dpRleMentationsmihe; ze ¢f the deeoding PHIfRY NPt Hedconstant
plecio g R besetetrgedCaddopding @b thé eeeBdTaefrypBEisticaNFEQ@ecoder
heok BN SR il e, dBCFASat BUE e Sieed” A0k b fieeddia fuffer
Tee detdi@ned sitehean ¢agn BEGndeateteto 1he remeyvidgtdmvioend which
%%;%%?SQEQBQ@ﬁJﬁQHgQSr Hefbuftéind. he FEC decoding

SI'ze can en be indicated to
the receiving device 3 which can reserve enough nenory

TRre RAytRaticaerdetdder eg Y IbRidrER! adssefifer Yndt GABwn) for
co%)rl_se control ] er (not shovvnn) for

performing the above described operatioris, or the controller 1.14 of the
transmitting device may be used as the controller of the hypothetical decoder

1.9.

When the presented buffering model containing the multiprotocol
decapsulation buffer and the RTP decapsulation buffer is applied, the
transmitting device shall verify that any time-sliced elementary stream
carrying IP streams conforms to the buffering presented model and the
following requirements:



perform ng the above descri bed operations, or the

controller 1.14 of the transmtting device nay be used
w@00she1gont rol | er of the hypothetical decoderPdI/B2006/050128

When the presented buffering nodel containing the

mul ti protocol decapsul ation buffer and the RTP

decapsul ati on buffer is appl the transmtting

devi ce shall verify that an 1t| me-sliced el enentary

str eammaerrfyylmmbﬁta%y r Qta@@mC ouhfeorumfet oothpandl/f eavendof the
U|re nts

B EREROED| J8F Shsitan BinhPesB YR\ pEfIEyeFET Y Ve af Wrirst

mﬂairmqjeo(k)ondlcd’ewpfsaIfleatlrxmmb:mfoTMteﬁs 12 shal | not
excee,gl?raambpl %t@%nﬁc%t‘neat|Ep[ﬁ53é7511n?hta(r?)str’eﬁm GRE 'o\(@mﬁfof the

RAE deeapsiation @wﬁf@arﬁhadlh@orafgfrputo @IecowagRsWeCIflcatlon of the
fRerPynati on buffer shall conformto decoding
specification of the nedja format | P stream
carri'ed @MWt ﬂ:é gireaBnfarripdsin R e!q{@erﬂiéf%eﬁtre@é‘&vu%cwfer
beupaney level &Tthal &Tapdcapsaiatibn fiduier G183 sealalnot n;)dceed a

hgEdetinbrrar b TeE mddrﬁ%“? Ekegsrt bR s

and the second paraneter B are proportional to the

i3 ivggfr@isg@ﬁhgﬁ%f,&%'ﬁ% %Z&cogafﬁa%nqe@f Q'd?@ tpréﬁorf‘igﬁglttja the

ions rn bit
RRsiImempEPEER frame s Shitainmearonel & ﬁiTWiOH@ ophyariations in

Mﬂfbtéeaﬁ(ﬁ tihhtesIRRCIA R RIBSHITRA 86 tBker Mo rREBLN WHeH @Mét&ithining
shal |l be capabl e of

a DVB-H client
%@c‘@lf %?W@Qa AMEtehBrt stream that conplies
with the hypot heti cal FEC decoder 1.9. Furthernore,

%'P?éé?\ﬁn c\(;er tgsr]&%\r%scg ﬁ\/oﬁégrgh%rg %}ﬁ tﬁ%'i:%ﬁ,ﬁl)eé)f receiving
am alEii2 ;tra@lseortsstrremm that shaldliepewiibl tha dypothetical FEC
EcRRE LD F%rtﬂ@ﬂngfg‘eg%ﬁerﬁ hke 'YBE&n%tgt Haee s tcoPrﬁ!%Etwuth the

stream and o coded he correct

Wgem@glts fog t'&? madia dP§0d'm9 q&t%MPo%Gf?oﬁramqrbpa%et stream,
P aplaatise @bleﬂtm@acﬁ@n@ér@r&pa@bo% nBe MPEGE-2drdipoit packet

T ol QI e A A e o Bt BT one”

transm ssion frame on the basis of nedia packets to be
transm tted,
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form ng packets to be transmtted fromthe at |east
one transm ssion frane; - generating a transm ssion

wa2leedediss f or packets to be transmitted; perf oPCH/R0E/050128

first step of hypothetical decoding according to the
transm ssi on schedul e conprising: buffering the
packets to be transmtted agﬁfrding to the

transm ssion schedule to a farst hypot hetical decodi ng

Wt &f clapngd it put ting packets fromthe first
hypot heti cal decodi ng buffer on a transm ssion frane

basis; perform ng a second step of hypotheti cal
tled oukthgd ¢compuffesinggpadiets efra npdimmskeas doonprsingin t he

32§gzotﬁﬁ|nér?ﬁ?&b{tdﬁ&e{sr ﬁ%t%{qeéétrcﬁ‘fe E}ﬁ?q}fhﬁé&ﬁ%forma’uon in a

- control fler occu
I eveIStrGﬁth generaiast hypot het i caI decodi ng buffer and

the QFHFMQYBPU@&&' 5ﬁ'é RS8N OHARRY oHYtHéO'bfaéi@ bf PHedia
at IeasB oné of the follow ng: the operation of the

st r e RRCHRISIP REJFANSMIftRE: generation of at |east one

1 r ansoinsiag ackes® beheadgnaittedi fasrh ahesathiedst ene dransiiission
nmet h?%ggccordl ng to claim1 conprising formng forward
erro ¥rection data on the basis of the nedia
pack@esgerdtimgmn trgnsmi;sshrn snireeiuﬂeefmipacbatsketbe toangrhitted;

basi fompar d ror 0 n

a1 SSRorl o S o B PBetRify AUy the
t r andi@ANSESRIgN SCW'Q@PHM'%M ding to cI ai m 1

conpri si ngpyfging)i e <’ﬁ)‘%‘tcké’c‘st *t@' b@UfrEﬁér‘nﬂﬂada%éBFdlﬁ@rto the

del aying the second ste etlc deco
after the Pardtisgka.Sedte 10 e huiteelel dlectling putter;
hypot het i cahd decodi ng buffer. 4 . The met hod accor di ng

to claim 38&\5‘@%&52%#3@&59@%%e‘c‘ffrgtoh)%oﬂqé(t%%ﬁ HSE&‘B% buffer on

decodi ng f “conprises.
a transmission frame basis;

- performing a second step of hypothetical decoding comprising:

- buffering packets formed on the basis of the output from the
first hypothetical decoding buffer;

- controlling the buffer occupancy level of the first hypothetical decoding
buffer and the second hypothetical decoding buffer by controlling at least
one of the following:

- the operation of the stream generator;
- the generation of at least one transmission frame;
- the transmission schedule.

2. The method according to claim 1 comprising

- forming forward error correction data on the basis of the media
packets;

- forming one or more repair packets on the basis of the forward error
correction data;

- including at least one of the repair packets into packets to be
transmitted.
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renovi ng one elenentary nmedia unit fromthe second
hypot heti cal decodi ng buffer when the initial

whefobedisyy anount for del ayi ng the second st epP@F/F12006/050128

hypot heti cal decodi ng expires. 5. The nethod accordi ng
to claim1 further conprising determning a size for
at least one of the first hypothetical decoding buffer
and the second hypot heti cal codi ng buffer such that

3Hehé>hfe‘tﬁdsd e@@@rﬂm@w slgies 1 @@tnpﬁ d the determ ned
si ze. F .The rret{? & cordin V\lghere e ¢
31 2o TR o) Uil cp Mo aR R 6 A Bing e Sebold'Step o
pr edehgpothetkbah| dﬁtmdmgw aftiee thret firstl packetr isséwput to the second
Con”ﬂ{/ﬁétﬂ@tléé&%ek&% grb@@;upancy | evel not to exceed

e

t he det'ernine controlling at | east one of the
follow ng: the frequency of formed nedia packets, the

@Um@rmé%ﬁocfi (ﬁcﬁﬁﬂjlﬁgfﬁﬂbfanﬁ@ k@lePeinang Selsnd rs‘?ébsﬁf ﬁ?bé’(ﬂetlcal
c?cg ne i a and repair packets. 7. A systemfor

r?QEﬂporl'S§f5r eam for transm ssion froma
t r ansmméwmg Sey ieteméttady mesda vinig frdev itee, secbad hypothetical

conpr BrIAd ElE S8 RR P o isPnB R SAG R Sing the
packesscdnstentof hgpsthetioal decodingf expirdisa i nf or mati on of

the nedia stream - a frame generator for generating

at_| east one transnission franme on the basis of nedia
pathemethed gecoidingia elabn;1 urihes sepwdsihaceiermising arsize for

aonEadigoRacketifet ﬂrs@ehyﬁﬁcﬂﬁéﬂ'&dl t ggcddi r?n Blferatinbedfd second
ni SSi.0

Qb &l JoEouRE ruRLEich a1 pLBSF BFoncdidoasnggerceed

theadeteirhined;sizznd- a hypot heti cal decoder for

perform ng hypot hetical decoding during the

transm ssion according to the transm ssion schedul e
conprising: - a first hypothetical decoding buffer for

@Ufrﬁérﬂnﬁﬂndd“‘écé’&‘a %otc‘Pauﬁﬁzt\R/ﬁQ%Thtthéd?f’&‘b?rtﬂb” |5cﬂhet|cal

he transm ssion s - an out or out put

‘E)%Q%efﬁ% buferis predeterstingdpubersin tha ”H?e*&% Pﬁ@‘%‘é?? @P”g’ﬁ”'”g

metmmr@caap Tyf|tew$\@nenchat@Ie‘i«:eeol the geentlinbdrazd el icatrolling at
buf P{ bru er | ng packets forned on the

Ieas She oPfhefdlio

- the frequency of formed media packets,

- the number of formed repair packets, and

- the transmission schedule of media and repair packets.

7. A system for buffering a media stream for transmission from a transmitting
device to a receiving device, the transmitting device comprising:
- astream generator comprising
- a first packetizer for forming media packets from at least one kind
of media information of the media stream;
- a frame generator for generating at least one transmission frame
on the basis of media packets to be transmitted;
- a second packetizer for forming packets to be transmitted from the
at least one transmission frame; and
- a scheduler for generating a transmission schedule for packets to
be transmitted; and
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basis of the output fromthe first hypothetica
decoding buffer; and - a controller for controlling

wa bwoesiger occupancy | evel of the first hypotPel/FRel6/050128

decodi ng buffer and the second hypothetical decoding
buffer by controlling at |east one of the foll ow ng:
the operation of the streamgenerator; the generation
of at |east one transm ssio ranme; the transm ssion

SCfaeElylﬂ)@theﬁcalTd&mtf@ﬂb@ﬁ@ﬂﬁmgnﬁyﬁ&héilcﬁil rIile?:odlng during the
ror

onp qrrect an Lﬂ er. for
foFrﬂ”ﬁH"?%?Q\&Paoré’ %io 108y Faé‘é(“'ﬁﬂoﬁéP e% toﬁg‘ﬂfb‘?‘é”% of
t he nediaafishtiypothetiaalddecaalirsg baffdr frrdketarmgrtheopackets to be

form ng one fitedBECor Pﬁ’gﬁb c}h?%‘ﬁwhﬁsé?&n E{?ﬁecﬂﬂéj s of the

forward error correc erern the systemis
conf i gurdd auwpihdpudeutauttingasiackats dromhéhe ef;@tr hypothetical

ggggfg s rg:!ge&%)gln@aﬁl‘f%tr%nt@tr?ﬁs%Ts%Wréh?g)Iats?sonTpg system
TSl ] Rypaihelicn fusferder HTRENY tRackelslRITEepn the
of h%/p?tldaersl ofahe @agnﬁlfrrm@n ﬂrfe: first hipgothiticdl dmoamg bueffler and

I npu Q C e e

The sy s Se RS dBhgeHRBNG heabuRer e ienBy bW o' e first
hypot hethypathedieabdimodlr@ hutipt and the seeomsl/kypotketical decoding
el ement EHuYfeP?g lcBn mﬁalnhgfﬁag%as‘{ Bﬁe%?ﬂ?{&él%l heti cal

decodi n ‘amount for
del ayi ng the tReeBA®RIONE the SKoRBLIRAGIEAN: decodi ng

expires. 1d. tﬁ'é‘geﬁéllﬁlémoﬂ%@%ﬁtBﬁett%r%h%é'lbﬁframe
confi gured ermne a sze for at |east one of the

first hypot hgrﬂ‘?géps'a‘é%%%n 8 eH®er and the second
hypot het i cal decod| ng buffer such that the buffer

tm ned size. 12. The
g%}tﬂeg%(nﬁé gﬂbégééfaaﬁ% %gr% thgn the size of the
hypot hetanc@nrord@m&ntlng degiefagfines forfetaingrforwiard, ervdresasiaction

the hypejd *t‘&Bh‘%ﬁébﬁé‘%Qﬁ%eh%o@éjBBé@éist gontrol the

buf f er occupanc evel not to exceed t he determ ned
si ze by %%ﬁﬁqnéil W@Q‘@“é@r fos daimiggonst ok mere @W%Q\Pﬁ@‘etﬁ 8 the

f r equeneysif offthe MevarE érnr RBAkEtiGn data;
wherein the system is configured to include at least one of the repair
packets into packets to be transmitted.

9. The system according to claim 7 wherein

- a definition for an initial buffering amount for delaying the second step
of hypothetical decoding after the first packet is input to the second
hypothetical decoding buffer.

10. The system according to claim 9 wherein the hypothetical decoder is

adapted to:

- remove one elementary media unit from the second hypothetical
decoding buffer when the initial buffering amount for delaying the
second step of hypothetical decoding expires.

11. The system according to claim 7 configured to determine a sze for at
least one of the first hypothetical decoding buffer and the second hypothetical
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the nunber of forned repair packets, and - the
transm ssion schedul e of nmedia and repair packets. 13

WO 208610685 M tti ng devi ce conprising a buffer fRCT/FI2006/050128

buffering a nmedia streamfor transm ssion fromthe

transmtting device to a receiving device, the

transmtting device further nprising: - a stream

generator conprising - a fi packeti zer for form ng

d@ébcﬁng)amkfﬁﬁrssﬁé@mmt theasiuffeneodoupeney d®sH anot exceed the
ormatlon of the nmedia stream - a frane generator

‘f{% ra Qrsé% ng at |l east one transm ssion frane on the

basi s of nedia packets to be transmitted; - a second
i f.oLmi : ' d.§ :
PACHED! SRlorh Uoco i 8, 036 % Srbfeln! 0574 4Ech i fbnca

degodivgepuifernis aoredaiesmingst, owhergiedthes Hypothsiicrbtdecoger is
88a3teans rl‘iotn"tr%ﬂthe,ﬂlfigffer écd‘l)ﬁ%#k Qéilcﬂaﬂot%cé%%bdftﬁé determined

erfo mn ypot het i cal duri

e Y OO OHOR SRSHORG 91 ARIMTIBGor 5o\ on Schedul e
conpr e frgquency df ifidtedreaidpacieas, decodi ng buffer for
buf fepin S ted according to
t he t{hfn@#ﬁagr ‘gﬁ%gﬁ%éé%ﬁ%%%ﬁﬁe% out put for

out puthe tingngraiskienssdhieduoie dfenediastnchigpairhestakets.
decoding buffer on a transm ssion frane basis; - a

second hypothetical buffer for buffering packets
13rvd@nsiitting dexisescamprisiag gueytar fer buiferng aimedia stream for

ﬂdﬁ@h%@bncﬁiorﬁeﬂ@'ﬂﬁn%ﬁf ; dé€k - tA éoFédewmgrdéﬂbe the
contrﬁllla% E-H ffer occréd)ancy | evel of the Tirst
FOPIPIERY deyicy * and the second
hymﬁtlwmgehermombmgnimgfer by controlling at |east

ggﬁer ;t %Pﬁrs ?)ﬁlg?%‘!z% {E)gwﬂgfhﬁtto‘lef @ggket%qforﬁtart %828t one kind

t ransmi svémdlarréa@natuqrh@f theanediastieam;schedul e. 14 . A
Wi rel ess ﬁﬁm@géﬁ@a{&r‘fog n%?atmgngf le3isP8né t%ﬁs%’ﬁﬁsﬁﬁﬁrame

buffering a stream or nsm ssi on fromt
wi r el esONdHRRAsIcel Mediadaakets todbatrapemittadig devi ce,

the W r ¢l &ssoneopaBketigat lo@rﬂoﬁiﬁmg gackots! foese GaABMitId@om the
"2 St e e BRE HaNsni B HAME and
- a scheduler for generating a transmission schedule for packets to
be transmitted; and
- a hypothetical decoder for performing hypothetical decoding during the
transmission according to the transmission schedule comprising:
- a first hypothetical decoding buffer for buffering the packets to be
transmitted according to the transmission schedule; and
- an output for outputting packets from the first hypothetical
decoding buffer on a transmission frame basis;
- a second hypothetical buffer for buffering packets formed on the
basis of the output from the first hypothetical decoding buffer; and
- a controller for controlling the buffer occupancy level of the first
hypothetical decoding buffer and the second hypothetical decoding
buffer by controlling at least one of the following:
= the operation of the stream generator.
= the generation of at least one transmission frame,
» the transmission schedule.
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- a first packetizer for form ng nmedia packets from at
| east one kind of nedia informati on of the nedi a

W@ELweamiss a frame generator for generating atPCEER006/050128

one transm ssion frame on the basis of nedia packets
to be transmtted; - a second packetizer for form ng
packets to be transmtted fr the at |east one
transm ssion frame; and - a hedul er for generating a
transm ssion schedul e for packets to be transmtted;

B0t BB B 5B Al BRAE Tl for burenng

@eda diregmtfor tlaesmissismiesi tre wilets| @roowpidasiongleviceato a

RSB S DB e R EPR

t r YA I0BRCAPERAMRSISIA8d - an output for outputting

packet s A fiMpkBRetlder $br RN BIdRRhabRAE M RUYARorRNkind

a transm_ssi n_frane_bas#ktg; - % second hypot heti cal

but f or_REMESIR IEPITEIGHRIBEMedRRUE3GH 1 he basi s of

tbhff out pufrafeogehdratdri flbfstgeln?émtnlgeaﬂ [alst @ﬁeqsﬁhmrg)is?i?n frame
uf fer; -a.contrgller for. co i.ng.the buffer

occupan@qﬂg\;’&%’so?ﬂ%]ﬁ‘g'afqicg?f)%&?&%]ﬁéﬁrbgﬁ%%decodi ng

buf f er @nskadmnel paaketiziehfpp domeing qicketsctodientyabsimittad figm the

contr ol ldﬁ%‘s‘??né?s srPSSoRfrabiie ahal | owi ng: the

oper ati on ream generator; the generation of
at | eastd epitedURINORASSPEHINGr & f@nsMisron sghedileSpbRackets to

schedul ge tlgnsmitte@rar®y conprising a buffer for

buf feri la stream for trapsm ssjo romthe .

oot Brpaefoalaiadtedh 457 BerBiming sy Retial dacdmg during the
comanismiggion aceoslingthgdrarsatission sehedsiernymprising:i r st
ind of nat QeI BRRSTIS e Eane WRkel'® b
franme géeasatived accorgngdodhe tgnamissiens schedule; and

transm sgy I 0 iR %’a Cc S ;
transm t%?]egj;ylf-tﬁ%taswg{:oﬁ%tb{qgg@eﬁé?grefsf or oglﬁnéng%gaggg?@@mal
to be tOgResiNgtitifer 0frA TrABSAISS|WHEAMERASISi ansm ssi on

frame; ahdecond hypothetical buffer for buffering packets formed on the
basis of the output from the first hypothetical decoding buffer; and
- a controller for controlling the buffer occupancy level of the first
hypothetical decoding buffer and the second hypothetical decoding
buffer by controlling at least one of the following:
» the operation of the stream generator;
» the generation of at least one transmission frame;
» the transmission schedule.

15. A server comprising a buffer for buffering a media stream for
transmission from the server to a receiving device, the server further
comprising:
- astream generator comprising:
- a first packetizer for forming media packets from at least one kind
of media information of the media stream;
- a frame generator for generating at least one transmission frame
on the basis of media packets to be transmitted;
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- a scheduler for generating a transm ssion schedul e
for packets to be transmtted; - a hypothetical

waelzwoederss or perform ng hypot hetical decodi ng BIUFFRQP6/050128

the transm ssion according to the transnm ssion

schedul e conprising: - a first hypothetical decoding
buffer for buffering the pa ts to be transmtted
according to the transm ssi schedul e; - an out put

for out pusddond Pesketksr fdr@@ﬂnﬁlhg ddckats toyswiraasinid from the
decodi n uf m_ssi on frame basis; - a

second %&ﬂ%@??ggnsmﬁ%‘ '2g1e @Ufjf ering packet S

for med @nsthegubersfios gehet:—itmgoa:ttl;amtsnf ssyom tsbhbedulesbr packets to

hypot he ing buffer; and - a controller br
control Heﬁ?ér}%ﬁﬁggffer occupancy | evel of the first

hy@ohm@thehq:aloriemﬁeﬁQOb@ﬁff@rm@@dhymh@mairdﬁcodmg during the
hy peindaisSeh a@@@@m L) t%ftfa@fsnﬂé’s@ﬁ%bh@buIb%n@éns‘lrﬂj‘

Sgﬁe?fﬂ f??ferst ?151@0@4@?18@ a‘%&%ﬁo e[Da{ i Eﬁéguf@ﬁl@gt e packets to be

transm singmittédaecordintetotthe ismsaBsdon schedliée; -

e Bl ORISR bR s 8, e Sa—

Mul ti c_asiechmgl lmdfes onvaetrasamissicsi fingme dasid;er f or
bufferi régsécdﬁbdh?eéﬁwbﬁgél‘ B&Fertfbﬁ%ﬁb g%bfcfkéﬁ?ec}rrﬁ'%d on the

server to a rece

oo | SibAGIS of 166 SUkRA fage Hea lisb RyRaReHealidegodingabufarsand
packet i %eboﬁﬂbllérobmcaﬁtrmﬁﬁgQhﬁal%‘fﬁitrsoéddbﬁhéy |6RESEf Peefirst

ki nd of nedja.inf nedia s

frame odWBPLeSRar GFCRind Pufor 4 G11e sedand fastthetica decoding
t r ansm $siffen by cantrollingtat dedsiving affthenbalioavipgicket s to be
transmtte rmng packets

to be trangm ?ﬁ%ﬁ(ﬁ?{)ﬁ %gé gtekghaég'?ransm ssi on
frame; and=- tbe gehemlloeroffabieag:éneeaﬁltansmlasum &nasmg;ssi on
schedul e fpr tﬁé‘ﬁ%ﬁ%ﬁl%s‘?orp&:ﬁ cﬁﬂém tted - a

hypot heti cal _deco or m ng pot heti cal
de@dﬂ@ﬁfgﬁn'@f@f fodraer}“ﬁ@'ﬁW@ﬁQﬁlp@frl‘@W tg 'E%f%ﬁ%@ng slevics-
transm ssi on schedul e conpri si ng:

16. A Multimedia Broadcast / Multicast Service server comprising a buffer for
buffering a media stream for transmission from the server to a receiving
device, the server further comprising:
- astream generator comprising:
- a first packetizer for forming media packets from at least one kind
of media information of the media stream;
- a frame generator for generating at least one transmission frame
on the basis of media packets to be transmitted;
- a second packetizer for forming packets to be transmitted from the
at least one transmission frame; and
- a scheduler for generating a transmission schedule for packets to
be transmitted;
- a hypothetical decoder for performing hypothetical decoding during the
transmission according to the transmission schedule comprising:
- a first hypothetical decoding buffer for buffering the packets to be
transmitted according to the transmission schedule; and
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- a first hypothetical decoding buffer for buffering
t he packets to be transmtted according to the

W0 e@n30618si on schedul e; and- an output for outPCE/Fi2H0g/050128

packets fromthe first hypothetical decoding buffer on
a transm ssion frane basis; - a second hypot heti cal
buffer for buffering packet ornmed on the basis of
the output fromthe first h t heti cal decodi ng

buf fer; a@ncbut Talt cfont bgﬂduqr Ih atdk@t?,lt ffgdt’nl I‘ﬂlﬁietﬁ%t]?]lgiqﬁ@thetlcal
occupanc ve othetlC codal n urter

on T he Ssnding milesohc R BFmESiasr AR by

control la egccatd hgpaetheticad hnjffetrrferfo:mlfflenmg meacketseformed on the
oper at i f f

el eas%gfr%e fttﬁg ozjmﬁ?r‘angﬂi?ﬁéﬁ ﬂ&p?tnb{??al%%%ﬂﬁg; tﬂﬂfe‘? and
schedul & conyoflerarferiaandiollingr the abgffart ocagpanRy ;b@cedeoé the

as a Mty aRdtiaa BIQR6RS buffeMihd tﬁ@§éco$f€1’ My shefical dBcoding
recei ving device for. receiving pac e aving a
{Fans Suteh by chatialiad St ipasane L fhe oot one

tb rans;n SSIgntfﬁé@ﬁéreftlbﬂmf\Mm she&mageroratoed packets have
een torne t

compr i 8 gt i opalanefidt e g PRI el of

at | east one the tranemissiati schedwe;mati on of a nedi a

st ei’rﬁhshﬂ?erri%?%ké’ds'ﬂﬂttfﬁ Vtrf{eegﬁga E'a?é '%LQMLJ]H”@e&%CBPdé%‘cast /

for recei ving, t rans ets inc

|ﬂﬂ$ﬂﬁﬁ@$ﬁﬁ”ﬁﬁean |n|t|al buf feri ng amount for

del ayi ng the decodl ng of the packets at the begi nni ng
rece tion t he .packets: I st de-packetizer

Por A aBBRuTR devies” (E “6Eaind, acelS | paRiERc - kBBinission

wm(hlle and axodristng fatr st fane rhlgartshmlssrm*orfmme dnomf which

fish rra‘%é cgiﬁﬁé?% have gegﬁ afed %ral(ﬁ%‘iqghgtg oﬂ?dﬂrﬁnsmlssmn

ackets;
frramaal@mr@prlﬁ@gt miv@dwa@aaketg bﬁe@rfqrrﬁgd 06 theedasiy of ahteashone

Rhat B inebifd ahfobtbtishi BY ampuédia ]:ﬁreaﬁms'tﬁ@a'recelvmg device
associated to a nedia stream conprising nedi a packets

%ﬂﬁ@s'f‘gf med on a basis of at |east one kind of nedia
i nfeorgreivied oo fedehingreitk araaigmaidied pé@«eﬁdmcﬂu@agkﬁtoﬁﬁmatlon of

! n%'n%%%%l \oﬂffg}mgl] %‘fr’lnsotun??gr éélgﬁ%gtﬁgld%%odlngmf tRe packets at the
beginning of reception of the packets;

- a first de-packetizer for reconstructing the media packets from the
received packets;

- a buffer for buffering the information of the media packets;

- adecoder for decoding media information of the media packets; and

- a controller for delaying the decoding according to the information of the

initial buffering amount.

18. A signal associated to a media stream comprising media packets being
formed on a basis of at least one kind of media information of the media
stream, the media packets included in at least one transmission frame from
which packets to be transmitted have been formed and having a transmission
schedule, wherein the signal comprises information of such an initial
buffering amount for delaying the decoding of the packets at the beginning of
reception of the media stream that makes each media packet of the media
stream in any transmission frame available at or prior toits decoding time.
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whi ch packets to be transmtted have been forned and
havi ng a transm ssi on schedul e, wherein the signal

wewpnidses i nformation of such an initial buffRBECI/RAG06/050128

anmount for del aying the decodi ng of the packets at the
begi nni ng of reception of the nmedia streamthat nakes
each nedi a packet of the msggi streamin any

transm ssion frame avail abl t or prior toits
decoding ti ma 19. A signal according to claim 18,

{\Qer ei.n af east 0{1 e cket is oci ated.t ak .
aftstig8el BRCYAIG %ﬁiﬁ‘% eé%lgtatol?@s & Fep&érc%? et is
assamiated abl & tfarsniesiodi fmgmleeami ghé hat tdaasb@megrdpanepacﬁket is
erﬁ’la'gfedfcﬁ c!?ébl&ﬁjfrﬂ bBrordGné ro%'&ﬁa?ngst'nﬂg cffrf}ﬁg Bﬁcket in the

roduct co
%@@ﬁﬁ@sﬁwfﬁﬂﬁgnputer readable nedlun1 whi ch conprlses
nachlne execut abl e steps when executed on a machine
r bufferi ng packets of a nedia stream

ot SOPHRURI OQF%P&?dH‘CéaFé’(“RJW@&?r?@”&HUt?r%BVOSram stored on a
carhputert ieadable ansdineqnvbienecanprised raatiiinasexddutalge steps

wﬁénéésp@%ﬁfgméaf%hai R R efg b RN 8= S e R

packéorsning nbediarmcketst fted dtleastidre kindlodasedianeformation in a
tr an%‘f?e%?ﬂ Qé‘nérragd%f agt?é‘r?srrﬁ'ﬁ'iﬁgfdé\n& ansm ssi on schedul e
et transmtt

for ‘ormng a first step
of h)q%?h'ﬁtﬁgcét |G@‘do@ﬂﬁdrmﬁ§'pﬁgfrﬁ@et RE theakagiss ef dnedia

scheghaRetzab W tPAritdniffBgNi ne execut abl e steps for,
accor di

buf f th to b to. .
o ot B e B sy T Puhé o8l R8eCh P fbrsBrission
decodiange;buf f er; and out putting packets fromthe first

h t ane.
Dasi ﬁ%‘tﬁb AR LR IR S SRR B RS
decoge gromgpra dirsigstep mif hypothetigaiclecedingragadprdingt ke the
basi ra‘i’lfsnté“sﬁ?t‘?%lﬁ’éﬂulé 8 r}n'%?nq r'n%%@m?y EUFatUIé:@ﬂegs for,

dECO I nNg COﬂth fer occupan %
Level- of tBuT@ings Ny BREKRIS: ol backBRPRIesuTacsrTding to the

t he secondirhyaidarRin seheding adi Mgirduhjthétict @dcoaing bdffer;

at | east ogedof the fol |l ow ng:

- outputting packets from the first hypothetical decoding buffer on
a transmission frame basis;

- performing a second step of hypothetical decoding comprising:

- buffering packets formed on the basis of the output from the
first hypothetical decoding buffer;

- controlling the buffer occupancy level of the first hypothetical decoding
buffer and the second hypothetical decoding buffer by controlling at
least one of the following:

- the operation of the stream generator;
- the generation of at least one transmission frame;
- the transmission schedule.

21. The computer program product according to claim 20, the controlling

comprising machine executable steps for

- forming forward error correction data on the basis of the media
packets;



- the operation of the stream generator; the
generation of at |east one transm ssion frane; the
W0 e@r30618si on schedul e. 2 1. The conputer pr ogPEKFI2006/050128
product according to claim?20, the controlling
conpri sing machi ne executable steps for formng
forward error correction datg on the basis of the
nmedi a packets;formng one o re repair packets on
1 he Beshiagdnd Be nicrewapéiresdckets on tRe thaRis gatts forward error
i ncludi ng,.at | east one of the repair packets into
packéngre{%tﬁo%ga%* ansmtted.
- including at least one of the repair packets into packets to be

transmitted.



