1 MEDI A STREAM PROCESSI NG TECHNI CAL FI ELD The present invention
generally relates to processing and generating nedia 5streans conprising
media franes with assigned tinestanps. BACKGROUND Tenporal and spati al
redundancy can be exploited using predictions to nake a conpact

representation of video an ' tinmedia 10

possi bl e. For instance, pi WMW gg@@%ﬁ{ part of video

codi ng standards such as H 261, H 263, MPEG 4 and H. 264. In H 264 there are
three pixel prediction nethods utilized, nanely intra, inter and

bi -prediction. Intra prediction PEGHMNCALsPAELAD prediction of the
current pixels block from previously decoded pi xels of the current frane.
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predictions. Thus, intra frames do not depend on any previous frame in the
video stream whereas inter frames, including such inter franes wth
bi -directional prediction, use notBa& Q)‘g tion fromone or nore other
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to enabl e t 4iey 1HBLPeddMRaVibdelr $idePHhd other types of media and multimedia
10 possible. For instance, pixel prediction is an important part of video coding
standards such as H.261, H.263, MPEG-4 and H.264. In H.264 there are
three pixel prediction methods utilized, namely intra, inter and bi-prediction.
Intra prediction provides a spatial prediction of the current pixels block from
previously decoded pixels of the current frame. Inter prediction gives a
15 temporal prediction of the current pixel block using a corresponding but
displaced pixel block in a previously decoded frame. Bi-directional prediction
gives a weighted average of two inter predictions. Thus, intra frames do not
depend on any previous frame in the video stream, whereas inter frames,
including such inter frames with bi-directional prediction, use motion

20 compensation from one or more other reference frames in the video stream.

User terminals with media players can only start decoding and rendering the
media data at intra frames. In order to enable tune-in into the video stream
without too long delays, intra frames are typically sent periodically. However,
25 intra frames are generally larger in terms of the number of bits as compared
to inter frames, thereby significantly contributing to the overhead in the

video stream.

Media frames and their frame-carrying data packets of a video stream are
30 typically grouped together in the streams. For instance, in the case of
systematic Forward Error Correction (FEC), the frame-carrying data packets
are grouped together into different FEC blocks and sent along with repair

information. Such a FEC block should begin, in decoding order, with an



wi thout too |ong delays, intra frames are typically sent periodically.
However, 25 intra franes are generally larger in terns of the nunber of
bits as conpared to inter franes, thereby significantly contributing to the
overhead in the video stream Media frangs and their frame-carrying data
packets of a video streamare 30 typically grouped together in the streans.
For instance, in the case of systematic Forward Error Correction (FEC), the
frame- carrwmmgadwﬂnmpmcﬂeﬁsma@eagnampedop@gﬂrh@ﬁﬂwnﬂOFECfWeﬁbﬁtIFEKﬁbpocks
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bet ween FEG;hhanﬁ;aﬂgnaﬂ al so avoids |onger tune in tines, i.e. the FEC
tune-in and intra frane tune-in should be aligned. Fig. 1 illustrates such
a division of frames 16, 22-26, 32-34 into FEC bl ocks 10, 20, 30. In the
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20 has a respechiovg 44, r@@trﬁ%bé(’zzdﬁﬁﬁrﬂ nxstsg@@udd;@r ender ong 203, Pt aynetds time
schedul e for the nedia in the FE,C b Currently, the averagg tune-in
-

time for t riadin fromad Helrﬁleléﬁfe]d()%e&@‘ehk%kl 50,128 3P Haupbe’ b BEKkh Jnodia ARG |y,
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single |nfra one needs
10 rendering or play-out tlmc, schedule for thc mCdld in the FEC block 20.

Currently, the average tune-in time for traditional encoded sequence is 1.5x%
the FEC block size. Firstly, one must wait a whole FEC block to be able to
perform FEC decoding. With a single intra frame per FEC block one needs to

15 also wait, on average, an additional half FEC block to get the intra frame.
This is because tuning in after the start of a FEC block prevents, due to the
temporal predictive nature of the inter frames, the decoder and media player
to start decoding and rendering the media data until a next intra frame of a
following FEC block.

20
In the upper part of Fig. 1, a user terminal tunes in to the stream 1 between
inter frames Paa and Poa. This means that the user terminal will only receive
the inter frames Poa to Pyr of the current FEC block 20. The user terminal
therefore has to await the reception of the intra frame I; 32 of the next FEC

25 block 30 before the media play-out can be initiated, which is exemplified in
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the lower portion of Fig. 1. The user terminal also needs to wait for a whole
FEC block before decoding of packets can be performed. This is because data
packets later on in the FEC block are used to repair earlier packets and one
does not want to pausc cach time a repairable error occurs. The figure
50 represents this by indicating tune-in and indicating the play-out occurring
following buffering of a whole FEC block. The received inter frames Pus to Pay
will, though, be unusable for the user terminal as it has not correctly

received the prior frames I, P21 to Pus of the FEC block 20.



15 al so wait, on average, an additional half FEC block to get the intra
frame. This is because tuning in after the start of a FEC bl ock prevents,
due to the tenporal predictive nature of the inter franes, the decoder and
medi a player to start decoding and rendeging the nedia data until a next
intra frame of a follow ng FEC bl ock. 20 In the upper part of Fig. 1, a
user termnal tunes in to the stream 1 between inter franmes P23 and P24.
This means that the user termnal will only receive the inter franes P2, 1
to P27 of the current FEC block 20. The.user_termnal. f ore._has. 1o
v ¢ the raceatremor o i el R En G e IRRE S R 5o
bef ore the d@di pagicay- outucian dec, nht iiated, inwhi fedimies] 2xEhpfF e EC bldadke

| ower portion of Fig. 1. The user term nal also.n t.o wait .for .a whole
FEC bl ock bE}O&Q Hﬁgoﬁ?d TofoBa ‘bf@tdaﬁﬁﬂg %5?#@$§§§9d?ﬁﬁg ?g’ﬂgggﬂsg dat a
packets | at@r s@mibd it g FEG-bhekiral BicusedithoFizepailie oadd: eff mpadk étsnand
one does not want to pause each tine a repairable error_ occurs. The figure
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occurring follow.ng.puffering of a whole FEC block. The received inter
frames P21 to P27 will, though, be unusable for the user termnal as it has
not correctly received the prior franes 12, I1D)] to P23 of the FEC bl ock
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30 have been interchanged. Tuning-in at the sane tinme point in the
transm ssi on ord%r as.in

) 1 Fig. 1, the 1 Ouser.termnal .wll now Lve the
inter franmes B2 i¢deesng. lﬁ%‘gf‘ﬁé’ s PPARR D5 T Wed%,i\fﬁ?rdeﬁﬁw&%%g%%cﬁ( 20.
Thus, part @fotrhe sEhuenbd oa20rdiscdecadablbg, PThiis playedloea\dsng thhowever ,
nmoves part of the tune-in delay a |l .distance.into. the sequence. Thus,
roves Pt o A0S LNE L, dcl ot o, Ll dlotance, bnte (e sequenge, Thus
begi nni ng of,thg HEC bli86Kvd0 asWhkGlbsdt Soli+ hushdabgdoim, bhend ower bpakt20f
Fig. 2. However, as the next four frames P24 to P27 of the FEC ilofk 20 are
not recei vede tpferdeeiivg. A23wne Phevtl] Bpaspdayethtnfl, i hrga@esmde 9t he
9th frame @aﬁﬁ f, rﬁg?:-g)gletlﬂéeﬁéxtl REchlock 330 6P e Rlayed QUL coMSedhience,
consequence, the nedia data of the franme P23 is di'splayed for a very |ong
period of tilwemedia data of the frame Pos is displayed for a very long period of time,
24 which becomes visibly unattractive to the user. This problem is further
abrogated when tuning in towards the end of a FEC biock implying that the
delay in the continuation of the rendering can be very large, up to the length

of a FEC block.

25 SUMMARY
The present embodiments overcome these and other drawbacks of the prior

art arrangements.

It is a general objective to provide a stream of media frames that allows

alternative processing of the media frames according to different rendering
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time schedules.



20 whi ch beconmes visibly unattractive to the user. This problemis further
abrogated when tuning in towards the end  ,of a FEC bl ock inplying that the
delay in the continuation of the renderi #g can be very large, up to the

| ength of a FEC bl ock. 25SUMVARY The present enbodi nents overcone these and

th d ks..qf Qs . ol .
obj cct | ve 0 prod: aner QBLPE i RRFTRD. Smnodimits, BeScHPRE) Ty (e

processi ngcobnipyirdipmténankgnaccording to different rendering tine
schedules. 4 This and other objectives are nmet by enbodi nents as defined
by the acconpanying patent clains. Briefly, an enbodi nent involves the
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nmedi a franes S a respective assigned t tinestanp. These default
ti mest anpsidkfplae nmédiar draimesngEachresfothdédee mredica Ganzesofhahea negspedtivénes

according to a default renderin e schedul e. At | east, one respect, ve
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alternative rendering tinmes of the media data of the nedia franes according
to at | eastmemsehatiude.nitt loast merderdpegtiveralteciadtiel mestamp is assigned to at
least a portion of the multiple media frames in the stream. These alternative
10 timestamps define alternative rendering times of the media data of the media

frames according to at least one alternative rendering time schedule.

Usage of alternative timestamps is especially advantageous when organizing
media frames in the stream into different frame groupings and in particular
15 organizing the media frames in a hierarchical frame transmission order in
the frame groupings. When tuning into the stream at an intermediate
position in such a frame grouping, i.e. missing at least one or more media
frames of the frame grouping, the alternative timestamps can be used to
achieve an efficient media processing even though tuning in did not occur at
20 the start of the frame grouping. In such a case, the alternative timestamps of
the media frames received for the tuned-in frame grouping are used to
determine an alternative rendering time schedule for the media data of these
media frames. The effect of any gaps in the media rendering that otherwise
may occur due to the missed media frame or frames of the frame grouping
25 can therefore be reduced or even be non-existent by conducting the media
rendering according to the alternative timestamps instead of the traditional,

default timestamps.

Embodiments also relate to devices for generating and processing media

30 frames of a stream and to such a stream.

SHORT DESCRIPTION OF THE DRAWINGS



Usage of alternative tinmestanps is especially advantageous when organi zi ng
nmedia franes in the streaminto different frane groupings and in particul ar
15 organi zing the nedia frames in a hierarchical frame transm ssion order
in the frame groupings. Wen tuning intogthe streamat an internediate
position in such a frame grouping, i.e. mssing at |east one or nore nedia
frames of the franme grouping, the alternative tinmestanps can be used to
achi eve an 'Bfd poibedimaedi togetlopesghniyréweriihcaging advagtaigas dherasbt megcur

t 20 the start of the f ing. In o, the alt. b
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used to detwgpime vanh aht ecaahpuayiendeniings tinneh®thedul e for the nedia data
of these nedia frames. The effect of any gaps in the nmedia rendering that
ot herwi se may occur due to the mssed nedia frane or franes of the frane

groupi ng 25gcansthenefRig: RRistedusedl ghneredide andncexeahgnif yreandact i ng
the nmedia rendering according to the alternative tinmestanps instead of the
t radi ti onal megigfaunes predingnigsthe prior art,  Eppodi ments al so relate to
devices for generating and processing nedia 30franes of a streamand to
such a stream SHORT DESCRI PTI ON OF THE DRAWNGS 5 The enbodi nents

t oget her wi il Rupteheehabipiae ibisdrmiicadoheagessytie pagf lendgynpade pgeam of
under st ood fiya il ngs LEAEAAAEE LA hitkafiplhaui ng description taken toget her
with the acconpanying draw ngs, In ich: FI'g. 1is a schematic
illuastration of transm ssion and rendering of a stream of nedia franes
according BuT gelspe{ b &Y c%gé'fam illustrating a method of generating a stream of media

frames according to an embodiment;

Fig. 4 is a schematic illustration of transmission and rendering of a stream of

15 media frames with alternative timestamps according to an embodiment;

Fig. 5 is a schematic illustration of transmission and rendering of a stream of

media frames with alternative timestamps according to another embodiment;

20 Fig. 6 is a schematic block diagram of a device for generating a stream of media

frames according to an embodiment;

Fig. 7 is a flow diagram illustrating a method of processing a stream of media

frames according to an embodiment;

25
Fig. 8 is a flow diagram illustrating an additional optional step of the stream
processing method in Fig. 7;
Fig. 9 is a flow diagram illustrating additional optional steps of the stream
30 processing method in Fig. 7;

Fig. 10 is a flow diagram illustrating an additional optional step of the stream

processing method in IFig. 7;



Fig. 2 is a schematic illustration of transm ssion and rendering of a
streamof nedia franes with interleaved nedia franes; 10 Fig. 3 is a flow
diagramillustrating a nethod of generating a stream of nedia franes
according to an enbodi nent; Fig. 4 is a schematic illustration of
transm ssion and rendering of a stream of 15nedia frames with alternative
ti mestanps according to an enbodinent; Fig. 5is a schematic illustration
of transm ssion and rendering of a streamof nedia franes with alternative
ti mestanps according.to anot her,enbodi nment Fig. 6.1 SC tL.c..bl ock
di agr am of gf’dg\}i%e‘qgﬂ%? BRIV A Ry A st fjga‘jrﬁk%%mr}r%offpgl%n%é%é& gggg'lf hﬁﬁ%lnt 0 an
enbodi ment ; pitcgssidg bsetAod oWigdi7agram i [ lustrating a nmethod of processing a
stream of nedia franes according to an enbodinent; 2 5 Fig. 8 is a flow
diagramillustrating an additional optional step of the stream processing
methed in Frg. 18 is a schematidFbBekOdiagranf dfow dhvagr @m phlobestinati sgeam of
addi tional optional steps of the stream . 30processing nethod in Fig. 7,
media frames according to an embodiment; and

Fig. 13 is a schematic overview of a portion of a wireless communication system,

in which the embodiments can be implemented.

DETAILED DESCRIPTION

Throughout the drawings, the same reference characters will be used for

corresponding or similar elements.

15 The embodiments relate to the generation and usage of media streams
comprising data packets carrying media frames. As is known in the art, such
media frames or more correctly the data packets carrying the media data of
the media frames comprise assigned timestamps. These timestamps are used
during decoding and rendering or play out for defining a rendering or

playout order and time of the media. In the prior art arrangements, each
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media frame has a single timestamp defining the rendering time of the media

of that media frame.

The embodiments of the invention have taken a radically different approach
25 by assigning, to at least some of the media frames in a media stream,
alternative timestamps. As a consequence, each of these media frames then
has multiple assigned timestamps defining different rendering times of the
media in the media frame. Thus, the traditional, default timestamp defining
the rendering time according to a default rendering time schedule is
30 complemented with at least one alternative timestamp defining an alternative

rendering time according to an alternative rendering time schedule,



Fig. 11 is a flow diagramillustrating an additional optional step of the
stream processing nethod in Fig. 7; Fig. 12 is a schematic bl ock di agram of
a device for processing a streamof nedia franes according to an

enbodi nent; and Fig. 13 is a schematic oyerview of a portion of a wireless
conmmuni cation system in which the enbodi nents can be inplenented. 10
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correctly therglaka ;patkebsecarrginng the nedia data of the nmedia franes
conpri se assigned timestanps. These tinestanps are used during decodi ng and
rendering or play out for defining a rendering or 20 play-out order and
timesof thevmegi ar hGRR A i Qltaardfe)r tANGgSMRALS, thaackumed arévidee has a
single tinestanp defining the rendering tinme of the qedj%_gﬂ fhat,nEQiﬁ
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ti mestarnp defining the rendering tinme according to a default rendering
ti me. ischedugeplec3006apl enented with at | east one alternative tinmestanp
defining an alternative rendering tinme according to an alternative
rendering time schedul e.

A media stream according to the embodiments comprises muliiple media

frames, cach comprising media data. Thus, such a media frame can be a
video media frame carrying video data. Video media frames are traditionally
15 classified as intra frames (I frames) or inter frames, including predicted
frames (P frames) and bi-directional predicted frames (B frames). A media
frame can also be an audio frame carrying audio data. In the case of scalable
video data, a media frame can correspond to the base layer of the scalable
video data or carry data of an additional enhancement layer applicable to the
20 base layer. Rich media traditionally comprises scenes or random access
points and so-called scene updates. A media frame can therefore also carry

such scene data or scence update data.

Fig. 3 is a flow diagram illustrating a method of generating a stream of media
25 frames according to an embodiment. The method starts in step 31 where
multiple media frames are provided. This frame provision of step S1 can be
implemented by fetching the media data of the frames from an accessible
media memory, in which the media data previously has been entered.
Alternatively, the media frames are received from some other external unif,
30 where the media data has been stored, recorded or generated. A further
possibility is to actually create the media data, such as recording a video

seqguence or synthetically generating the media data.



7 The alternative tinestanps of the nedia streamcan be utilized by nedia
processing termnals, such as nedia players, transcoders, etc., for

di fferent purposes as disclosed herein. Media or nultinedia data refers to
any data that can be provided by a contegt provider or server to a nedia
pl ayer for rendering of the data. Typical preferred exanples include video
data and/or audio data. Media data can also be in the formof scal able
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base layer. Rich nedia traditionally conprises scenes or random access
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defined renderi'ng order and time that are di ctated by the default
ti mest anps. being assigned to media frames. However, this also encompasses assigning
20 the default and alternative timestamps to data packets carrying the data of

the media frames as disclosed hereinabove.

In an optional but preferred embodiment, the provided media frames with
default timestamps arc organized into multiple frame groupings. Such a
25 frame grouping then comprises multiple media frames of the stream,
preferably multiple consecutive, as defined by the default timestamps, media
frames. A non-limiting example of such a frame grouping used in the art in
connection with media streaming is the so-called forward error correction
(FEEC) blocks or groups. Such a FEC block comprises, in the case of video
30 data, an intra frame followed in rendering order, as defined by the default
timestamps, by a number of inter frames. FEC is a system of error control

for data transmission, whereby redundancy is added to the media data and



As is known in the art, the nedia data of a nedia franme nmay be housed in
one or nore, often consecutive in ternms of transm ssion order, data
packets. In the former case, there is a one-to-one rel ationship between
medi a frame and data packet, inplying thgt the default tinmestanp assigned
to the nedia frame can be regarded as being assigned to the data packet
carrying the data of the nedia frane or vice versa. In the latter case, al
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the default, ti media frane, Thus, all these data packets
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the sane default tine stanp. In the follow ng, default or alternative

ti mestanps are di cussed beln assigned to nedia frane thls
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error cont r%rmfle?mggpﬁhfbagﬁé%15‘3|lt%nl (!e{r]él BHLE&gE Oddazgfﬁe ﬂl&gggghﬁgﬂﬁe
medi a data 2mdo 2Gast Deérausedr cbyplaor%bemmerdchoes eoflr ged fmglcermukﬁsiluy@@wi ng

during the data transm ssion and recep r anes,,hel to a
frame gr oupﬁﬂlj’,e"%rué"f‘nS['mI %ﬂﬁ‘E& "61&’6]6%“(& %rdéf é’%[éﬁ(éﬂf“%/c lﬁrf@%rﬁlesz eg t{:%né)bgg{r fif

hi er ar chi cafraffcag@uly SO S e ANdeppodi it SUth: re@sihg archirefedinetilgathd op
frarre IS prefera Iy provided at the gnd of the transm ss foly rgerswale a
hi er'dr chi caf$§uBotFothtardite 40s apiigirdel dbetmedbe T“Hﬁfhgé frop & SUe

transm ssi ofi0f 48fical Thhel LAMRNTE RS RR L IAEERT | J}}fsnﬁdzfi@ﬁ!ﬁﬁgtlsfg’c‘@m ﬁl’}d
often not related to the rendering order of the nedia franes, ch
defined by piederasdiagniéd!iormes tanpee-in madie %ﬁ@drfoaql‘fwéjﬁr%%é%ﬁiﬁl &t least

Il Tustrated, i, Fg. od il NGl ﬁsi%csss"?@nQQrfgf%h glotdie iedimihganescctdrd0 26
of a frane gr oupi ng 6 coi nci dences wth e franme rendering order.

However, i nsorfirghe tfier thassn QéthECdbhObeOQ he media frames 22 to 26 of
t he, frarre grouping 20 is basically opposite to the rendering order defined
by tHe default ti mest anps 40 assigned to the nedia frames 22 to 26. Such a
hi erarchi cah fpafrered ansplasiomiondethachirev eobiddsnt er [lBavirnbices  femes al | y

preferred as it allows i in.me er.to d e

| east a porrtlflb‘ﬁmdffm?ﬂ %éﬁl 2 t?ig P?é%hdzgd%“e%/%n A0U gﬁgﬁgnggglltﬁe@fé foft
occurred sofiephengt ahbala tlhenmstaldstofint he: FtEﬁ]hhmkaOmcmprletierthedkrls‘t

i mpl ement atj on ther?f ore pr oVvi] dels a hi erarchi C%ﬁ Fﬁ?n’? t\r{arj]srri S 109}_(&: der

of the medi PPAABRE aRICH T iaie it SEBISHYSHCLROTHE HHLRC iRE0 Y AMCTE

franes |astqhi Lhe algécrhsmwonm@m@rasamﬁﬁ(ha;rbﬁgﬁiog rgper hﬁ:lﬂhrcfkﬁ@eﬂ‘gs t(faprst
in the transm ssion order. In the case of vid la data an. FI L{qsaﬁ14

FEC bl ocks B8 ae thE GOPHNEEPOABY Ifhf’é‘f“aPEFﬁ'l%glqcy Q- fp R e et "frost

| mpor t ant fiﬂ@ﬁ?@ OETOPIQQ Fg@nththh(' $igenerahlly bheohNtfrandd ane. the least
Correspondi ngly, | er ar chi cal y bottomfranme, i.e. the | east inportant
frame of thenm@:m mmc p§ tye A& gclany geneeall pareRTHaREF sDAATUSOH as
ref erence fr?&?at? 7Y O ?ﬁc bt B{lgﬂmm'rcq fr 1§1<n?1df]ﬂ FHLEAR red SN0
other inter franes are predictive base hese least inportant media
frames. As ao cnhsequ&mcﬁrgnnhealm eratichivcdlastd ame thesndea S sinappronidiemedia
preferably co S trheln‘tfra,fra at .t d [
frames thatfcag:g 58 &s (Pélfc’ggléﬁ%w’??gneglcfl% ﬁﬂ? I Q{a%?l% wﬂl@/ﬂ }/Qﬁn'?(gellr%1 frame
in 10 the ﬁﬁﬂ&l&l B reanpabes ahy tmﬁertrhrmnes fﬂi@at ndr epmeotdes day asayr enile?rence
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In the case of scalable video nedia, a hierarchical top frane can be the
nmedia frane carrying the nedia data of the base |ayer. Less hierarchically
i nportant frames can the nedia franes carrying additional enhancenent

| ayers. Each such |ess inportant nedia fjpame, thus, increases the frame
rate of the nedia stream The above given preferred exanples illustrate
reverse interleaving by having a transm ssion order of the nedia franes
that is basit qeahbgriatheezrre\rercsenpﬁntdneﬁ detathdt senderisygl o defleremigerames
enbodi nent s, are, m.ted to such revers g any
type of tr&ﬁéﬂ?§éﬁ5ﬁcbﬂaer iﬁﬁ“?d? ?h%ayr ﬁ‘f agbu% h%%q%§%§%ng OPQEC

if there istranseenenchange during the frame grouping, nore tha.n one |ntra
frame may be provided in the franme grouping. In such a case, the nultiple
intra franes can be placed at the end of the transm ssion order for the

framg grouping.e AuterdratiMeby videe iRt & raepseBkdeopl aced afihebe tthe
scene in rendering order. A next step S3 of the stream eneratln hod in

Fig. 1 detenfilifefame eapaény Vhe arffélen%«e'rdvef therpepanyysor eéaérrcrr&gbac ¥ anme
of at |east; Z;‘T)(H%ﬁﬂ 9’2‘119& the medigedihanmReiekNcd e tE\Qamon-Eﬂe@ﬁuﬁi(iﬁ{cﬂﬁtl ve
ti mest anps H I ne an a ternative rendering tine of the nedia of the nmedia
franmes accoesirsg Reghancdl kees rarpiovient enedivi e felsdregases thag fagasiaty
portion of mtherefore has at | east two sets of timnestanps
accordi ng f% % gﬁgégh Pérdgﬁderrn g tinme schedules. The alternative

ti mestanps are. |n an enbodi ment of step S3, determned as .3 (3
respective, seL rel.ative_the def | . .. C-'g d t.he
medi a frame “3ﬁPPgrn3(PVBV§mJF 8N rnat|vea%rﬁggﬁgﬂggﬁggﬁagéqge?ggﬁined

in step S3 @$1é{{ﬁ,$]ﬁ)1@§itoll'lv@lddl’rfﬁ bkfraet s heh&fsl thet as rbersderll'mt@mtliurel sof ofaist her
medi a frane particul ar ot he fra f o

gr oupi ng. P#da“tl%”ﬁmFV%U%F étggeﬁﬁpé %W%e ﬁﬂtnﬁh?ﬁglfpa§ Hnm%%gﬂ%ugg
frame 22 t orebr@f irdtefl Uh{n@}@t bﬁﬁ‘?d;inay g@:gupdamg; AR nCiePN $edea anels p)ret@ﬁ feweing
default tinmestanp 40 defining the rendering tine of the q$ﬁra |§ tge frane

gr odpi ng adébﬂ@rh@lfédaIHEfeMPPPkeﬁHéPFHQI%Fhé‘@ﬁhé&ﬁpoﬁ eNFdda P Smes

22 to 26 al é%n?ﬂﬂ? rhefe thdiesReghiven-ahl-anpativie-dvidmeiraiie Blmchessping.
alternative tinestanps 50 are defined as tine offsets relative the first

nedi a frandﬂQSueﬁiihe%¢réﬁen§ﬁ@@biﬁ@“QOﬁé%%6r%¥hémtBV¥h@'ﬁr@FhFEﬂr@%ﬁ“rrane
transm ssi O{}é%gﬂ?{&%ﬂ-%y&m thenaldehnal bMEn{g' NB&L ﬁ%v@?sllg@ﬁgr 4 Gralenfdyr st

medi a frane Fansm ssi 6h o has an offset value of zéro. A
next nedi a meah&c@ZﬁundhthecnﬁansnnésmogOed@er has an of fset val ue of one
and _so one. As is further described herein, these offset values can be used
to pfovrde an efficient streamtune-in mnthout t he di sadvant ages associ at ed
with the priosesar ttepl3Ehef ahtesimatiny getémmeistganps hdet er miged intestrepes3t f or
the media fxre%gggtwc alternative timestamp for each media frame of at least a portion of
the media frames in the stream. These alternative timestamps define an
alternative rendering time of the media of the media frames according to an
25 alternative rendering time schedule. At least a portion of the media stream
therefore has at least two sets of timestamps according to different rendering

time schedules.

The alternative timestamps are, in an embodiment of step S3, determined as
30 respective time offsets relative the default timestamps assigned to the media
frames. Alternatively, the alternative timestamps can be determined in step
83 as respective time offsets relative a rendering time of another media

frame, in particular to another media frame of the same frame grouping. Fig,



advant ageously be defined based on the frame transm ssion order of the
nmedia franes. This is further illustrated in Fig. 4, where the val ues of
the offsets, i.e. the alternative tinmestanps 50, are dependent on the
relative positions of the nedia frames 22 to 26 in the transm ssion order
of the FEC 20 block 20. In this illustrative exanple, the offset values 50
are increased for later transmtted nedia franes of the FEC bl ock 20 and
with the | ohgitisobfsethisatuecso. ehissﬁlfgnf—ig‘utm tdvd higda fnedica2fri@m802¢ Bn t he
transm ssi on_order 20.. 25nth r

al ternative ?ﬂé%f%?éﬂ"h%é“ﬁjéléﬁﬁb% GOy Per AR A tl?’?acf?r(e%gh&gm%rwdmﬁ 0
enbodi ment sd&flranthbdgbndating kinhd edtli(hﬂfcﬁﬁzom the thear gzamrltﬁng.ﬂtg:omimhg tphe

alternative tjinestanps can be ned to east ortion of the nmedia
frames in tHdehEdicRIErPdMNe 2‘§§“%u £ ping éﬁ‘h@iﬂhea?tﬁ%g %térr%f;stoa“r%mp‘tlﬁe i
define di fferepttid hekRaddive theader NG i TRscohltthatiediiadsam®s Shenrredi a
frame according to different alternative tinme schedul es i s enbodi ment of

X
usi ng mul ti PHEIcE Lot Pleete irRevarps pak DS Hon¢ ahe thA b?é“%l@&‘élﬁlf%?geous

for instance; . s ¢888e Alerh HANRGr frBmlct PR S8Fssiéh beguce the 12 period of
waiting the start of the media rendering as is further disclosed herein.

Returning to Fig. 3, once the alternative ti rrestarrps have been determ ned

such as aco%gén@}tgna%tﬁt A8 R gwd%gﬁk%ddﬂ O8R4 ﬁ@&p@rlqgm 86 ihh@c

alternative tine S are assigne frames in the media stream
The 1al ter natrauelmtsm@stoadps heamnbeffad siagued! toroaly n@ﬁdlm&dfaf fawee Pr i0hi@credi a

stream or onl %{f'% ﬁ%ﬁé'ﬁ%@pt hereof, k.2l edia fr amRsofo.f fRaNE 8reuRi ng

or onlyap The %41 Perfative €1 mest a nps” assi gned to nedia
frames 10ofd@scsivre heanm, ghm&pldm?genamlm @taflf be amf:dortoa}mdvmtanaeﬁmmton

t hereof may be t sa th a,gener at nedi a
stream Me?/%I%‘%fEHLWSdﬂj “”fTPSHﬁ“H‘aQISé‘(H'VéEBQé’é‘t |C\7Sé’0%ll§1t(\gt P | meg]tlarrp?and a!t

| east sone of the nedia
15 The alternative timestamps determined in step S3 for the media frames can
advantageously be defined based on the frame transmission order of the
media frames. This is further illustrated in Fig. 4, where the values of the
offsets, i.e. the alternative timestamps 50, are dependent on the relative
positions of the media frames 22 to 26 in the transmission order of the FEC
20 block 20. In this illustrative example, the offset values 50 are increased for
later transmitted media frames of the FEC block 20 and with the lowest
offset value 50 assigned to the first media frame 26 in the transmission

order of the FEC block 20.

In the foregoing, one alternative timestamp has been assigned per media

B
L]

frame. The present embodiments are though not limited thereto. In clear
contrast, multiple alternative timestamps can be assigned to at least a
portion of the media frames in the media stream. These multiple alternative
timestamps then define different alternative rendering times of the media in
30 the media frame according to different alternative time schedules. This
embodiment of using multiple alternative timestamps per media frame can

be advantageous, for instance, in the case of tuning-in in order to reduce the



5franes have at |east one respective assigned alternative tinmestanp. Fig. 6
is a schematic bl ock diagram of a stream generating device 100 for
generating a streamof nedia. frames. The stream generating device 100
conprises a frame provider 120 inplenented for providing multiple nedia 20
frames, each having a respective default tinestarnp. The frame provider 120
can be connected to an internal or external nedia engine 170 that records
or gener at egeitidre offedvaatiof thvestedicd theamedia Abnéenvag iapelsyfunther fighscd
provi der 129¢%eceives th.e media frames, typically in a coded formor as
uncoded ned%%'ﬂéta, froma connected receiver 110 of the stream generating
device /3 100, The receiver 110 then receives the nedia data through. a

wired. or w.reless co nijcation, froman _ external termnal in.,the .
communi cat | BR"EYH &l Be’OPGr A AT bak KAt Ve, “EHE PFEmbeBsiidear s can
fetch the nadila f9 awesrdhgt e amgdiba tat ardvioley odgahiszedehiodimedisa flrcanes
froma connected frame nenory 160 Qf.the_streﬁn1 enerati_g devj.ce 100. 3 O
The st r eam 2/GEREIAET W CHAT LR “1O0HETEr HbIYFS an%f“iné"ésmaﬂ DptIcomartean
timestanp depeni-pestd4Qnidhatmpst@nmngssiaht&raalli vedid rastanpsiionctihe
media frames. This tinmestanp determ ner 140 can, as has heen previously 13
stream or only a portion thereof, to all media frames of a frame grouping oy
only a portion thereof. The alternative timestamps assigned to media frames
10 of a same frame grouping may be different or at least a portion thereof may

be the same.

The method then ends with a generated media stream where each media
frame has a respective default timestamp and at least some of the media

15 frames have at least one respective assigned alternative timestarp.

Fig. 6 is a schematic block diagram of a stream generating device 100 for
generating a stream of media frames. The stream generating device 100
comprises a frame provider 120 implemented for providing multiple media
20 frames, each having a respective default timestamp. The frame provider 120
can be connected to an internal or external media engine 170 that records or
generates the media of the media frames. Alternatively, the frame provider
120 receives the media frames, typically in a coded form or as uncoded
media data, from a connected receiver 110 of the stream generating device
25 100. The receiver 110 then receives the media data through a wired or
wireless communication from an external terminal in the communication
system. As a further alternative, the frame provider 120 can fetch the media
frames or the media data to be organized into media frames from a
connected frame memory 160 of the stream generating device 100,
The stream generating device 100 preferably comprises an optional
timestamp determiner 140 that determines alternative timestamps for the

media frames. This timestamp determiner 140 can, as has been previously



mentioned, determne the alternative tinmestanps to be respective tine
offsets relative the default tinmestanps assigned to the nedia franes or
time offsets relative a rendering tinme of another nedia frame in the
stream The tinmestanp determiner 140 nmay;-pptionally determne the
alternative tinestanps based on a relative frame transm ssion order which a
transmtter 110 of the stream generating device 100 uses for transmtting

t he nmedi a fnmameisntd, atreconimortecusEermang nahsstaThe ttombst asppedever inger
140 may determ ne one or npre alternative ti.nes for eag .a.frame

t hat shouldoﬁ%ﬁ§§§@§H8Jhégag??gﬁHQf?V%n??ﬁ%§g3§%2g§%LASF§H§§?gﬁgqgggygner
130 assi gnsoffhigs det=eri neenabtiag nah ve driarest anplationeacih rredisgedmaiineof a

| east a portion of the'npdia-fr%gﬁs rovi ded by the frame provider 120. The
formed nmedi ATESHHBE KEVEHEE deFRUI FAhndSt A VandC et ¥ dast ond Sl e vat i ve
timestanp nBeReudbE eGhkyasemt MY rélevt r &rsnd t temshli@sion onelcor witcke a
external units, such as transcoders, user termnals with nFQiqfﬁLa¥ers,
etc. AlternHePyBEYer tHE Phihve dirasHR £o0eEHEeS dari%e ! Bt & a9 ' HEF T Hive
nmemory 160 figr ].at £6-48dd k& Vak @nghot aRSPtSThRIIS Orthheineedt8riake WRin S
units. 20An optional frame organizer 150 is inplenmented in the stream
generating #éVinesy doGrfronc engani ppnya i@V geataanes foesdsegdireldrgic
frames intoyfrang, g QURINGS, SHGRIRSHERS BhRSksmpThe frame organi zer 150
preferably organizes the fedia frames in a frame grouping in a hierarchica
fram® transm ssion order with the hierarchically top frame at the end of
the 25 trapsm ssion order and {he.hiecarchical. bot t fr .at e,

begi nni ng og FH&“@P&%@%?"#bﬂ“6%%%?£%%E%§g%#%ﬁgkéddgggﬁgggéaﬁﬁﬁgiﬁg&Ef
frames genesatieth@aiedrainngpito itde prpeseot @nibedinmeirt sramays peotidedsm thed to
one or nore_ user term nal , for exanple,. multicast or .br t...
transnissioﬁ@”ﬁypﬁﬁéngjﬁ?n?ﬁFéLnfTﬁfngﬁ %#ﬁgpf@éri}“fﬁ%dg{ﬁﬁgﬁﬁééﬁéFl i ng
device 700 agrneky @aperaiesathieedi arheapes ohayhdcnmediatist seam bwhihe the
forwarding of the nmedia frames to user termnals is 14 conducted by sone
ot hér® devi cE28fMiHE vii e S EnWPT ePes X i F%%F?dﬂ“§y§ﬁeﬂ?nFﬁ“ﬁﬁ?’ﬁﬁfhe
stream genefah{ingidevicendf pRyeRe dibplhemenkeckly ThBe UBHhed 14Qdl0 fikdReof

t he stream generating device 100 may be provided in 5 hardware, software or

a conbi nat | o 6F aideidsaie tlnfraset mgrery THe fet eahy féifar b A YeVPEE Mo

may advant agegusly.pe.iarsangedii a network node of a wired or preferably
wi rel ess, radi o-based communi cation system The stream generating device

100 can constitute a part of a content provider or server or can be

con%ct ed throeyEt(i)dnal frame organizer 150 is implemented in the stream generating

device 100 for organizing the provided and processed media frames into
frame groupings, such as FEC blocks. The frame organizer 150 preferably
organizes the media frames in a frame grouping in a hierarchical frame
transmission order with the hierarchically top frame at the end of the
Z5 transmission order and the hierarchically bottom frame at the beginning of

the transmission order as previously described.

The media frames generated according to the present embodiments may be
transmitted to one or more user terminals as, for example, multicast or
30 broadcast transmissions by the transmitter 110. Alternatively, the stream
generating device 100 merely generates the media frames of the media

stream, while the forwarding of the media frames to user terminals is



10 Fig. 7 is aflowdiagramillustrating a method of processing nedia
frames of a nedia stream according to an enbodinent. In this enbodi nent,
the stream conprises nultiple frame gro ngs, such as FEC bl ocks, each
conprising multiple nmedia frames. The nmedia franmes have a respective

default 15 ti,nmest efining the rendefi | - [ 0f:the
modl a 1 r af@RUEReT dPngral AR eiER oL e, MR R MRS meaublly
medi a fragpstehtl #hehiclBE Seedh saashiippedaliteritl ingy be iegllemeneedh as
previ ously disclosed herein. 20Wth reference to Figs. 4 and 7, the method
starts in step S10 which involves tuning into the stream1 at an

I nt er medi |t At ' hes RIBLN ; Toe)
P23 of thﬁr@%gglrlﬁjb$%§1 O%@P?kgé' rgjce%éwggﬂﬁéqgﬁ% nextég?gpﬁgﬁgéﬁdgﬁén
degodi ng anddwendesbity 0t dhe crdbmdiianred Ishaiwarchand sdewavortoetsédeami ng

the default tinmestanps 40 accordipg to the art %fchni

: fr‘:'qor gug t.he de.of
probl ens EFENgERting sevice 1AL Py GuHagseuslohe wiTanged & éhesterkpgde
woul d occur ., M onyeed Pyl e Vv ' e h
recei ved Fr{e |g@ ﬁgﬁe%ré{%ﬁggl to E’%% 5%%22%?0?0%%?2?% ni ngS%?l&%gI The
al t er nat i ¥erenendenengtingndedch e eanTousstifutet iart afen chaterh pepvidgrtdme
schedul e to use when_defini ng tgﬁﬁr espective rendering tinmes of the nedia
frames isSHBIErM FY DESHPEHeddPess9at i ve ti nestanps 50 and not solely the
defjaul t tinestanps 40. 15 In the exanple of Fig. 4, the alternative
timestanps 50 are in the formof tinme offsets with increasing offset val ues
for |ater Fig.anssiat flew diegrant arstsating a method of processing media {rames of a

media stream according to an embodiment. In this embodiment, the stream

comprises multiple frame groupings, such as FEC blocks, each comprising
multiple media frames. The media frames have a respective default
15 timestamp defining the rendering time of the media data of the media frames
according to the default rendering time. At least some of the media frames
further comprise at least one alternative timestamp each as previously

disclosed herein.

20 With reference to Figs. 4 and 7, the method starts in step $S10 which involves
tuning into the stream 1 at an intermediate point of a frame grouping 20.
The remaining frames 1,, P,, to P, of the frame grouping 20 is received in the

next step S11.

25 If the decoding and rendering of the media frames should have been
conducted using the default timestamps 40 according to the prior art
technique, the problems illustrated in the background section with reference
to Fig. 2 would occur. However, in step S12 the alternative timestamps 50 of
the received media frames 1,, P,, to P,; are used for determining an

30 alternative rendering time schedule. Thus, in this case the rendering time
schedule to use when defining the respective rendering times of the media
frames is determined using the alternative timestamps 50 and not solely the

default timestamps 40.



of the franme grouping 20. Thus, the received nedia franes 12, P21 to P23 of
the 5 frame grouping 20 have assigned alternative tinestanp values of 7, 6,
5 and 4. In step S12 the smallest alter ive timestanp val ue of the
received nedia franes 12, P21 to P23 is identified, i.e. 4 in the present
case. The next step S13 renders the received nedia franes 12, P21 to P23
according 10 to the alternative tinme schedule determned in step S12 based
on the al erymet bx@nipleRgt Rigpss, THe siltdriativestimeaphepobOFate id, theefteni olg
of the nedia frames should be started with timestanp nunber 5=1+4. This
Pesul t's | HIBhofisahy Whbldi BCERRSNE GHises pEHHPRJOT datsdr TrORi iR Mg (e
ski pped. LR, : a t J I bt hothe
enbodinenpﬁ}ﬁéEﬁgpﬁﬁigiq%ﬁgE@ﬂggﬁ%%rﬁﬁbﬂ%%g%ﬁghﬁﬁgﬁég%ggﬁégMﬁ?ﬁﬂggf(gngQS
i s 5t ar t eraahe idreupaie 20 Byveussidrreel hliernatitve dirhéstaenp vefaes bhg, 6, b and
ti mestanps, 5 according to the enbodi nent and 1 accoyding to the ior.art.
Thi's al t eAnABISHED (S b LB IBRRAeStAGAIREETE SMAHAEIR B HEHAC TS B FRTHEs
uni nterru nger i 0 oedi [Wals i mestanps 5, 6, 7,
Albfled £481 0P, 0t ieg%ﬁgdoq.@az; o A6Eqhdlkpl bast.

8 of the arte gr gupi n and then continuing snoothly into
rendering nedia frames 32, 34 of the second franme grouping 30 w thout any
interruption or prolonged display in the play-souf. Thi ans 4 hat the.
pr ol onged Td€spealy SKP §ﬂ§ Fﬁa"&?? Sdatal gty iy rf‘rr%?ﬁaf@ 2p33 I;c?ﬁ@éjcf)ﬁ ng

rgnder i ngyhag StAlLEARR Itk Ycheduls GAkyeEnby hestepbeigrsdd dri gthel-
The enbodinment in Fig. 4 provides a much nore visually attractive sol ution
to a vi enahgrogtive asmesnampsheThedi anr Bnideekaqiasolsfag.t dd, rensiernieof upia on

or unnatural l, I d dj spl f di a data i d. | I _
cont raot - rieqit B SEouGh BB el PR PotdamR HERRE a g TBS msspity
P23 of the, quLE ey hnad@ aé@il@%ﬂ%s%%n@fﬂﬂgitatéaﬂi&@ tR@stainpaneee bRipRal of

the next frame grouping 30. 1 . S
other words, comparing the prior art of Fig. 2 with the embodiment in Fig. 4,

15 the rendering of the media frames I,, P,, to P,; is started at the same play-
out time but with different starting timestamps, 5 according to the
embodiment and 1 according to the prior art. This alternative time schedule
provides, in this embodiment, a continuous uninterrupted rendering of the
media data according to timestamps 5, 6, 7, 8 of the first frame grouping 20

20 and then continuing smoothly into rendering media frames 32, 34 of the
second frame grouping 30 without any interruption or prolonged display in

the play-out.

This means that the prolonged display of the media data of one media frame
25 P,, once the rendering has started as in Fig. 2, is solved by the embodiment
in Fig. 4. The embodiment in Fig. 4 provides a much more visually attractive
solution to a viewing user as, once the media rendering has started, no
interruption or unnaturally prolonged display of media data is needed. In
clear contrast, the rendering runs smoothly through the media frames I,, Py,
30 to P,, of the current frame grouping 20 and into the media frames I;, P;, of

the next frame grouping 30.



Fig. 8is aflowdiagramillustration an additional, optional step of the
processing nethod in Fig. 7. The nmethod continues fromstep 512 of Fig. 7.
A next step S20 identifies a start framé nong the received nedia franes
12, P21 to P23 of the current franme grouping 20. In a preferred enbodi nent,

the 5 fr roupi ng. .20 } o i i 0 he; 18 4
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met hod continues to ste , Where the rendering of the nedia
franmes i sistypitatydehtified st ahe lasafranand, recaiverd doxc thdiframegronging 20.

| t ti ' i hedul e. 20 Wt f t o, Fi,gs,. 4
Ehe. ot holheatsBluLee sith SRBtF Soston Tpega e AL SaovpiciRscdgtifate
ggép S30 pecghyesl WRAidu FaEBSndS 10 B3y bthdBhcfiadrhald Mne ditalm Ur Tuei ng

The rendering of these nedia frames 13, P31 to P37 is, however,
typi cal | ystrat floamed22czor thexgfore bhanétival framaef echidgol Erearm 2orsa H3se31.

Thus, the,alternative ti t.a are_used f.ar the i o s

P23 of 1 B HER T i S 190 S T i ¢ % RUSE IR P4 oa BF e s,
the transphssd osh dhidRfalibhsindedica i ame RRdiaHyweyves 24 ao 26] leanvi Ny thieane
groupi ngs 30 for which all nedia franmes 13, P31 to P37 are received and can

be decodebeaddrs efiddreetedinefnasneidoh§o c2h e foon dia @@siléers Ainga sewa
30_defaul t._tinme,schedul.e defined h efault tinmestanps. Alternatively,
tﬁg sane %ﬁ%e%gés@tgﬁé{le% Eﬁ%%%gég@é%gt he alternative tinestanps of the
first frame grouping 20 and applied to all nedia frames 12, P21 to P23 of

that frane groupi n% 20 can also be applied to franmes 13, P31 to _P370?f
fol | owi ngTheamethod gevlipiegs tacstephad3 phdigeddemhsget e rsaHeRng of dhe

rese o LA, SURIAGE 1R By B AP SECAD b BT
alternative rendering time schedule. '
20
With reference to Figs. 4 and 9, the method continues from step S13 of Fig. 7
to step S30 of Fig. 9. This step S30 receives media frames I, Ps; to Py; of a
following frame grouping 30. The rendering of these media frames I3, P3, to
P,, is, however, typically performed according to the default time schedule in
25 step S31. Thus, the alternative timestamps are used for the media {rame I,
P,, to P,; of the first frame grouping 20, in which the tuning in occurred after
the transmission of the first media frame P,,. However, for following frame
groupings 30 for which all media frames I,, P, to P,; are received and can be
decoded and rendered, the rendering can be conducted according to the
30 default time schedule defined by the default timestamps. Alternatively, the
same time offset determined based on the allernative timestamps of the first
frame grouping 20 and applied to all media frames I,, P,, to Py; of that frame

grouping 20 can also be applied to frames I, Py, to Py, of following frame



The | oop defined by steps S30 and S31 is preferably conducted for each
subsequent received frane grouping, which is schematically illustrated by
the line LI. Fig. 10 is a flow diagramillustrating an additional, optional
step of the 10 processing nethod in Fig.;-7. The nethod continues fromstep
S1 1of Fig. 7. In this enbodiment, the alternative timestanps available
for at least a portion of the recelved nedia franes are in the formof tinme
of fsets as gﬂohmmgeatﬁ@d Bl’lwvetwm@mmem |tunev&ci_hl¢dﬁiltg ?()14511%mé04t0\@t19pf1151430

identifies the sna ets t di.a | ed
for the cur? &P iss r@sé? o@ﬁ C%“ﬁ:l er Hg.tl ve &g‘ﬁ%r%lﬁu E?ﬂ? ﬁ&grlu\ée f or
the frame g#euphnng:d snicefisedet er m ned at least partly based on the

identified smallest tinme offset. In a typical inplenentation, the
identified time offset determ nes the rendering start tinme for the start

frame of thenénase GrowRl BY. stEPYSS3E head dent if ipeefetaip ohidedteal foowsich
determnatlon of the particular tine at which the ren

medi a dat a SEPIRBCRE JEECHPAMBAISUBITVRSDS TR IS érfﬁflﬁ G %e”b‘gH&ﬁrCLEW
shoul d be ipidjated by a nedia player. A particular enbodi nent of the
determ nation of the alternative rendering tine schedul e uses both the
alternative tinestanps and the default timestanps for defining the
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timestanp 5, Fig. 5 illustrates an alternative enmbodi pent of assigping and
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have a respectl ve alternative tinestanp. Wen usi ng the alternative

timestanps fiore @i B agtyaicadimipdeepniatisie thatidephBeddtng ofpfledpeimings
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for a few m11iseconds, occurs when tuning in “short foll ow ng
after the stlantifigfl tithe dffsaheﬂgw@mtqumt@mvdowixchwﬂmaw HEyi ghegich the
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i ncreasingly 'n a rarre groupi n a user termnal tunes
in. This rregmmnshlgtahanm aktiertpatd be ¢ m’mm @ﬂfpsu s preferably assigned to at
| east the last fewnedia frames in |. 5 transm ssion order of the frane
groupi ng 20. However, the beneficial effects of alternative tinmestanps in
connection mi pdrticulhngniibd@menmost tief Hieirenhhyiontefl flzedlictnatite mdcﬂ@firﬁg anmes

or at Ieastt,a or portion the eoklnaframe rou hav speckive
assi gned or8¥s “é?’éf BEL Al ber nathv dDEi AESTARPLE gﬁﬁsg‘]m aIC]%lg1 tﬁfug aﬁ

another di f figl-en68p3S (6ONPAAAgt Oht halerboddeRindefing time schedule. For

instance and with reference to Fig. 4, the smallest alternative timestamp 50

of the received media frames I», Psy to Pas in the current frame grouping 20 is

four. This value can then be added to the default timestamps 40 of the

received media frames I», Py to Pos to get updated timestamps that define the

30 actual rendering times of the media frames I, Poy to P2z In this illustrative

example, the start frame 22 will therefore get a timestamp of 1+4=5 and the

other following, in rendering order, media frames Py to Pas get timestamps 6



Fig. 4. In Fig. 4, each nedia frane 22 to 26 of a frane grouping 20 has a
unique alternative tinmestanp 50 defined based on the relative position of
the nedia frame 22 to 26 in the frame grouping 20 according to the frane
transmssion order. It is actually not ngcessary to have unique alternative
ti mestanps 50 for the nmedia frames 22 to 26. In clear contrast, at |east
two of the nedia franes 22 to 26 of a franme grouping 20 can have the sane
assi gned al teeBndhicvieridenest afirph&0. medidFigumés &, IPmédifa: fis dheefaz, stepted o
P24 havi ng alser. natjve timestanps 50 have :3 0 the sane tinestanp val ue.
Conpari ng tWé”sti”Pﬁé’i‘?Bﬂ 'n Fig. 5 with Fig. 4, a user ternminal tuning in to
the nedia stream| between franmes P2J and P23 will receive the sane nedia
frames 12, P2 | _to P23 as in Fig. 4. Ho vq?.r, the smal | est alternative
Limestanp, ife.5 ol MEBAtGRIA A KT EATE SRARBTEN's Of (ol aRg <1 Wonor b
The cal cul ah g6 idtives tian®stfndsherist @y t thkammRAihgnt henetores 1th3x4not mpl yi ng
that the start timestanp is actually one point smaller than in Fig. 4. In
Fig. 5 and Bwéia drames 2dsiqgrRert? Srph e SRR al b e iralsi Ve P thﬁr%’s“}’etche
medi a data gf, ong,ohkRe. fRdligh & ANBS WHEh Walde a6t uakinuhe dinsplanpgd fhor
two rendering 'time instances before the rendering is continued wth nedia
data from t heovididigearf eHiveeni3@ncaptothe peedialgtowimgl it aHehgPe dpraRf 288 torhi s
therefore palspbgﬁ%h@.iﬁé?@ﬁ“@% LALRE] m&%gl@ 3%, GRUNBS 601 d® FliGeechrblt 1S
still a signhificant i'nprovenent as conpared to the corresponding prior art
casead | | ust waidd ocoufE gihed. tnTihing, int hBogish defloveimesaitan tist isrﬂlrtmfo&(ﬁé” ange

i nprovenents_over t prior.art wth only assigning. [ iventl nps
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an alternative, .optional step of the processjng method in Fig 7. The. .
nmet hod cont $yBEn§ r% ‘ét‘é?)els%lmblfm;;i gney. ml’h(gﬂ ‘ollﬁl%wshdij%dr’}]gfi 6%%’[1 I‘éﬁ\e% S50
i's applicabligidspaihibe gasetalbty pkeigakt eonat iasst tihreskanps aeei-agsingreth t o
the media franmes. [n such a case, step S50 igrén ifi)es_ar}l Aalngelrn‘ati_v e
ti mestanp tgansBUFGPNEHERT OEABF VU REdPAPTIaRE hAW NG it "m%mé@s‘ffgﬁéa
al ternative,t LIRS AMRS tinfdlih RO €onhb@iZ0 Widenhinfhe€at i:08 bsSEERIGMy i S
preferably perforned at |east partly based on a tuning-in position_into the
stream in thdligedre affr ovegindgramhuer #F 1ewhihdouRT dRAtFs ¢ ireel #a §I 1t he
frame groupng, rESREGH UELLiRet, RELRINGL WY& 44 TBSHATRS A Grhd@Rkidsl ed for
t he nedia f"lélg)?fgél n st ép’ %{S(’O. I—iga\ivegi}er, i $ the tuni ng-in instead éccurred
| ater on in the frame grouping, respective second, different alternative
timestanps are prefenably, i dentifiedis This. allows,1ha sale LaLNAka &
i derft'i fy thgl- 42 'ﬁé)p’éﬁlé’ﬁ%}t(a? élr}lg(l%%élo&lf%}[ (Ila%ngf i('(\;)e ?i' st arrﬁs Ilc?r tﬂencuﬁrent
situation. RAg. a.clenSegugnesh anddin Stausel? trerdfi wala framiangedupiat @0 Masr st
position in a frame grquping of th gﬂpa reamw k| therefore.typi-cally
use anot heru'ggilltogﬁ%fﬁlcﬁf‘ﬁa[fﬁg\?él"*tni”?rgspgg‘ ”%(’Cgfé’d%(ocwﬁgrthe]é rtgg‘ﬁg‘%slg%gtﬁéx%ser ’
term nal tupidag: ifadt a2secomdiposict remeferbheirsam® framelige dupthng frar@o
information for determnjing the position of the medi g franes in %(Che Jtive
transni ssi o 26PHEFS8P ‘t"ﬁjé”f ﬂ‘él‘ﬁadbtr%’ﬁti‘l Gt TEGFSTHS WhoBve dﬂf%{ubé}% at'gt
carryj ng megdha kL AmRss MRy iHChidden heasdes 2bnboreati opaakbanarg at least two
identification of the respective packet nunmbers of the dgta.pack_?tjs.” Any
such i ncl uded thafrordat femEan2be ddedl foragkt EFTHRPAGY HEY BAY AglEnsame
posi tion in,athame | QroMplhenaRd hdensifying a correct alternative
timestanp in step S50.

In Fig. 5 all media frames I, Py to Px having alternative timestamps 50 have

30 the same timestamp value. Comparing the situation in Fig. 5 with Fig. 4, a
user terminal tuning in to the media stream 1 between frames Pz and Pa
will receive the same media frames Ib, Pay to Pas as in Fig. 4. However, the

smallest alternative timestamp, i.e. offset value in this example, is three and



The nethod continues to step S12 of Fig. 7, where the identified
alternative tinestanps are used for determning the alternative rendering
schedul e for 13the received nedia data. Fig. 12 is a schematic illustration
of an enbodi ment of a device 200 for progessing nedia frames. In the
figure, the device 200 has non-limtedly been illustrated in the formof a
user termnal having nedia playing 1 5 functionality. Such a user term nal
200 may, fonoi fistrafibe, cdheulatgbrinabitempsed theeswmirh flanof 28 initherdey 1+3=4,
conmmuni cati on syst uch_as .a mobile.teleph P of i gl t.ak . o,
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rendering nBifi B°dat &2t toﬁ’_é"T‘hf{)trlE, mteﬁéa g‘é"’\}?%%@?bwﬂg@&&ﬂgft g%edé&é%%%%[]f? have
Eg begl ? rred%v_ao E'@ﬂ@@tﬁh@%lﬂ@‘dh@@m&fb@ Hlkif@@(rjt}ﬁd)ﬂchﬁc&ﬁﬁng theodevivee 20D wmedlad usc
e alternative tiniestanps as discl ogse erein for other processing, .

purposes. FB#a fethfee Meie EHeEd der %d_ﬁbflé‘a?cflg’rwlp&fé?f“\li‘ie@‘Oﬁﬁ%gh' %Béﬁ a
frames, decqgi-pgt f}ﬂ%\zﬁ{&q 4 hem 81 8N6a6H 08 rthe mediandafdpmBsican wseid he
alternative tinestanps. The device 200 conprises a receiver 210 for
recei ving neldil @ St DAPMSEIEEt Fe aATIHACA N CeHo 8P TTERRON4IRE BIAYY @8t 200
tunes into the madia.stdeam sorevheng af tar. thRLSE#hin@f @nf rANE GFreuRi ng
of media franes. %iﬁusfl&r Bgénheg’devi'ce 560 go(’es(' not receive all rredllga frames
of tie currenpravenechts rover ghoupimgart with only assigning alternative timestamps

to some of the media frames and also when assigning the same alternative

timestamps to multiple media frames.

Fig. 11 is a flow diagram illustrating an alternative, optional step of the
15 processing method in Fig. 7. The method continues from step S11 of Fig. 7.
The following additional step S50 is applicable in the case multfiple
alternative timestamps are assigned to the media frames. In such a case,
step S50 identifies an alternative timestamp to use for each received media
frame having multiple assigned alternative timestamps. Furthermore, the
20 identification in step S50 is preferably performed at least partly based on a
tuning-in position into the stream in the frame grouping. Thus, if tuning-in
occurs quite early in the frame grouping respective first alternative
timestamps are identified for the media frames in step $50. However, if the
tuning-in instead occurred later on in the frame grouping, respective second,
25 different alternative timestamps are preferably identified. This allows the
user terminal to identify the most appropriate set of alternative timestamps
for the current situation. As a consequence, a first user terminal tuning-in at
a first position in a frame grouping of the media stream will therefore

typically use another set of alternative timestamps as compared to a second

30 user terminal tuning-in at a second position of the same frame grouping,
The user terminal therefore preferably uses information included in the

media frames, such as the default timestamps of the media frames or other



21 A schedul e determ ner 220 of the device 200 uses alternative tine stanps
avai lable for at |east sone of the received nedia frames of the frane
grouping for determning an alternative rendering time schedule for the
received nedia. In a first inplenmentatiacopy the schedule determ ner 220
extracts the alternative tinestanps fromthe data packets carrying the

nmedi a frames. This neans that the alternative tinmestanps are included in
the same datrdoipagken s farhateteaminyng héhareetisation apbsthel meagiaalltagppat invebe

! npl ement at {30« n{[':f_r;]selmjl‘o ?Aetrer @a{l_}#e}/ eﬁli:%@%%@l%?loar £or°1i48 ln%g,; (‘Eﬂaaﬁaatzﬁé%’

i e. not indPUagd TRt Re" Hedia t7ane ca rying“data packets. For instance, a
control chamnelingel atddig tiatee nmediva sedsilon hendirvi ngotrhetibor walt@iing of
nmedi a data to the devi 200 coul d be. used f.or s rat transmitti t he
al ternati veldteinﬁgﬁg%é’ﬁlﬁi‘ §ORE ’ﬁ‘vﬁémic}?ﬁ’i BHEHIES Oﬁgﬁ%@é‘ gglcgééipfﬁﬁ' gle%% ﬁu}’gl

al t emnat i veirdhna@st anpriwatibnaan dentsefiter deferaminadi thd nanmmgdn @wostdda ipacket
of an identjfier of the frane position in a frane é)r_oucl;‘)‘i ng t.o whi %télj t he
al t er nat i velTffMfeSCaR & 4RIHECR %FIP%H.COFW%L%W%M&% EMGSHRITEL€EP 200" can
deci de whether or not to receive the alternative tinmestanps. This neans
that devices 200 having no need for_usage of the alternative C{ji gesta, S,

for instancElcpyeiofed@imans HyStimed2 inttet he™uredhedds tacHrEFEyHY from
the receptigp,Qf.hpe ALt&IRAVEkHTBShAMMR: allhe ki kalendleAd 0fcHd@le for
transmtted nmedia frane packets can therefore be kept somewhat snal [ er than
i f altt er nat thveraccvedsnadgsdare i ncl uded therein. Still another possibility
is to use alternative tinestanps that are already 2 5 provided at the

devi ce 200 before the reception of nedia frames. For instance, the

al t er nat i vel'ig. mestianpscbamabie Harsdrasoded!ian ammerdine2606f of detee d&W der 200
or be received, for instance, at. t iRpitlation.or. s of e edia,
sessi on. ThY Y eiBodi ’Pfjéaﬁlt“1 laprgg i E)IF Q%Ff H?‘I%lee’ftrhézngggr(’ gﬁ%(ljéjngqsﬂt ?%E?émuﬂave a
wel | - def i nedesi ZiGuknatet s ahet frennusber 1ofer medinanti anesnpemefianelagigyipi ng

and if a nmedia frame occupying a give ition in a frange grouping can use
t he ‘'same al ’gjé’rcﬁ]é’f’ia\}fé‘/ 'tﬁ‘h‘ggfialhsg‘ a{g‘ngHB{Tt%)r%sﬂjé‘&i’ E(“f V“é’ﬁ’é“cez Cc%%lrt%g)iﬂn 1781 ght
medi a frameg;gddnhPolb. wiidisdcdhmneaseatideyktds] siredia hraokil2Geledbobhn, each
frame grouping 20, 30 according to the transm ssion order has the sane

al t er nat i vePeisReat dhigitad ndsIe@gRe: HRRioR FHAMeSORAVEIEARCR A BRI EH natFve

timestanps @muok S LQAplekHISHED B 8ARAs thRe A W-aefi2BBnPre alabliprciorpidses a
tinmestanp identifier 250 for identifying at | east one alternative tinestanp
to use whenc@BbPEfGHSnigaEa senavlear ANt fveodesiderd myher wevdurealfslapsid dae
recejyved media. data.  Jhe.thdBss amiih IeAL! FLehent el elenanky dodeatdd hes the
posi‘tion in}g}tcf%gj@l&lf’or1 Jpa(f‘rlﬁfJ %@o%p?g%dlat V\hlfclﬁ t(fhe t uhi ng into the stream
occurred. Theceabtsbnabiyeo bieresteaahp rofdeties vl iceple cliar ¢opbded, @i device
previously vi d al ternative fimestanps . Use 4isqbhen s ef £5abl Mher
det er mi ned %g§e{fL§%' t ﬁ?’s{hﬁdélélkal?lf‘lg"del{c}ﬁe?gg?%déﬁ& R diSibOel 5 ‘ ‘m
processing purposes. For instance, a transcoder adapted for receiving
encoded media frames, decoding them and then re-encoding the media

25 frames can use the alternative timestamps.

The device 200 comprises a receiver 210 for receiving media frames of a
media stream. In an embodiment, the device 200 tunes into the media
stream somewhere after the start of a frame grouping of media frames. Thus,
50 the device 200 does not receive all media frames of the current tuned in

frame grouping.



1 5The device 200 typically, but not necessarily as nentioned above,
conprises a nedia player 270 that perforns the actual nedia rendering or
play out. The nedia player 270 conprises or has access to a decoder 275 for
decodi ng the nedia frames and nedi a dat a;jaccording to wel | -known

techni ques. The decoded nedia is rendered by the nedia player 270, for

i nstance by being displayed on a display screen 280 included in or
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on both the s and’ ernative tinestanps assigned to
t he nedia fmamemm'l’h& Ial besaadtive chtimedteanptior tieestampstit enugenfiber of
determ ning the_ st render.in i e the,r ive er.ably
Genti 1 ed by ER 0P rEM O dorerT e Sng! G THETIRY: Se D00 hBr FLEi
identifier Qéﬁwpgle)ﬁﬁm@lw widentihtigsrhbhavs mhécgstnmzf fis &k dppiedasds nglmaoh for
the nedia frames correctl ﬁ recei ved and ﬁlng decodabl e ice 200

for the curfdt Hrafevigs gD Frads cKBadIE ﬂbfﬁ?ﬂpn5¥ﬁ§§bIHSégm?ﬂ?gve

identified ﬁﬁﬁlsltﬁﬁaa offhsetnMalUghatoptiienably hegelhes widihfdrhesaef atikhe
ti mestanps, for determning the alternative

alternative timestamps, for instance, by already having tuned into the

20 stream can disregard from the reception of the alternative timestamps. The

total size of the transmitted media frame packets can therefore be kept

somewhat smaller than if alternative timestamps are included therein.

Still another possibility is to use aiternative timestamps that are already
25 provided at the device 200 before the reception of media frames. [For
instance, the alternative timestamps can be hard coded in a memory 260 of
the device 200 or be received, for instance, at the initiation or set up of the
media session. This embodiment is possible if the frame groupings typically
have a weli-defined size in terms of the number of media frames per frame
30 grouping and if a media frame occupying a given position in a frame
grouping can use the same alternative timestamp as another media frame
occupying the same position but in another frame grouping. With reference

to Fig. 4 where a frame grouping 20 non-limitedly has been illustrated as



20rendering tinme schedule to use by the nmedia player 270. The
above-nentioned tinestanp identifier 250 may al so be used by the device 200
in the case at | east sone of the received nedia franes have nultiple
assigned alternative tinestanps. The tinmestanp identifier 250 then 2 5
preferably selects the alternative tinmestanp or tinmestanps that are
applicable to the current case based on the tuning-in position of the

devi ce 200 d¢ampheimedightstedamimsnpr &% budldy ldesvehbedase, the first mpEauni ts
210 to 250,.270,,275.0f th evice f be~pr.ovi. i.n..30 X

sof t war e orﬂﬁwgo%%iﬁgfpo%M6¥%ﬁ3Fa%H§§%3ﬁ (%o? ﬁggéLﬂggibrgﬁﬁ@?&%gﬁaﬁfﬂout

| ong peri odsdef Hdissiplaysinmgaberpltayi tgeotstm p hehesarmennedediadataes Thive tihe
however, not the only advantageous franme processing benefiting fromthe
aIternativé*FpﬁﬁgFéﬂ%gyeﬁ@“ﬁggnRﬁﬁpﬁdﬁéanabove, the alternative tinestanps
can be used during nedia transcodi ng, when a tra.nscoder device did not
correctly receive all nedia franes of.% ffﬁne group{qg..Furgher. re,.the
transcoder dedVeR LaRuse et Aevial COPnRIGIGE Y FREIEINSS F SIMeReBHM NiHd En

al ternativeys@engdgr iiﬂgnﬁfyri@%‘ sgheduke §0f Lherdmdica.tirheMaPsUeh aseasdent he
transcoder device may use the alternative tinmestanps basjcally in the sanme
way as a deddgenizodsthesalipedtygsiopdgeaer HBEdsHarella . fordhe itRetdpe dnct e
transcoder gel &6 TR SRAABCIANIRIACIIN Gl 1) SRRALNDD (A0 dGidung-iie
occasion of a frame grouping using the alternative tlnestanPs. '

Cor riéspondi fnging, cravpiamet odech dew ileeingaptopee atreahi recwwned sllghadaErathie, for
exanpl e, reversj.ng.t [ La fr Lin r ane.,, or.QuRi+k tth the
et 1 moor t e e R B HE TR R e gty MR s oy
devi ce t henimsstangs eachsoadi thehr andearblal deematiode bapekstranpis slaehitas!

ti mestanp of fset, depending on the distance of the position of nedia frame
in the fran”grdliping to the end of the frame

15 The device 200 typically, but not necessarily as mentioned ahove, comprises
a media plaver 270 that performs the actual media rendering or play out,
The media player 270 comprises or has access to a decoder 275 for decoding
the media frames and media data according to well-known techniques. The
decoded media is rendered by the media player 270, for instance by being
20 displayed on a display screen 280 included in or connected to the device
200. Alternatively, or in addition, media in the form of audio can be played

out by a loudspeaker 290 included in or connected to the device 200.

An optional frame identifiecr 230 may be implemented in the device 200 for

IR
[

identifying a rendering start frame of the tuned in frame grouping. This start
frame is typically identified based on information included in the received
data packets, such as the default timestamps or information identifying the
type of media frame, such as intra or inter frame, carried by the data
packets. The media player 270 starts the media rendering with the data

included in the identified start frame and then continues with the media

Lad
fa

rendering according to the alternative rendering time schedule determined

by the schedule determiner 220.



20groupi ng. A further exanple of usage of alternative tinmestanps is when
multiple types of nedia are to be processed together, for instance video
and audio nedia. In such a case, the video frames are sent in separate data
packets possibly in a separate nedia stream as conpared to the data packets
carrying the audio frames. Furthernore, the video franmes generally have
default tinmestanps separate fromthe default tinmestanps assigned to the
audi o franmeSncalalenratis vitajofedearigerairares gsedring tonmeeticrdiieth e
video franeg, I of L ATES Qo RAt

determ ni ng%teﬁ Pﬁeglz!gg‘r%gn eri 1Slle(%t\;‘}r%r\g:% ]gc(:ﬁedu i nﬁi’%@o%&%ﬂgﬁﬂcﬁ%dl aglﬁsuc
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of nmedia, i ice vers n r
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data receive Thus, if the device receives 1 second of audio and the audio
data is sent®i5Wecodi ng order, then the device determines that the video
can be pushed forward wlth a t| mest anp of f set of FEC bl ock si ze
corresponding to one 1 second., This offset, i (Hgl ternatiyve t|

then used by} iHeCHs e g advEtMEHE W 8L %f“ﬁ £s 11rde SR St 14 ﬂ‘deﬁPﬁ s
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framd (in dilépmeyiver dederionR time ﬁ@mdlﬁEd?%ﬂ%'cR“ et His d@»&%}ét trhestdeiiice
can receive,,f ?ﬁt LNSL ?}?19\% ‘fl%&‘%?’ﬁﬂEgsl‘%gﬁn%h%Qh‘l’l_‘%%g HsSeal ternative

ti mestanps, such as o ets ese 2 seconds of video are the | ast
two seconds of a current FEC block to thereby provide a snooth transition
over FEC bl?lgt EHP ]dlg{"I%’C hg? ln% er na‘lt f’[}@%‘l’{&lgﬁs‘llf)aﬁgg %9@16@1%911’1?&0 l{ﬁgd‘ﬁdtpr
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data of thefift si@améscffendanedsapeetdionght antdia fahtes rat tatelytrurmvsdhﬁﬁhl e
defi ned by the alternatlve 20 ti nestaﬁéof% such a ca sone of the nedia

frames may BePgafifsPBeiskipped 48V igef tl%‘hé‘léﬂ”eﬁ’érﬁéﬂ‘v@l?‘ﬂ%’ﬂa S to

t hereby "] uimhedRBt WREH SiBk L OO0, SRMi1As fidl@rﬁ@ﬁicd Bridliessbire@amand, opiishang t he
nmedi a data carried by other skipped media frames. Using alternative sets of

ti mest anps %Cﬂ?@cl‘ﬁ@édﬂh‘ér’éi’ﬁﬁmﬁhy“@ébicmlﬁ%prf@t eadéémélﬁléﬂtfﬂ dget RAETR/ Y frage
can e di splayed Al 1l PRl ALS 0Tkl fTaAcHAy i ngot o di 11 erent

rendering tine sc When choosi ng which inage to display when fast
forwardi ng, the rredla frarre with the Iongest span of valid time can

therefore be,seligghaflenfofdWitelafEARLARE 2539801 aRb! 8 NNV By the

timestanps 1s to
device 900 in ’fhc case at least some of the received media frames have

raultiple assigned alternative timestamps. The timestamp identifier 250 then
5 preferably selects the alternative timestamp or timestamps that are
applicable to the current case hased on the tuning-in position of the device

200 in the media stream as previously described.

The units 210 to 250, 270, 275 of the device 200 may be provided in

30 hardware, software or a combination of hardware and software.

The embodiments have mainly be described above in connection with usage

of the alternative timestamps for achieving an efficient tune in and media



efficient navigation within the nedia stream By giving a nedia frane an
alternative tine stanp, when navigating to a certain tine, even during fast
26 forwarding, the nedia frames are not required to be taken at exactly
these tines defined by the time stanps. fpr instance, instead of displaying
times 10, 20, 30 and so on, it may be easier to decode the nedia franes 9,
19, 29 and so on. Fig. 13 is a schematic overview of a portion of a
ereIess connuhﬁnagh@@u&&ébe@ﬂﬁ@@dhnﬁwmsphw@mbodﬁﬁeﬁngfnayﬂbEQﬁmmU@ﬁéhted
The conmmuni cation, s sie 500 co rpses. on ¢ d I

st ati ons 40@d%?03P ng P%nﬁgér%?éeémfén 3Qﬁ§§f£#“ﬂ§e?§?§ﬁﬁ?

10 200 I N pakdfiteg aifqmtm bHSﬁu&ﬁ\a&t ltmﬁmmﬁhpsorr{mmcmah&mfdm(fd phokat Sie

carryi medi a franes, havi ng assi gned defaul t. and t t
di scl osed hef GV EpEL R DS aff“&%gﬁobs%%népj 1Eesmé “*r 5%‘1%%4?@??@&%1%@”;?2

server or pirankeede300vieenpid $iofdedects rxeamgeamenateangtdem@eaflaonamo
descrlbed above and disclosed in Fig. 6. The pedia stream

transnlttedéﬁﬁﬁ%ﬂﬁnﬁé&éhcﬁﬁ%ﬁénf%%lBﬁnbﬁﬁkﬁ deypicc &Py Y55 ! é F FRYY S

mul ticast O{mRIs@%@l asfor tcf@&%n’%ﬁ%oﬂu @%L?ﬁiﬂ@\F@MIQ&J»Han tihalsichatial: g tihe
figure. 20It wl e understood by a person skilled in the art that various

nDdlflcatloﬁEdahd changes may be nmade to the present invention wthout

departure fromthe scope thereof, which is defined by the appended cl ai ns.
27

10 In such a case, the transcoder device may use the alternative timestamps
basically in the same way as a decoder does as previously described herein.
[For instance, the transcoder device may choose a rendering time depending
on the tune-in occasion of a frame grouping using the alternative
timestamps. Correspondingly, a transcoder device may operate like an
15 encoder by, for example, reversing the order of media frames in the frame
grouping with the most important frame at the end of the frame grouping.
The transcoder device then assigns each media frame an alternative
timestamp, such as timestamp offset, depending on the distance of the
position of media frame in the frame grouping to the end of the frame

20 grouping.

A further example of usage of alternative timestamps is when multipic types
of media are to be processed together, for instance video and audio media. In
such a casc, the video frames are sent in separate data packets possibly in a

258 separate media stream as compared to the data packets carrying the audio

Ea

frames. Furthermore, the video frames generally have default timestamps
scparate from the default timestamps assigned to the audio frames.
Alternative timestamps can be used in connection with the video frames, the
audio frames or both the audio and video frames for determining the media
30 rendering time schedule of one type of media, such as video, dependent on
the amount of media already received of the other type of media, i.e. audio,
or vice versa. For instance, the alternative rendering time schedule of the

video data can be determined by alternative timestamps assigned to the



CLAI M5 A nethod of generating a stream of nedia franes conpri sing:
providing nultiple nedia franes, each nedia frame of said nultiple nedia
frames has an assigned default tinmestanp defining a rendering tinme of nedia
of said nedia frane according to a defaujt rendering tine schedule; and
assigning, to each nedia franme of at |least a portion of said nmultiple nedia
frames, an alternative tinmestanp defining an alternative rendering tinme of
sai d nedi a oflcgdrannedicacd pandcavvondi nf atdiadatd terciad Vbuse Hddeidryitd me
SChed!Jl e. 11‘6%&212feST]|hgecm?{[ch8p’ gg%oc!{xgcli plgo IAB 1?0' (%t?} ils’sefnl‘?riyb%rco&; %‘d%ﬁ‘,ntgﬁen .

or gani zi ng said tlﬁ1e medi 2 fTanmes i nto a frane gr oupi ng, erein said
st r eam conpttiesedeviad tdqabanfireamehgt ot ngdeo 1068, bd hpushetchofdraeobrdithg & o

claim 2, wherein said.organizing step.conprises arganizing said | tiple
redi & 17 amelMH SRR g GrSum G| Hos T AP B Gal f Pand oF SHam L6Ton
order; wi t h affhitenar ehicgahtive ttopedthai® @t tHdrevend 19f tBaidbvideer@nehiaathd rame
transm ssion order and a bigrarggically,bqt[pn1frane at the beginning of
sai d hi erar BRFEab fihare t P iHﬁﬁooﬁdé?%“fﬁd498TWEnﬁePﬁﬁﬁ?'c YEHg to
claim3, wherghplsal df ehganhZiddnstaPIEO MRS ikh$es BrdaRhzing teaddany bipl e
media frames in said frame grouping in said hierarchical frame transm ssion
order with HAMIMeRE the divecarnyapidtient st TemadlinidrRipgrrear o fhagpext FEC
transm ssi ofjQfdef . eceded, DY Ay LAt &lccf-amBs 1¥ftasak do seconds of video

10 and use alternative timestamps, such as offsets, so that these 2 seconds of

video are the last two seconds of a cwrrent FEC block to thereby provide a

smooth transition over FEC block borders.

The alternative timestamps can also be used, for instance, for fast forward
15 traversal through the media frames of a stream. For instance, rendering of
media data of a stream can occur during the default time schedule where all
media frames are rendered in due course according to the default
timestamps. Alternatively, the media data of the stream is rendered
according to the alternative time schedule defined by the alternative
20 timestamps. In such a case, some of the media frames may actually be
skipped as defined by the alternative timestamps to thereby “jump” between
scelected media frames in the stream and omitting the media data carried by

other skipped media frames.

25 Using alternative sets of timestamps as disclosed herein may be interpreted
as stating that an image can be displayed at multiple points of fime
according to different rendering time schedules. When choosing which image
to display when fast forwarding, the media frame with the longest span of
valid time can therefore be selected.

30

A further example of usage of alternative timestamps is to achieve an
efficient navigation within the media stream. By giving a media frame an

alternative time stamp, when navigating to a certain time, even during fast



25 multiple media franmes that are used as reference franes for at |east one
other inter franme of said nultiple franes and with any inter frames of said
multiple nedia franes that are not used as reference frames for at |east
one other inter frame of said nultiple ffanmes at said begi nning of said

hi erarchi cal franme transm ssion order. 30 28 nedia franes, said
alternative tinestanp as a tine offset relative said default tinmestanp

assi gned t ofwwiddimadithe fnadie. fremeFhereneehodldcebidibsgtakenanl csactbhehedcai ms
1to 4, fur I t o f . at
onst a porton SEVRG BV e SR, M Rl AR Rl O BT le R
as a tinme of®seo, B@hakiweoa,nbndaTbmgﬂ$mnﬁoomca@©th@wnmhdﬁanﬁfa@eI@t2§aid
mul tiple nedl franes 7. The nethod according to any of the clains 1 to 6,
further con%? ’g" 10 deternining, for each nedia frame of said at |east a
portison of sald nmul tiple nedia frames, said alternative tlnestanp based on
a relative ransn153|o tinme of said ggdla frame accorg to a

transni ssi ohtforders &sSoRFALEE WK TP nlPt Y €T b dV &SP r?ggmufgécatlﬂn

device for generatisng aistreamiof R @En{dAFESHLANPLIES] Mgplemented.  Thd rane
provider for providing nultiple nmedia franmes, each nedi a frane of said

nul tiple rre%l‘i’I§11¥1%f&f°ré§01ha‘§’5M1a§%@ GREWIRSPaRIG OF | HEEE AFHVaEE DecRg 9 base
rendering tingiak «mﬂﬁo@ﬂ %atgmmegh@dmﬁr@%ra&@@wcwlﬁ@t@ detaulininals
rendering tinme schedule; 20-a timestanp assigner for assigning, to each
medild frame29f. at phdigilag tbc, hase station 400 communicates data packets carrying
media frames having assigned default and alternative timestamps as
disclosed herein. The base station 400 comprises or is connected to a media
server or provider 300 comprising the stream generating device 100

described above and disclosed in Fig. 6.

The media stream may be transmitted in a unicast transmission but is
typically in the form of a multicast or broadcast transmission as

schematically illustrated in the figure.

20 It will be understood by a person skilled in the art that various modifications
and changes may be made to the present invention without departure from

the scope thereof, which is defined by the appended claims.



portion of said nultiple nedia franmes, an alternative tinestanp defining an
alternative rendering tine of said nedia of said nedia frane according to
an alternative rendering tinme schedule. 259. The device according to claim
8, further conprising a frame organi zer 4pr organizing said nultiple nedia
frames into a frane grouping, wherein said streamconprises multiple frane
groupi ngs. 10. The device according to claim9, wherein said frane

organi zer is arranged 30 for organi zi A4.88 nmultiple nedia franmes in said
frame grouping in a hierarchical frame transm ssion order with a

hi erar chi call y 4 8pthehrbsate pHRE anti i 5P K BRAFERPER S P4me transmi ssi on
order and a hi er ar ghiGallgynRotipennbArMBadiest BecbeginRiRtmefof said multiple

hi erarchical frame transm ssion order, 29 11. The device according to_ any
of the cl ai Fgdg figmes, haupphessirsRpRiieRHgimes s tahpinget Ppsleare Fi8ie of

det ersm ni Ny, KOl oAA6H nIREL Aabf AR Rhingab % AlfalB38h A& ROk REnERRAd

mul tiple media frames, said alternative tinestanp as a tinme 5offset

rel ative sai d def aabsigningese anphassilignancortsal gastedirpriipamt, said pauliipie

devi ce accordi o any_of.the.claim 0+ 0. . further conprishng. Aime

i mest amp. oy era Al En G BEne: BB A ding Ml MBI AT P cast
a portion off saidnndiat thbadnedia freamescoding &l veraatrnagve irmederargp tias: a

tine 100ffs‘etherdellkgti ve a rendering tine of another nedia frame of said
mul tiple medi 4 “tr%4nes. 13. The device accordi ng to any of the clains 8 to

12, ifourther conprising a tinestanp determ ner for determ ning, for each

medi a frane, of ,gaid aE | east 3, . - o :
2. The method according to claim 1, further comprising organizing said
multiple media frames into a frame grouping, wherein said stream comprises

multiple frame groupings.

15 3. The method according to claim 2, wherein said organizing step comprises
organizing said multiple media frames in said frame grouping in a hierarchical
frame transmission order with a hicrarchically top frame at the end of said
hierarchical frame transmission order and a hierarchically bottom frame at the

beginning of said hicrarchical frame transmission order.

4, The method according to claim 3, wherein said organizing step comprises
organizing said multiple media frames in said frame grouping in said
hierarchical frame transmission order with an intra frame at said end of said
hierarchical frame transmission order, preceded by any inter frames of said
25 muitiple media frames that are used as reference frames for at least one other
inter frame of said multiple frames and with any inter frames of said multipte
media frames that are not used as reference frames for at least one other inter
frame of said multiple frames at said beginning of said hierarchical frame
transmission order.
30
5.  The method according to any of the claims 1 to 4, further comprising

determining, for each media frame of said at least a portion of said multiple



15 portion of said multiple media franes, said alternative tinestanp based
on a relative transm ssion tinme of saidﬁdia frame according to a frane

transm ssion order associated with said Itiple nedia frames. 14. A nedia
frame stream conprising nultiple nedia franmes, wherein 20 each nedia frame

of said e [ . f a
renderi nnHJtlE:’;dr%g o rrgd?a o sgll%ﬁ‘r;reegi %ﬁhﬁgaaccofrngéjhgs%%%%g%?% aﬁ‘g dehiil
renderi ngtﬁmeﬁa&%ad&lgﬁedanchaid media fraaeh nedia frane of at |east a

portion of said nultiple nedia frames has an alternative tinmestanp defining
an alternative rendering tine of said nedia 25o0f said nedia frame according

to an altgrnafj }éerrfe%ﬂsl&ré&%rai %}%fl&feme cBrinf Tetdod ﬁfﬁl@éﬁ%@ﬁﬁirﬁ’ﬁng

medi a franes of ‘a stream of mJ rane groupi hgs conpri sing
medi a fr adessmeiachgnfedi eadir amadﬁafran@ af Gai(htmlttleastrrespfammrd@ﬁ |sau<rhgnalt1pie

deri ti f d | tiple. f f 30 .
ccor di ngmiea BeRRal CaFLAYERIREVE (e eradect (0 ATSEL RoR Rapr PRy e

tuni ng Inh%léafgnﬁméameaia ﬁ%rhé'b%ﬁﬁ:ﬂhﬁiiﬁp@@hﬁﬁdﬁffr@nieéane groupi ng of
said multiple frame groupings; 30 receiving nedia franmes of said

frame groupi ng foll owi ng said internedi ate p0| nt; and determ ni ng an
alternative er| i me scheduyl e for ecel e d fr on
at | east ne gﬁ?‘éea‘{qoﬁé Irfrﬁ %qu ; gog Iﬁi’%ﬂa?lagg%ﬁrﬁ% §1%%
10 determmmg, for each media frame of sald at leasi a portion of said multiple
media frames, said alternative timestamp based on a relative transmission
time of said media frame according to a frame transmission order associated

with said multiple media frames.

15 8. A device for generating a stream of media frames comprising:

- a frame provider for providing multiple media frames, each media
frame of said multiple media frames has an assigned default timestamp
defining a rendering time of media of said media frame according to a default
rendering time schedule; and

20 - a timestamp assigner for assigning, to each media frame of at least a
portion of said multiple media frames, an alternative timestamp defining an
alternative rendering time of said media of said media frame according to an

alternative rendering time schedule.

25 9. The device according to claim 8, further comprising a frame organizer for
organizing said multiple media frames into a frame grouping, wherein said

stream comprises multiple frame groupings.

10. The device according to claim 9, wherein said frame organizer is arranged
30 for organizing said multiple media frames in said {rame grouping in a
hierarchical frame transmission order with a hierarchically top frame at the
end of said hierarchical frame transmission order and a hierarchically bottom

frame at the beginning of said hierarchical frame transmission order.



16. The met hod according to claim15, further conprising: I denti fying
a rendering start franme of said frane g(ré)#gi ng anong said received nedi a
frames; and 1. O-rendering said receive dia frames starting with said
rendering start frame according to said alternative rendering tine schedul e
17. The method according to claim 16, further conprising rendering nultiple
nmedia franes of at |east one follow ng franme grouping of said stream
accordi ngltio The defiatldccoeditigr inantyi ofetise kbdute 8ofo 38| dusthdreashpoistng a

following frame grouping, 18. The nethod _.according,to any of the clainms 15
to 17, whENRFTiaEHD debRTBingrIPh G el Rp DD TS eact BRaif T Sstrat lBale ve
render i ng | : e8! sdifPaheANRIA LBREALNS dd AeghRTP
and said EQ%E@?%%@S%%@E{;]?%G toes’alsd1 recgi vetlj meldi a franmes. 19.
Thé met hodffaccorldiing shid dafaudf tinhestangp assighedotolSidwheds frazed.d
alternative tinmestanps are tine offsets and at |east a portion of said
multiple franes of said franme grouping has a respective assigned tinme

of fset, sabd dgleadtibl NEBIERLARNYSESthe claimd §efy 10Y iMgiRrSE@hbesing iaTe
of fset anobng said received nedia frames; and determ ning said
al t er nat i Vienesiadap idetetmirersohedtitenbrsgd foneach dnedial fragte of paidoat ast a
portion of said multiple media frames, said alternative timestamp as a time
10 offset relative a rendering time of another media frame of said multiple media

frames.

13. The device according to any of the claims 8 to 12, further comprising a
timestamp determiner for determining, for each media frame of said at least a
15 portion of said multiple media frames, said alternative timestamp based on a
relative transmission time of said media frame according to a frame

transmission order associated with said multiple media frames.

14. A media frame stream comprising multiple media frames, wherein
20 each media frame of said multiple media frames has an assigned default
timestamp defining a rendering time of media of said media frame according to
a default rendering time schedule; and
each media frame of at least a portion of said multiple media frames has
an alternative timestamp defining an alternative rendering time of said media

25 of said media frame according to an alternative rendering time schedule.

15. A method of processing media frames of a stream of multiple frame

groupings comprising multiple media frames, each media frame having a

default timestamp defining a rendering time of said multiple media frames of a

30 frame grouping according to a default rendering time schedule, said method
comprising:

- tuning into said stream at an intermediate point of a frame grouping

of said multiple frame groupings;



3 1 default tinmestanp defining a rendering tine of said nultiple nedia
frames of a frame grouping according to a default rendering tinme schedul e,
sai d device conprising: a receiver for receiving nedia franes of a
frame grouping of said nultiple frame grgupings following an. internedi ate
tune-in point of said frame grouping; and a schedule determ ner for

determ ning an alternative rendering time schedule for said received nedia
franes based on at rfedsngomecchd t Epnusi v Shifesiamg avaipiabl dofaringaisd d rane
gr oupi ng. 1 Qefdeqid %x_gy%g] according to claim 20, further conmprising: a
frame identifier Tor idertifying a rendering start frane of said frane
groupi ng anong -sai deteceniredanedicandtianesideaimg time scheduly fpedicdd peererd f or

rendering saig.receive La frames o%feasﬁyﬁagmpﬂ;e t&gngsghg%gggﬁngg%&rtﬁgr&

medi
131G ames aAsed 13 &
frame accor di'hf' t'6"8a d7&It Erndt iVE' rerder

devi ge accofrdimagrbaplgai m 21, wherein said nedia player is arranged for
rendering nmultiple nmedia franmes of at | east one follow ng frame groupi ng of
said streamaccording to the default rendering tinme schedule of said at

| east one 16. The method according to claim 15, further comprising:
- identifying a rendering start frame of said frame grouping among said
received media frames; and
10 - rendering said received media frames starting with said rendering

start frame according to said alternative rendering time schedule.

17. The method according to claim 16, further comprising rendering multiple
media frames of at least one following frame grouping of said stream according
15 to the default rendering fime schedule of said at least one following frame

grouping.

18, The method according to any of the claims 15 to 17, wherein said
determining step comprises determining said alternative rendering time
20 schedule based on said at least one alternative timestamp and said default

timestamps assigned to said received media frames.

19. The method according to any of the claims 15 to 18, wherein said
alternative timestamps are time offsets and at least a portion of said multiple

25 frames of said frame grouping has a respective assigned time offset, said
determining step comprises:

- identifying a smallest time offset among said received media frames;

and
- determining said alternative rendering time schedule based on said
30 smallest time offset.

20. A device for processing media frames of a stream of multiple frame

groupings comprising multiple media frames, each media frame having a



20followi n. g franme grouping. 23. The device according to any of the clains
20 to 22, wherein said schedul e determ ner arranged for determ ning said
alternative rendering time schedul e based on said at | east one alternative
timestanp and said default timestanps 25assigned to said. received nedia
frames. 24. The device according to any of the clains 20 to 23, wherein,
said alternative tinestanps are tinme offsets and at |east a portion of said
mul tiple f raﬂfeslfaﬁmsanam;:ﬁ rlaﬁﬁingrc’ou@ldlgld%aama Ofr%lgbmltl ke a€§igﬁ€@96|fﬁél
?L]:aflte;[{‘ylsﬁlg émcnﬁ qué {ilétace‘ rdlpgsethgﬁ)ncg%ﬁﬁsre%gop Sﬁltne gﬁﬂ) Eé e%aiéoglevw
wher ei n sai doiaphiechigt e determ ner is arranged for determ n| ng sal d
alternative rendering tine fschedul e bas% Qn sai d maf ti Fset

- a rTecewer for receving me ames of a mme g,loupmg of said

multiple frame groupings following an intermediate tune-in point of said frame

[

grouping; and

- a schedule determiner for determining an alternative rendering time
schedule for said received media frames based on at least one alternative
timestamp available for said frame grouping.

10

21. The device according to claim 20, further comprising:

- a frame identifier for identifying a rendering start frame of said frame
grouping among said received media frames; and

- a media player for rendering said received media frames starting with

15 said rendering start frame according to said alternative rendering time schedule.

22. The device according to claim 21, wherein said media player is arranged for
rendering multiple media frames of at least one following frame grouping of said
stream according to the default rendering time schedule of said at least one

20 following frame grouping.

23. The device according to any of the claims 20 to 22, wherein said schedule
determiner arranged for determining said alternative rendering time schedule

based on said at least one alternative timestamp and said default timestamps

\\F
o

assigned to said received media frames.

24. The device according to any of the claims 20 to 23, wherein said alternative
timestamps are time offsets and at least a portion of said multiple frames of said
frame grouping has a respective assigned time offset, said device further
30 comprises an offset identifier for identifying a smallest time offset among said
received media frames, wherein said schedule determiner is arranged for
determining said alternative rendering time schedule based on said smallest

time offset.






