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bi -directional prediction, use nOBADKZHROWEISati on from one or nore other
reference franmes in the video stream User termnals with nedia players can
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10 possible. For instance, pixel prediction is an ir1nportant 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 streams 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



25 intra frames are generally larger in ternms of the nunber of bits as
conpared to inter frames, thereby significantly contributing to the
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frane so sheatlddre aligned no propagate between FEC bl ocks. This al so avoi ds
| onger tune in tinmes, i.e. the FEC tune-in and intra frame tune-in should
be aligned. 5Fig. 1 illustrates such a division of frames 16, 22-26, 32-34
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sequence is 1.5x the FEC bl ock size. Firstly, one nust wait a whol e FEC
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bl ock prevents, due to the tenporal predictive nature of the inter franes,

t he decoder and nedia player to start ecodi(ﬁg an rengeri ng the nedia data
until a renglyy dherargage thneoln Sie dorBadfiger! epgoded 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 P23 and P»4. This means that the user terminal will only receive
the inter frames P24 to P27 of the current FEC block 20. The user terminal
therefore has to await the reception of the intra frame Iz 32 of the next FEC
25 block 30 before the media play-out can be initiated, which is exemplified in
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 pause each time a repairable error occurs. The figure
30 represents this by indicating tune-in and indicating the play-out occurring
following buffering of a whole FEC block. The received inter frames P4 to P27
will, though, be unusable for the user terminal as it has not correctly

received the prior frames Iz, P21 to Pos of the FEC block 20.



In the upper part of Fig. 1, a user termnal tunes in to the stream1l
between inter frames P23 and P24. This neans that the user termnal wll
only recevoeoidnssimt er frames P24 to P2B of the current pEESERI0SOKIZRD. The
user termnal therefore has to await the reception of the intra frane 13 32
of the next FEC 25 block 30 before the nmedia play-out can be initiated,
which is exenplified in the lower portion of Fig. 1. The user term nal al so
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i npl enentati on {echni gues to interl eave data packets. In such a case, the
initial intra frame 12, 22 of the FEC bl ock 10, 20 can be put towards the
end of the FEC bl ock 10, 20, whichis 5 illustrated in Fig. 2. _Conparing
Fig. 2 wihunipggn at thesagpedimsipoipdiin oafeaspisspn pydopas3in Big.j hsihfe
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12 of the current FEC bl ock 20. Thus, part of the FEC block 20 is
decodabl e. This interleaving, however, noves part of the tune-in delay a
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into the sequence. Thus, frames I», P21, P2, Pos are played-out as if the tune-

15 in was at the beginning of the FEC block 20, which is illustrated in the lower
part of Fig. 2. However, as the next four frames P»4 to P27 of the FEC block 20
are not received, the frame P»3 will be displayed until, in this example, the 9t
frame I3 32 from the next FEC block 30 can be played out. As a consequence,
the media data of the frame P.3 is displayed for a very long period of time,

20 which becomes visibly unattractive to the user. This problem is further
abrogated when tuning in towards the end of a FEC block 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
30 alternative processing of the media frames according to different rendering

time schedules.



1 5in was at the beginning of the FEC bl ock 20, which is illustrated in
the lower part of Fig. 2. However, as the next four frames P24 to P27 of
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Usage of alternative timestamps is especially advantageous when organizing
15 media frames in the stream into different frame groupings and in particular
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
20 achieve an efficient media processing even though tuning in did not occur at
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
25 may occur due to the missed media frame or frames of the frame grouping
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.

30 Embodiments also relate to devices for generating and processing media

frames of a stream and to such a stream.

SHORT DESCRIPTION OF THE DRAWINGS



15 media frames in the streaminto different frame groupings and in
particul ar organi zing the nedia frames in a hierarchical frame transm ssion
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stream and to such a stream SHORT DESCRI PTI ON OF THE DRAW NGS WO
2009/ 1545295PGE/ SRkl 3kd tidhtore ob ehir@nissidrogeldhesndéridy boat figeawbpect s
and advant ages_thereof, may best be understood by making reference to the
fol | owi ngn frappes gvith dRkiylaaygd rnediaframeshe acconpanyi ng drawi ngs, in
jch: 5Fig. 1 is a schematic illustration of transm ssion and rendering of
a streamof nedia franes according to the prior art; Fig. 2 is a schematic
i |l ustratRign3ok 4 flans disgghon ilbustragnger nxghotl of gdériceaningf a neciaan fofamediam t h
interl eaved nedia franmes; 10 Fi g 3is aflowdiagramillustrating a nethod
of gener 5@@@3&0%‘?1?6@%&'3‘613%%@8 {iP§REs according to an embodi ment;

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 Fig. 7;



Fig. 4 is a schematic illustration of transm ssion and rendering of a
stream of 15nedia franmes with alternative tinestanps according to an

enbodi menyo 2Biegs4R9i s a schematic illustration of transwcssEeNsanGe4
rendering of a streamof nedia frames with alternative tinmestanps according
to anot her enbodi nent; 20Fig. 6 is a schematic bl ock diagram of a device
for generating a stream of nedia franmes according to an enbodinent; Fig. 7

is a flowigi agrign iflokt sidgdbhD AhdsteBEAL hrP Bt RS RS NeorialS$tepash Qe 8BEhmM
frames according to an enbodi ment; 25 Fig. 8 is a flow diagramillustrating
an addi t insae¢ssipg neethlodsingpigo; t he stream processing method in Fig. 7;

Fig. 91is aflowdiagramillustrating additional optional steps of the
stream 30processing nmethod in Fig. 7; W) 2009/ 1545296PCT/ SE2008/ 051364

Fig. 11 imgai1bl pvadi@gsantic! bleskr @lalghgmanf addevicenlr PRicessiab atapedh bhe
stream processing nethod in Fig. 7; 5Fig. 12 is a schematic bl ock di agram
of a devireedipdramesasserdiggdosan egrhasimesdi andr ames according to an

enbodi ment; and Fig. 13 is a schematic overview of a portion of a wireless
conmmruni cation system in which the enbodi nents can be inpl enent ed.

Fig. 13 is a schematic overview of a portion of a wireless communication system,
in which the embodiments can be implemented.
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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

20 playout order and time of the media. In the prior art arrangements, each
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.
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al t er nat iW@Cm&@m&e@@em@e tordgrn differgmtesernss, unclydieg pyaladle yector
I‘OOCESSI %g EBMQ such as nedi a players, transcoders, etc., for
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any data that can be provided by a

A media stream according to the embodiments comprises multiple media
frames, each 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 scene 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 S1 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 unit,
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

sequence or synthetically generating the media data.
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have a defined rendering order and tIne are dictated by t def all
ti mest anpsedia frame preferably contain a not1ﬁcat1on of the same default t1me

stamp. In the following, default or alternative timestamps are discussed as
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 are 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
(FEC) 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
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reception frames belonging to rame grouping, such as a
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A preferred implementation therefore provides a hierarchical frame
transmission order of the media frames in a frame grouping with the most
important media frames last in the transmission order and the least
important frames first in the transmission order. In the case of video media

25 data and usage of FEC blocks as frame groupings, the hierarchically top
frame, i.e. the most important frame of the FEC block, is generally the intra
frame. Correspondingly, the hierarchically bottom frame, i.e. the least
important frame of the FEC block, is generally any inter frames that are not
used as reference frame for any other inter frame in the media stream. Thus,

30 no other inter frames are predictive based on these least important media
frames. As a consequence, the hierarchical frame transmission order
preferably comprises the intra frame at the end, preceded by any inter

frames that are used as reference frames for at least one other inter frame in
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20
A next step S3 of the stream generating method in Fig. 1 determines a
respective 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
S3 as respective time offsets relative a rendering time of another media

frame, in particular to another media frame of the same frame grouping. Fig.
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a b5 respective alternative tinestanp 50. These alternative tinmestanps 50
are defined as tine offsets relative the first nedia frane 26 of the frane
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advant ageously on the transm ssion order of the
medi a frarres ~This |s further illustrated in Fig. 4, where the val ues of
the offs e. the alternative tinest s 50, are d pend nt .on the
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are increased f er transmtted nedia franmes of the FEC bl ock 20 and
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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.

25 In the foregoing, one alternative timestamp has been assigned per media
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
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reduce the WO 2009/15452912PCT/ SE2008/ 051364 period of awaiting the start
of the nmedia rendering as is further disclosed herein. Returning to Fig. 3,
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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 timestamp.

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.

30
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
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frame organizer 150 is i npl in the stream’generating
can be entered in the frame memory 160 for later retrieval and transmission

to the external unit or units.

20 An optional 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

25 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



device 100 for organizing the provided and processed nedia frames into
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enbodi ment. In this enbodinment, the stream conprises multiple frane
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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 I, P21 to Pz 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 I, P21 to Pz 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.



tuning into the stream1 at an internedi ate point of a frame grouping 20.
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in the newb28t9ep4881. 25If the decodi ngland rendering ofctrise2emdssed r anes
shoul d have been conducted using the default tinestanps 40 according to the
prior art technique, the problens illustrated in the background section
with reference to Fig. 2 would occur. However, in step S12 the alternative
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smal l est alternative tinestanp value of the received nedia franes 122, P21
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frame grouping 30 wthout any Interrupti play 1n the

pl ay- out .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 P23 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»s, Po:
30 to Po3 of the current frame grouping 20 and into the media frames I3, P31 of

the next frame grouping 30.
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step S13 fsehl 8n infoleitford *fﬁcﬁﬁi&gﬁih”ﬂuéﬁmé&% medhas fé@%sgbs.é asfeghe th
the start frame and 1S run according to the alternative rendefing tinme
schedul e hez@levé tdf tled anedize ftaamEs 32 4 2b6doP,frodne thetgoxdtionat ofnties rhedia

step S13 of Fig,.7 step S30 of Fi.g. 9. This step S30 receives nedi a
firanes lflfarpﬁg)t%t‘?-’é%l@fa r%laﬂ%’wwggg% groupi ng 30. The rendering of
these nedia frames 13, P31 to P37 is, however, typically perforned
according to the default tinme schedule in 25 step S31. Thus, the

al t er nat ifke tiatbetlampgiranes tssterf 61l 3t dicFige i, aviiemnthel gend&ing of PR8 méedishe
raup in occurred r the

L ansr S TURUB S RHBHER IO 5 RS a o penccTEng 4P| i PRICFIAfiNe
groupi ngsegdfetiole Mhiccécrdduleedi a frames 13, P31 to P37 are received and can
b2eO decoded and rendered, the rendering can be conducted according to the
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 I3, P31 to P37 of a
following frame grouping 30. The rendering of these media frames I3, P31 to
P37 is, however, typically performed according to the default time schedule in
25 step S31. Thus, the alternative timestamps are used for the media frame I,
P21 to Pos 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 I3, P31 to P37 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 alternative timestamps fo the first

frame grouping 20 and applied to all media frames I», P21 to P23 of that frame

grouping 20 can also be applied to frames I3, P31 to P37 of following frame



30 default tine schedule defined by the default tinestanps. Alternatively,
the sane tine offset determ ned based on the alternative tinestanps fo the
first frawog0msping 20 and applied to &Fl nedia franespt2iSERDS/05B64P23 of

that frame grouping 20 can also be applied to frames 13, P31 to P37 of

follow ng frane 2009/ 1545291 7PCT/ SE2008/ 051364 gr oypi ngs. 30. .Thu t he
Fndor | ndrPHRETES. 1Bl BUPor BN ESIITTINE Gty SRR Jubithgee SpTPWipReqine
defined basaginss t4® idetreh t définBst BARS] andl fHhe HehertMminessthiniBs ofdgethe
5The | oop defined by stgtgs S30 and S31 is preferably conducted for each

subsequetetewpaektinie gisetr oupi ng, 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 from step
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at least a portion of the received nedia frames are in the formof tine
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i dentifi %ﬁetlﬂ? i'iml | est of the time offsets of the media frames received
for the curren 15 frame grouping. The alternative rendering tinme schedul e
for the frame grouping is then determ ned at | east partly based on the
identified smallest tine offset. In a typical inplenentation, the
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12, P21 to P23 in the cyrrent frame groupging 20.is four. This val ue can
then be dFHEE EOVREGef |@5Eqr9@§kvsnﬁ§n§9ﬂg\s tifae sehedale fegi ﬁﬁq rZAEE 12,

P21 to P ﬁ{elﬁgg%itis lﬂﬁgﬁt@&e‘i‘hﬁﬁéaaéﬁantslﬂ?arﬁﬁf it)Q§eJl i +130 iééﬁﬂﬁlsdrﬁﬁgﬁééﬂ"?

ti mes of a frames 12, P21 to P2 his illustrative exanple, the
start frdmee2dfsst! In thgrpéal engltmentdtiest drpidentifiedt-5inaadifseé dettienines
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identified time offset allows determination of the particular time at which the
20 rendering of the media data of the start frame, such as I frame, of the frame

grouping should be initiated by a media player.

A particular embodiment of the determination of the alternative rendering
time schedule uses both the alternative timestamps and the default
25 timestamps for defining the alternative rendering time schedule. For
instance and with reference to Fig. 4, the smallest alternative timestamp 50
of the received media frames L, P21 to Pos 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, P21 to P23 to get updated timestamps that define the
30 actual rendering times of the media frames I, P21 to P2s. 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 P»; to P.3 get timestamps 6



WO 2009/ 15452918PCT/ SE2008/ 051364 to 8. The rendering of these nedia franes
12, P21 to P23 is therefore started with tinmestanp 5. Fig. 5 illustrates an
al t er nat iwe 2embBei2oent of assigning andl8sing the 5 al Persaios®s1364

timestanps. Firstly, this enbodinment illustrates that not all nedia franes
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an effi ciy@gph tidB8tdibos.t he nedia stream 1, it mght be acceptable to
di splay the nedia data of one of the nedia franmes for a few m|liseconds,
10 which occurs when tuning in shortly following after the start of the

frame gr i .20 and w thout any.assighed.alternative t.inmest S. Thus
tha o ObitdE: of iftRsBRfted, AR e BNGAS UHBSHLRCRE | OF Rséfitinfe BhE Ring e
f_rganre ar @M&rﬁgtﬂr@ @irﬁé@t@rﬁﬁé.mm%tlﬁ,umﬂﬁs id’tnb&hirﬁeﬁeaimlﬁsttf@ttesaﬂ}_}ia@ﬂ@tr r@ati ve
timestanps is preferably assigned to at |least the last few nedia franes in
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efficiently ranes or a €ast a maj or por

t her eof iprogidihgnen gffidiphhguhavats espentdisestasahgnedt alighs decd@epdable to
alternative tinestanps. 20Fig. 5 also illustrates another difference as
conpar ed disbleethemaadiefata Pirpge of they mppdia frames Horedfew  maiseoonds, 26
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to have uni %re altteénati_ve 25 tinmestanps 50 for the nedi al franes 2}% to 26.
In cl ear REBRIGHsP! thE PEHYEtattWBCHIMERINFEERSINRIR FEQrsSE) the lagenin g2 irame

groupi ng gﬁ;ggﬁ% h?g?a tpg%elts g@ﬁgﬁﬁﬁi Qﬁ%%sa}iﬁ.er’[‘?ﬁéi Mﬁatd-sm%ﬁ%g%;g%lt H]dﬁ\%?’ 05

al | nedi aving alternative tines ave
t he sane timosstirapp igaprederdldppassigget e st tleadti ome ilasFifgyw Mmedid Hrdangs i, a

user terminal tuning in to the_nmedia stream tween frames P24 and P23
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three and WD 2009/ 15452919PCT/ SE2008/ 051364 not four. The cal cul ate
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of the nmedia frames P23 will actually be displayed for

20 Fig. 5 also illustrates another difference as compared to the embodiment in
Fig. 4. In Fig. 4, each media frame 22 to 26 of a frame grouping 20 has a
unique alternative timestamp 50 defined based on the relative position of the
media frame 22 to 26 in the frame grouping 20 according to the frame
transmission order. It is actually not necessary to have unique alternative

25 timestamps 50 for the media frames 22 to 26. In clear contrast, at least two
of the media frames 22 to 26 of a frame grouping 20 can have the same

assigned alternative timestamp 50.

In Fig. 5 all media frames I», P21 to P24 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 P.: and Pos
will receive the same media frames I, P21 to Py3 as in Fig. 4. However, the

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



5 two rendering time instances before the rendering is continued with nedia
data fromthe nedia franes 32, 34 of the followng frame grouping 30. This
t her ef or ewprosw/deroa sonewhat inferior t8sult as conpar edTise2068951364 but i s
still a significant inprovenent as conpared to the corresponding prior art

| | ust,r t d Th th d til de, .1
?ﬁrsa(raoi/errgﬁ)tt G h(éalg}l %Fdavﬁfﬁt?w%oﬁwgége rﬁé?eg eljrsngﬁor\?gvrltel ﬁe‘é?%ﬁps
to some Qﬁlﬂlf)ﬁlg"fﬁ@é@tﬁé anBs anteRhah ‘i‘é‘%@t@éﬁy %ﬂé‘?oiﬂ@sﬁﬁm‘éradﬂa@f natpiye
timestanps to multiple media franmes.” Fig Is aflowdiagramillustrating

an al t er fatlnvEig. o%tarniwalluestceph@faasngnm@@tmfom sanmg ﬁbtﬁh@@ltwfn tEngstampshe

e appl | aabi BCRRe R8s Bl wiekfe dfamb Ve B R Bt B B 0

the medi awlo’ sémderihg tothehirstanses bifer: Bhe ﬂeﬁ@l@'&irfg as contidlue! Rath \Hedia
timestanp to use for each received nedia franme having nultiple assigned
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the nedia franmes in step S50. However, if the tuning-in instead_occurred
| ater on cAget AlUstated giBudiigy, 2r eShust i Ve semhpflimensqiganer gtill  provide
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t he curreots@antusit thm mdbiaafraangegnenako whienr assigaeng tthensdrak alvarmgiven at
a first position in a frane groupi.ng of the nmedia streamw || therefore
typi cal | Y ITIS82ARBE HErMBHPISr Mgdia (FHPFYe tinestanps as conpared to a second
30user termnal tuning-in at a second position of the same frane grouping.
WO 2009/ 15452920PCT/ SE2008/ 051364 i nformation for determ ning the position
of the madga Iflr asres ﬂowtdhmgtraanélhls’sriaming)raderalm’rnahiaef reppteorplosEmMef fFar

i nstance, data .packets garr di a fra |nc ude hea%ﬁr ig or ti on
17 owi ng RTAERTH gc%‘ﬁﬂa‘ﬁ o CRFHRO 8‘812 8PS SHP td 8

packets. TNy ﬁ)‘}'l%%ﬁ?n%déﬁﬁgnbpf %e?tSQG ¢&Ngy Eghk!é?ﬂa For t‘ﬂﬁteéa[gen'rﬂ%ﬁﬁfe

tuni ng-in position frame grouping and identifying a correct
al t er nat ialeernatwst tinpestangise pr&ssigned tﬁhehmmhdnh terhenubs Sumh:taepasez of

Fi 7 d t fied,alt t d
feler o ke B0 SeatRts (A Al ErnarPR e atapetd SR 1t TRAE Eed Tker aertia

dat a. 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 S50. 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



Fig. 12 is a schematic illustration of an enbodi nent of a device 200 for
processing nedia franmes. In the figure, the device 200 has non-limtedly
been i || usonatwed4izn the formof a user 2@rninal havi ng wedise2@sayiseg 15
functionality. Such a user terminal 200 may, for instance, be a portable
user termpal of a wreless communj.cation. syste such as a.nobil e

t el ephondt BErin 188 o EPmHBETE  HICePOT LI ol datlimi Bation 0 the
equi penttra®émisFbRCora¥ANBl eheOffragrr %r@h@?ir@ | sdhahseaicdedritht pheRretd he
i nvention include conputers, ganme consoles, decoders and ot her equi pnent

adapt ed foarryipg preedigsi hpraas rexder ingludeadi headeics. Mbormatinn e, aliding
devi ce 20Q dpes not essarily have,to he nedi renderin evice. In
clear contragncafifh dapRE Rkt el etk et RBetT L PE AR HthelT hpE saich
disscl osednbRicididformRithe! cRhasE sisedFop Wdlesasni d AehCEh pasiticGmsseder
adapted for receiving encoded nmedia frames, decoding them and then

r e- encodifFRynergrorgdng apwt ey sag aueredtcalicinatig urestams tasped SHive
devi ce 200 conprises a receiver 210 for receiving nedia frames of a nedia
stream In an enbodi ment, the device 200 tunes into the nedia stream

sonewher Haf hefthbdecshantiedftoastepafe2 gsfopiy. 'y wher@dha itleatied dlbeshatdd he
devi ce 200 does not receive all nedia franes of the current tuned in frame
gr oupi ng.timpgarnps/arss8see fprretenmysings txe aligraahyg uicadesing srhedulo forof

the devi GR.200-45852ki£HaRL i ve tine stanps available for at |east sone of
Hhe recelveﬁgneﬁﬁa%Pranes of the frame grouping for determning an
alternative rendering tinme schedule for the received nedi a.
Fig. 12 is a schematic illustration of an embodiment of a device 200 for
processing media frames. In the figure, the device 200 has non-limitedly
been illustrated in the form of a user terminal having media playing
15 functionality. Such a user terminal 200 may, for instance, be a portable user
terminal of a wireless communication system, such as a mobile telephone,
Personal Digital Assistance, laptop with communication equipment, etc.
Other examples of user terminals that can benefit from the invention include
computers, game consoles, TV decoders and other equipment adapted for
20 processing and rendering media data. Furthermore, the device 200 does not
necessarily have to be a media rendering device. In clear contrast, the device
200 could use the alternative timestamps as disclosed herein for other
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,
30 the device 200 does not receive all media frames of the current tuned in

frame grouping.



51n afirst inplenentation, the schedule determ ner 220 extracts the
alternative tinestanps fromthe data packets carrying the nedia franes.

Thi s meansotb@iistsze al ternative tinestafps are incl udedpcwseb@msssuzes dat a
packets that carry the nedia frames. In an alternative inplenentation, the
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Tedia 1 AmSCEaRPA AN a R & T, e A s ffeniitive BME ISTRRIER 1 ng
to the NMpELAaBESSfoPNat NALkYI §8meheff siserddeR@dofmBBl aradled 0P the fieMice
200 coul d be used for separately transmtting the alternative tinmestanps.
Thi s can gyeupipg deendeterbyinang oan agltagnaave windering itheet sphsdulp far t thean
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receive the alternative tinmestanps. This neans that devices 200 having no
need for Iosayeflipgt timeplgmeantasionye themsshadpde  deternpigiean &0 b‘i/Xtéiﬁﬁ@ad‘aie
havi ng tuyn i . c |.sregar racent.i

it er pat P TPRS, R Rnnly TR A AT BAERC] SRR BRERhAAY Parbt

packet s daiistinenatotteatbehk apieraativehainesi@lper atdanicliuldeadl trerthat éarte data
timestanps are included therein. Still another possibility is to use
al t er nat iRAEketsrdbehrsaTy fHhe Bediaifrangs. I8 an Aliddpatiye inpilegagniadioppothe
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groupi ng can use the sane alternative tinestanp as ano diafr
occupyi ngntgiensarted fus assoniabintg eaclamdtdrantiveatimegtamp ngth Aht fdergifeereof e

to Fig. 4 where frame groupin 0 nqQn-1li.mtedl as been illustrated as
Vio 2089/ fsal@s‘%‘{.ﬁléz éW%E’EO%S‘?@‘%_l? ﬁﬁ‘é'bﬁ’gre}réilﬁ1 n_@ﬂﬁ%tc’r}rﬁj}ﬁ %rpﬁn%%S@?ntB“?G.
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according to the sm ssion order has the sane alternative tinmestanp, the

second nedisae, fthandsvicav20 hears aberidé twhatid er t noe $o ampsivndhs calbernagiven

such a case, fthe deyjce 200 preferably c Lses a tinesta i dentifier 250
for i dentiPGPiRgnaE: MBAS GRS ek, dRHTee J0Unbavang 1 N6ed WeH aes airiith ng
the al t erathyeiveeRIRES DRI pé MHoS CHRANhE: f My th1Bcd BF ChiethgRainRddahes tHie
timestanp identifier 250 preferably identifies the position in the 10 frane
drupi ng sareawhi ¢in tcheregamd nigoimthe tieseptinnavh thee @l restativhetimleséamasi vidhe
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posi ti on.somewhat smaller than if alternative timestamps are included therein.

Still another possibility is to use alternative 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 well-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



15The device 200 typically, but not necessarily as nentioned above,
conprises a nedia player 270 that perforns the actual nedia rendering or

pl ay out .woheowsasiza pl ayer 270 conprised2or has access POTAEI@SOSIB64 275 for
decodi ng the nedia franes and nedi a data according to well-known

t echni ques. The. decoded rre(gi?a isre red ey t he nﬁdi a%)l ayer 270 fo&.
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i npl enent ed én ttheage\/i ce 21%0 for ZC{'S i%enti fying a rendering start franme of
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omg information included in the received data packets, such as the default
ti mestanps or information identifying the type of nedia frane, such as
i ntra or Innseehfa gage, thae davice0thprefgrablyaceersisepha aissamipajdan tfer
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220. WD 2009/ 15452923PCT/ SE2008/ 051364 Once _all nedia data of the current

frame gré@pndhsatinpesane ddentfer 1l rugferaplynjdentifigs cihe prRsEOMIRNhfRdi a
afro LI Qwi r oupi ; \/ i S h
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according to the default rendering time schedule. In the case the )

al t er nat i%veeﬁar%%a%ém&ré% &gfsnn@aefsgawﬁée%ﬁrr%@teéi Papgei 98 this Wendifiad

timesta sifig. schedul e determ ner 220 preferably determ nes the

10al terndative rendering time schedul e based on both the default tinestanps

15 The device 200 typically, but not necessarily as mentioned above, comprises
a media player 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 identifier 230 may be implemented in the device 200 for
25 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
30 included in the identified start frame and then continues with the media
rendering according to the alternative rendering time schedule determined

by the schedule determiner 220.



and the alternative tinmestanps assigned to the nedia franes. The
alternative tinestanp or tinestanps to use for determning the start
render i ngwoizo®/Giszbhe recei ved nedia i s28ref erably i deniirisedoosysseas of f set
15 identifier 240 of the device 200. The offset identifier 240 preferably

identifies th | ]. ff ti i gned for .th ia f tl
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val ue, optionally together with the default tinestanps, for determning the
al t er nat iNewveendesiiel &i aese dheddeiault timestympreinvddiled pinraybe xr@ivethe
above-rrentigpe{dr ti mesta:g ideatti fritilr 250 .may al S0 bﬁ{},u ed bg .thq devitﬁgt 200
in the cABedi TPEASY CRBn° SPCEHET REsP P MR PSR TREDSS ARy Bike

assi gned takt enedibl tentieBt descedbeattsmuhaneo i tent diéfagilt 26 ddials Bme
preferably selects the alternative tinmestanp or tinmestanps that are

appl i cabls€heduidre current case based on the tuning-in position of the
device 200 in the nmedia stream as previously descri bed. The units
210 to 250, 270, 275 of the device 200 nmay be provided in 30hardware,

sof t war e Iartha cayilahitemafivdairdvetaenpochre afdfivaideas \Whe offsets relative the
2009/ 15452924 PCT/ SE2008/ 051364 renderi ng wi_t hout | ong periods of displaying

or playi sgfdalt imestampspdbicaschadileTdeterminen A%, prefenablit Aetasppipes’ the
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media franes of a frame grouping. Furthernore, the transcoder device can

use the alternative tinmestanps for determining an alternative rendering

tinme schedyd gifeRhatibe Hﬁfgs@amp or timestamps to use for determining the start
rendering time of the received media is preferably identified by an offset
15 identifier 240 of the device 200. The offset identifier 240 preferably identifies
the smallest offset time assigned for the media frames correctly received and
being decodable by the device 200 for the current frame grouping. The
schedule determiner 220 uses this identified smallest offset value, optionally
together with the default timestamps, for determining the alternative

20 rendering time schedule to use by the media player 270.

The above-mentioned timestamp identifier 250 may also be used by the
device 200 in the case at least some of the received media frames have
multiple assigned alternative timestamps. The timestamp identifier 250 then
25 preferably selects the alternative timestamp or timestamps that are
applicable to the current case based 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



10l n such a case, the transcoder device may use the alternative tinestanps
basically in the sane way as a decoder does as previously described herein.
For i nst amoepowiseszbr anscoder devi ce may2¢hoose a render ipug/seRovs/osispendi ng
on the tune-in occasion of a frame grouping using the alternative

ti mestanps. .Correspondi ngl a_.transcoder device ._Oper | i ke an .15
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The transcoder device then assigns each nedia frame an alternative
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t he audi gnédianes. Alternative tinestanps can be used in connection with the
video franmes, the audio frames or both the audio and video franes for
determining the nedia 30 rendering tine schedule of one type of nedia,
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provi de &c3i06h Not ARSI ifPmeVEs frCRIRekgRANFRIS to the end of the frame

20 grouping.

A further example of usage of alternative timestamps is when multiple types
of media are to be processed together, for instance video and audio media. In
such a case, the video frames are sent in separate data packets possibly in a
25 separate media stream as compared to the data packets carrying the audio
frames. Furthermore, the video frames generally have default timestamps
separate 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



The alternative tinmestanps can al so be used, for instance, for fast forward
15 traversal through the nedia frames of a stream For instance, rendering
of medi a wetaowissm9ost ream can occur dur?dg the default PcwsEs@BesBEe where
all nedia franmes are rendered in due course according to the default
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communi cation services to connected user termnals

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
selected 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 time
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



10 200. In particular, the base station 400 comuni cates data packets
carrying nedia franmes having assigned default and alternative tinestanps as
di scl osedvben@is4s2¥he base station 400 @nprises or is eomsecdsdstses a nedi a
server or provider 300 conprising the stream generating device 100

descri bed above and,disclosed in Fig. 6. 15 Th i a stream may he
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figure. 20I't will be Understood by a person skilled in the art that various
modi fi catli®riz0,ad@ arhsgesn.ndympy bmdesics tohdequdasthe miedienfraoreswpt A8ui29
departure fromthe scope thereof, which is defined by the appended cl ai ns.
WO 2009/ f%’ig%%cw SE2008/ 051364 CLAIMS 1. A method of generating a stream
ofs media franes conprising: providing nultiple nedia frames, each nedia

frame of said nmultiple nmedia frames has an assigned default tinestanp
def i ni ng Fagr ddés ingchematis oygedicw of &didtivadPh o Maneleas centaingnicatipn

def i n dé? i B of . ico!
of ot | SR anpor00n BT SUH i AN RPARER S PP M Ben PHERERCEERY S TR

ti mest anmeogiehiuiiiogtisn €ydtenn B0 eotrgidedd Baet bienofe s@itWorkdieded osdbdke
medi a frane according to an alternative rendering tinme schedule. 10 2. The
met hod adteHanAdtQ REPHIding, camweicatiompPEBIeRP & gamnache dked teminplse
][E'r%g'ng‘ g; ?{%ﬁ n%lgﬁé?rt?cﬁlﬁ?,”ﬁq@ bAYRI NGRS E BnoRl thiSh {8 GOPREL SRS AP A ! ©
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.

15
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.



153. The nethod according to claim2, wherein said organizing step
conprises organizing said nultiple nedia franes in said frane grouping in a
hi er ar chiwel2odw@aeot r ansmi ssi on order weth a hi erar chi cacimsEr@po§Bane at
the end of said hierarchical frame transm ssion order and a hierarchically
bottom franme at the beginning of sai %C[pé chical frane transm ssion
order. 20 4. The nethod according to , Wherein said organi zing step

conpri ses; or | Z1 i i p! i i i . L grouping in
sai d i ortar cfy P chefle i R OBl tRalls FHRAGATE 900 U0T end
of said hi erar chipgaviditigirultiesaedii ey egachpheatdeeaiy ehyaidniailtibteanes
of said 25 nmultiple nedia franmes that are used as reference franes for at
| east ondnefiRelramaschasg agpassigned; defaiilt fiprestamprdeiining qivendsppg Himer of
frames of @bt bRl EaTPAR dIBRER B3 JBREITRindiSAlk Bfd SUELANECahRATES
for at | éast one other inter franme of° sard nmultiple frames at sal

begi nni ng of -sai dshigaiag.ctu eath fmedia fraans ot a$ilesastos derrtiodOof ¥¥3d multiple
2009/ 15452928PCT/ SE2008/ 351364 nedia franes, said alternative tdi%mast anp as

a time offSde Hamas, & alrrnafive imestames Aghning anilernadive ficpdssdcatimane.

6. The ”%tf%‘"i'? 3560 bPSat iaofrah;ke a‘é&gljdiﬁg Lot 8n Autdiibabe re g%PngShﬁge 5
determ ning, for each nmedia frame of saird at | east a portion of said

mul ti pl e schddald.rames, said alternative tinestanp as a tine offset relative
a rendering time of another nmedia frame of said nultiple nedia franmes. 7.

met hod according to any of the clains 1 to 6, further conprsing 10
det er m nigng, THY rﬁ@@ﬁd”%@bgrcglhgrf?o Ulasdl ¥ SurtiRds compNihb0Br&inigidkd said

1
mul tiple nedia franes, sai ernative timestanp based on aTelative
t ransni ssnuohiple media $mindesranticaaf frame gonpidgngvharem Saainstieaan soinssiises
order assocjated with said nultiple nedia franes. 158. A device for

gener at i NYUHTIE TEAIRE SFOMRMES - f r ames conpri si ng:

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 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.

20
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 multiple 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 multiple
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



- a frame provider for providing multiple nmedia frames, each nedia franme of
said nultiple nedia franes has an assigned default tinestanp defining a
render i ngwoio®/Gis2oedi a of sai d media f2&me accordi ng t eca/stedoanstsecs
rendering tinme schedule; and 20-a tinestanp assigner for assigning, to each

media frane,of .at |east a.portj.on of said nultiple dia franmes,. a

B ter nat TUEAE: fraBIG Rl AITRGHS neSARR et RGP TR TotHars P Raranl o
of sai d FRAbstaiFEBsRECArtdid36d tRedB fAder native rendering tinme schedul e.
259. The device according to claim@8, further conprising a franme organi zer

for organizing said nultiple nedia franes into a frane groupi ng, wherein

said stream rises multiple franme gr i ngs. 10. .Th evice according to
e m o, Cnerdion MARRAr PeoryTe 4R 9By O MR 46 ol SHPEE AIRRGLE
My ti pl e qeeeimaidihgMesr eAcls ahedid aBnd oPuRiid%at kadt i oafichi sfakaillr afEtiple
transm ssion order with a hierarchically top franme at the end of said

hi er ar chiregdliaf frames;, reand riliesnative tiaestamap Lshpelimecpifzet Tejather porardesing at

2000/ 194338556 BB L H5Et 6T sl AR bl AR B B0 “To any o the
claims 8 to 10, further conprising a tinmestanp determ ner for determ ning,

for each nedia franme of said at |east a portion of said nultiple nedia
frames, aidTale 8rethody aceording depany af thaeclagnpsbt tor &, furthers spmpysmgl t

tyigrest a%e%@%{pﬂﬂf}g, %c?r é?%ﬁ B2 3%t s &'atT[%eésgeaV.?%?tigﬁ & Hil9nhAtpy of
the clains 0 , turther conprising a timestanp determ ner Tor
det er m nimediaf foaneac Baitediterdatanetinfessang lodsddeasta eelptivé tiemsohisSRindtime

mul tiple diia frames, said alternative tinmestanp, as a tinme 10offset .
rel ative Sraé‘#ldé‘ﬁa}?g%rﬁrﬂ% 5o her aname fraqsenispiods PRdsH pEFosiatese Bith

frames. guiq 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 frame 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.



13. The device according to any of the clains 8 to 12, further conprising a
timestanp determner for determning, for each nedia frane of said at |east
a 15 porwoanowissmai d rmul tiple media frdafes, said alterpatriseeoosionsss anp
based on a relative transm ssion time of said nmedia frame according to a
frame transm ssion order associated with said nultiple nedia frames. 14. A
nmedia frane stream conprising nultiple nedia frane, wherein 20 each nedi a

frame of j1sai dHRUIbEViBE eaddBedlidef fARRS bRsharklAansd Bnesl 1tef Riert LORPrRAMNe a
defining a rendering tinme of nedia of said nedia frame according to a

def aul t rtandsteinmg detemminsgndonldetemmining, for each gaediantding oF aaidl af least |aeast
a portion o{i saie rm4 t iBirte n”edie§. f [anes hzsisiéfnltal tetr.‘pea;d' ve tti mest anp.. .
def i ni ng PSAUGNt 8F Sa Vet Rla PR (T SRS 4TV S ESYAIY feafa F%ne
acgor di ngffset adladlé ehitptief@ilt 8RUStAMG AdiBn&L fedaidemedidrafndret hod of
processing nedia frames of a streamof nultiple frame groupi ngs conprising
mul tiple nedia franes, each nedia frame having a default tinestanp defining

pl e medi a frames, each m ! def al .
acoor dind o 13 eadrdat R B Seva BB ud bR bR g

-tuni ng itithestaans detégaMert foardtatrainiag] &dreequeh mhedih fRafcas®sgidonpldgt of
said nultiple frame groupings; W 2009/ 15452930PCT/ SE2008/ 051364 )
recei vi nPOFEENaOF saife snBitinla; @edien fargedupridy aternafiyh dinaestanimasy fetlima e

PQJ Nt anGrset 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 frame, 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 of

25 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;



determning an alternative rendering tinme schedule for said received nedi a
frames based on at | east one alternative tinestanp available for said
5franme grwopbegs+6. The nethod accordi®g to clai m15, fPorisEessesBpsi sing:
identifying a rendering start frane of said franme groupi ng anong said

recei ved nedi a franes,; nderin saig r.ecei ved rrediglav%ﬁlarres starying

and O-rfe .
with said render Fig &g tFReTREES: diingdid JHTHE 2 & QPR PEd&r PR

time schedirehedidte pding agghod according to claim 16, further conprising
rendering multiple media franmes of at |east one follow ng frame grouping of

sai d stream accodgtergninng arheltgetative rerderdng nyneiseobe diet eaisk recsivedat

I foll gw ' 18. .. The et hod di f.th
o o s 18n¢8en A, PERE o BB et it EfaTT ORRe TEEE Al My <8 o
alg er nat ifemegeepintd time 20schedul e based on said at |east one

alternative tinestanp and said default tinmestanps assigned to said received
nmedia franes. 19. The nethod according to any of the clains 15 to 18,

wher el Sl 013kl SLAMA KESLTRSLAMDS 218 IR PELsela;and at | east a portion

of said mul'tiple ranmes o ai rame’ groupi ng HKas respective assi gned

time offset, -sai ddentifying 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 time 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



determ ning step conpri ses: identifying a smallest tinme offset anong
sai d received nedia franes; and determ ning said alternative
render i ngwoizn®/sefzedul e based on said 30smal | est tinme oPCISE2008ME364

2009/ 15452931PCT/ SE2008/ 051364 default tinmestanp defining a rendering tine
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groupi ngs follow ng an internediate tune-in point of said frame grouping;
and compradidgul e determ ner for determining an alternative rendering
time schedule for, said received.nedi a f anlﬁgs baseg on._a | east .one

f Jdbi

alternative timest 5%6“5 al ratg?(éelYi&g § 2 %Peesgp ?el%roﬂ).mg*h%f 8%% ce

acgor di ngnhitigle atdmeOgrolipithfie ol & ftermediateatii @i poendf saselr frhffe
identifying a rendering start frame of said franme grouping anong said
recei ved gedPHI @@fes; 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

25 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.



a nedia player for rendering said received nedia franes starting with
15said rendering start frame according to said alternative rendering tine
schedul e.wo28oy/iEs9devi ce according to 8%ai m 21, wher ei rcsaidoosmsiizas pl ayer
is arranged for rendering multiple nmedia franes of at |east one follow ng
frame grouping of said streamaccording to the default rendering tinme
schedul e of said at |east one 20follow ng frame grouping. 23. The device
according to any of the clainms 20 to 22, wherein said schedul e determ ner
arranged for determning said alternative rendering tine schedul e based on
said at |east one alternative tinestanp-and said default tinestanps
25assigned to said received nedia franes. 24. The device according to any
of the clainms 20 to 23, wherein said alternative tinmestanps are tine
offsets and at |east a portion of said nultiple frames of said frane
groupi ng has a respective assigned tine offset, said device further 30
conprises an offset identifier for identifying a smallest tinme offset anong
said received nedia franes, wherein said schedul e determ ner is arranged
for determining said alternative rendering tine schedul e based on said
smal l est tine offset. WO 2009/15452932PCT/ SE2008/ 051364



