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includes the concepts of a Video Coding Layer (VCL) and a Network Abstraction
Layer (NAL). The VCL contains the signal processing functionality of the codec--
mechanisms such as transform, quantization, motion-compensated prediction, and
loop filters. A coded picture consists of one or more slices. The NAL encapsulates
each slice generated by the VCL into one or more NAL units. A NAL unit is
comprised of a NAL unit header and a NAL unit payload. The NAL unit header
contains, among other, the NAL unit type indicating whether the NAL unit contains a
coded slice, a coded slice data partition, a sequence or picture parameter set, and so
on. A NAL unit stream is simply a concatenation of a number of NAL units. An
encoded bitstream according to H.264/AVC or its extensions, e.g. SVC, is either a
NAL unit stream, or a byte stream by prefixing a start code to each NAL unit in a
NAL unit stream.
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(i.e. the frame rate), the spatial resolution, or the

quality of the video content represented by the | ower

| ayer or part thereof. In the SVC extension of AVC

the VCL and NAL concepts were inherited. [00051
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AVC. An MVC encoder takes input video sequences

(called different views) of the sane scene captured
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decoding orders of a NAL units conveyed in an RTP stream.
[0008] In the SVC RTP payload format draft, Internet-Draft in draft-wenger-avt-rtp-
svc-03 (available from http://www.tools.ietf.org/html/draft-wenger-avt-rtp-svc-03), a
new NAL unit type, referred to as a payload content scalability information (PACSI)
NAL unit, is specified. The PACSI NAL unit, if present, is the first NAL umit in an
aggregation packet, and it is not present in other types of packets. The PACSINAL
unit indicates scalability characteristics that are common for all of the remaining NAL
units in the payload, thus making it easier for a media aware network element
(MANE) to decide whether to forward/process/discard the aggregation packet.
Senders may create PACSI NAL units. Receivers may ignore PACSI NAL units or
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format according to a file format container or in the format of an RTP stream. In any
of the two cases, easy access of all the information that is helpful to decide which
NAL units to be processed by the media player is desirable.

[0011] The SVC file format draft standard, referred to as MPEG document N8663,
supports aggregation of multiple NAL units into one aggregator NAL unit. This is
expected to be supported in the future MVC file format as well. Aggregator NAL

units can both aggregate by inclusion NAL units within them (within the size
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[0013] Additionally, it is noted that redundant pictures provide a mechanism for a
system to recover from transmission errors when corresponding primary coded
pictures are damaged. The transmission of redundant pictures is unnecessary,

however, if the redundant pictures themselves cannot be correctly decoded, the

corresponding primary coded pictures are correctly decodable, or the decoding of
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encapsulators in DVB-H system, or set-top boxes that forward broadcast
transmissions locally to home wireless network, for examples) is to control the bitrate
of the forwarded stream according to prevailing downlink network conditions. It is
desirable to control the forwarded data rate without extensive processing of the
incoming data, i.e. by simply dropping packets or easily identified parts of packets.
[0015] When using the non-interleaved and interleaved packetization modes of
H.264/AVC and SVC RTP payload formats, some of the common characteristics of

the NAL units contained in the packet can only be identified when each contained
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transport packets or file format aggregation NAL units based on which a network
middlebox or a media player can decide which coded data units to be transmitted
and/or processed. United States Patent Application No. 11/622,430, filed January 11,
2007 and incorporated herein by references, discloses an indirect aggregator NAL unit
for the SVC file format and the RTP payload format to indicate the scalability
characteristics of certain NAL units following the indirect aggregator NAL unit.
However, characteristics beyond scalability information for SVC were not considered,

including whether the coded data units contained in the transport packet are (1) parts
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[0020] Various embodiments provide a method, computer program product and
apparatus for processing a packetized bitstream representative of a video sequence. A
plurality of data units are read from a first packet, wherein a first data unit of the
plurality of data units comprises at least a portion of the encoded bitstream and a
second data unit of the plurality of data units comprises information summarizing the

contents of the portion of the encoded video. The second data unit is located before

any of the other data units of the plurality of data units in the first packet. The



plurality of data units conprises at |east a portion
of the encoded bitstream and a second data unit of

wo b@spbaiexnl ity of data units conprises i nfor naPCDIB2008/050642
summari zing the contents ofgsthe portion of the encoded
vi deo. The second data unit is placed before any of
the other data units of the plurality of data units in
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use with the present invention; [0023] Figure 2 is a
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[ 0025] Var ipEsaRHIOOESERIPSION GHEARIESS BMBOVBENTH
provi de a system and nethod for conveying information

A Y

Pr 0gBs&®n Wity infoanatidhith4d &yHepad f@ra etwa@k middlebox or a media player
to decide which coded data units to forward or process within an RTP payload or in a
file format data unit in an easy-to-access manner. In various embodiments of the
present invention, this mechanism can be used to provide indications of at least the
following items:

[0026] Indication of redundant coded pictures. This indication can be accompanied

with a list of reference pictures required for decoding of the aggregated redundant
coded slices and indication of the spatial coverage of the aggregated redundant coded
slices. There are times where slices of only one redundant coded picture would be
aggregated and characterized.

[0027] Indication of temporal level switching points. Starting from a temporal level

switching point, the decoder can correctly decode all of the following coded pictures

with the same temporal level, if before the temporal level switching point only



file format data unit in an easy-to-access manner. In

vari ous enbodi nents of the present invention, this
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aggregation mechanism can also be used for other indications as well. For example,

this mechanism may also be used for random access point indications (open and
closed groups of pictures (GOP)) for non-layered single-view bitstreams and picture
type indications (e.g. intra picture, non-reference picture).

[0032] The following is one implementation of various embodiments of the present
invention, specifically with regard to the RTP payload format of SVC and MVC. In
this implementation, the payload content scalability information (PACSI) NAL unit
discussed in United States Patent Application No. 11/622,430 is extended to contain
additional types of information. The header of the PACSI NAL unit is kept
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among all of the remaining NAL units in the payload. The Type field is set to 30.
[0036] The CI header contains flags to indicate the presence of different types of

content information as follows:

S|M|R|A|T| Res |

0
R R o Bk e s +-+
ek ek el e el e



Il O payload [0035] The values of the fields in PACSI
NAL unit are set as follows. The F bit is set to 1 if
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payload is equal to 1. Ohatwise, the F bit is set to
0. The NRI field is set to the highest value of NRI
field anong all of the remaining NAL units in the
payl oad. The Type field is set to 30. [0036] The C
header contains flags to indicate the presence of
different types of content information as follows: 0 1
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[0039] The R bit is reserved. TL (temporal level) is set to the lowest value of the
TL field among the remaining NAL units in the RTP payload. VL (view level) is set
to the lowest value of the VL field among the remaining NAL units in the RTP
payload.

[0040] A (anchor pic_flag) is set to the highest value of the A field among the
remaining NAL units in the RTP payload. Consequently, an A bit value equal to 1
indicates that the RTP payload contains at least one NAL unit associated to an anchor
picture. An A bit value equal to 0 indicates that the RTP payload contains no NAL
unit associated to an anchor picture.

[0041] num_views indicates the number of the following view_id syntax elements.
num_views is set to the value that indicates the number of different values of the
view_id among the remaining NAL units in the RTP payload.

[0042] Each value of view_id indicates a view_id present among the remaining

NAL units in the RTP payload. Values of view_id must not be duplicated in the CI
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switching point. When the T bit is equal to 1, either the S bit or the M bit must also
be equal to 1. When the T bit is equal to 1, the following temporal level information

is present in the CI payload:

lof1fz]3|4(5]6]7]
Rt R S SRR
| TLT | Reserved|

[0047] The TLT syntax element indicates the temporal level that can be switched to
if all packets containing temporal levels equal to or lower than TLT are decoded from
this point on, when the temporal level (TLT-1) was previously decoded at least since

the previous temporal level switch point for temporal level (TLT-1) in transmission
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[R|T|D|I| RES |

[0050] TheR field is set to 1 if all the coded pictures containing the target NAL
units are anchor pictures. Otherwise, the bit R is be set to 0. The target NAL units are
such NAL units contained in the aggregation packet, but not included in the PACSI
NAL unit, that are within the access unit to which the first NAL unit following the
PACSI NAL unit in the aggregation packet belongs. An anchor picture is such a
picture that, if decoding of the layer starts from the picture, all the following pictures
of the layer, in output order, can be correctly decoded. Note that anchor pictures are
random access points to the layers the anchor pictures belong to. However, some
pictures succeeding an anchor picture in decoding order but preceding the anchor
picture in output order may refer to carlier pictures hence may not be correctly
decoded, if random access is performed at the anchor picture.

[0051] The T ficld is set to 1 if all the coded pictures containing the target NAL
units (as defined above) are temporal scalable layer switching points. Otherwise, the
bit T is set to 0. For a temporal scalable layer switching point, all of the coded

pictures with the same value of temporal level at and after the switching point in
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dir dd th in_the h
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di f SiEradp alé g&, %ﬂ{ngressga Slgftfﬂ ggﬁ rrgares %!a Erit or ah{r‘
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AL b seeve T rratahtd BRoBEREHT & meeifd Bk Mg media

type, such as audio and video, or more than one encoder 110 may be required to code
different media types of the source signal. The encoder 110 may also get
synthetically produced input, such as graphics and text, or it may be capable of
producing coded bit streams of synthetic media. In the following, only processing of
one coded media bit stream of one media type is considered to simplify the
description. It should be noted, however, that typically real-time broadcast services
comprise several streams (typically at least onc audio, video and text sub-titling
stream). It should also be noted that the system may include many encoders, but in

the following only one encoder 110 is considered to simplify the description without a

lack of generality.



[0055] Figure 1 shows a generic nmultimedi a
comruni cations systemfor use with the present

WO pwsnoizen. As shown in Figure 1, a data sour CRCT/OE2008/050642
provi des a source signal insan anal og, unconpressed
digital, or conpressed digital format, or any
conbi nation of these formats. An encoder 110 encodes
the source signal into a coded nedia bit stream The
encoder 110 may be capabl e of encodi ng nore than one
medi a type, such as audio and video, or nore than one
encoder 110 may be required to code different nedia |
t ypemsef It sousdbe wdersioga tiat, allivegie esoahdrexamigesptaiicd derein

get synthetically.produced in , ' d

D exErey et g et S e sp e, R s B E 3R o rétlfl
St r QadBestad thal Mehaint comrests and drinciplee also hprdyvortg caprgspending
processj ng of one coded nmedia bit stream of one nedi a

t ypAesoSing RFRSFRSPEY 8 npl i fy the description. It
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St 1 @@t ofithe &ABYINIdIAbE Gtrdden iRGHtbrhdrall2 0ty bs ys tlementay self-
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her ¢iansferepdesiyaediz lpit:atemgﬁ%@&@ﬁ Frredegr 183@%&%@‘1‘ bﬁ“S‘?:fe@g; The
?Re cé&idlnlle%gd Hif kel i@thin t%'s’feﬁe(l[ Ragd t%e){dé#rlg@,lra%b agrerrddnatas the

e sanme concepts and principles also apply to th
corsasgomd$m@d@@ﬁ%dﬂh@gﬂnﬁéﬁ%§ﬂﬂﬁd“WPE%$VbW§%PCTY%%WT“MY
The goded,:Med)i A R) LEATLAS! dARFE AR, 8Forder fosd @dad@Redia
120F&$ﬁ%9%$%ﬁggﬁg?§8§%%§§§%#%?ise anyatyp% og mass
e Mbitystréamsshaorte cnbepsdadéthtnedinais files {The graodarHd0£thy Hereee
of t coded nedj.g, bit ' ; &r # ¥
be éﬁﬁépgﬁgﬁ?gg§tﬂ???@@%@%ﬁﬁ%%ﬁg??Hg?%%gﬁﬁgofna ?ﬁgre,
one i@luded treseparete deviedi Bhetrntodst tldaamd thegsgndse 130 may operate with
encapsul ated into.a container fi : - tored
operyE -G 8‘“?‘3’1?’. BV ﬁic? sed eo?ogadesg%ggﬁée%@ge gggglébé%m sore
nedipamiintntB btaahérbafteich oremeid feiodd altirdé mglt ¢optenpengoder 110

sender 130. Th ded nedia bit .streamis. t 1
©r ariesarinde B0 na) Oenmgn Spprifisd Popistph JOR, taustydeay.
ser gl coenrdihadatktdasi s. The format used in the
transm ssi on may be tq¥%*self-contained Sﬂﬁmkm

be an el e
stré@ﬁﬁfth%F?d%qﬁgé%@§8§€g§§ﬁ? Bfp{Teary sty & comRIag
cod ?)%té%%@qkbiﬁhe SthEICARPinTRYe R i1t aptted stredl-Tintedlransport

container file. The encoder 110, the ﬁﬁgﬁggﬁmxounﬂ When

Protocol (RTP), User Datagram Protocol (UDP), and
the communication protocol stack is packet-oriented, the sender 130 encapsulates the
coded media bit stream into packets. For example, when RTP is used, the sender 130
encapsulates the coded media bit stream into RTP packets according to an RTP
payload format. Typically, each media type has a dedicated RTP payload format. It
should be again noted that a system may contain more than one sender 130, but for
the sake of simplicity, the following description only considers one sender 130.
[0059] The sender 130 may or may not be connected to a gateway 140 through a

communication network. The gateway 140 may perform different types of functions,



120, and the sender 130 may reside in the sane
physi cal device or they nmay be included in separate
walewsaes23 The encoder 110 and the sender 130 nBGT/IB2008/050642
operate with live real-tima6content, in which case the
coded nedia bit streamis typically not stored
permanently, but rather buffered for small periods of
time in the content encoder 110 and/or in the sender
130 to snooth out variations in processing del ay,
transfer delay, and coded nedia bitrate. [0058] The
sender 130 sends the coded nedia bit streamusing a
COMBmithias a’adenmop pH4 parbét sgtae kecofing te pactomraipidaiien pr@wcol stack

but nlte ms. an
( RTI% ano%ggcont%l%mca 81:i‘rﬁrlgr g?losct:a }(W?iéé?gﬁcpﬁ)dﬁm tfgfra&gs%a s, and
Pr Otmhﬁ%hlaﬁbrP()ﬁ daWB&aam heconlingo theamvinbnk prder ecseiverstapdklities,
is pa et ente e
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medi a bit stre | ackets according, to,an RTP
Dy FOMEeTS R UMy Saer T e feded G palke
dedisgatiRg vidtRppUbBadushas Ak over CeBdﬂﬁkL(h’dCbsEr\&gaIB’bnnqiseldtors
that a system ma n one sender

contaln no 30
but 1 SR Riog B aP e B e gD boKes tht

des g5 Rl 1REhdeRt HarkRSioHEHSaIBNE hGBOFREleskItwdr) FBflen HIEP is
sender 130 may

not be connected to a gate
140 upddy B @ﬁe‘ﬁa)ckﬂ?rfﬂ?ﬁ)ﬁé@\ﬁlﬂ BAP Aetshgpkactsmien §ag Pg %TP
Ligyum di fferent types of functions, such as
trans ati1on of a packet strean1accord|n9 to _one
comi@fePE alhosysismgndedss oat eekore ecaiiiee helh P FPRIE b

protacol, EU{@@B@&% ragle 06k QR KB G afmi (L s@gnﬁf 1&%3&%ded

and mani I on o ata stream according t
d O\Ameldmbltastrddrmr Tluﬁe@ém/re*idl%‘apﬁtﬂamll% Wé@allism‘é??sﬁfé further by a

contt g,'d'n'l%g $0Se hxt i8hf% Rind DELAPRLABHIRLIEAN Finally, a

preva twork conditions.
Exanmidersr tj7f0 rgat repraghee ]m:(hnpmprlﬁed medie stpraimg tVib@rpwispasker or a

contro y
ci 1 elperll oRREl ARRp AT Wt ARy P hAR ParedrsnTo mey
Pus lestde-iii ehie ksare/gitysicell devikasr thé&ohdy @end&d@ in l;d?arate dev1ces
enca sula vi.deo broad handh

( DV i}§£‘§%‘ig€ I&Prte%stgf{t tlfe(%t sgrg% ohs a{: d ¢ %b ARG om a

br 0@&%@ tevideantated SSihanarthaigahy ypt of towakwiAdditiessly, the bit
net works. When RTP is used, the g hemay 140 is called
an RIRhaRE recpiychfem logal %i’ﬁd“éﬁ’i%rosio Va5t an RTP

CONRERL| ogealz{bggﬁm terh¥® f B¥BicCd8chiial belBSlc:a1yEar@pidit Bize is a

ree %Ls\llri{)l?e piloggrty for Bclet(e:r%lgtleneofs%ng Elrgr p?(];ne environments. This property is
desirable in order to counter limitations such as constraints on bit rate, display
resolution, network throughput, and computational power in a receiving device.
[0063] Communication devices of the present invention may communicate using
various transmission technologies including, but not limited to, Code Division
Multiple Access (CDMA), Global System for Mobile Communications (GSM),
Universal Mobile Telecommunications System (UMTS), Time Division Multiple
Access (TDMA), Frequency Division Multiple Access (FDMA), Transmission

Control Protocol/Internet Protocol (TCP/IP), Short Messaging Service (SMS),



recei ving, de-nodul ati ng, and de-capsul ating the
transmtted signal into a coded nedia bit stream The
w@o@saoasesli a bit streamis typically processedP€TIIB20€8/050642
by a decoder 160, whose outiput is one or nore
unconpressed nedi a streans. Finally, a renderer 170
may reproduce the unconpressed nedia streans with a
| oudspeaker or a display, for exanple. The receiver
150, the decoder 160, and the renderer 170 may reside
in the sane physical device or they may be included in
separate devices. [0061] It should be noted that the
bi t MvalitiR&A Massbgngismxde AVIES), doreail, dustrny MesshgiogService (D,

devi ce Iocat i rtuall e n
adcpen 1y s ot Sepuiipiekice b By SRR fone
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terns of bitrate, decoding conplexity, and picture

si z&wd e ikgesirabl e property for heterogeneous and

err @iosf OPiguiRHY b ONEMML dhe rebidsentpiv@eicirynic SevilesSOvathirewhich
in order to counter limtations. such s constrSFnts
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HE @ {QBR onRONR fintéddedto RABAINU RordiettieBlar [yPO6BJevice. The
nicati on devices of the present invention
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Fr edUency” Di Vi si on tiple Access (F
Tr alsmlts)‘sﬁl) nod@onirawiry B, eicoutoiller i axdragnenmy 6§ c bidividual circuits

§Ié(£?l%f8 h;?rg tfﬂl g@ a? ﬁ;ﬁ)%jvglgkl%%nvlhﬁ?e ag'tsi\@)exeﬁﬁﬂlé 1n%9N6‘k1a range of

I ndtant Messagi ng
Serwkmee&kwﬁrmsBluetooth | EEE 802.1 1, etc. A

Con}@%ﬁ]ﬁ 2{[' o‘?aﬁlggsv Odﬁ%%lt Cdoe n(i ﬁ Els aHa E]cglbgda{n tﬂé'lgen dral

o, Infra
| as @bntex 3bEth6@ NBBGIr pRdessan d'hiChl elab bk anplﬁlﬁé)ﬁeﬁj in Iéng@m@ﬁlment

2 and 3 show one representat,ive el ectroni i

Wi t BY A CORPHEF Arpggam ngoggﬁt eniﬂ??\(}belqtlﬁl %ﬁonﬁ%ltergea%leﬂg eﬁfﬁmt, gléludmg
I't %&Qf;ﬁtﬁ é&@cdﬂﬂﬂ’@h&hﬁﬂ&ls hﬁh\m/;ﬁbgraﬁlhcaﬁe bh&utpd &g esriputers in
invention is not intended to imted to

par PPIRarked opYRPEmSRLS S\ FPRBUICTR aBIEéE‘T:dI“B]h Y iliig geraqyetjf and
Fig %ﬁ‘ Senfovahlel stdrakd Gévide sncid M Usiit R 13Riteddo dqucpt)aly/ Mé’md»rm
the formof a liquid crystal displa RY 3 .
i o BNOEn Aseess AlS LA Y coRp sy Dalb i) versitite dics
It Ef i Vgxe&?rdenél%ldlc%%g?ﬁﬁ fR30@eay RclBiBdolitifed) fodBmi, Bbjects,
e O r or a
components, data structures, etc. that perform particular tasks or implement particular
abstract data types. Computer-executable instructions, associated data structures, and
program modules represent examples of program code for executing steps of the
methods disclosed herein. The particular sequence of such executable instructions or
associated data structures represents examples of corresponding acts for implementing
the functions described in such steps or processes.
[0066] Embodiments of the present invention may be implemented in software,

hardware, application logic or a combination of software, hardware and application

logic. The software, application logic and/or hardware may reside, for example, on a



according to one enbodi nent of the invention, a card
reader 48, radio interface circuitry 52, codec

w@eoosndi3ey 54, a controller 56 and a nmenory 58PCT/IB2008/050642

Individual circuits and el asents are all of a type

wel | known in the art, for exanple in the Nokia range

of nobil e tel ephones. [0065] The various enbodi nents
descri bed herein are described in the general context

of method steps or processes, which may be inplenented

i n one enbodi ment by a conputer program product,

enbodi ed in a conputer-readabl e nedi um i ncl udi ng

C onphipsit -aanetiletdatite aidagtapue tapop oy 2 saredn. Seftyre grdaied

code, execut ed co ters in _networ [ S.

N conpirenEnanpre et g S DAEE B VB RERER,
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limted to, Read Chl¥ Menory é%%?@, Randanﬁ&gq%s <on steps
Me IO R NINGSHRBS 0% Prof CEES PEPRY N Py P AP ST s At Fie P
di S8 plobAEYs,and tikuisiSAashk 3t prijcesitls OYarisus emudiesntyeay also be fully
i ncl ude routines, pro%rans, obj ect s, cqﬂyoninés gata}dthat
st r gepHHEY, imgtementef ythigdieptarkFIsRFAT RUPAIFadiogo] be note

| MPlyg®ts RBMpbedal Bnd @RS liac bs €hed Bertiy RESin the following claims, is
Comput er - execut abl e i nstructi ons, associ at ed

dat a
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pr O%fl@&] ﬁg‘ré AP EXE AL I BERRSipAentl e fBRi AORSNual inputs.

di scl ose ein. The particul ar sequence of such
exed63bl &h feseepiredpwngtiorofsgbedimstie e aPstaifd fefrRygroses
repr.g ﬁﬁlgt%ﬁioﬁ %Sﬁlﬂ@ s&Shtlh. ¢RL fof36Rl dideep@stis ndtMitended to be

i mpl'enenti ng the nctions described in such steps_or
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mod@rasgcts.| t shoul d be noted that the words "conponent”
and "nodule,” as used herein and in the follow ng

clainms, is intended to enconpass inplenentations using
one or nore |lines of software code,



and/ or hardware inplementations, and/or equi pment for
recei ving manual inputs. [0067] The foregoing
wale®snises on of enbodi ments has been present edP€DIB2008/050642
pur poses of illustration ang description. The
foregoing description is not intended to be exhaustive
or tolimt enbodinents of the present invention to
the precise formdisclosed, and nodifications and
variations are possible in light of the above
teachi ngs or may be acquired from practice of various
enbodi nents. The enbodi nents di scussed herein were
chosen and described in order to explain the
pri rWHATEE @hAIME®D ISat ure of various enbodi ments and
its practical application to enable one skilled in the
rt tougiliz
dbodi mott s and o Fan o Wl Rl st RkL T yideo
sui tseghehay, tdmeprpaiet i cul ar use contenpl ated. The
features of t [ y be
conbi ned in %%ke‘?%g% r@%tgn‘gﬁ‘gﬁlgﬁgo g? ;s?rg&ﬁgigs
appar at us, m)wlhdres a fisyr dte msif o&hdpbm&mnfeiatapm@sgmnnses at least
Rr oducts WHAT |
an EmoeskBSt IS ePCeos(,i g(%@t e ‘é?erelm e%(l@aga %gtn&%éﬁﬁfaﬂy%gdata
GO0 nmmitswmgms@saﬁibehatmrsgmmamlmg thb bd)ryernﬁ Ofdhﬁ portion dfghd enteled

gl LI : Pt{;ﬁé@eﬁéﬂ %S‘B‘gdagao r Stlgge% %fo'lfleg %ntglto?ihe ol"thetr data units of
of tiheplentededatbutistin eaMstwhakeei n a second data unlt
of the plurali ty of data units conprises information

summari z hn gt %ﬂ?cﬁ g'tcf‘agg | h‘?ﬂﬁleé et AN aajet éqbrﬁm%%caqge%g Time

Vi deo, a unt t
bef QTrﬁlsﬁd}yP@focblhﬁcm‘her data units of the pI urality of
data units in the first packet. 2. The nethod of claim

1, V\,here'n t fir ket r :

Trans port” Pro oco?tﬁopdadg%efm 13189[% Cbﬁgﬁ%‘%&?@hmg lﬁﬁqels ,e cond

faur tdagrunt,cimpidicitiog indicatvedif agharanierishie theeis onmdateal Lifithe,

anni?ﬂ’?ﬁllcaté n i ntdl cative of a characteristic that is
AHOLIA Bt he plurality of data units . 4. The

met hod of claim3, wherein the indication conprises an
itndi cat i én ofT}reenhjhtdimftclairmdexdhqminth@rigﬁcatwbu bymprishgan indication

'%' u ro? dIIIYd coge& plctures w1th1n the plurality of data units.

1 5. The method of claim 3, wherein the indication comprises an indication

2 of temporal level switching points within the plurality of data units.

1 6. The method of claim 3, wherein the indication comprises an indication

2 of gradual decoding access points within the plurality of data units.

1 7. The method of claim 3, wherein the indication comprises an indication

2 of views to which the plurality of data units belong.

1 8. The method of claim 3, wherein the indication comprises an indication

2 of view random access pictures within the plurality of data units.

1 9. A computer program product, embodied in a computer-readable

2 medium, comprising computer code for performing the processes of claim 1.



5. The method of claim3, wherein the indication

conprises an indication of tenporal |evel swtching
w@oioate23as t hin the plurality of data units. 6.PdNEB2008/050642

met hod of claim 3, wherein20he indication conprises an

i ndi cation of gradual decodi ng access points within

the plurality of data units. 7. The nethod of claim3,

wherein the indication conprises an indication of

views to which the plurality of data units bel ong. 8.

The nmethod of claim3, wherein the indication

conprises an indication of view random access pictures

within the plurality of data units. 9 . A conputer

progr am p@.odust aprerusdéomprisinga conput er - r eadabl e

medi um conprjsin “ﬁo uter code for performng the

ﬁrocesses of aim71.10. An apparatus, conprising: a

processor; andmemorympit gommibicgorinenimsateil yethy prseie@néd

to th rocessor and including conputer code for

fack¥tiZ¥ng a plurality of data units into a first

packet, wherein a cbinpster @bt forpadketinhg 4 plerabtyofakiatupitpinto a

datg units conprises at |east a portion of the encoded

5i t ¥HBAK T wherein a second data unit of the plurality

of data unit SyE@R&ifise dath DAi06 RS ploralisurfianiupitnegpnipmiges at least

contents of the portion of the encod vi deq,., and ..
G aPT D6 e SEEHE HECR T ELS RLAr b Gt ane gy of cae
tSE e u?ftb&fmﬁ@&sﬁ]nféﬂhzﬁt?n@ﬁrrﬁﬁlﬁﬁziﬁlé fhe ai)ﬂt&ry? &f t?ﬁ@ir%nﬂﬂtlheszniwﬂed
the first packet. . e appar at claiml .
Whervden, anH avherepsipe prsebtatc i e bfoe o S et date s of
o awﬁltalit@ro@hﬁg Qilitsﬂﬁﬂ'}éfﬁrst pa&et. The appar at us of claim

10, wherein the nmenory unit further conprises conputer

code for providing, in the second data.unit, an .

i'ndi cat i éﬁ i nHiecaRpargtys Béclamclﬁawgg?lg%eﬁrftd)af%eéfor?%nses a Real-
CONMTBAe reindddrt Bbtotd1Paddetir al ity of data units. 13. The
apparatus of claim 12, wherein the indication

conprises_an jndicatjion.of redupdant, coded pictu .
Vithin the pl El’lleaqppzllrgtuapf cgzﬁpal%uwFTrgmtthﬁfne%é Bglg%ué'{hgftscuoglpnses
of GhabMeddde WRIQERiding ftethi Rdbtdat0milc anaticses iadicative of a

3 characteristic that is common to all of the plurality of data units.

1 13.  The apparatus of claim 12, wherein the indication comprises an

> indication of redundant coded pictures within the plurality of data units.

1 14.  The apparatus of claim 12, wherein the indication comprises an

2 indication of temporal level switching points within the plurality of data units.

1 15.  The apparatus of claim 12, wherein the indication comprises an

2 indication of gradual decoding access points within the plurality of data units.

1 16.  The apparatus of claim 12, wherein the indication comprises an

2 indication of views to which the plurality of data units belong.

1 17.  The apparatus of claim 12, wherein the indication comprises an

2 indication of view random access pictures within the plurality of data units.



i ndi cation of tenporal |evel switching points within

the plurality of data units. 15. The apparatus of
w@b@sm2B23 wherein the indication conprises anPCT/IB2008/050642

i ndi cati on of gradual decoding access points within

the plurality of data units. 16. The apparatus of

claim 12, wherein the indication conprises an

i ndication of views to which the plurality of data

units belong. 17. The apparatus of claim 12, wherein

the indication conprises an indication of view random

access pictures within the plurality of data units. 18.

A net hod of processing a packetized bitstream .

nepr esent &t i vA nethad of pdecssme g paskeidzed bostpringtprgpentative of a

r eadi a IuraIiE%.of data units froma first packet,

\K‘/hervé‘{éﬁ S%\qu%“res‘iomd’at 25unit of the plurality of data

uni ts conpri sesdiag a plaadity & dernnitofiorof: fird @adkaic piierdin a first data

bitstre rei second data,unit of t '

df d]gttg?gl]ﬁ Iprl\geﬁlé%ﬂgq,al?%lg%ts F?{F%r}sﬁ%%il%ars}t a ﬁ%rqq%eﬁeé&{cﬁg Ib&éfream,

\C:ﬁntv@ﬁfeﬁl ﬁﬁeobﬁtﬁdaﬁ)frﬁﬂ @heafiurhlitg of@toated comphéses indorchation
erein the second da uni.t i s, |ocated. before,an f

e B a7 BB cOMIS o re pation Ghe R SidRG R SRR} gocond

the dhiahslt iPBEHEREBefRE thyITACRSIdr Qta uhies qithy flirality obfatdlaia in

units based upon information contained within the

secdbroitgagketiind, 19, The method of claim 18, wherein

the first pacﬂﬁ%&esﬁﬁ’@ﬁl@ Eﬁl@ﬁit@ot%ﬁﬂ unitd bA¥ed Upcans@afidtion contained
Prot ocol packet. 20. The nmethod of claim 18, wherein

tohe vathirothd setardidaiminit. i ncl udes an indication indicative
of a characteristic that is common to all of the

pl uralitygof ¢ad etHdt fS1aidls, Wikteiie o8 padkeCdoRipibdQ, Real-
wherein the indication conprises an indication of
redUieaAtansroddtiotlgrdlPaskés within the plurality of data
units. 22. The method of claim20, wherein the

i,ndi cati on compyh&RSI @ldindECaidran thefsedogdpan ahit iIneléds an

switching points within the plurality of nits.

23. Imhetigeindisati oy ol @ cArATIZEIC [T SPRTPRL ‘flﬁ‘g*ft@eaﬁqlﬂé‘f\ty of data
COMpLitses an indication of gradual decoding access
points within the plurality of data units. 24. The

gﬁt hod 0f21.C| a’ll“}EQ r%gthod\l\gqf%ia?rlngo,t \Dl?ereirq t Iecu?tficlaggn cc::(?m r{sle:ssz%s

2 indication of redundant coded pictures within the plurality of data units.

1 22. The method of claim 20, wherein the indication comprises an

> indication of temporal level switching points within the plurality of data units.

1 23.  The method of claim 20, wherein the indication comprises an

2 indication of gradual decoding access points within the plurality of data units.

1 24.  The method of claim 20, wherein the indication comprises an

2 indication of views to which the plurality of data units belong.

1 25. The method of claim 20, wherein the indication comprises an

2 indication of view random access pictures within the plurality of data units.



i ndication of views to which the plurality of data
units belong. 25. The nethod of claim 20, wherein the
WO p@Baex3edn conprises an indication of view randDmB2008/050642
access pictures within thez2plurality of data units. 26.
A conputer program product, enbodied in a
conput er -readabl e nedi um conpri si ng conputer code for
perform ng the processes of claim18. 27. An
apparatus, conprising: a processor; and a nmenory unit
comuni catively connected to a processor and
i ncl udi ng: conputer code for reading a plurality of
data units froma first packet, wherein a first data
unit of Rhe pAupabuteyprofram araductnemisodiedripp cepputertreadablst

a portion of the enc [ s [ D

ot D cBpplviEe SRLT Fodt bR MU L ReforBEANY

i nformation summari zing the contents of the portion of
tthe encodéd vAdeppardwfdcowhseign t he second data unit is

| ocat ed befor f tihe other data units of the

ﬁ urality of % g%ﬂ%i?g’in the first packet; and

conmput er codea fiemoprwgessimgicethielysoonegiedity a plocessargnd

uni t.s Q9sed upon information contained within the
decdPd"U%a unit. 28. The apparatus of claim 27,

wherein the first qoapket catlefipresles agpliRelaly of Fitargnits from a first

T t Prot ket... 29. Th at :
N N R

indigeaton@f tHerdidiad bivereah, wheedims abrt dasd urst dftttatplirslity of data
common to all of the plurality of data its, 30.., The
Gopatis teBres iy Suiharars 6 e P LB pon ot BRoded
GONMRAded Efndavhetditdihe adcbRNd2f uri€ie Wwastad beforedey ofthebthierakuta units of
within the plurality of data units. 31. The apparatus

oF  dheplpmably of dpfa paitsin the lr?;tlﬁ’a?]i‘?ht*‘?%n conpri ses an

j,ndi cation of temmonlict &6 Iforgwice@mgnge ROialiySf btk Bhies based
the plurality of data units. 32. The apparatus of

¢l aivppdforprbenetontained Withi thatccoi EEHMY ses an

i ndi cation of gradual decodi ng access points within

t,he pluragityTRfapfah@s bndidis. 273Wherdin ehafrpafacitcd Sordfrises a Real-

claim?29, wherein the indication conprises an
2 Time Transport Protocol packet.

e

1 209. The apparatus of claim 27, wherein the second data unit includes an
2 indjcation indicative of a characteristic that is common to all of the plurality of data

3 units.

1 30. The apparatus of claim 29, wherein the indication comprises an

> indication of redundant coded pictures within the plurality of data units.

1 31.  The apparatus of claim 29, wherein the indication comprises an

2 indication of temporal level switching points within the plurality of data units.

1 32. The apparatus of claim 29, wherein the indication comprises an

2 indication of gradual decoding access points within the plurality of data units.

1 33. The apparatus of claim 29, wherein the indication compriscs an

2 indication of views to which the plurality of data units belong.



i ndication of views to which the plurality of data
units bel ong. 34. The apparatus of claim 29, wherein

W b@sitm3exat i on conprises an indication of vieRCT/EBRAEN50642
access pictures within the2plurality of data units.
35. An apparatus, conprising: neans for packetizing a
plurality of data units into a first packet, wherein a
first data unit of the plurality of data units
conprises at |least a portion of the encoded bitstream
wherein a second data unit of the plurality of data
units conprises information summari zi ng the contents

of the portion of the encoded video, and wherein . the
second dat.a uRictapparays elc@dmPef wheseig e indic3tion compses an
dat %nctil&ltiélzop\t'e\ll BB UE L ﬂi&’tut%g witBthandbdaftyl o dhtB @nits. 1 St
packet. > AR appar at us,” conpri sing:” neans for
reading a plurality of data units froma first packet,
wher ei n 35f i r 40 apPAFARUSUPMPI6MEt he plurality of data

ynits conprises atyl.gagt ,akPitd ANuQfityldt@a@AFRA8E a first
bitstream wherein a second data unit "of the plurality

of gatket,units conprises information sunmarizing the

contents of the p k ﬁf urfi uMli§8P dat@ Dffits comprises
wherei n the secongx%fae?lgaunslI ?Jﬂgs oggflgd tl)glf org_anyS of ¥ _
tshe aotehen poaioa ofithe escodéd bitstrequh, wrharain 3 segpndotetaaunifisif the plyyality
the fi.rst .packet.: a - ' RE vortion of th

i aredpe yrBRet e R AR ARE RTIAR, drtf porion ofhe
GoNnteatdded vidkd, Ahdwhéreinsixcsoomhddiataamis i filaced before any of the other data

8  units of the plurality of data units in the first packet.

1 36.  An apparatus, comprising:

2 means for reading a plurality of data units from a first packet,
3 wherein a first data unit of the plurality of data units comprises at least a portion of

4 the encoded bitstream, wherein a second data unit of the plurality of data units

5  comprises information summarizing the contents of the portion of the encoded video,
6 and wherein the second data unit is located before any of the other data units of the

7 plurality of data units in the first packet; and

8 means for processing the plurality of data units based upon

9 information contained within the second data unit.



