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[0004] Multimedia processing systems, such as video encoders, may encode
multimedia data using encoding methods based on international standards such as
Moving Picture Experts Group (MPEG)-1, -2 and -4 standards, the International
Telecommunication Union (ITU)-T H.263 standard, and the ITU-T H.264 standard and
its counterpart, ISO/IEC MPEG-4, Part 10, i.c., Advanced Video Coding (AVC), each
of which is fully incorporated herein by reference for all purposes. Such encoding
methods generally are directed to compressing the multimedia data for transmission
and/or storage. Compression can be broadly thought of as the process of removing

redundancy from the multimedia data.

[0005] A video signal may be described in terms of a sequence of pictures, which
include frames (an entire picture), or fields (e.g., an interlaced video stream comprises
fields of alternating odd or even lines of a picture). As used herein, the term “frame”

refers to a picture, a frame or a field. Video encoding methods compress video signals
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balances encoding size with distortion, or perceived distortion, to the content of the

frame resulting from an encoding.

[0008] Inter-coding enables more compression efficiency than intra-coding.
However, inter-coding can create problems when reference data (e.g., reference frames
or reference fields) are lost due to channel errors, and the like. In addition to loss of
reference data due to errors, reference data may also be unavailable due to initial
acquisition or reacquisition of the video signal at an inter-coded frame. In these cases,
decoding of inter-coded data may not be possible or may result in undesired errors and

error propagation. These scenarios can result in a loss of synchronization of the video
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provided.

[0012] Another aspect includes a computer program product including a computer
readable medium having instructions for causing a computer to generate a channel
switch frame (CSF) from one or more network abstraction layer (NAL) units to enable

random access points in a coded bitstream.

[0013] A still further aspect includes a device comprising a processor operative to
decode one or more of back-to-back frames, cach with the same frame ID number, with
a first frame of the back-to-back frames being a random access point (RAP) frame and

the second frame being a non-RAP frame.

[0014] Additional aspects will become more readily apparent from the detailed
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[0022] FIG. 7 illustrates an exemplary channel switch frame (CSF).

[0023] FIG. 8 illustrates an exemplary 3-NAL CSF.

[0024] FIG. 9 illustrates a channel switch frame generator.

[0025] FIG. 10 illustrates a process for decoding a bitstream with CSFs.
[0026] FIG. 11 illustrates a sync header generator generating a sync header.

[0027] FIG. 12A illustrates an additional fields generator of the sync header

generator.

[0028] FIG. 12B illustrates an adaptation type generator of the sync header

generator.
[0029] FIG. 13A illustrates a common media header assembler.
[0030] FIG. 13B illustrates a media-specific header assembler.

[0031] FIG. 14 illustrates a video sync layer directory assembler.
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DETAILED DESCRIPTION

Abbreviations

[0037] The following abbreviations apply to the description provided below:

FLO: Forward Link Only

IDR: Instantaneous Decoding Refresh

IEC: International Electrotechnical Commission
IETF: Internet Engineering Task Force

ISO: International Organization for Standardization
ITU: International Telecommunication Union
ITU-T: ITU Telecommunication Standardization Sector
NAL: Network Abstraction Layer

RBSP: Raw Byte Sequence Payload

TIA: Telecommunications Industry Association
TM3: Terrestrial Mobile Multimedia Multicast
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[0041] Video signals may be characterized in terms of a series of pictures, frames,

and/or fields, any of which may further include one or more slices. As used herein, the
term “frame” is a broad term that may encompass one or more of frames, fields, pictures

and/or slices.

[0042] Configurations include systems and methods that facilitate channel switching
in a multimedia transmission system. Multimedia data may include one or more of

motion video, audio, still images, text or any other suitable type of audio-visual data.

[0043] FIG. 1 illustrates a block diagram of an exemplary multimedia
communications system 100 according to certain configurations. The system 100
includes an encoder device 110 in communication with a decoder device 150 via a
network 140. In one example, the encoder device 110 receives a multimedia signal from

an external source 102 and encodes that signal for transmission on the network 140.

[0044] In this example, the encoder device 110 comprises a processor 112 coupled
to a memory 114 and a transceiver 116. The processor 112 encodes data from the

multimedia data source and provides it to the transceiver 116 for communication over
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an intra-coding encoder element 120, a reference data generator element 122 and a
transmitter element 124. The inter-coding encoder element 118 encodes inter-coded
portions of video that are predicted temporally (e.g., using motion compensated
prediction) in reference to other portions of video data located in other temporal frames.
The intra-coding encoder element 120 encodes intra-coded portions of video that can be
decoded independently without reference to other temporally located video data. In
some configurations, the intra-coding encoder element 120 may use spatial prediction to
take advantage of redundancy in the other video data located in the same temporal

frame.
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belonging to the virtual channel. Other forms of identifying a virtual channel are known

in the art such as frequency division, time division, code spreading, etc.

[0049] FIG. 2B illustrates a block diagram of an exemplary decoder device 150 that
may be used by system 100 of FIG. 1 according to certain configurations. In this
configuration, the decoder 150 comprises a receiver element 158, a selective decoder
clement 160, a reference data determiner clement 162, and one or more reference data
availability detectors such as a channel switch detector element 164 and an error

detector element 166.

[0050] The receiver 158 receives encoded video data (e.g., data encoded by the
encoder device 110 of FIGS. 1 and 2A). The receiver 158 may receive the encoded data
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[0052] The reference data determiner 162, in one aspect, identifies received
reference data that indicates where the intra-coded and inter-coded video data in the
received encoded video data are located. For example, the reference data may include
identifiers of subblocks and/or macroblocks that are used by the selective decoder 160
to locate a position within a frame. The reference data may also include a frame
sequence number used to locate a frame within a video frame sequence. Using this
received reference data enables a decoder to determine if the reference data upon which

inter-coded data depends is available.
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software, firmware, middleware, microcode or any combination thereof.

Video

[0056] Certain configurations described herein can be implemented using
MediaFLO™ video coding for delivering realtime video services in TM3 systems using
the FLO Air Interface Specification, “Forward Link Only (FLO) Air Interface
Specification for Terrestrial Mobile Multimedia Multicast”, published as Technical
Standard TIA-1099, which is fully incorporated herein by reference for all purposes.

Certain configurations define the bitstream syntax and semantics, and decoding
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[0061] Certain configurations described herein include: a description of the scope,
normative references, definitions of terms, abbreviations and the organization of the

disclosure; and a description of the bitstream syntax, semantics and decoding processes.

Low Complexity Bitstream Format and Decoding for Multimedia Broadcast

[0062] The description provided herein, among other things, describes an exemplary
bitstream format and the decoding process which provides a low complexity extension
for multimedia broadcast. Bitstream conforming to the low complexity extension

described by this specification conforms to profiles in A.2 of the H.264/AVC standard
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units, or more, NAL,; ... NALx denoted by reference numerals 702 and 704. X may be

2 or more. Nonetheless, the CSF 700 may have only one NAL unit.

[0065] FIG. 8 illustrates an exemplary 3-NAL CSF 800. In this example, the CSF
800 is comprised of 3 NAL units 802, 804 and 806. If 3 NAL units are used, in certain
situations, which if present, can be in the bitstream in the following order: a sequence
parameter set (SPS) 812, a picture parameter set (PPS) 814, and an instantancous

decoding refresh (IDR) 816. The IDR NAL unit may be a low-quality NAL IDR unit.

[0066] This CSF arrangement is shown in Table 1. Table 1 identifies which NAL
unit types are being used for the CSF 800. In the exemplary configuration, the NAL
unit types include Type numbers 7, 8 and 5. Nonetheless, in other circumstances, the

IDR NAL type 5 may be replaced with an I-frame (coded slice) NAL type 1. RBSP
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[0069] FIG. 9 illustrates a channel switch frame (CSF) generator 900. The CSF
generator 900 includes a SPS generator 902, a PPS generator 904, a IDR generator 906
and an I-frame generator 908. The following requirements differ from the H.264/AVC
standard. The SPS generator 902 allows the resultant sequence parameter set (SPS)
NAL of a CSF 800 to have a pic_order cnt type equal to 0. Additionally, the SPS
generator 902 allows the resultant sequence parameter set (SPS) NAL of a CSF 800 to

have a gaps_in_frm _num value allowed flag equal to O.

[0070] The PPS generator generates a resultant PPS NAL unit. The I-frame

generator 908 generates an I-frame NAL unit. The IDR generator 906 generates a



syntax structure. The colum nal _unit_type represents
the NAL unit type nunber used herein for the CSF. The
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exanpl e, the nunbers 2, 3 and 4 represent the data

partitions A, B and C. The nuptpber 1 also represents

the coded slice NAL unit 1. The nunber O is
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of . NAL unit RBS
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[0073] FIG. 10 illustrates a process 1000 for decoding a bitstream with CSFs. The
decoding process 1000 used for the I-slices as specified in clause 8 of the H.264/AVC

standard can be used to decode the channel switch frame (CSF) if an IDR NAL unit is
substituted with an I-slice NAL unit (coded slice of NAL type 1), as generated by the 1-
frame generator 908. The pictures in the requested channel with output order (display)
before the channel switch frame (CSF) can be dropped. There is no change to the
decoding of future pictures (in the sense of output order). The future pictures following

the CSF can not use any pictures with output order before the CSF as reference frames.

[0074] In various configurations below, flowchart blocks are performed in the
depicted order or these blocks or portions thereof may be performed

contemporaneously, in parallel, or in a different order.

[0075] Thus, the decoding process 1000 begins with block 1002 where a bitstream
with pictures are decoded. Block 1002 is followed by block 1004 where a

determination is made whether a CSF is detected. If the determination is “NQO,” then the
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pictures are decoded. Biock 1002°is foll owed by bl ock
1gesrinmeeréica (MEBY e fori delivéryrofirenltimel scrwive ishshowa iITSKGi 4
detected. If the determnation is "NO " then the WO
A®O8] 06 FiG4 3PUTAIIBR0 01 /cRB8AFIAT relationship between sync layer messages

and real-time media stream output to/by a device 304 in a FLO network 302. An
exemplary FLO network 302 can support continuous realtime delivery of streaming
content to a device 304. Each stream can be delivered as a separate flow, and related
flows can be identified as belonging to a common service, or set of services, through the
use of system information. The network 302 additionally can provide data allowing the
devices to synchronize the real time media streams with each other and with the
presentation timing requirements of the content. The layer for combining media streams

and synchronization data is known as the sync layer 406.

[0079] The device 304 required to access a realtime service uses the system

information to locate the service. After processing the metadata related to the service,
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{0982k y ndor aypgrindnedia[tPRpohothly didvd,ctbe 304lis goddcr leglert 404 in the

A&were 362 | lesalshllopqecs n?crta}llda% tout%gssyrtlcb Faygly 2(%3 Which the sync layer 406 in
the device 304 may use to assist in acquiring and recovering the sequence of media

frames to be delivered to the media codec layer 404 in the device 304.

[0083] The sync layer 406 is responsible for adapting the media frames as required
according to media type, and for providing media synchronization and presentation
timing. The sync layer 406 transports a sequence of sync layer packets. A sync layer
packet conveys either a media frame or an adaptation frame, as described below. A sync
layer packet conveying a media frame is formed by adding a sync header (SH) to the
media frame. The sync header (SH) consists of a media type, a common media header,

and a media specific header, as described in further detail below.

[0084] Additionally, the sync layer 406 may convey certain metadata specific to
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S S LT SR Ao e S b,
ﬁbﬁ?&ﬁlt@ eadRkia( Sithed S64 B0, and 580 of variable length. Precedlng each media
frame 564, 570 and 580 there is a corresponding sync header (SH) 560 and an
adaptation header (AH) 562. In example of FIG. 5B, an adaptation frame 574 is
inserted between media frames 570 and 580. The adaptation frame 574 is preceded by a
sync header (SH) 572.

Real Time Flow Configuration Options

[0088] For flows providing real time data the flow configuration options can be
configured as follows: 1) FASB ALLOWED denoted as not selected; 2)
CHECKSUM_ACTIVE denoted as configurable; and 3)
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[0093] The sync layer 406 in the network 302 adds sync layer headers (e.g. 502) to
the media frames (e.g. 504, 506 and 510) to create sync packets, interleaves them with
sync packets delivering adaptation frames 508, and delivers the resultant sync packets to
the framing layer 408 for transmission. Sync packets bearing video media frames may
be transmitted in either the base layer modulation component or the enhanced layer
modulation component, as specified by the video media codec layer 404. Other sync

packets can be transmitted in the base layer component.

[0094] The sync layer 406 in the device 304 delivers media frames (e.g. 504, 506
and 510) to the media codec layer 404 in increasing order of frame ID in each

superframe. The delivery order of video media frames is subject to certain additional
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[0098] The media codec layer 404 can present video frames to the sync layer 406 in

decode order. The media codec layer 404 can provide the following metadata to the
sync layer 406 with each video frame: 1) the PTS and frame ID; 2) the Frame Rate
associated with the frame, identifying the instantaneous rate at which video frames are
to be presented to the user; 3) whether the frame is a Random Access Point (RAP),
which the device 304 may use to acquire the video stream; 4) whether the frame is a
reference frame; 5) whether the frame contains essential video information or additional
video information; and/or 6) whether the frame is intended for transmission in the base
layer component or the enhanced layer component. The criteria by which video
information is determined to be essential or additional are determined by the media

codec layer 404.

[0099] The value of the frame ID can be set to zero for the first video frame in the

superframe. It can either increment or remain the same for each subsequent video frame
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Device framing layer Interface

[00103] The device 304 can recover sync packets transmitted from the base layer and
the enhanced layer components, and can recover the order in which they are to be

delivered across the device media codec interface by processing them together.

Device media codec interface

[00104] The sync layer 406 in the device 304 can present video media frames (e.g.
504, 506 and 510) to the media codec layer 404 in decode order, as determined from the
frame ID, subject to the additional recommendations (all or some of which may be

eliminated for alternate configurations). A first recommendation is that if the sync layer
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the sync | ayer 406 before the alternate franes.
gedigritrmessyiEh @@nfem pyctlpr hpadepSHetican dadbise theafgﬂéme received in

gllg?efng%&%ﬁﬁé)%?n e &ig%ﬁdgcol éIhLR)4 cflsd‘af@fﬂ% t{r%ﬁé"@écgﬁed in the

evel |deo quality, the
basallaytey. franme can be transn1tted in the base |ayer
conmponent and the high quality frane can be

100406]M tA éldrd fecoinheneitivanis ebhtlidyersyaonpenaos defdets wovideo media
framng |ayer Interface [00101] The sync | ayer. 406 can

Groapvi %@S@I}iﬁ% vislse Refosmatity 8)d ﬁ@emnéevéd@rra ig frame with the same
ﬁl@ e %déilt\émﬁi @Fcfeotl s, AN Saiti& R cbRdilifss Q@Sc%nmdered

ayer or t anced er conponent. Each group c
bethpfogessdidos epticabied ;ecoﬁlﬁ&ilﬂa'ﬂonﬂf&hsmdlal ca;im 1a51ﬁ6404 does not

can provide th nc et.s.for .each ro

FiRRR{tGcagas oheddifiond e@ea&f%@a%% & SR o in fipgard hat
$MBE nRATKBLSe Whd Refilg 18R o MeaMBrRAR: Witht é@@erﬁﬁf@ldeo information
conponent can be provided to the framng |ayer 408 in

tohidsc onates codehdyyondpé. e ths seeond eanditidveointbelithirdcedemmendation, if

J[haeyf?rgt c%%ﬁitlor%gl hgterngtr ﬁle sytc 1a?1\e/re 50& cr:1atne eilvereboth video media frames to

the media codec layer 404.

[00107] FIG. 16 illustrates a flowchart of a process 1600 for sync layer 406 to media
codec layer 404 processing at a device 304. The process 1600 begins with block 1602
where video media frames are presented from the sync layer 406 to the media codec
layer 404 in decode order based on the frame ID number. Block 1602 is followed by
block 1604 where a determination is made whether there are two back-to-back frames
with the same frame ID number and which one frame is a RAP frame (¢.g. CSF) and the
other is a non-RAP frame. If the determination is “NO,” the block 1604 loops back to
block 1602. However, if the determination is “YES,” then block 1604 is followed by
block 1606 where a determination is made whether the sync layer 406 has acquired the
video stream. If the determination is “YES,” then block 1606 is followed by block 1608
where the RAP frame is discarded and the non-RAP frames is delivered to the MCI as



[00103] The device 304 can recover sync packets
transmtted fromthe base |ayer and the enhanced

wo aysneaenponent s, and can recover the order |iPCTMIBZNT/084727
they are to be delivered across the device nedia
codec interface by proceSS|ngzéhen1together. Devi ce
medi a codec interface [00104]“The sync |ayer 406 in
t he device 304 can present video nedia frames (e.g.

504, 5 d the“ i,a codec | r 4

Rontg B Sd@hibfidS R8¢ P fRE BYE BE by block 1610
sHbjcahd R\ e Baehtitd g{baMOI QB ¥R AP figin(elid difdardedme

of which may be elimnated for alternate

F(Imf)S]g urggti on %ﬁustt@teg lah $karh j@% QMEBALALIR 170G %&{%ﬁhed by tHeenetwork
sync 1 ayer WO 2008/ 061164 PCT/ US2007/ 08472 21 406

de2 adths backviodeok rmmeaﬁ*ﬁlmaméewfidatwm euRARrs | ddresltstream 1700 is

P . Fr.ame and r nore ..non- a S) Wwi.th
(et s R R0 R TR i dtoly BSH oA+ ORG Sy JF Rample, the
fiéttah@ime 7ok uﬁul@@bs al Pefrafrhé $1) fRNdtRdnasl §dmked e FH-CNN. The
reconmendation) is that if the sync |layer 406 has not

a@d@u frazae 1 HY mi:lué@ aswﬂéémdqrt(sﬂhhﬂb?el $xnerhepdas (BAP1702 is similar
tﬁg@ %q{eﬁﬁgfé e%musg,dcfescrgg erface (MJ), and can

sca erwi se (the second

ALY 8 s T e YA P e B Bt pchannet

oRalia seelkles tanHEESPN (Md CSFag RPRISORED dyemediRefriHE 1708 and
Frame may be a CSF. [ 00105] A second reconmendati on

111§111dﬁ&@ syrc heneerdGHo 1706 e FhaOBF det RAPSTampand wabhavgadiH 1720
’Eeéar}é‘% L({én Hg 10'11%%|rnb%y nﬁorl 0§ a}j[lf\]% %d %es( gﬁbada)llﬂt}ritifngﬁlame with

i ver ane recerved'in ancé

ttb eoffepoadiagiBIe it sy@in 40Movaing the TSI (nédie fan@me708). The media
received . in the base |ayer, 00106] Athird
fraps hfd A da e idspignaied an ni0¥1 RAWR Tianscandais @recgdes b sing heager (SH)

anfa*foln'?ﬁg' gtr%a[ 'f‘?od“ng&ha?ﬁ%%& h7dg %Jd? 21ghd Qécrl@t%'ﬁ%@k The CSF

a secon | deo e rame wt e sane frane
anchdaddistvitoln ahanneBesmch mf oo cdinnohCHIBSPNEAdi To offedtuate the channel

condi tjons are considered In.th fir ondi ti on. of

ekt s BefRdErmfhbacs aﬁ’ -frarpe {Ranibet 4 EB@é% synghepdeid4 10 with
Q%ﬁlenl‘agntlfﬁldﬂgﬁ’ hﬁmﬁépﬁﬁﬁﬁ'lﬁ Qleoga | thi oRdle Mbl‘f{ﬁﬁatlon number in
i nformati on, the sync | ayer 406 can discard t

WI@é@admdSH)ﬂ’r‘%@r&wd:%Fe(mm fraime 1V0%eo nedi a frarre

with essential video information to the nedia codec
[ Gy 20] 4012he adikhfearae don?l i€ doldowed by afiedilndrankd @16 having a sync
eco first, condition is not

??éiefs a‘@vemedzméraeﬁnﬁdé|webe b Belra)s- gaumyapﬁ theBgframe is

b&ore the P-frame. Hence, the B-frame is discarded or dropped (See FIG. 10).

[00111] In relation to the description provided in FIG. 10, the media frame 1704
needs to be designated as a non-reference frame. Since there is a channel change, the
frame 1704 cannot serve as a reference frame for a video frame in another channel. The
media frame 1704 can be set as a non-reference frame or flushed from a buffer.
Nonetheless, other means of ecliminating a media frame from serving as a reference

frame can be used.



the nedi a codec |ayer 404. [00107] FIG 16 illustrates
a flowhart of a process 1600 for sync layer 406 to

wore@saciieodec | ayer 404 processing at a devi ceP@GDUS200Nna84727

process 1600 begins with block 1602 where video nedia
frames are presented fromthe,sync |layer 406 to the
nmedi a codec |ayer 404 in decode order based on the
frame I D nunber. Block 1602 is followed by block 1604

mhgrega deiernination i's made whether there are two
L k franes with the sane frane | D nunmber and
ﬁEICh on%ffrgne |sfa RAP frame (e.g. CSF) and the

i ame. If the determnation is

"ol S0 5t SRR oo o
d&R4 ihsusk OHb%eé} e aldi@FamboRe Waer Rt dcdat ﬁl“cé'grilaﬂlhfﬁﬁble of the

i s made whether the sync |ayer 406 has acquired the
sungtioanse raankor| dach kepetérmenthsamedia dodee' Mg, 404 hamnindicate to the

PR or 208 eSuirfhich SERE R e M it PR S B bg&nReE o

2008/ 06116 / 2007/ 84727 22
L@aﬁ@pr thf@%lseu ‘gjf ﬂé%ssplmeﬁawﬁg ag ameipsepieddR the sync
506406 THR! fONEUD MiayPbOaksi R e l;/ é’iﬁf‘ef éned ﬁ‘l@dl@%d&r ﬁl%r 464 or the

sént to the MO and the non-RAP franes is discardéd
E}O@]l@j&]r 466 ' heralig dilhe rﬁan@slliawneb@ﬂvptoezem fr the fistt pedimframe in

ne a the. net wor
bR e e O ER frePOR sty ST TR Bigsonted to
the syfé [Eylela406 Qpttbahd SOMIn@ e Mefer bbardiafrdmdsabiRpréented by
FIG BA By way of exanple, the nedia frame 1704
thedeviged04 P-frame (1) for a channel denoted by
CH CNN. The nedia frame 1704 includes a sync header
[(0H1 4]1 7 Othe r®9¢i@ Chéﬁd@yer(minﬁhﬁzeﬁ\@ﬂs BOR car prelscnttahéio frames to

nc h ade revi ousl cri e 00109
i §n% g&%ﬁgﬁ ‘t%ﬁ%\f‘rea%e ‘Z’ﬂq? erte I}Sb“ of a non-
ﬁi‘té'__g%@tlﬂﬂl%r a)be;éte@ €The GRRANYQo&dC Dly@ls 40@ &lnh PN B¥e-alignment
r resentedvéédnedla franme 1708 and i ncludes a

%Gfﬁédlhgstm‘gﬁ I{CRR4) SPE forrthe 6PF of gudio Ragecfipane and wil |
have a CvH 1720 with a franme identification nunber. '
F915] | (Brermediveopen ayeed(4 aam poapicantiodath taries winchlayer 406 in

e S R T
g%ﬂ@qn&ﬁfa&k@mg@and4ls preceded by sync header (SH)

In this bitstream 1700, nedia franes 1708 and
1712 are back-to-back. The CSF intends to switch

ahaaneks SHGNASRAP rehiannel CHESPN. To effectuate the

channeil

[00116] Whether the frame contains essential audio information or additional audio
information. The criteria by which audio information is determined to be essential or

additional are determined by the media codec layer 404.

Network framing layer Interface

[00117] Sync packets containing audio frames can be transmitted in the modulation
component directed by the media codec layer 404. The audio frames received within
cach modulation component can be presented to the framing layer 408 in the order they

are generated.



change, the nedia franme 1712 is a P-franme (2) and has
a CHMin sync header 1710 with a frane identification

womesitehi ch is the sane as the frane i denti f PCHUSZNT/084727

nunber in sync header (SH) 1706 for the CSF (nedi a
frame 1708). [00110] The nedig frame 1712 is fol | owed
by nedia frane 1716 having a @@nc header 1714. The
nmedia frane 1716 may be a B-frane. |n output order,
the B-franme is before the P-frame. Hence, the B-frane
Is discarded or dropped (See FIG 10). [00111] In

Eelat%on tolthg dezcrlptlon provided in FIG 10, the
fter ds to be designated as a
non-reference frame, Since there is a channel change,
{0218k , oFhe syrodvch ARG drdruicas 4 PR BRSO RKCIE 6 the order

ﬁle%'ageel%cé&@d"?crbég tRORLARY I§l§§t@nrﬁgtlface-rhe medi a frame

can be set as a non-reference franme or fl ushed

BLOM: it fo8ke int¥oRgt hel ess, other means of

efrmnatrng a neara frame fromserving as a reference

E@q@ugﬁgle n?%aﬁltgf ﬂé%) Igt%gsé{evgg‘égg O%Cyelsjéﬁ g{aogfgﬂgs o the media

EaH2E 1R )er A0linathE DAITE theglage @aefcdtfiesh tic send packetsy at e

according to the type of audio codec in use. However,
the audio frame rate may not be an integral nmultiple

of the superfrane rate. For each superframe, the

medi a_codec | ayer 404 can indicate to the sync |ayer

ed bat tof media frames which it w shes to be

resented. [00113] A franme |ID can be associated with

giwork mefiden godgermteriaseented to the sync |ayer 406. The
frame |1 D may be aSS|gned by either the nedia codec

[Q&}é@] 46E1m@d Daté fr@yﬁtﬁc arcagencraod . atﬂqeralvdﬂ@éat@f Tts'h@ally, but not
n ces a 1 Te 19 at tst £Q %ern E)%{a %rarn e{rSt arHr rn 1 Eerned Data
|% %H@“su%gr?r e va‘be an MRdrFe e Y B
ﬂg@§@qun§mﬂuﬂleﬁrane presented to the sync |ayer
406, up to and including the nunber of nedia franes to
121 S eNtRehebD chhBe d8kaRd30ih ch@PdHdd diherimdi b?esented to the
codec |ayer 404 in the network 302 can present audio
synerexcrtd®6. The fr@ylnle myebe 406giad yhathst dur mediewodgcelayer 404 or

d f - .
RSBEk SR R By LI RRY ARG bEuCle RafBY tpolinpsed duc
aahk ey ﬁlekk)ll?@‘ﬁ@hiegmﬁ@ﬂilue ECRERt To? chétesubB@{i®nt timed data frame

specified for the type of audi o codec in use.
presented to the sync layer up to and including the number of media frames to be

presented by the device.

[00122] The media codec layer 404 in the network can present Timed Data frames to
the sync layer 406 in the order they are generated. Timed Data frames may consist of a
non-integer number of bytes. Byte-alignment can be achieved according to the means
specified for the type of timed data in use. The metadata provided by the media codec
layer 404 to the sync layer 406 in association with each timed data frame, if any, is

dependent on type of data.

Network framing layer Interface

[00123] Sync packets containing timed data frames can be transmitted in the

modulation component directed by the media codec layer 404. The timed data frames



[00115] The nedi a codec | ayer 404 can provide netadata
to the sync |layer 406 in association with each audio
wo e@sme116he netadata includes a frane ID, if iPCT/BS2007/084727
assigned by the nedia codec |ayer 404. \Wether the
frame is a RAP franme [00116] ether the franme
contains essential audio infolmation or additiona
audio information. The criteria by whi ch audio

information is determned to essential, or . .
i St seel s B REPageY Rt REB LSS Rang fgine laver in the
64r theanosdacfata@mi ng | aver Interface [00117] Sync

packets containing audio frames can be transnmitted in

the nodul ation conponent directed by the nedia codec

| ayer 404. The audio frames received within each

F%QEL@%' G Refk. can be presented to the fram ng
' r they are generated. WO
4
[AEHV Y ECTOFERI0A] Pratels co prfBrt 85 PEATIIR e onder ey

athaﬁwﬁQ%nmaﬂmﬁhmmﬁg&n@ynnmﬁaekets in the order they
are received across the fram ng | ayer interface.

Devi ce nedia codec interface [00119] The sync | ayer
406 in the device 304 can present audio franes to the

MRdicd mcaRdded AYEFacd04 in the order they are extracted
fromihe sync packets. Tinmed Data Content Network

c [ r
gﬂ?gg?]at glgiﬁgs?hgiasrg{ ?&gmetﬂ? gltggi]:e Iérf'?r@ eﬁ@hﬁleﬁ lﬁﬂﬁ%arﬁé@to the media
ratedmar H04/1n thherder ttey ate ertsicted rE@nT thmglnma;cketrsr ame per
superfranme in a Tinmed Data flow, as best seen in FIG

3. [00121] A franme ID can be associated with each

timed data frame presented to the sync |ayer 406. The

ra | D, may, be assigned by either the nedia codec
E&%gﬁlﬂGﬁJ@ﬁﬂﬂﬁﬂe sync | ayer 406. The val ue of the
an be set to zerq for the firsgt tinmed data
{0&;2@1 i rflﬁh ’Elﬂﬁéart?sr XTI, G ekt R0 EgpCcRyRe the sync
?%4@%%%&‘&1&&@%%&& b EREB oY cﬁé%{bt @e@taﬁ@cdﬂ??guraﬁons The
ayer nu

sync up to and including the er of
$tawmmgchiioe 900 illustrates the transitions between cach state and the processing

undertaken in each state.

Acquiring State

[00127] The device 304 can enter the Acquiring state 606 in any of the following
circumstances: 1) acquisition of the FLO signal denoted by 602; 2) receipt of an
indication from the framing layer 408 that the flow ID has changed, denoted by 612; 3)
loss of a FLO signal, denoted by 610, when in the Acquired State 614; 4) detection of a
media frame with errors, also denoted by 610, while in the Acquired State 614; 5) errors
may be signaled by the framing layer 408 or detected by the cyclical redundancy check
(CRC), if CRC processing is configured. Additionally, when non-RAP frame is
received, denoted by 604, the Acquiring state 606 may be entered.

[00128] In the case of video, the device 304 may use information provided by the
Video sync layer Directory, if available, to determine the nature of the media frames
affected by the error. The device 304 may be able to determine that error recovery

procedures are possible without reentering the Acquiring State 614.



presented by the device. [00122] The nedi a codec | ayer
404 in the network can present Tinmed Data franmes to

wo b@s®yries | ayer 406 in the order they are genepPer/@82007/084727

Timed Data frames may consist of a non-integer nunber
of bytes. Byte-alignnent canf achi eved according to
the nmeans specified for the @pe of tinmed data in
use. The netadata provided by the nmedia codec |ayer

é04 t%éthe sync layer 406 in association with each
frame, if any, is dependent on type of
wor K. fram aver Inte 0123
fiRan ST Riesinh PR b sl HE B0k AR Hot i Bfor, the devic

soapstittethel Acduted IREW1at iR LeURRASteds bRCER0wWRM no frame
the nedia codec | ayer 404. The tined data frames WO

o8 dettdted deaTicdBe ®d 9 Mdgn TRthe A®juired etaje@l4ni t hi n each
nodul ati on conponent can be presented to the fram ng
[eM30] | Whhein t:lnﬁdﬁécrqut'rh@yState&I@eﬁer@V@@ 30Benain peodesmamicdig frames

BEVed Bae sPates SErAts OIS PG G du g e medie

EQRBiIMRE40€£T 0SS the fram ng | ayer |nterface Devi ce
medi a codec interface [00125] The sync |ayer 406 in

S%@%éﬁslﬁan present timed data franes to the nedia
codec layer 404 in the order they are extracted from

Ed?lﬁ?? nGFI%acll'i eli%istra¥§ .J Xq{e %qé‘én%f %ropl @Og&%@ln B s@nc header

strates an exenpl fat e Mac
P1@IC e Thi regnt hﬁa&yrgeneﬂaayell IOQﬁcIfudés annd:mzdlfmicﬁt{@le idn@twtor 1130
in . the device according to certain configurations,

WhighZenaiaiss meedsnty PR (cpdist rHicdBedipéyRer sy #r slagied Wéé?ﬁemng in
B8Rt %tf(ﬁlea%%i f(}ep 1 P&E Tcﬁd_l_ﬁglugé' pOest \ﬁg@d"at' Hlo&2LiR2, 0 ]h for audio

state. Acqui 00127 evi ce 4 can enter
AtHyiloifog tlﬁtedt@téﬁ%blbd( ah36 add 4 heéorf glaptibngt block 1140. The sync

Bit6t e Byo60210 3§55y Biui oG podionGrESerbRpr dsgneThe syne
hRe} BhelANEr lﬁggsoté'éﬁ@raieg @hef AR ‘é’[ahg)n Ra% (Aah8Ng&Hown in FIG. 5A, by
denoted by 612; 3) | oss of LO si naI denot ed by

deadapthieon fype gﬁ@rax@qm(xﬂesdimsnam EI(Ele 4) detection of a

[00132] The sync header 1100 consists of a media type field 1102 followed by
additional fields 1104 whose format depends on the value of the media type field

generated by the media field type generator 1130. The additional fields generator 1150
is shown in FIG. 12A.

[00133] The general format of the sync header 1100 is shown in Table 2. The Tables
include a field name, a field type, and a field presence. The field presence would
indicate whether the field is mandatory, conditional, etc. The field type indicates

whether the field is a UINT, Variable, Bits, etc.
Table 2: General Format of sync layer Header

Field Name Field Type Field Presence
MEDIA TYPE (1102) UINT(2) MANDATORY
Additional Fields (1104)  Variable MANDATORY



media frane with errors, also denoted by 610, while in
the Acquired State 614; 5) errors nay be signal ed by
wo b@sfosand ng | ayer 408 or detected by the cycl PCHIUS2007/084727
redundancy check (CRC), if CRC processing is
configured. Additionally, mhe?7non-RAP frame is
recei ved, denoted by 604, the Acquiring state 606 may
be entered. [00128] In the case of video, the device
304 may use information provided by the Video sync
| ayer Directory, if available, to determne the nature
e ia franes affected by the error. The device
ggghgh§5§giable to determ ne that error recovery
dur.es ossi hl it hout reenteringthe,. :

RS R R PUR e TS PR S b b Wnti 6% it s oo parricd by
AR syhC atf SRkSt 8t hal 4 1 &8 iRlar®fingd aRARafth frame. Th
dengted%%yﬁgbg%athatggﬁgﬁitg?%@grgg??]?%egdgéﬁgi1ﬂgg4 e
defmedvabres faréVIAPdyi TEBE Sralissedsmdlabitns Acquired State
Is entered when no frame error is detected, denoted
by 616 when in the Acquired State 614. [00130] While
in the Acquiring State 614, the device 304 can process
medi a franes provided by the fram ng | ayer 408. Valid
medi a franes can be delivered to the nedia codec

| ayer 404. Sync header (SH) [00131] FIG 11

illustrates a s e :g&ﬁ§ 0 erating
sync header 11%3@e$h@9§%%c eggégﬁgéﬁérgggﬁ 1110

includes a nedia field type generator 1130 which
gegﬁrates nmedi a-type codes. The ge i a-type codes are
extPHEted for inserting in the '8M4mt of the sync
hed#eF01100 and include 00 for vP%eo at bl ock 1132, 01
foAUAM§ o 1134, 10 for tinmed daPh at bl ock 1136 and
11TIMEDa®apkat i on at bl ock 1140. 1fhe sync header
geAEX/ AR IATIONG al so i ncl udes an atditional fields
generator 1150. The sync header generator 1110 al so
generates the adaptation type (AT), as shown in FIG
aAditlBval Hililgs adapt ati on type generator 1160 shown in

FI'G~ IZB. [00132] The sync header 1100 consists of a

Eﬂi‘ﬂB@] tye. bRl ifudddd {ohdRUGAI B¥1dsaRdLhi?Nako fFhdSync header

104 whose format depends on the value of the nedia
geeeatdi Blld. Yerddaiosel faslds pencratali Bl SPiir¢ldddsygp@mmon media header

gener L o, dd30.  The addit onal, (gl e gpner ator 1150
[00136] The format of the additional fields 1104 depends on the value of the media
type field 1102. The common media header assembler 1200 assembles the CMH (FIG.

5A) in accordance with the details in Table 4. The media-specific header assembler
1202 assembles the MSH (FIG. 5A) in accordance with the details in Table 4. The
general format of header fields for sync packets transporting video, audio or timed data

media frames is shown in Table 4.

Table 4: General Format of Additional Fields for sync layer Header for media frames

Field Name Field Type Field Presence
Common Media Header BIT(22) MANDATORY



[00133] The general format of the sync header 1100 is
shown in Table 2. The Tables include a field nane, a

wo c@Bactigpe, and a field presence. The field pPErEROT7/084727
woul d indicate whether the field is mandatory,
conditional, etc. The field t%Pe i ndi cates whet her
the field is a UNT, Variable," Bits, etc. Table 2:
General Format of sync | ayer Header Field Nane Field

Type Field Rresence MEDIA TYPE {1102) H 2
MANDATORY- %&T%%Fi el ds 1§r B Var MAPATORY
WO 2008/ W69 Ee e BEr s 7/ 08Y32PIe 27  \ME

[00134] The MEDI A TYPE field 1102 identifies the type
of media frame carried by the sync |ayer packet, or '
{487} helhsygeoetahjarmapatheder Geldafaryyng patkerdegpspariiog adaptation

rame. The define for DIA TYPE are |liste
TSl 050 Sobl®S. MR RR Yl ol p B ris™or 1160 of
MNarenMadader cMeRIES 1090, AUDI O 01 TI MED DATA 10

ADAPTATI ON 11 Additional Fields [00135] FIG 12A
illustrates an additional fields generator 1150 of the
sync header generator 1110. The additional fields

ge t-0 i . 3 i .
asqanBPebeAdgor AR HPRRyRGRA TR, RECUR ERRedcr oy adopteton
1202. [00136] The format of € additional fields 1104
depends on the value of the nedia type field 1102.

The conmpn di a header assenb]er 1200 assepbl es the

CVH (FI 1eldg§\m?n accor dancet % ithe dEicld PEs§ie Tanl e

4. The meBAEIPEON I Header UBN @D er MASPAISHRY DI es
the MSH (FIG 5A) in accordance with the details in

Table 4. The general format of header fields for sync
packets transporting video, audio or tinmed data nedia

Commesm Msdis Hpaderl N Tabl e 4.

[00138] FIG. 13A illustrates a media common header assembler 1200. The CMH
assembler 1200 includes a PTS generator 1302, a frame id generator 1304, an
information_level flag generator 1306 and a RAP_flag generator 1308. The format of
the common media header (CMH) for sync layer packets carrying media frames is
shown in Table 6.. The common media header (CMH) provides various information.
The CMH information includes 1) time stamp and media frame ID information; 2)
Random Access Points in the continuous stream of data. This supports rapid acquisition
of Audio, Video and Timed Text streams. The CMH information also includes 3) non-
reference frame indications. These allow media frames to be dropped without
processing in certain circumstances (e.g. Fast Forward). The CMH information also

includes 4) a quality level indicator.

[00139] The format of the Common Media Header generated by the common media

header assembler 1200 is shown in Table 6.

Table 6: Format of the Common Media Header

Field Name Field Field Presence
Type



Table 4: General Format of Additional Fields for sync
| ayer Header for nedia frames Field Nane Field Type
wo-e@BdcRsesence Common Medi a Header BI T(22) MANDAUSRY7/084727
WD 2008/ 061164 PCT/ US2007/ 084727 28 Field Name Field
Type Field Presence Media-Spegific Header Variable
CONDI TI ONAL [ 00137] The gener format of header
fields for sync packets transporting adaptation
frames own in Table 5. FIG Bill tes an
adaptagf%ﬂ%F e generator 1160 gigithe s?ﬁéd B
generator 1110. Table 5: General X6rmat of Additiona
Fi el ds sync | ayer Header for U pHat MANDA TR Y
ol O ey IS, Tvpe Field Prodditel6) ADMANBATORYPE
Ul NT( 6)INVEMDARDION_CEMikdn FMAGI a Bidatler [ O0ANBIAFORY
13A il IRJzSP_rEiIAe@ a nedi a conmon H&lddEr asMADDATARYO.
The CVH assenbler 1200 includes a PTS generator 1302,
a frame-id generator 1304, an information_|level _flag_
amat Whelﬁ&lﬁldﬁﬁldﬁéidﬁeﬁh@ CABH ARNRITRLODIR08. The
rmat of the common nedia header (CVH) for sync
@ger packets carrying nmedia frames is shown in Table
.. The comon nedi a header (CVH) provides various
jymat n e I -
Ldbﬁ?rp] T %nP"l&S -H%fdr I%fe @tro{rlmognfgn@a% och%l%:] d‘f&émd’f? frame and is
facessd By)lth]et BTH rgehheto@ dB302 NTloisSickd isegeridicd datuaits Bfiinglliscconds.

AP LA Pl R e 2 T e meci

RORe i RN BACRtlr ame indications. These allow nedia
frames to be dropped w thout processing in certain

ERY tpnces (e.g. Fast Forward). The CMH infornmation
a#éb——fﬂtludes 4) a quality level indicator. [00139]

Ed?) nﬁ%]O Frgle %Wﬁgﬁlgggge%géﬁoﬁ%g‘ﬂgdlg qﬂa%eagvﬁﬁin_?%lgltsglgerframe
fnd 'ﬁa@nera‘ﬁed bpthvafrara it hené&awnad0MeThanidabaers séi @l @ for the first

Nanme Field Field Presence
media frame within the superframe and incremented for each subsequent media frame

that has a different value for the PTS.

INFORMATION _LEVEL _FLAG

[00143] The INFORMATION LEVEL FLAG is a bit that indicates whether the
media frame conveys essential information for the media frame or additional
information that may be combined with essential information. The
INFORMATION_ LEVEL FLAG is generated by the information_level flag generator
1306. The generator 1306 would generate the INFORMATION LEVEL FLAG
according to the following conditions. If the media frame conveys essential information
(condition 1), the INFORMATION LEVEL FLAG can be set to 0. If the media frame
conveys additional quality (condition 2), the INFORMATION LEVEL FLAG can be
set to 1. If the media codec does not support an additional information level (condition
3), the INFORMATION LEVEL FLAG can be set to 0 and the field can be ignored by

the device.
RAP FLAG

[00144] The RAP_FLAG signals whether the media frame is a random access point



Type WO 2008/ 061164 PCT/ US2007/ 084727 29 Field Nane

Field Field Presence Type PTS U NT(14) MANDATORY
wWO-BVAREAc11Bx Ul NT (6) MANDATORY | NFORVATI ON_LEVERCTFLISE807/084727

Bl T(1) MANDATORY RAP-FLAG BI T(1) MANDATORY [00140]

The individual fields of the ﬂ;/l—l are defined bel ow

PTS [00141] The PTS field is e Presentation Tine

Stanp of the nmedia frame and is generated by the PTS

erat or |dISS ed.in, unit f
A RIS BRlrtes oveits g Ml i BREGI T gt S0 may wse the
Ruperf AgmuihgRedcquigRiont e clamhelbwitéiie a8 déttin@ithet Whether it can
media frame is to be presented. FRAME | D [00142] The

ARt aqesssthe mediusitsem with e medigi feanq. ahke hflpg gensrator 1308

d
PIRSERGATS KA ACPRIBFARS) IO ShiAmhy |  BEPSLAIRG 1 e
MEDR WYHE 3 sehe $LPEO foi ANGEDEN tind A the meddi€ trafmoris @ aetilom access
subsequent nedia franme that has a different valu

DL BISRAPNEBRGRICR VL RS podtanp) trMEBIA YR s set o
\ABEBMET! CDDHEVER FAR: | ikt R nhdl AGS JRELNGEIn, i

nmedi rane conveys essent i al ormat 1 on
Redi ELAGaren dre actdia ilondf (fornécmdllminl 8 thdﬂd‘ﬂEDﬁ&_’ﬁ‘é’PE is set to

n | t ent i or mat |
FRRBEVAT T D fRr BLAR sty ohERH Shibyefidador mat i on
| evel fl afg enerator 1306. The generator 1306 woul d
Q@M&’n@d&@mmﬂ ON LEVEL_FLAG according to the

foIIovvléﬁq conditions. If the nedia frane conve

00ddsk i H1Gi A8Brilustrases 2 OresHdineridls hopder; gpgembler ){202 The media-
%&Fﬁﬁ%d gh%;ag@t‘r@g L3P S s%ﬁltbl %Othg otrhatd Ig)g tﬁ@%egﬁa-speciﬁc

rane conv qua condition
héddERMAT. G)@LEVEI_yncFIla@@r @ackek&ears;&hg theedia frafed Imwneldigato media

code doe not su o t addi ti onal fornmati
y@sn ia types ar 10, V? €o, S[jlrned data and agaptatlon T%

I\—/I assembler
1202 1ncludes a frame rate generator 1322, an unreferenced frame flag generator 1324

and a reserved field generator 1326 for a media type designated for video.
Video

[00146] The media-specific header (MSH) for sync layer packets carrying video

media frames is the video media header. The format of the Video Media Header is

specified in Table 7.
Table 7: Video Media Header
Field Name Field Field Presence
Type
FRAME RATE UINT(3) MANDATORY
UNREFERENCED FRAME FLAG BIT(1) MANDATORY
RESERVED UINT(4) MANDATORY

[00147] The individual ficlds of the Video Media Header are defined below.

FRAME RATE

[00148] The FRAME RATE field represents the rate at which video frames are



3), the I NFORMATI ON_LEVEL_FLAG can be set to 0 and the

field can be ignored by the device. RAP FLAG [ 00144]
wab@sBeReéFLAG si gnal s whet her the media frame PGT/ES2007/084727

random access poi nt WO 2008/ 061164 PCT/ US2007/ 084727

30 and are generated by the Eﬁg_fl ag generat or 1308.

The device 304 may use the - FLAG duri ng

reacqui sition or channel switching to determ ne

whet i t..can |n to acce a stream w t
%?Hegaqﬁi&’yathfer B?FEVO r?‘é‘d Fgﬁ\pg?qegaé dgi)ﬁ efst %?mis‘iﬁ‘ firf‘tor 1322 in
GRDETALE vAthRANR- Tlvs ACTEH16i 1grHeOd et Okibuc ORElIHR AOVIE. RATE are
If (for condition 1) the MEDI A TYPE is set to VIDEO
ghowrupi ‘@bleghd if the nmedia frame is a random access

poi nt, the RAP-FLAG can be set to 1. If (for condition

2) the MEDI A TYPE is set to VIDEO or AUDIO and if

the nedia frane is not a random access point, the

RAP- FLAG can beTabdt 8tlocfihedvialugh 6or FROAMIE: RxArTEB) t he

MEDI A TYPE is set to TIMED DATA, the RAP FLAG can be

set t@r&n@naal(fraﬂiegly@ségca@s. Medi a~\Gpeci fic Headers

[ 00145kodd/®0113B o7k} ust rates a nedi gogpeci fi c header
assenmbher 1202. The nedi a- specificgggader (MSH)

asse er 1202 assenbl es the format f the

medi a368@(ﬂ(§dl %9@% der (FIG 5A) foro sync | ayer
packe% carryi dia franmes, according to nedia
type. Ehe medi a types are audi o, vi(% é timed data and
adapt at'i on. The NMSH assenbler 1202 cludes a frane

rate §OAYIYr(3934> an unreferenced!¥rane fl ag

gener &or 1324 and a reserved fiel dl§enerator 1326

for a nedia type designated for video. Video [00146]

[Iﬂile149f]ediﬁreﬁlét]MfE R AdAces is(tBhbmied dsphg rhiayie frapes ket sccond if
a n video nedia frapmes is the yidep nedia.

o e Mg st PoRCeiHal TPHET G I BERaGReg is sent using both

ﬁféq@dsg 'aﬁ&i Enﬁaﬁlé%ﬁ'!eﬁt lZl?lerIatl% ¢RAMY RRTEMR Qh@ra!f@ §ﬁi&rboth streams of

Name Fiel'd Field Presence ~Type FRAME
thtN'ﬁ@@):orMANBM @R\oded Actual display rates may differ. For exarnple a device

which receives only the Base layer of a transmission may display frames at a lower rate.

UNREFERENCED FRAME FLAG

[00150] The UNREFERENCED FRAME FLAG is a bit that indicates whether the
media frame is used as a reference in the reconstruction of other media frames and is
generated by the unreferenced frame flag generator 1324. The generator 1324
generates the UNREFERENCED FRAME FLAG based on the following conditions.
If the media frame is a reference frame (condition 1), the
UNREFERENCED FRAME FLAG can be set to 0. If the media frame is not a
reference frame (condition 2), the UNREFERENCED FRAME FLAG can be set to 1.

RESERVED

[00151] The value of all RESERVED bits can be set to 0 and is generated by the

reserved field generator 1326 as necessary.



UNREFERENCED FRAME FLAG BI T(1) MANDATORY RESERVED
U NT(4) MANDATORY [00147] The individual fields of the
woe@socedi a Header are defined bel ow. FRAMVE RAVES2007/084727

[00148] The FRAME-RATE field represents the rate at
whi ch video franes are WO 2008/ 061164

PCT/ US2007/ 084727 31 gener at by the network and is
generated by the frame rate generator 1322 in

ccordance with the values in Table 8. The defined

s for FRAME RATE are shown in Table 8. Table 8:

fined val ues. f or .ERAVE RATE a te (frames per .
WDaSAEy ¥ tetisRobr badcy 25oh boB desons’ Eorior media-
FROAY A £02 Ry JayOd pack3f hBQingSRdiP thedROPHREs ORdnetheless, the
(59.94) 110 68 11 00149] The FRAME RATE rate is
iediartpaeifial hedderpisagmbleat 202 nfay heemogidicdstecyauide fsuglha MSH for

onpl ete video streamis received. For exanple, if a

video streamis sent using both the Base and
nhancenment | ayers, the FRAME-RATE is the rate after
eans of data are conpletely decoded. Actua

' a ates may differ. For e I a device .whic
A3 i Pt el asesteh # 0% dpdaiion entiffet it type
a . ) :
s e st LS e, UDRSESTEURER WA, it o

mediadeness isettinead dateemedma dicadef r Bireefoimatipd dleb tavedidata media header
f in.th t ti f. qt her. i f
s EOEE e Do e IOPR bR Do e oo igTaBlty 2

generator 1324. The generator 1324 generates the
UNREFERENCED FRAME FLAG based on the foll ow ng
condi ti ons.

Table 9: Format of the Timed Data Media Header

Field Name Field Type Field Presence
TIMED DATA TYPE  UINT(®) MANDATORY

TIMED DATA_TYPE

[00154] The TIMED DATA TYPE field identifies the specific type of data in the
TIMED DATA media frame and is generated by the timed data type generator 1332.
The defined values for TIMED DATA TYPE are given in Table 10.

Table 10: Defined Values for TIMED DATA TYPE

Name Value
CHARACTER TEXT 0
The values 1 through 256 are reserved.

ADAPTATION TYPE

[00155] FIG. 12B illustrates the adaptation type generator 1160 of the sync header
generator 1110. The adaptation type generator 1160 includes a video sync layer
directory assembler 1220. The APPLICATION TYPE field specifies the type of

adaptation data in the adaptation frame. The defined values of the



If the nedia frane is a reference frane (condition 1),

the UNREFERENCED FRAME FLAG can be set to 0. If the
woredsacfisanme is not a reference frame (condi t PONURI0N7/084727

t he UNREFERENCED FRAME FLAG can be set to 1. RESERVED

[00151] The value of all RESERVED bits can be set to O

and is generated by the reserved field generator 1326

as necessary. WD 2008/ 061164 PCT/ US2007/084727 32

Audi di a- speci fi der assenbl er 1202
éﬁgg?%?%@i}éﬁiwgf ﬁﬁP%cgﬁ%dplgélfaPEgﬁheader for sync
| ayer packets carrying audi o nedia franes.
Nonet hel ess, the nedia-specific header assenbler 1202
may be nodified to provide such a MSH for —audio.
Timed Data [ 60153]: Rrierdaales SpetpAPE ATAQNed YEEsenbl er
1202 includes a tined-data-type generator 1332. The
nmedi a- speci fic header for sync | ayer packets carrying
timed Nama nedia frames is the tinedVaatca nedi a
header VIDE® SYNERILANER MRIREGBORYat a nedi a header
gener andotiy vhhes hicredradt a_t ype generator 1332 is
shown in Table 9. Table 9: Format of the Tined Data
Nadihaiidiepsass Field Nane Field Type Field Presence
TIVED_DATA_TYPE Ul NT(8) MANDATORY Tl MED DATA TYPE

] ielg.b i £ :
LT LR S Bl PR SRl ORHR €5, 209 dgpondenton
thedadaptagjemeyat elhebyodyhef thieneklpaitivm ftapme frgeneacht alaptation type is
133&. d.T e delfi ng% va u(z% 1for TI MED_DATA TYPE are
evEiediin Teblg)d 298 deseRBPE P98 pef i ned Val ues for TI MED
DATA TYPE Nane Value CHARACTER TEXT O The val ues 1

C d. ADAPTATI ON TYPE

[00157] The video sync layer directory assembler 1220 generates a video sync layer
directory which is an optional adaptation frame and may be used by the sync layer 406
in the device to assist the video codec in error recovery. For example, it may allow the
sync layer 406 to determine whether a lost or corrupt frame was intended to be a
reference frame. This knowledge may permit the video codec to determine whether

subsequent frames up to the next reference frame should be processed or discarded.

[00158] The video sync layer directory assembler 1160, illustrated in FIG. 14,
includes a VSL records module 1402, a RAP flag bits module 1412, an
U _frame flag bits module 1422 and a reserved module 1432 to generate and assemble
video sync layer directory. The video sync layer directory, if present, can be
transported as a sync layer adaptation frame in the base layer component of the stream
transporting the video flow to which it applies. It should be transmitted at least once per

superframe. The format of the video sync_layer directory is specified in Table 12.

Table 12: Video sync layer (VSL) Directory

Field Name Field Type Field Presence

VSL RECORDs VSL RECORD TYPE MANDATORY
RAP FLAG BITS BIT(60) MANDATORY
U FRAME FLAG BITS BIT(60) MANDATORY

RESERVED BIT(variable) CONDITIONAL



[00155] FIG 12B illustrates the adaptation type
generator 1160 of the sync header generator 1110. The
wa@adapetison type generator 1160 includes a PCT/US2007/084727

vi deo_sync_l ayer directory assenbler 1220. The

APPLI CATI ON_TYPE field speci fﬂes the type of

adaptation data in the adaptation franme. The defi ned

val ues of the WD 2008/ 061164 PCT/ US2007/084727 33

APPLI CATION_TYPE field are specified in Table 11.

Tabl e 11: Defined val ues for ADAPTATION TYPE Narme

Val ue VI DEO SYNC LAYER DI RECTORY | All other val ues
d Adaptation frames [00156] The structure

of the body of the adaptation frame

HEBé%erﬁlGodS 111H@raé%ﬁa@>tVa9tlr BiFords H@duthb“O%od%%])‘VSitlﬁ gecord module
HEPRILRS, [ AT LSOMEns? HRRICLS08 1ARnd S magys 1504, «

haarfrﬂnegmomluye [ @A, 5 |firfhframe dEKS swyotduld djes addraadﬁwrfyame PTS
ﬁenbli 1220 generates a video sync layer directory
gl§ 154040 optional adaptation frame and may be used

{}Y t he gl)é@c | ayer 406 in the device to assist the
0460l codecmpis_¥SLarecpissomadyle R mRamsherate) gndngpgemble one or

fﬂoké)WSihﬁE fo@ﬂ?er dlfle(&‘?org or efo%%m (ﬁethg“IWLh %E(ﬂ)[&lgsig specified
or corrupt rame was i nte reference

for'Babde 13 hi s knowl edge may permit the video codec to

det ermi ne whet her subsequent frames up to the next
reference frame shyi o3:Rrprosesesd RECORScar ded.

[00158] The video_sync | ayer directory assenbl er 1160,
illustrated in FIG 14, includes a VSL_records nodul e

1402, & Ff\laf @g bits nmodul el pedh FleldPresene
U franmg, 142I nea resgy

1432 t asserrbl 'P%A eo sy

di rect %r%ﬁ lféeo sync_| a%gs recto E;;rpg%ent
can be d as a syn A r ada

in the HRsd_F EJ;P onent HINT{H&) stre NDATORY

t r anspdrd P h' RAME,PdSo 1 ow UH\IWA%h i t MR PASORY t
should be transmtted at | east once per superfrane.
The format of the video_ sync |ayer directory is

specified in Table 12. Table 12: Video sync |ayer
MRE VL REGORDS

[00161] The more VSL records module 1502 generates a MORE VSL RECORDS
flag which can be set to 0 if the current VSL. RECORD is the last in the Video sync
layer Directory.

[00162] The more VSL records module 1502 generates a MORE VSL RECORDS
flag which can be set to 1 if the current VSL_RECORD is not the last in the Video sync
layer Directory.

[00163] The number of VSL RECORDs in a Video sync layer Directory can be 1

greater than the number of changes in nominal video frame rate in the superframe.

FRAME RATE

[00164] The frame rate module 1504 generates and assembles a FRAME RATE
field which provides frame rate information applicable to the VSL_RECORD. Table 8
specifies the defined values for the FRAME RATE field.



Field Name Field Type Field Presence VSL_RECORDs VSL
RECORD TYPE MANDATORY RAP_FLAG BI TS BI T(60) MANDATORY
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PCT/ US2007/ 084727 34 VSL R D [00159] FIG 15
illustrates a VSL record nodufe 1402. The VSL record
nodul e 1402 includes a nore VSL records nodul e 1502,

Eﬁﬁéﬁﬂiégﬁ%f nodul e 1504, a num frames nodul e 1506, a
i PTS nodul e 1508 and a | ast frane PTS

e 10. 00160] The VSL recor 2 .
FR05E n oMt b as BN Y B TiGr & GO RS figid which
ecaths tREh@her of RMEdchAhemd frafet Meth\EeERERARNE $D values at the frame

specified in Table 13. Table 13: Format of a VSL
RIECSPDIRide by thea R ANIE| RIATY plicldi ia| the leckeic eonspeomize wdico media

Ko r e 1 ) Nomar e 1 BT iR o< Ut i 1)

Eﬁ\{w L@IS;' FRAME_PTS Ul NT(14) MANDATORY MORE VSL
S100+61tF The nore VSL _records nodul e 1502

GBS SRR o %l SRR P 8 v

SRS PTRaY]he st Ofde8mYedid RRHERF a%k@@n&%ﬁtﬁ‘@@i@é@ﬁledia frames
nmodul e 1502 generates a MORE VSL RECORDS flag which

vith theframe rate speciffedttlyd RuMite RATFSLRECORD i s not t he

last in the Video sync layer Directory. [00163] The

haSie FROMEITIRECORDs in a Video sync |ayer Directory

can be 1

[00167] The Ilast frame PTS module 1510 generates an assembles a

LAST FRAME PTS which is the PTS of the last video media frame of the block of

consecutive video media frames with the frame rate specified by FRAME RATE
starting at FIRST FRAME PTS.

RAP_FLAG_BITS

[00168] The RAP_flag bits module 1412 generates the RAP_FLAG BITS. The
Video sync layer Directory contains 60 RAP_FLAG BITS, corresponding to a
maximum of 60 video media frames in a superframe. Each bit of the RAP_ FLAG BITS
field corresponds to a particular video media frame, up to the number of distinct video
media frames in the superframe, identified by frame ID. The least significant bit
corresponds to the first video media frame covered by the first VSL_ RECORD. The
RAP FLAG BITS covered by the first VSL RECORD are followed by the
RAP_FLAG BITS covered by the second and subsequent VSL. RECORDs, if present,

in order of transmission.

[00169] Each bit in the RAP_FLAGS BIT field bit of the Video sync layer Directory
can be set to 1 if the corresponding video media frame is a random access point and is
not an accompanied by a non-RAP frame with the same frame ID. Otherwise, the bit is
set to 0. Bits following the bit in RAP_FLAG BITS that corresponds to the last

transmitted video media frame in the superframe can be set to 0.



greater than the nunber of changes in nom nal video
frame rate in the superfranme. FRAME RATE [00164] The

wo c@smeriad e nodul e 1504 gener at es and assenbl eBCHUFRANES4727

- RATE field which provides franme rate informtion
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i i i icates the nunber of video nedia

i.th different. fra I lues at the fra )
MGREOE efriely chitmt kbR e AR 40 Rt 4 PRl Dk cgptains 60

CORRAGYE i MEA G BB, B8R EGondingi® e ridxdhbiNg 60 video media frames in a
FI'RST_FRAME _PTS within the superfrane. FIRST FRAME PTS

purg1feshe. Taeh fitraft the L R /AME_Hbd Gl BI'TS 68ldyeaieasperals tg a particular
Fl R PT, iC ' . T. f the.first video
R el o Eb e @8Rl PR b bt b 8ot

fdcaniBad bMfidind T8 Tharastr abcifisae dif t@ebspondsRAMEe RAStEideo media
LAST FRAME PTS [00167] The |ast frame PTS nodul e 1510
framercavesd dy the JevoyY ks RECORET THRANE FPYEARL&G B THevered by

ESi9f veher ke eola%?&llﬁ@?érl g?grgfé@gitFE\fAt]\Eﬁ S PAGCKI T covered by the

consecutive vi e frame rate

squond hndchibbyqueRAWEE. RRHEOR$Isaiftprasgntatin drH&RD TrahRANWERT. S.

RAP FLAG BI TS [00168] The RAP_flag_bits nodule 1412

pnetjat gsach hisit RARKELAGTRATE: FIeG BATd€RId wiictht ayRieo sync layer
Directory contains 60 RAP_FLAG BITS, corresponding to
Riregtasy gimPosetel Vildds wwegirendingnadeq fragiesiy sepgn-gphgence frame.

BARIWREL th@Tbif e g.’zhﬁgﬁh&ﬁn fth? bofl iﬁ%ﬁ@é&l@ﬁd%@%@ns that
particul ar video nedia frane, ép 0 the mnunber o

corsdsporads tv ittabdast trmsthatetl famesn ithe fuperfsanperahba et to 0.
identified by frame ID. The | east significant bit
ROSERS/EMAs to the first video nedia frame covered by

the first VSL_RECORD. The RAP_FLAG BITS covered by

towa72) r stheMSLERECGRPI NG HIg! figvas fowdiEby the minimum number of
RAP FLAG BI TS covered by the second and subsequent

RECERMEDRDES geperpiee dynthe reserved module 1432 necessary to align the final
byte of the video sync directory to a byte boundary. The network can set the

RESERVED bits in the video sync directory to 0.

[00173] Those of ordinary skill in the art would understand that information and
signals may be represented using any of a variety of different technologies and
techniques. For example, data, instructions, commands, information, signals, bits,
symbols, and chips that may be referenced throughout the above description may be
represented by voltages, currents, electromagnetic waves, magnetic fields or particles,

optical fields or particles, or any combination thereof.

[00174] Those of ordinary skill would further appreciate that the various illustrative
logical blocks, modules, and algorithm steps described in connection with the examples
disclosed herein may be implemented as electronic hardware, firmware, computer
software, middleware, microcode, or combinations thereof. To clearly illustrate this
interchangeability of hardware and software, various illustrative components, blocks,
modules, circuits, and steps have been described above generally in terms of their

functionality. Whether such functionality is implemented as hardware or software
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mr deeres ymeropiocessotsr yn te@ngungiiee wshindaP§P Jure, wet awr Iother such
ca . set. the RESERVED bits in the video sync directory
ua[](98173] Those of ordi nary ski II in the art would

t@g?é]zte d{’lﬁg]ﬁq QP f or 4 ogli,gpgogf 2 w&egqennection with the
Lemial agtesed Rbeid %Qnﬂ)éq UEDodic® rdl@éﬁ?ﬂh har@ R, in one or more
i nstructions, commands, Information, signals, bits,

softvat snodated e@tﬂunmi shene crmyoﬁ@eom@fssng atcewntshpouigheambination of
‘Ehe t aboxeso WAt | rPl cliuqe rna;y r&side in RAM memory, flash memory, ROM
memory, EPROM memory, EEPROM memory, registers, hard disk, a removable disk, a
CD-ROM, or any other form or combination of storage medium known in the art. An
example storage medium is coupled to the processor such that the processor can read
information from, and write information to, the storage medium. In the alternative, the
storage medium may be integral to the processor. The processor and the storage medium
may reside in an Application Specific Integrated Circuit (ASIC). The ASIC may reside

in a wireless modem. In the alternative, the processor and the storage medium may

reside as discrete components in the wireless modem.

[00177] In one or more exemplary configurations, the functions described may be
implemented in hardware, software, firmware, or any combination thereof. If
implemented in software, the functions may be stored on or transmitted over as one or

more instructions or code on a computer-readable medium. Computer-readable media



represented by voltages, currents, electromagnetic
waves, magnetic fields or particles, optical fields

w@eroopAstisLl es, or any conbi nati on thereof. [O0RTHPS2007/084727

Those of ordinary skill would further appreciate that
the various illustrative Iogkgal bl ocks, nodul es, and
al gorithm steps described in Connection Mﬁth t he
exanpl es disclosed herein nay be inplenented as

et RGN B Sftse P ook AR SHE mERL iy any medium

ﬂ‘laﬁ &dchiitated kidpife@dRa tbinputet Ptopkahar@eaht Ipldcy t®fanother. A storage
har dware and software, various illustrative

@@ fgonan s anp| ayeikable nrﬁsiemth@é cart Pe cgeasscd bnd comapécrhalie way of
19 ea%ﬁ%o??ﬁu@ﬁ&? sugﬁ @(%1 1y -rca a‘t}lg oéa.ntc%%{prlse RAM, ROM,
|onaI ‘he suc tlunct i ona y 'S
EEBRG)M nCﬁiR@M hﬁr@t\har eptival skidkt W@f@eV‘&a%ﬁ&&l ABk1bdrage or other
PCT/ US2007/ 084727 37 depends. upan the partlcular
aﬁsﬁtw@qrwﬁ i%ceaé)g. o 0&1}% sediny that capsssgd dhcqrpeor store desired
g%g Eo%ﬁ%%ﬁeemrm%? '1ﬂ1§u%gt1&{stdr§lgﬁsstﬁ9ﬁﬁrés%?hm by EQ fccessed by a
cri unctionality in varying ways eac
pamputen| Alsoaqrrgl ¢omatétmm, is Ipuipesly cbrmodpd mmmttatnewdable medium. For

deci ia uld not be .in rete as causin
SEEie O I AT A gt FERLS DD Sa§ Chal i remote source

{1&9 Z&Joailaﬁca&ﬁé | 50e8 oplik UabIEatwivied [pagi &%italbiu%%@oer line (DSL), or
nﬁgnents modul es, and circuits  descri bed

¢ tachnologich Suﬁeasexdwpﬁrdesacao,smdomowwe|thernﬁ1y dgexial cable,

EF% BG5S P T RS BB Bl A Rfrared, radio, and

aRabivedd kRNinsRA6d fih ¢hd Béfagfied od neddighl DlS{(AﬂdCa.ISC das used herein,

field programmabl e gate array (FPGA)  or

prebgeaserapice dise - P). 3@% disc, itiselrdise dg?a&abvefﬁatﬂ@ avss (13VEY, floppy
[

300 38 BRE, DRCATIRUS waaTP 305BRes, Bl Bencrically, e dises

chpsaiucodata obecaillynmt]d\lagaﬁ eCahbiputiasd tiy ﬂmssmuldray;o kbe included

a n1cropr ocessor, but the al ternative, the

Pitgdae g0 C%p%tﬁyre@ %mefi@nm processor,

controller, mcrocontroller, or state nachlne

HH0d8ls s oTFhermstlais@swuormf dhredisdascd s xamplssi mamdéeh tgygnable any
ﬁ]&g&{%f e El&ﬁsin t Fadro {n% ?méyﬁ% | QR REd ﬁle%%s %ﬂ&’ aBparatus
Croprocessor, ur al'i Yy m Cr opr ocessors,

Viariomy odifi @ﬁtitﬂfsoc ehme esarhplcS Bil] boedadiin appdréntao Elﬁﬁe skllled in the
core t%r any. ot her such confi guration. é90176

Adsthg priglipies slsfnest h gp]élompx ﬁﬁ]aaglée@ftpkjg 1j gyamples and additional
CRAREGLLR b M{GBy t he exanpl es discl osed herein may be
nﬁlg& dggT1ect y in hardware, in one or nore
sof tware nodul es executed by one or nore processing
el ements, or in a conbination of



the two. A software nodule may reside in RAM nenory,
flash nmenory, ROM nenory, EPROM nenory, EEPROM

woreomyLics egi sters, hard di sk, a renovabl e di SRCT/ES2007/084727
CD-ROM or any other formor conbination of storage
medi um known in the art. An ﬁfanple storage nediumis
coupl ed to the processor suchthat the processor can
read information from and wite information to, the
storage nedium In the altern i%e, the storage
medi um may be integral to ?ﬁég%% cessor. The processor
and the storage nedium may reside in an Application
Bpeci Aidevidatcegipabiagd: Circuit (ASIC). The ASIC may
reside in a wireless nodem In the alternative, the
pr oced SWPCCAIN AMRERYE dp AGBCTHISH? Ghinhsy SWiels ffiggeaCSF) from one or
HoSEhGHBIE AT tlﬁ}lérrh\f  Wifs %Jt) .%ﬁgblgpﬁﬁgh]f icggsrﬂaanté th a coded
one or nore exenplary conf’igurations, the functions
tiegenmbed may be inplenmented in hardware, software,
firmvare, or any conbination thereof. If inplenented
in software, the functions nay be stored on or
bransihi YeEcO¥LElafR 10RheRin tHEDP B cEREL fsWpketaRS tQ [gefr‘é%&'t_% the CSF
on a conputer-readabl e nedi um ™ Conput er -readabl € nedi a
Widh 2008+ Q6116 hsRAENHSBIDF00 B R resB I DR NAdesiblving a non-zero

onput er st orage nedi a and conmmuni {on di a

FRCR BiRG S e t CE AR FR I SOBS UPETst or of a
conmput er program from one place to another. A storage

nmedi a may be any avail abl e nedia that can be accessed

By a &berpaties of Blpimgy wdkerei dimprioecsseinky apstative rie weamgret, the CSF

St ut er,- [ n - -

AR AT SR PASRAE RS e 0 P APt N oo

dik@kpafintst@get (PSPNL unitB@NepictirSpatmgRr sk PRSSNADIunit.

any other nediumthat can be used to carry or store

desired programcode in the formof instructions or

g‘at a §héy Ai\Fé & cl@ﬂﬁi lt, %Ere‘ﬁ?ﬂwﬁﬁo@eggoqsﬁ %??IQ‘MV@TO n%eélerate the CSF

conput er. SO, any connection Is properly ter a

oithparice NATe aniéb laed neelionm NRAr uniexamplrisgs bfi Ihktentancous Decoding
of. t ' ransmtted froma website, server, or

gf%@ﬁﬁiﬁﬁgﬁghSﬁﬂPce usi ng a coaxial cable, fiber

optic cable, twisted pair, digital subscriber Iine

(DSL), or wreless technol ogies such as infrared,

padi oThadevied efraaienb, whehan theHeSkk makidas a kbkee NAL bait.

optic cable, twisted pair, DSL, or wreless

technol ogi es such as infrared, radio, and m crowave

are i maé velaek oficldihel, defthdticohPhisial atRekmMer b Brloa@dask the CSF as a
di sc, as used herein, includes conpact disc (CD),

raadem agpase poioptRaB) frinec, digital versatile disc
(DVD), floppy disk and blu-ray disc where disks
usual Iy reproduce data magnetically, while discs
7. The device of claim 1, wherein the CSF is operative to cause switching from one

channel to another channel or to facilitate error recovery.

8. An integrated circuit comprising:
a processor operative to generate a channel switch frame (CSF) from one or
more network abstraction layer (NAL) units to enable random access points in a coded

bitstream.

9. The integrated circuit of claim 8, wherein the processor is operative to generate



reproduce data optically with lasers. Conbinations of

t he above should al so be included wthin the scope of
w@eowptEs4 r eadabl e nmedi a. [00178] The previ ousPCT/US2007/084727

description of the disclosed exanples is provided to

enabl e any person of ordinar% skill in the art to
make or use the disclosed net ods and appar at us.
Various nodifications to these exanples will be

rent to tho e skilled.in,t
R o BEP B b” oAl DB @D B, EDI3 AL uhit Fving o
XAIRL FRandNtindsdd bhd 9Rah-zc©l tovd drayuie PadY @dmb¥d
2008/ 061164 PCT/ US2007/ 084727 39 CLAIMS 1. A device
conprising: a processor operative to generate a

@anneh? Tt né ﬁtjad clr ?l’?@ of 5\/8 eﬂtnﬁle oceg:s%r Esoﬁf t1r5f¥R/rekto generate

strac uni'ts ena ran acces
pei CSH with A 1mdexzb atditisiial &AL uﬂlts The ad&‘at,t(w/o(}fddﬁioaamAL units
1, wherein the processor is operative to generate th
ESSRPTiSiRg A S¢f na&mﬁ%ratet (SPYPL LY Re8 G EEEORATHYCIRE S é%lﬁs) NAL
(4;PR) NAL unit having a non-zero frane nunber and a
non-zero picture order count (POC) nunber. 3. The
devi ce of cIa|n12 mhereln the processor is operative

eperate th east tmo addi tiona
i £ e RS aifepie photiadi thGRA HRATOGRTE & SPerative 6 generate
ARMOCSE I Wish oAc SSALPALANRIdeheSEie NGRS untAboritides 3dIBtantancous
pi cture paraneter set (PPS) NAL unit. 4. The device of

Preading Refrgsbr(BPR) NAd. wrocessor is operative to
generate the CSF with one NAL unit, and the one NAL
unit conprises an |nstantaneous Decoding Ref resh

(2.DR) ThAlintbgrated Grculths dgivi 8ewdbred] 8icnTSF iM1ed®I 4h I-A@me NAL
CSF includes an I-frame NAL unit. 6. The device of

Blihi m 1, further conprising a transmtter to broadcast
the CSF as a random access point (RAP) frame. 7. The
device of claiml, wherein the CSF is operative to
tAuseThwidtegrated cincoimodrBrimcd)donidr dompaisiighe traigs@fieredo broadcast
r to facilitate error recovery. 8. An integrated
el 45 BRI 84S PG @%%é% C-operative to generate
a channel switch frame (CSF) from one or

14.  The integrated circuit of claim 8, wherein the CSF is operative to cause

switching from one channel to another channel or to facilitate error recovery.

15. A computer program product including a computer readable medium having
instructions for causing a computer to:

generate a channel switch frame (CSF) from one or more network abstraction
layer (NAL) units to enable random access points in a coded bitstream to cause

switching from one channel to another channel or to facilitate error recovery.

16. The computer program product of claim 15, wherein the instructions to generate
the CSF includes instructions to generate the CSF with a low-quality Instantancous
Decoding Refresh (IDR) NAL unit having a non-zero frame number and a non-zero

picture order count (POC) number.



nore network abstraction layer (NAL) units to enable
random access points in a coded bitstream 9. The

wo paos@sated circuit of claim8, wherein the prBCEESINT/084727

IS operative to generate WD 2008/ 061164

PCT/ US2007/ 084727 40 the CSF lWl th a lowquality

| nst ant aneous Decodi ng Refresh (IDR) NAL unit having a
non- zero frame nunber and a non-zero picture order

unber. 10. T rated circuit of.
E o b e R ki Bognd e s R H R e [ fyrulions to generate
grnesktigcluddianstfctivhd b aéndr@ashe 08P a4t il@RakwNAlditional NAL
units, the at least two additional NAL units

Bt thesatdeash e additionaket Ak ugiy cQIEmSng\ASCiUMIramelAsc (SPS) NAL
t. 11. Th
?frl]l? é%‘c{r %Pfeag’[rgg?%ﬁlhe% gét éﬁ@ﬁ}%% V\Eh : P Iei n the pr gc essor

is operative to generate the CSF with one NAL unit,
and the one NAL unit conprises.an In%t ant aneous .
Bécodil Ay CHBPHESPIOBTAPRYTORME! Qlisfaim e Wheyean fhqriegrutienp to gonerate

ﬁferé%f* fncﬁﬁe§ n@frﬂatﬁ)niéwgﬁ_nﬁkﬁe {ﬂg%ﬁltg RGL W&Suﬁ@ and Ithe: one NAL

franme e integrated circuit of
81;ut tampiiises ag bmytenitaicngs Redodanpsaftask (IDR) MAbanitast t he
CSF as a random access point (RAP) franme. 14. The
integrated circuit of claim8, wherein the CSF is

oper atrhy 8orhPutC@pdErant Mol Go JTG 1 iors, %@reghﬁl@nﬁsltmwons to generate
anot her channel of to facilitate error recovery.

therfpiilt rludeoigstarationpthugsmeiatcdnudirage A donptt er r ead abl e
medi um having instructions for causing a conputer to:
generate a channel switch frane (CSF) from one or nore

D@t \/\DN@@Q@%Q@%@@ Iayer (NAL) units to enable
random access points in a coded bitstreamto cause
Swi t cRPH§CIPHAPBHE R alsprde qn@ oz s p ef badkarhark ameg cach with a

ga@ﬁé hhl{h@tlﬁ ﬁ{rﬁ@é’r &Eﬁ Q V\ﬁtrsy frath tohf-[ﬂ]ee bERBUYEL R E%grb%mg a random

pr oduc I nstructi ons

@@egpﬁuﬁ (RARY fiabte andehwbeSnd fraine being an®ntfA P Enarcat e
the CSF with a lowquality |Instantaneous Decoding
Refresh (I DR) NAL unit having a non-zero franme nunber

and aTRORsA&! OF clRhLA(! M Ridl ﬁfe 1883 or (£ ratAH B &b cod™dnly one of
2008/ 061164 PCT/ US2007/ 084727

the back-to-back frames.

22.  The device of claim 20, wherein the processor is operative to decode the RAP

frame and drop frames in output order before the RAP frame.

23.  The device of claim 22, wherein the processor is operative to decode the RAP
frame by decoding a channel switch frame comprising one or more network abstraction

layer (NAL) units.

24. A computer program product including a computer readable medium having
instructions for causing a computer to:

decode one or more of back-to-back frames, each with a same frame ID number,
with a first frame of the back-to-back frames being a random access point (RAP) frame

and the second frame being a non-RAP frame.



41 17. The conputer program product of claiml16,
wherein the instructions to generate the CSF includes
WO p@B/06Iat4 ons to generate the CSF with at | easPCT/NiS2007/084727
additional NAL wunits, the at least two additional NAL
units conprising a set paranefger set (SPS) NAL unit
and a picture paraneter set (PPS) NAL unit. 18. The
conmput er program product of cl ai m 15, wherein the
[ str tlons to generate th
Phet r B8t ORGP PERE Biciueh 8 R o FHSHE Sinstyyptions to decode
antde h@t@ﬁﬁotﬁ%b detdliclonBOSHR IfIRSLAR-th BEtIRILABEOUS
Decoding Refresh (1DR) NAL unit. 19. The conputer
program product of claim 15, wherein the instructions
gﬁ ?e ﬁéa ﬁé Epﬁro%?al: '@C&u%j%tsclh%gﬁﬁ g\gﬁér&ﬂsthé ?ns%@t%n%ttg decode
pichele Sssuco@srtaideselcttie Ra@detenoarl dop Mames ﬁf output order before the
back-to-back franes, each with a sanme frame ID
MCwith a first frame of the back-to-back franes
bei ng a random access point (RAP) frame and the
second frane being a non-RAP frane. 21. The device of
27.ai ni'RO comheeeprogtine pprdocestsdaim 26,aphmaﬂni the msouddosde decode

g?%]gge of. 1t e .back-.to- b(?ck fr e devi ce

g gne eér”é%tﬂlcflﬂ%top Sedsd s ﬁn§ %&cﬁ’at{a}%cqfﬁpmmg one or
AReOf@wbAC UM tiohlayee (RAE) dr@p frames in output order
before the RAP franme. 23. The device of claim?22,

wherein the processor is operative to decode the RAP
ane b odln hannel. switch frame conpri sing
% ol‘mﬁ%tﬁ B\%Srlﬂgglﬁ Plpacftl on layer (NAL) units.
24. Adeodmigt eﬂie Bf @B fPbRULIEbatl GanthsNgach W@tﬁpwtseme frame 1D

readabl e nedi um having instructions for causi ng
eonpen avith o firglebene ofribe dackra-backt frgpekbeing Wakardom access point

;Iiil?gfﬁ?r}@%&]thy Hﬂb %Jﬂ{% RAanes {)ei n\évI ;hrgndom

access point (RAP) frarre and the second frane being a
non- RA 2008/ 061164 PCT/ 82007/ 084727
2%, Thae wﬂw&@\rﬁ) AYRCHT® fctceaing sigprngyd ew@%?ép& only one

Bmegggg {Ou]ggckq&%l 0 decode include instructions to
decode only one of the back-to-back franes.
30. The method of claim 29, further comprising the step of providing both back-to-

back frames to a decoder.

31. The method of claim 28, wherein the decoding step includes decoding the RAP

frame; and dropping frames in output order before the RAP frame.

32. The method of claim 31, wherein the decoding of the RAP frame includes
decoding a channel switch frame comprising one or more network abstraction layer

(NAL) units.

33. A method comprising the step of:
encoding one or more of back-to-back frames, each with the same frame ID
number, with a first frame of the back-to-back frames being a random access point

(RAP) frame and the second frame being a non-RAP frame.



26. The conputer program product of claim 24, wherein
the instructions to decode include instructions to
wale@msdelithe RAP frame and drop frames in out pupCDUSEN7/084727

before the RAP frame. 27. The conputer program

product of claim 26, wherein %ﬁe instructions to

decode the RAP frane include§ instruction to decode a

channel switch frane conprising one or nore network
straction |layer.(NAL) units. 28. A nmethod conpri sing

The. s Rep G g

g one or nore of back-to-back

franmegn chambr ¥hdritive Haiiodd edEor dorendihRK-to-Watl fri@mes, each with
first frame of the back-to-back franes being a random

Hecware fomatID nrmbyr, fwidhe &istl frame ok dnbadkrteriach diamesabeing a
- RAP f ' i
BRGS0 B0 ELART, St M  HOPRIAAE and

back- & alebadek opeanes to JecodEheendt moek of badkaiora’dR,frames to switch
further copprising the step of providing both back-to-
BEORCIS OB el CHifte CHVIEERYCTY-31. The net hod of clai m 28,
wherein the decodi ng step includes decodi ng the RAP

frame; and dropping frames in output order before the

BRAP f Aasystem3@mpFismgret hod of claim 31, wherein the

decodi ng of, the RAP frane includes B decodi ng.,a ch el

S o o Eaitet BRI el Gl BERgcRE Auaeiel SwieR Hifne (csp)
AbAL SrRUrintite hedRirk abdNablioRYESNAIS) urfts 8L random access points
conprising the step of: encodi ng one or nore of

ecdoded b stedant, aades, each with the same frame ID

nunber, , with a first fra of back-t o- back. franes

bei ng aadefaie& o%e%‘&%%ios d%cc?.g%tthe ?%ﬁ% “HPEme “é‘iﬁ%}gﬁhoén on¢’channel to
SRARAChANRIEr Pehéiltate SRRV ane. WO 2008/ 061164

PCT/ US2007/ 084727 43 34. A system conprising: an

encoder operative to encode one or nore of

?@Ck'kﬂhgﬁ§§c%£$¢§§ ﬂ§§§%%%4th the sane frane ID

number, W of the back-to-back franes
bei nggéncratmgdothaaned asstchdranic ((FRAR)roint aneo@imdrd f@work abstraction

econd frane being a non-RAP frane, and a decoder
6 QAL i (Rt Rem gFcatbPebrn Baeted BIAER. f raes
to switch
37.  The method of claim 36, wherein the generating step includes generating the
CSF with a low-quality Instantancous Decoding Refresh (IDR) NAL unit having a non-

zero frame number and a non-zero picture order count (POC) number.

38.  The method of claim 37, wherein the generating step further includes generating
the CSF with at lcast two additional NAL units, the at least two additional NAL units
comprises a set parameter set (SPS) NAL unit and a picture parameter set (PPS) NAL

unit.

39.  The method of claim 36, wherein the generating step comprises generating the
CSF with one NAL unit and the one NAL unit comprises an Instantaneous Decoding

Refresh (IDR) NAL unit.

40. The method of claim 36, wherein the generating step includes generating the

CSF with an I-frame NAL unit.



channels or to facilitate error recovery. 35. A system

conprising: an encoder operative to generate and
whe@adeast a channel switch frame (CSF) from BOEUSI007/084727

nore network abstraction layer (NAL) units to enable

random access points in a cqﬂpd bitstream and a

decoder operative to decode the CSF to cause sw tching

fromone channel to another channel or to facilitate

3Lner APF R gt AR o FEHEny Bt PPl the cor as

FelrRloMedcosss hoal SR ART frh@B to bfyRiatd MahclURiifchin0 enabl e
random access points in a coded bitstream 3 The

met hod of claim 36, wherein the generating step

clu r e It o
Bt oBREARONS LIS, ML R G g syicnime
frofroneehantet ajmloﬂwfrblexnnahﬁl raspoase aehorgpeietdICEFor der
count (POC) nunber. 38. The nethod of claim 37,
wherein the generating step further includes

ner t
ﬂ%l : S‘ﬂlé thotd ecg%?n %Wmfﬁggédl Ifgmié"} Ftthé) @gb Mﬁi-recovermg
tonmpm sBs uatheebdqxhbmamnn mpomﬁ%)hel‘démlmdl ¢Sknd a
pi cture paranmeter set (PPS) NAL wunit. 39. The nethod
of claim 36, wherein the generating step conprises
generating the CSF with one NAL unit and the one NAL
unit conprises an |Instantaneous Decodi ng Refresh
(IDR) NAL unit. 40. The nmethod of claim 36, wherein
the generating step includes generating the CSF with
an |-frame NAL unit. WO 2008/ 061164 PCT/ US2007/ 084727
44 41. The nmethod of claim 36, further conprising the
step of broadcasting the CSF as a random access poi nt
(RAP) frame to effectuate channel switching. 42. The
nmet hod of claim4l, further conprising receiving the
CSF; and switching from one channel to another
channel in response to the received CSF. 43. The
nmet hod of claim41, further conprising receiving the
CSF; and recovering froman error in the coded
bitstreamin response to the received CSF



