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transmission systems, and more particularly, to methods and apparatus for providing

fast service acquisition.

Background

[0005]  In current content delivery/media distribution systems, when an application
involves the transmission of a multiplex of compressed media (video and audio) where
a receiver tunes to one of the channels in the multiplex, the latency in switching
between channels is key to the user’s experience. For example, in a conventional
multimedia broadcast system, a multimedia server consists of a bank of source encoders
that compress individual pieces of media that feed into a multiplexer, which
consolidates the compressed media into a single multiplexed stream. The broadcast

server communicates the compressed content to a broadcast receiver over a broadcast
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[0009] Progressive intra refresh enables channel switching in an incremental
fashion. The prediction needs to be controlled such that a complete frame is refreshed
in a pre-determined duration. In this case, channel switching includes latency equal to
this duration in addition to latencies induced by buffer depths and switching at lower
layers.

[0010] Thus, for example, if a device is receiving a multiplex that contains one
hundred compressed media channels and the device user wishes to switch between
chanriels, conventional system may take between 1-10 seconds to perform each channel

switch. The time for each channel switch is generally dependant on when in the

transmission frame the switch request occurs. Thus, device users experience long and
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[0015] In an aspect, an apparatus is provided for service acquisition. The apparatus
comprises means for generating one or more channel switch video (CSV) signals
associated with one or more multimedia signals, means for encoding the CSV signals
and the multimedia signals to produce error coded blocks, and means for encapsulating
the error coded blocks into a multiplex signal.

[0016] In an aspect, a machine-readable medium is provided that comprises
instructions for service acquisition. The instructions upon execution cause a machine to

generate one or more channel switch video (CSV) signals associated with one or more
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[0022] In an aspect, at least one processor is provided for service acquisition. The
at least one processor being configured to receive a multiplex signal associated with a
plurality of channels, detect a selection of one of the channels, decode a channel switch
video (CSV) signal associated with the selected channel, and render the CSV signal.
[0023]  In an aspect, a method is provided for service acquisition. The method
comprises constructing a plurality of transmission frames where each transmission

frame represents a selected time interval, and encoding one or more channels of data
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BRIEF DESCRIPTION OF THE DRAWINGS
[0028]  The foregoing aspects described herein will become more readily apparent
by reference to the following description when taken in conjunction with the

accompanying drawings wherein:

[0029]  FIG. 1 shows an aspect of a transmission stream that comprises a sequence
of superframes that are used to transport a multimedia multiplex;

[0030]  FIG. 2 shows an illustration of RS sequencing;



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0028] The f oregoi ng
aspects described herein will becone nore readily
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when taken in conjunction with the acconmpanying

draw ngs wherein: [0029] FIG 1 shows an aspect of a
transni ssion streamthat conpPises a sequence of
superfranes that are used to transport a nultimedia

[0031] pl @IG. [3083s £h&wodk R WonPRsdd 4 ' f i cquisit
sequenci ng; [0031] FIG 3 shows net m%;@e?ﬁgfg s8ivice hequisition
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aaﬁ?aﬂp%@qqp@ﬁlogwstem, [0036] FIG 8 shows a device for
acqw sition system [0037]

in e of a servi.c
[l@?%] Fﬁ@ 7 Sh(ﬁ%st Rodehgd 198 Prpydingpatnestsodf a sseviod @equisition
sgsiqml;sml on system [0038] FIG 10 shows an aspect of

§1§ ni cati on system [0039] FIG 11 shows a di agram
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client sides of a comuni catl on system
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acqui sition system [0042] FIG 14 shows a diagram
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spwemspect of a T-packet;
[0041]  FIG. 13 shows a diagram that illustrates fast channel switching provided by
aspects of a service acquisition system;
[0042]  FIG. 14 shows a diagram that illustrates the flow of T-packets in aspects of a
service acquisition system;
[0043] FIG. 15 shows a diagram that illustrates a video frame arrangement in an
aspect of a T-packet;
[0044] FIG. 16 shows a diagram that illustrates a video frame arrangement in an
aspect of a T-packet;
[0045]  FIG. 17 shows a diagram that illustrates an arrangement of transport headers
(TH) and sync headers (SH) used in base and enhancement layers of a Super Frame;
[0046]  FIG. 18 shows a forward error correction (FEC) code block structure for use
in aspects of a service acquisition system;
[0047] FIG. 19 shows a frame organization for providing video and audio
bitstreams for use in a service acquisition system;
[0048] FIG. 20 shows a server for use in aspects of a service acquisition system;

[0049] FIG. 21 shows a device for use in aspects of a service acquisition system;



[0044] FIG 16 shows a diagramthat illustrates a
video frane arrangenent in an aspect of a T-packet;
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[0054] For the purpose of this description, the service acquisition system is

described with reference to implementations using an open system interconnection
(OSI) model. For example, various aspects are described with reference to
implementation at one or more layers of the OSI model. However, aspects of the
service acquisition system are not limited to this implementation, and may be
implemented using any other type of hardware/software structure, configuration, or

communication model.

Overview
[0055] FIG. 1 shows an aspect of a transmission stream 100 that comprises a

sequence of superframes in a multimedia multiplex. Each superframe (102, 104)



types of nmultiplex structures. [0054] For the purpose
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fslRNiige Since the device can utilize the partial data.
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data transmtted in a superfranme _in a way
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is, the application data that can fit in a frame is not dispersed across multiple
frames in the superframe and maintains its contiguous nature. (MAC Layer)

3. The most important information (for example working keys) along with the Real
Time application data is pushed as far back in the frames as possible. That is,
any MAC layer packets containing padding octets are present at the start of the
superframe followed by the application data (Stream 1 or 2) and then the Stream
0 data. This will ensure that a receiver always has an opportunity to get the
important information carried on stream 0, as long as some application data has
been retrieved before an Early Entry/Fast tuning trigger. (Stream and MAC
Layer)

4. Stream layer octet interleaving is eliminated to prevent dispersing the

application data (Stream layer)



shoul d have no effect on the contiguity of the Real
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multiple frames in the superframe and maintains its
conti guous nature. (MAC Layer) 3. The nobst inportant
i nformation (for exanpl e workPng keys) along with the
Real Tinme application data is pushed as far back in
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implaneentatiomy ¢hg [NAES]ayen odstheCAES @fack k&€ WACClayer capsule data
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performed. Modifications to nventi on

rxsoparkaty @ egxhsafdihe Rihcidel biselsa020206) ARS ABETHIRALEQV@ly across
8 tyRisaly Jnpl enent ation, the MAC | ayer of the
A]%%rasnb%c(se'f é%éél\;ﬁégf%%?g%sgg ule data (nultiple RS

[0@¢ bl Dok &hgmant off SPRSS@e IR @Sa %ﬁﬁ%n@ainin% four MAC layer

Sﬁ%?rfrags. This procedure is known as RS sequencing
PAFRFY & Teleaedtie ds ParRausub-Riock 286. BVishinsa frime, eachrdS eub-block is

iktBrldREd e 1! [ . the RS .co bl ocks .

(202, 23?)*1 heddt @%@F tgf&%‘ﬁgﬁ%ﬁ%gl ‘f"@eé’&?%‘é-s Bﬁﬁarflglﬁniééhefe are

t¥p RS. codg NpaBsL@Y2r 1Qk et sipediahe, e4P06She Thftats W FIHowing in

¢ foraé}sRSc'ﬁO(?e bl ock in a frame containing four MAC

ayer BS& &t's is referred to as an RS sub-bl ock 206.

1Wt hi_n W each RS sub-block is interleaved wth

t he EHB{M ¥ernagkstdtome p suisbloekiof firso RSsodEblockxanpl e,

21 tipge K I 02 In a
P PR o QS sy o sevong RS coce

superfrane, e
or debloshecified: 1. First MAC | ayer packet from a

sub- Rl oc first RS code block. 2. First MAC | ayer
3'p ac kg%m]n? é\&&pﬂ%yeé 8?5"& ?58%‘?1?1 gaagipibnpleelk of finshRS sodmblols
4.codeSecond MAC layer packet from the corresponding sub-block of second RS code
block.
5. And so on, till the fourth MAC packet.

[0061]  The data delivered by the Real Time application is processed in a contiguous
fashion by the stream layer of the AIS stack and during MAC Layer capsule formation.
This contiguous nature changes when the RS code blocks containing the application
data are dispersed across the superframe to achieve time diversity gains that provides
better RS coding performance.

[0062]  Any contiguous application data (for example, video-frame data that
occupies a single frame worth of data) is dispersed among more than one frame by the

MAC Layer sequencing of RS code blocks. The receiver has to wait for more than one



bl ock. 3. Second MAC | ayer packet fromthe sane

sub-bl ock of first RS code bl ock. 4. Second MAC | ayer
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code block. 5. And so on, till the fourth MAC packet.

[0061] The data delivered by the Real Tinme application

is processed in a contiguous ¥&shion by the stream
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Seau ncing as follows. In an aspect, all the streans

in t et nnek MG, nHeoteso! t dliacates eanper-intaicani@ggl Ouffer every
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Dat a CreaniNimRASCEleBIoaa! isaht 86Ab&SIR PER} '
rfrane of .size (NumR- S@gfegﬁlggﬂgﬂ ¥é]§%resent

buf fer .e;t(eré supe
*122) d8 it Rata (Hhappel MACNayarcamslbdor thek stpeifsande
nunber 1f KRSeEEOthe FRBIHP) pARGRd oL the Data
Channel M%%%I ayer capsul e 1;%9{3@39%63% F%‘%\a"."c’r@: %r example,
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WO Oy xampl e :

2. This VurfEr R Bintatted into a table having "NumR-SCodeBlocks" columns and

K' rows. Thus, each cell of this table is 122 octets long.

3. The protocol starts to fill in the pre-interleaving buffer with MAC layer
packets row-wise starting with the padding MAC layer packets first,
followed by the MAC layer packets carrying stream 2 data, stream 1 data
and stream O being the last.

4. Each column thus forms the top 'K' rows of an error control block.

RS parity octets are added for each column formed above followed by RS

sequencing before delivering it to the Physical Layer.

[0065]  Thus, by pre-interleaving it is possible to maintain the contiguous nature of

the application data within each frame of a superframe.

Channel Switch Version (CVS)
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andom access into the coded video
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d&HENGE: el ' f interest ina nultiplex is
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starts to decode the CSV. This operg{pincsjn s adpBi"of a service

acqugsitb% sé’ﬁtéglus _ Hewotkn0csNnpsisas pbrdadsast serderad02t thex operates to
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| ayer protocols.
communicates with the network 306 through communication link 308 that comprises

any suitable type of wired and/or wireless communication link. The network 306
communicates with the device 304 through communication link 310 that in this aspect
comprises any suitable type of wireless communication link. For example, the
communication link 310 may comprise an orthogonal frequency division multiplex
(OFDM) communication link known in the telecommunication industry.

[0069]  The device 304 is a mobile telephone but may comprise any suitable device,
such as a PDA, email device, pager, notebook computer, tablet computer, desktop
computer or any other suitable device that operates to receive a multimedia multiplex

signal.
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acquisition because it positions the CSV and other important frame information at
strategic locations in the transmission frame so that fast service acquisition can occur.
A more detailed description of the pre-interleaver process is provided in another section
of this document.

[0074]  The output of the packer 324 is a transmission frame that is input to a
modulator/transmitter 326 that operates to transmit a modulated transmission frame 328
over the network 306. For example, the modulated transmission frame 328 is
transmitted from the server 302 to the device 304 using the network 306. The
transmission frame 328 comprises a sequence of superframes where each superframe

comprises four frames.
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to undo the encapsul ati on prdcess pertorned Dy 1
isprgglkeé[;edgg@ usethsutpoe/cbinnehewitch Joaik®#4 GR2atkStd MRYthe source
' 334 that operates to. .
S T M ———

desoder 346 apdetksbico aksode [0 163V TherEGoeh: O 9Gw- i
bl ock a?lgdi npsut to ae{:EC decolder gg% t{;g{m ego%ggwtrﬁsé’lunon

V%%Sigg E’i t%ﬁﬁle&[‘?@ﬁlﬁf"’sd’(aﬁ’éel dercdispiay tontho devite osert dn @5\teantime, the
wtpbgciste 00908 UG SRR 148 PR omn for e
sergtad e ghargichn Méls. prbbess 99 fciiea@BOHIBE B4RRPEEABHehOof the
ergo?cc%%gd B tpircg:vlﬂleacf b}c/: t%n;r)]rgl—ihterleaver 322. Thus, aspects of the service
acquisition system operate to provide CSV signals and pre-interleaving to facilitate fast
channel switching at a receiving device.

[0078]  FIG. 4 shows a server 400 for use in aspects of a service acquisition system.
For example, the server 400 is suitable for use as the server 302 shown in FIG. 3. The
server 400 comprises processing logic 402 and modulator/transmitter logic 404, which
are coupled to a data bus 406. The server 400 also comprises source encoders 408, CVS
packers 410, pre-interleaver logic 412, FEC encoder 414, and packer 416, which are

also coupled to the data bus 406.



The tuni ng/ channel switch |ogic 344 outputs contro
signals to the source decoder 340 and CSV un-packer
w@3@70887eont rol whi ch channel of the recei ved Pei/USPOER37995
i s decoded by the source decoder 340 and output as
- decoded channel 342. [0077] In one or nore aspects,
the tuni ng/ channel switch |oglt 344 is tri ggered by
user input or by any other activity occurring at the
He70Le IA4oneNegNmard haRe) B 4i6kbsk e%psd
user, the tunlng/chanﬁg% smnt]% gdﬁg g%%’?ggrdgé%%?g a CPy,
PIORESSOh Ealso aiTay brsdwaler logio rmamarlyleelsmbmst eidtuahaibRine, software,
Ao nf or sour ce decoder
Ao aly EBBRGLA oF b Pirg 0 oy meiorine rpresting dogic 402
generally fmqimbs togio/ 6y Sx&me%a&hﬁ-&ﬁcﬂaﬁj%é g Davns haa r}ﬁlcontrol one

to the device user. In the neantinme,
%‘B?R?é’sl%é %EQPHQQF'(B@IB%$ fsthel serseli 40@ Vimfherintetriabdath msmos
00801t r aN$81 AR crrftlaaﬁ?rtnft?f dl‘i)% eeécglﬁ}%?sgavﬁargware logic and/or

This process is
Wﬁg@ﬁbﬁpﬁrab to hoerthe Bercﬂdﬁm tb|tmﬁklﬁlt&rﬁultﬂ%@149ﬂ1uhﬁﬁex over a
aenep aver 22. Thus, aspects of the service

ACyUr T T STETPLIN o 0BE €Tt BOF gRAeHANLTIoviseyndhsammagpect, the
mo@:latﬁf/&ﬁﬂsﬂﬂttéﬂlggfcqotl%h%hgc%taec,gfngﬁﬁ%ggﬁﬁﬁv%\gllan&e\f”4&§ Fmgexample

at a recel vi ng devi ce a Sserve
60 appact, GQ%C(PWQWQQQTSCWHGI AEiSrca)rrqaelsasca] biocati¢dspehannel configured

400 table f
SUBLE e fo2ter BOORP gl R BRI R miglenthe. cer ver 400

[008#ir i sEhe powrcesaiotgrd 408 @oﬂﬁ?se%? number or type of | Source encoders
¢ tduI ator/transmtter | ogi ¢ 404, which are couple
APRERG [PsTeAPIES CPHESPORFIRE rlnmwdng@dmams d20goproduce source

terl
e R a2 3 R R A g S el 5 o ey he v

lﬁf@upﬁtmﬂl # tdomnpaizesa ldDM-Seséﬁﬁlo[l O d&entiEntBNEedabRr @ersmns of the

BB die PRSI R e B Yeogmptoriabe ¢SV informaton 424

iepreniBd s aﬂﬂtl‘iérld@étloﬁmﬁli‘lﬁl@@o%ﬁg#mre and/ or any
conbi nati on of hardware an tware. Thus, the

[?)QS@ es ST%C]\@gﬁ)a@kal@ gll@emmpalsé ¥nyc ommbms@@qdbbgarawbﬁ anld software
rea ons ana to contro

G, T SR VLTS, B, A o0l e

CAinforaatibe 4261ﬁ99]§r66xhcedaq@a1b H%eéto the €99 %%nﬁ fon 4 424 is packed for

dnlgdulator/transmtter | ogi c 4co ri ses
POGTE 2S5/ bbansioyignadr dn @Mhermgwa,tthe C(S\éiﬂfmmatlba 436 iy délivered

aé]-gfpoﬁt%fbﬁﬂ{]ﬁgﬁgl a multimedia nmultiplex over a data
network for Teception by one or nore receiving

[4083] ceslhelFEGrnaslpedld comgrisepdhy a6:binhti@NSMdti®hre! 28isG iware
[i a co nlcatlon channel 418. For

404.co
to eﬁ%ﬁn@rrqrﬁo R2aSisbas RY pdipp i tourseomcetehsighals 482 and the
eIiRpRIAIEEE VS RIrBARGR! 4ﬁ‘aﬂgtelex3919ﬂ]£,' B encoder 414 operates to

produce error coded blocks.

[0084]  The pre-interleaver 412 comprises a CPU, processor, gate array, hardware
logic, memory elements, virtual machine, software, and/or any combination of hardware
and software. The pre-interleaver 412 operates to pre-interleave the error coded blocks
output from the FEC encoder 414 so the input source maintains its contiguous nature
when packed into frames of a superframe. For example, in an aspect, the pre-interleaver
412 operates to form a pre-interleave table that is packed with error coded blocks as

described above.



to allow the server 400 to broadcast a nultinedia

mul tiplex. [0081] The source encoders. 408 conprise

w@eop7/m88Ther or type of source encoders that opRCHUS2006037995

recei ve correspondi ng input multinmedia streans 420 to

produce source encoded streans 422 and CSV information

424. For exanple, in an aspect5 the CVS infornmation

424 conprises | owresolution independently decodabl e

(P685] onSThefpatitg (efPPSuliEl) 4168 Q... A e

det ai | ed descr| (ti og o?u?h‘tel CcsV ir%%%r ?Iﬁ%l%?&% :g%sjﬁardware and
el pm a%{? kg packer A opératehits encapsuietet the 808 2dded blocks

S 4 onprise any conbjnati on of

TR i BRaR bRy e PE e RSy e BBl psbsiing o sequence of

wperdipses atherd dueh CBYerframeIddRIpriass faffraMss A %ﬁhﬁlp%ct the multiplex

.encatpsul at ed S information 426 is produced. Fn f%m

3SR theqaodsdgior/irarsmities & tamsmissiopacicedh hetwodeko vae or more

B&eiviflg idByib@nd signal. In another aspect, the CSV

information 424 is delivered as an out of band signal.

[p9¥E3] PuengBEreticodkoncAiin@enpdcaetcaBies MPbRRLEOD prepare a

. e and.software to, performerror coding, suc
r@‘@“@e@‘ %@F%ﬁ“}wl%@ C6eHV 8- drics s cbheseig the snudtiplen nomptiges CSV
igfocapsall adepieGOribAeardiRy | F >, the FE
1en(;oder 41&;1&8 per at ?‘seatégmg rcgg%cgglggﬁsr %%t %%3%%‘4 r%%egctﬁgsgllow%or fast
SPOEEACaRHEIG: e Hontexamplos ewhenl 2 ahampli desge eGElY, occurs, the CSV
iRofthtRs ’qsg:ﬂyedq%gér%gw %Z%C%gg]{%e q\cla\l?% t%gﬁ&%ggrléwyesolution version

el enent s, ua
of drebiemachannelo fFubthesivae easpeis s0ht Wdtéin oiréb%fze the err%recoded blocks

re-itnterl%f(efgver 412 oE)erat es to pre-interleave t
OgF%C&r THRY NG peRekisame tqenablertbeme v ehazmel torbeapiérklydetoded.

[00%F11 NPRAt anSR ' ' ' nti guous nat yre en

[pac&ed i nto P é&aﬁttle]g% %&gghg‘ﬁ(ﬁ%érrgtfe aP ?oégfl&eax Hﬁlll ,Ofﬂﬁalaﬁmlssmn

framge orhere Ieechprenimissio deanss repteseaper 88l8Sted AHOTRREAal (ie.. one
i s packed with error coded

re- nferl eave, tabl e that
Sﬁog‘%’la Q{F Hgsequa 4P RSTAES vensodeoprgsr mipre qbariads of data into the
luedlta RS Waaddisdioft FonsR MRk i.paf | on . of :
’ r?ar d&/ar e and Sof twar e m:h%l%gﬁ Ségé%%&c ? 5?9 tlg ghépoglg R dptogpgdetermined

Ugseat e frapew s tist chhaanel jittee cem be mbswobteiatll eekisink dMce using a
| ex

it -int.erl eav ble.to.generate a nultip )

LT O AT RN S —

fastupenvidea meyubuitiaar iaa@ScHaabél EwANRS - bdtRed of ¢ imedi
nrl ﬁ#g&' ex is sent to the nodul at or/t?angm%?{%g Ofogr]%ummedla

TRy ifeo AllQiBE tacsivingoddviaes torabsotb chomeel jitter using a single

buffer.

[0088] In one or more aspects, the server 400 operates to perform one or more of the

following functions in aspects of a service acquisition system.

1. Generate CSV information for each channel to be encoded into a multiplex.
2. Include the CSV information with video information fo be error coded.
3. Perform pre-interleaving to rearrange error blocks within a superframe prior to

encapsulation, which maintains the contiguous nature of the input source signal.

4. Perform encapsulation to produce a multiplex for transmission.

[0089] In an aspect, the service acquisition system is embodied in a computer
program comprising program instructions stored on a computer-readable medium,

which when executed by at least one processor, for instance, the processing logic 402,



recei ving devices. [0086] During operation of one or

nore aspects, the server 400 operates to prepare a
worioviopd7e for transm ssion to receiving devi CBST/US2006/037995
wherein the nmultiplex conprises CSV information and
pre-interl eaved error coded bl ocks that are organized

to allow for fast service acoifi sition. For exanple,

when a channel change event occurs, the CSV

proflesrtitel fonctichs Pebcived hdRePdest B¥nRid BRI LG8

to render. a | owresol ution versi gﬂﬁof t rg%%%@’%%‘%@n.s may be
: Iﬁaﬁ;%gﬁ%hg?eewa%@& fgosr?fa @%plfystﬁedahbe gmfdim, stdtah s1d Doppy disk,
cp I e ane. o e s r 0 enable

" the new cﬁﬁ}ﬁg %3 e%&?"%’kﬂ ‘%&98@@%’1{ %ég’%] of fyapther type of
mepent devite os epmputeddéhdapleraédsmt Maf MSHIdE o dhe server 400. In

%Q%al i tg f transm ssion frames where each
L ATRSES: 51F Intsirbiopemag be downlpaded inta the seiveed0fremval external

device-or neREorR§E . 400 al sp.operates to _
encode one or %g?% tgﬁgﬁtﬁgﬁé&gg’ RNl r@g th€ BOPRIFR piuctions,
Bhen: ¢xgaatat oy the plocassing logieded, proeiie ohe @r adrd abkSects of a service

oded into, det er mi ned t i ssion f
FRIREH skt o REREBEhToBe. absor bed at a recel vi ng
[dead]ce WaéBEpre, fiendher 4ol BperiRY iR DR SELEGE s?gp%cl(tjsr%f a service

duration. Thus, the systemoperates to provi
E@ﬁltléér Ristean aleq l@ﬂ{éﬂ@ | fost aw:vlitCthqmdﬂim dfc htlﬁficb@tm@laﬂed in a
S : [ iba mul ti.plex, ile owi ng )

T eggl?vianglgc}ﬁ?ﬂgé tsgglggg%er BoeHahAerhy sever %QilH@St@teS just one
igplegieatabioh famd. thhOOBS] irhpleﬁﬁﬁtaﬁbnmeep%i%ﬁacmiﬂ ﬂ'ﬁ: scope of the
aservg({ﬁf(ﬁf_g)o E}ge[ates to performone or nore of the

PRSCLS A B5E%-ons i n aspects of a service '

acqui sition system 1. Generate CSV information for

each channel to be encoded into a nultiplex. 2.

1 riGapeulerdtriictnren t h vi deo i nformation to
rr d. 3. Performpre-inter|leaving to

[@% r aglglg'%?ﬁ’é?" SHRGERET BF # Mak? GhamsbMAG heyepeapsnletstructure 500
pROCRPSHtkALonQST, asbbicE ' RS uiki | guQusnat yr e

of the input sogéruct:egfs?g%rg%c.@ aﬁ&”@@??%?%@h?ﬁ“ﬁ:%ﬂ%t%ﬂnel MAC
laygr ¢pede o0 gomprises shesfellpwing in disordsisipasificll 69BY], | N an
1aspect gt hg, geLyice fcqui sition systemis enbodied in

a conputer pragram cotprPEPHIFS oM PHSEMUREGaBNE packet that
st or ed intludesaherPuta@hanadaRCaa iR dh e MG sgshen

execut gd bl}l/’x| ]gt | east one processor, for i1nstance, the
pr oces $IHEM bgrekeuontegralauneber o MAGneyirqrskdesatjihe dtream 1
her ei ngafz0r exanpl e, the programinstructions may be

| oaded into the server 400 from a conputer-readabl e

3.medi umStrsami? packet £ Intgppyl wlinster oCRROM 12 ENetS 8drflyi
FLASH nefory device, RAM ROM or any %?@f etype é?g stream 2

2

4. MAC packets containing Stuffing Packets to make the MAC layer capsule
an integral multiple of "K", where "K" is the number of information blocks
in an RS error control block. For example, for an outer code rate of 12/ 16,
"K"is 12.

5. (NumR-SCodeBlocks) x (N-K) R-S parity packets.

[0092] Given the Data Channel MAC layer capsule structure 500 and the relative

small size of the stream 0 packet, the MAC layer packets containing the stream 0 packet

are certain to occupy only the first of the four frames in a superframe. This information



menory device or conputer-readabl e nedi um that

interfaces to the server 400. In another aspect, the

W0 p®vH088726 ons nmay be downl oaded into the servePCHOS82006/037995
froman external device or network resource that

interfaces to the server 400. The program

i nstructions, when executed b&/7 the processing |ogic

402, provide one or nore aspects of a service

wilbjalvedyki teniosy s @ d&sedFSE ket RN el i
Therefore, the server 400 op(glf@at es i n&oﬁ{éggfr%ggr%olr‘uemng where the
HEP¥e Qniyfreeeivesy the dast éh@ai%!lcﬂsofmﬁusgslsoﬁmgugerﬁﬁﬂhl eSihas btream 0
S8 R S i uded jin a _ )
SRR RN, Sl RFL KRS Tl B peing caried on
geamel o Sfeant Ryktis dédableus tenquie thai Tl @E@Wﬁgtde%}e?ﬂgble to receive

thg t otEer in‘g].erren_t ations are possible \{Vlthi n

sca‘ﬂ}%a“b Pagket §dpreceiyedigscharridhn dataicarriethn strapabnestream 2.
MAC | ayer Capsule Structure [0091] FIG 5 shows an
aspect of a Data Channel MAC | ayer capsule structure

ol MiAGhuyef Caspledtsicafre a Servi ce
stem The nnel. MAC | ayer capsul e

90 I Si k@n s ta Cha
[gg%jcongl&éggx?‘ﬁ%a? Bﬁﬂe%t\/ﬁ?aﬁgﬁ?tﬁ (haangd MAE leysssiapsudeistructure 600
aérawyd By afhdcendf @ RaeiketacquidiBl i
ggl way's- 8); ea?é nt Str ega?hﬁg@ Sg%lf(lgé;th bl? hﬁ%cﬁﬁzggq\dﬁ‘g Bps, Capsule
SEciite PO0trepay Bris cepyed| towhrsladbe eBOXf e ISith @@ttmiel MAC layer

- rof MAC Layer packets carrying
cglt?s‘rﬁgtrzgtir %tgétagf.gﬁ ?k SE%{@ 2 rﬁagkeﬁ%arlgé{lac}é Flhﬁ)ggc,aa@ulfh u s organization
eMATRY tvea rgabied devied IsyabROtoSeE@aMie Fah@ (ﬁéaét%f I\%\léceived any

P?@f?ﬁﬁites ont ai(gj ng Stuffing Packets to mak

pordered,

Arecin SgERdrdIstRme pl e of "K', where "K"
[0094] he RUFPRHA! tHeh ' KSed D8N0, RS, &rro .
control” bl oc “For e%g%ta{él?&fhgbeglﬁ?%u%agf‘uq%gﬂ'é&}lr&témdfompnses
theApollgwingkn thesorder spseifiedbeiBwSCodeBl ocks) x (NK) RS
parity packets. [0092] Gven the Data Channel MAC
1 ayer cdepsupakstsicontainity S0@ingidckdierd Ghiat fhy Mﬁ@%&er capsule an
si ze of. the_ st realm Oﬁ%gcket,, the MAC | ayer packet's
cont ai il ratl FEple f KO, whereK s shecrumbgrroftiofopmatiqry blocks in
_?_E: é’ It ﬁolfsﬁrgl?ibron \}1\/&2(_)?510?:19.UFOPc erx%.m:f)?e, ) osulfgrecrofdg ?ar{g of 12/16, "K"
is 12. Note: RS PAD packets are few (at the most K-1) compared to the

MAC packets containing Video data. Therefore, in most of the cases, frame

1 will have some MAC packets containing Video Data. (150 kbps to 500

kbps)

2. Stream 2 packet - Integral number of MAC layer packets carrying stream 2
data.

3. Stream 1 packet - Integral number of MAC layer packets carrying stream 1
data.

4. Stream O packet - This comprises an always-present Stream O packet that
includes the Data Channel MAC layer capsule header 602.

5. (NumR-SCodeBlocks) x (N-K) R-S parity packets.

Availability of OIS information




will always be lost in the case of a request for Early
Entry/ Fast Tuning where the receiver only receives the

wo agv/ossteee or | ess frames of a superfrane. SiPCEUS2006/037995
stream O carries information (exanple, working keys)

needed to decode the data being carried on stream 1 or
stream?2, it is desirable to Enhsure that a receiving

device is able to receive the stream O packet if it

[0895) vedn anyaspact! f&f EAle Bl /@aﬁaT ﬁﬂlﬁ rbcﬁﬁ{ ?gé%uﬁm information

d d Data channel ayer
eldﬁf?rpnﬁ rztge Rgﬂgé}seaqidoczglogrﬁwge aharasbemwmxﬂl asﬁ)ﬁt}a is to be made.

t ruct 600 generated b
ShaneslobiobBiet SR SIS GO0 AT ASEa Sl orsony

inagestainCegsss I(egstecewtngr gevb Whica tohediBlO of SrBRVES ok %ngg logical

a Channel MAC | ayer capsul e,

c%iapléejh;?q(i?gvlhegﬁ,lé gﬁg@r%t@@tsg) arhais pihages] slwmtchlhg W111 be slowed if a
daRBUl fts Jﬁiil&h@%gﬂné\lio@fffa% ﬁ) %19@ tllxeh@tl%%éttﬁgge N change has

o et A Nortat o gllf\éeﬂ;mc&dmirﬂ?amé uPerifRa ﬁ’ébl h
that de ioad s a aole to the
hegp drigagaechnNopa P t he Dat aﬁemannel C

TEUEPE Sneriie) T 3o TEG LonpRratis wHshT ankDttengpinfame to

rehievothdedISSpReinbiied bel ow. 1. MAC packets contai ni ng
fin pagkets to make the MAC | ayer capsul e an
[ﬁ{’# gr alheFefoEs. pn an @$Pe¢1K'fhe toiggardor’ Beirly Bnti y/Eaq MwlRig i9brovided in

or. control bl ock. For
aggia’%%n? 00 RO, T AR, BpcSbyaii By i ocrames,  This i

-1)
anganeplisksgl B’,A’p):qﬁzmkeg thedokovigw (at the nost K
conpared to the MAC packets contai ning Video data.

1Ther ef aPting theMD&kiceih tlh@decx@r%%é £ hEAR ¢ Lyd d
so?r;eMzC Eggckgts cCont éll ning Vi d(laor Dat a. ﬂ?(%% Y(ebggugegframe an

500 kbp®fs she mformption wwheakBarly Enmy/@gxtag umms%r‘slﬁg‘lrﬁg%rem@ntry to

| ayer Qﬁf&:‘rﬁ{b% érhglrﬁe%h & é? a% g%g}lteﬁ%m @n@gpq:twnp, énput to

acket -
gt ream aluwaimcrfa@e tdBtrfggam Ehapasike@litch, Thi s conprises an

S t.Stream O acket that includes the Data
g]gﬁﬁa (Bﬁ\ﬁﬁﬁ] o6 O0dS idameatiopayersssuperframe (thus eliminating

NunR- I -S parity packets.
1(°\V&I I aglgfﬁ&? fg?lﬁénég? n%lgr mat i on[ 0095] I n an aspect,

basi c
[(fO@'f?] EarF‘tIIZ} &gﬂ&“s':a?ﬁ{etholﬂn'}d?}gfotr %rg\%gmg as{agc%s of a service acquisition
i nforna

system. For clarity, the method 700 will be described with reference to the server 400
shown in FIG. 4. In an aspect, at least one processor, such as the processing logic 402,
executes machine-readable instructions to control the server 400 to perform the
functions described below.

[0098] At block 702, application data is encoded. For example, the application data
may comprise video streams as shown at 420. In an aspect, the source encoders 408
operate to encode the application data to produce encoded si gnals 422. .

[0099] At block 704, CSV information is generated. For example, the source
encoders 408 operate to generate the CSV information 424, which in an aspect
comprises a low-resolution independently decodable version of the input video 420.
[00100] At block 706, the CSV information is encapsulated. For example, the packer
410 operates to encapsulate the generated CSV information 424 to produce

encapsulated CSV information 426.



needed on the device is the |ocation of the channel to
which a switch is to be made. This |ocation

WO pdooosaIeé on is present in the OS. However, tPET/US00¢€¢37995
reads the O S only in certain cases (e.g. receiving
new | ogi cal channels or errors on an existing | ogical
channel, etc.) when it is ti?ggered to do so. Thus
channel switching will be slowed if a device wai ts

o] APe58xt708URGEf d OsohBRe ipY&itke t§02aand th
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ooy Pk T ool e BREMBLS I oBact aadipotone
geh&‘fﬁ%’ ye _etiﬁ&\rl\lfﬁl\% Bukfery te ypeiftedeave ahd erswsceded blocks to form
~information en Early Entry/Fast Tuning is triggered.
ingrieayediesror pededidef&Scan be triggered by gertai n ggere

[oﬁﬁsj;e%t g?yc#?ﬂ@ }H%%{e%ﬁvédgh%dcb@e@bmm ark heaphalagdtio form a

ger channel” swtch. 2. the Device reads the

m@kilexnhar comtprizes ewequenseipbsupesfiamey Where Epehpypertrage £pmprises

foneed for an enbedded O S) [0097] FIG 7 shows a nethod
wolamet provi di ng aspects of a service acquisition

[0§¥§ﬂe mf}t"_fﬁéckc'halr, ey multipfexne hathlf@Damd {rinshttetbseari domgwork to
wth reference to the server 400 shown i

roasivimgpiEuices aFof wsplonbe gResUSUFmSTAH A4 qREES to ccive the
processi I.C - - MRCAIN8; i
Y L L o T it SRR Y
4fginctions described bel ow. [0098] At bl ock 702,
application data is _encoded. For

(G351 o dinunheapathagy 0D ST e, Prgh s F rHrRdie mplple thet s
xfismified 18 r}fc%gvig% S]I%.Gitces LHE IO GRoRBGOESG ADPedpen dhs service

0enco I cation data to produce encoded
aGjugieds H2Boulfl 669fedAhattho oiettg4] 00qepteRe DiTRPRHPRIgmentation

generated. For exanple, the source e :
oo eLs ot B P s GF S RERE e ERribed pspects
[@ggggggfm.mws%%v@elsowmﬁs@ iy hipettsiofid apevivdertiigition system.

e version of the input video 420, [00100
Fbt ackn€8he tirdca3hP is seistiatarene pstherlexiss apasba pofle. 3. he

dg\)ﬁgggb(? boﬁlggsé%ap%léceerssing logic 802 and demodulator/receiver logic 804, which
are coupled to a data bus 806. The device 800 also comprises source decoder 816, CVS
un-packer 814, early entry/fast tuning logic 818, post-interleaver logic 810, FEC
decoder 812, and un-packer 808, which are also coupled to the data bus 806.

[00107] In one or more aspects, the processing logic 802 comprises a CPU,
processor, gate array, hardware logic, memory elements, virtual machine, software,
and/or any combination of hardware and software. Thus, the processing logic 802
generally comprises logic to execute machine-readable instructions and to control one
or morte other functional elements of the device 800 via the internal data bus 806.
[00108] The demodulator/receiver logic 804 comprises hardware logic and/or
software that operate to allow the device 800 to receive a multimedia multiplex over a

data network from a broadcast server. In an aspect, the demodulator/receiver logic 804



410 operates to encapsul ate the generated CSV
i nformati on 424 to produce encapsul ated CSV
WO ndoonossIeé on 426. [ 00101] At bl ock 708, the enchdEUS2006/037995
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ORDNENEY Ao e ualiE! SR apitayERE ufthie g more Gatanetworks to
Iec@ve anertimadie muligplex.r or coded bl ocks to form
' | eaved error coded bl ocks. [00103] At bl ock 712, N
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; ' ne i equence o . ]
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SE{‘?ﬁWﬁetlimgf Foratjog oi.05 theT Huration fod aret thodmiBbnofrana)f esd bferates to
at i',s transmtted to
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recel ving devices and

[0@H0] s efThie cen-paciusl S{deleMBapshlariO818! RenRREEdat) aégn?ﬁ%ﬁon of

nmet hod 700 represents just one inplenentation  an na

h8f“f¥¥ear‘e ?ﬂ‘%ﬁ‘é{%ﬁf"aﬁl 8 3spEfe tisoaspasker G118 bperateh e 31qmple imiérleaved
i AShH X | G 8 shaws a device

o o a8 AR S Ted sRHIBRY, PhCuclt it Rn Batpet. he un-packer

84§ operaies ko undy shepderationeofaay packeBA06 kGovelid BG4 f 9!8soaoresu1t of

[ Iin FIG 3. The device
t%z%g?ﬁs@tgg&ﬁdeg%%gquglggfﬁszgr&%@eg&;d efer coded blocks are produced.

[abtapiul Bﬁ@%éé‘t%@ﬂé’a@&r kﬂgb&négs% MBpEh Qe&sss gggl eegréz}y(,) hardware
data bus 806. The device 80 ano cohBrlses r
logie guanoty e mans Vijhmbm@klﬁne,EsmﬁtwaRaaﬂlld/omiyrs %ﬁb@xﬁdggn of hardware
- ' t-i rl eaver 1 ogic ) L
S kel T e ioin dhiuiracar dee ovuptaset error
codedt Hlecldapradined BOfhe él 818 eBe eQa\'.an%Q,r glregtc%gﬁﬁ]ttecﬂeaver 810

the processing |logic 802 conprises a essor,
O%eé?tggéi)r'ﬁlﬁ? Wgr‘éﬁﬁﬁrﬁé’nl elyithe preeimterigaeiredh sbowniin tEl. 4. For

ewg,gfﬁiavr\gé%géé’ﬁ?rﬁg go%ée?%?\?gé@g ?ng}q?%tgt:bgfgggffn%?%ggl\g{ l?locks as
described above. '

[00112] The FEC decoder 812 comprises any combination of hardware and software
to perform error decoding on received error coded blocks produced by the post-
interleaver 810. For example, the FEC decoder 812 operates to produce encoded source
824 and encapsulated CSV 820 information that is included in a received multiplex.
[00113] The CSV un-packer 814 comprises any combination of hardware and
software that operates to unpack or de-encapsulate the CSV information 820 received in
a multiplex. The CSV un-packer 814 operates to produce CSV information that
represents a low resolution and independently decodable version of video for a selected

channel in the received multiplex. For example, the CSV un-packer 814 operates to

undo the operation of the CSV packer 410 shown in FIG. 4.



generally conprises |logic to execute machi ne-readabl e

instructions and to control one or nore other
wo eovesson@l el ements of the device 800 via thePCHUS200E037995
data bus 806. [00108] The denodul ator/receiver |ogic
804 conprises hardware | ogic and/or software that
operate to allow the device gJ0 to receive a
mul ti media nultiplex over a data network froma
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storage device. In an aspect, the nodul at or/ recei ver

[p@blSd 8@he wedy antry/ fast tewieg legia $ilsucahpriges of CPU, processor, gate
n% SI on franmes V\,herﬁ n each, transm ssion frane

afrng T SEENTEC Qloglsh oDEHaTY % e Y iRl dﬂ@hwwf@@s& omral/or any
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t rates to buffer the
o e IeR Mo B et YR ah Heex M i I & speset, the
chirget beich [Q@RsGl sthaaka byask @Eodegiﬁnge 2P 802 %mﬁ;%o a user
corrp ses, an corrbl nation of hardware and software. I'n
@‘b%rather kb ehreel syitgh spsmesitie genepated pp e processing logic

somtbagé &a&@ d roma rec

mul tiple }dlggl?f gﬁtgﬁg 3or Qkﬁﬁaﬁé a@eéjé?ces?lﬂ%?%c g%?t Ry generate a

chameb pwrtaln gsquest lbami bﬂn &ecw\eﬁgtdoﬁﬁopﬁnfbﬁﬁatﬁﬁcﬁgfn ﬁlcﬁsmbuuon
in FIG 4. As a result of the operation of the

- packer 818, interleaved error coded bl ocks are

(D186 C eDhuridf ddon HeoRO
CPU, pr ocrclesgggl?& goa{lt e %l%rg;{nb% %‘gge‘% }Qha% nlﬁ%"?]f% request is
tr@géﬁgénf@ eaJi]inQQElléfl / fasictuning, logmfﬁl\ﬂaasperatemtﬂi @fnu@mvhe decoding of a

d ft
N T e
fqr mlneesrellﬁwd&d)aﬁﬁdi of quieilg deddded kid RinReia ey thy tﬁeﬂfewce 5 receives

&acéﬁ{) bl18 For exanple, the post-interleave
a ?Sfoté! At P bloHERS O, &Q@laafpd cmsp@msetth dquﬂlanmaibhaﬂgea&tﬁrest
OBLEIEN S AP el P A RLPBEb i s o

post-interl eaver

thp | sstoiee agqujsscm islystema foigey ﬁlfOl[ﬂﬁH@fbi;zﬂlee-'dB& t& ElecORe %egel%gd new
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3 feadiy gyai Oh §*BPPLe.d8 @n\igkpcs (Q1Srare aaget lio odawr at the
erﬂrdﬂhuﬁfp@rffh‘{né SLthROHESNEREIBAYE be retrieved even if an early entry / fast
tuning trigger occurs during the middle of a superframe.
[00118] In one or more aspects, the device 800 operates to perform one or more of
the following functions to provide fast acquisition and channel switching in aspects of a

service acquisition system.

1. Receive an Early Entry / Fast Tuning tri gger to tune to a new channel.
2. Perform post-interleaving to undo rearrangement of error coded blocks by a

transmitter.



810. For exanple, the FEC decoder 812 operates to
produce encoded source 824 and encapsul ated CSV 820

WO ndoonssIeé on that is included in a recei ved nuP€T/pEmRr6/037995
[00113] The CSV un-packer 814 conprises any
conbi nation of hardware and software that operates to
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dper allegatloagp A8 B EoEDY,oh ik HRtd-RR c&%@l{ﬁl&ﬁ&f esents a
| ow rBsoI ution _and i ndependently decodabl e versi on of

¥i deoPPede LEV firfermaaticahigrprediudera €AY sigmaithedan be rendered on the

mul tigges. For exanple, the CSV un-packer 814 operates
to undo the operation of the CSV packer 410 shown in
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ogtlafl aptodthy devin i8AAtfiam acfonimtaweadabRrneesioht, Waste as THoppy disk,

f i ng | ogic 818 i
RO Ay b SR TR ek BV o8 comatimeltype of
msarg g ueStonafiderCOMAbR) melfmdeN: SicO0:! B MY KLY s00. 1o

.swigtch to the requested channel. In an aspect, 't

- 2BYERAsPed ?Eﬁtfﬁ%m!@sma}ﬁ b doyareadad ado Ihe devize[800G8S:S hif Bxternal
dbagi i .toca user input n_anot her .
oo Rl ERROMAE i drfled Bhe aP ke sqbnmheipesgtasy nstrections

vihen caesiteigby dgi po8S2inpdssic nggﬁbvﬁieh&fe & bR és%ectg 3f a service

cessing logic 802 may generate a

xanpl e, the 0

acq%lésﬁﬁ%} Sygm %{z‘{els%‘"éﬁf’élé’lef%sed on receiving control
L0010T MafricRiole! R A ik 80h Pifel AL fELHOIK- ERORED i
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jusbgnelienpitecadedn ahd tRR oBRP §EblentRELHGRV, g iRl el
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thy 8GscEiged amectsecei ves a very fast, albeit

00P2tT €F9Luly di. spl esponse to the channe] L
[ char%ge rgq?egib.ws[ bd@ﬁfg}{g%&@ atf?g 5B 1N 1458CCAT A FRIGE asfuisition
system. ekorantaritpdie nietiaek000waV bl 8&kcliBe AFRE GLRErdEe to the device 800
shown in FIG. 8. In an aspect, at least one processor, such as the processing logic 802,

. executes machine-readable instructions to control the device 800 to perform the
functions described below.
[00122] At block 902, a multimedia multiplex is received and buffered. For
- example, the multiplex is received by the demodulator/receiver 804. The received

multiplex is generated in accordance with aspects of the service acquisition system so
that the multiplex comprises a super frame generated as described above to provide fast

service acquisition and channel switching. For example, CVS information and pre-



the service acquisition system the information needed

to decode the selected new channel is readily
w@rarisdibe. For exanple, in an aspect, O S ar ePEr/US2VGLB7995

to occur at the end of a superfrane so that these

synbols can be retrieved even if an early entry / fast
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: 0225339 ng gltgllS lr&ggﬁfd %fgg\g sprf’?ﬁ?d? E?nol?}??lbiég descri bed
n. AFblocke 2084 éscotibreis RvagRaI Mol AdSbddiib iR
oaded El?ﬁwt he device 800 from a conput er-m@}if&&l channel.
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nmenory devi ce Or conputer-readabl e nedi um t hat
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e o G 5T 08 SPv eI OfclSoum edvssied channel tha
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i ns ructlons when execut ed e DTOCeSSI
Ut ]Ef‘r E9IVae Bakitgen rb@rlemmep*bwhﬂe olfie decode wit@Rpts to switch to the

n&FIYYER] ekt em as described herein. [00120]
gr e@gr gﬁ@hﬁ%@%ew ce 800 operates in one or nore

[()Qéib’é]ct sAtolflogk 9L, the @Atk Ebitb® Bh¥et ATdBag) bl CeriBRl. For
bet ween servi ces

I Pﬂ{;l Sbtl on and hannel sw t chi ng
88 BrFesSing)| ?Sl?ré&?aon?mtw i1 esmtraltthe owicd 898 woteader the
refjhésted dManstgY TRERA0, drfek Uit BN Bntry/Fast Tuning trigger, the device user

sees a low resolution version of the requested channel followed by the full resolution

version when the decode process of the device is able to decode the channel. In an
aspect, the device operates to render the new channel from the next available I-Frame.

[00128] Thus, the method 900 operates to allow a device to perform fast service
acquisition and channel switching according to aspects of a service acquisition system.
It should be noted that the method 900 represents just one implementation and that other

implementations are possible within the scope of the described aspects.

Creation of the CSV

[00129] In one or more aspects, the source encoders 408 operate to generate the CSV

according to the following. A human vision model is often included in a video codec to



just one inplenentation and that other inplenentations

are possible within the scope of the described
wW@eensss2e [ 00121] FIG 9 shows a nmethod 900 f oPCTIES20061037995
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[00132] Sub-sampling in spatial (e.g. from QVGA - 320x240 pixels to Q*VGA -

160x120 pixels) and temporal domain (from 30fps to 5fps) are simple compression

mechanisms that can be inverted (up-sampled to original resolution and frame rate up
conversion using methods at the decoder as a post-processing operation). Such post-
processing mechanisms are part of standard image processing libraries in most terminals
including handhelds. Re-sampling in spatial domain involves low-pass filtering (to
avoid aliasing) followed by decimation. Frame rate up conversion also involves spatial
pixel interpolation as part of the motion compensation process after motion vector

interpolation.
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[00188] s Dlahaparti@oning of the coded video bitstream based on priority is a popular

method of improving error resilience and enabling scalability in video coding. For

example, in H.264, slice data partitioning is a feature that enables each slice to be coded
as 3 separate data units called Network Abstraction Layer Units (NALU). Partition A
carries critical information such as macroblock headers and motion vector information.
Partition B contains intra coefficient data which is next in priority and partition C
contains coefficient data for inter coded or temporally predicted blocks. In an aspect,

the CSV could be generated by merging and scaling Partition A data to enable use of



sudden i nstantaneous di sruptions (such as canera
flashes). [00131] These observations are adopted in
wee@anssoes of the CSV. Predictive coding i s hear@T/yS28€as7995
in video conpression due to high spatial and tenporal
correlation wthin and across_franmes. |In generating
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t he poorer sensitivity of hunman eye to new content.
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5f ps) are sinple conpression nechani snms that can be

inverted (up-sanpled to original resolution and frame
0 ¢8Vsi on using nethods at the decoder as a

~Ppr ocessi operation). Such post processing
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Ganshfdryered endingnnsoeedulatiantis awgpoatedt he begi nni ng of

the CSV since the primary data is not available to be

used as reference. The typical average bit rate for

Appdingiignst i ng QVGA video at 30fps is approximtely

[mgf)psl usi ng the H 264 codec. Wiile the average bit

ratélto nt%ﬁ@’ﬁﬁ UpRPogtlgen funetipnatityge 1@avided by Stieamn and MAC

- lawres. STHash fseAn® (AlLEnd ' Y. L Gkhps. . Hence t he _

over head for 1CS$/ i snga} rgﬁm{%ﬂé&"df@%g& f&e oa\uﬁ‘g)t oI ey lata) is

tapBRittgd ¥ eroorodiendiaend]ai Asol}ﬁpﬁzititbé deviek tteRmR0k@the channel(s) of

- iction.foll by transformation, quantization

lrgéllggeérﬁdr %693 &84 &ﬁ%%atﬁh%er@é@% de e semyicecErpn egsnend! @M derms -

chanms]) iofirtdrestiont Hethe HlAGpidat a used for reference, the

@I}Sg of Eﬁ[/edi ction and notion information. The primary
(G958 - ke dr phasselachangt is hiniiatadf by nht¢ ier (0g.9eNefapRss), the

ikl bhdeL) i Wilea \Dpe 2N SaR B preated as e i)
Thneanocowre Soperfiamef(0lsbOWoRFdARE RE A6 frame boundaries (0.25 sec). In
an aspect, the video codec carries a random access point (I or distributed I frames) at the
beginning of every superframe. In order to enable faster channel switching (at frame
boundaries), the CSV is carried in the 3rd (or possibly 4th) frame. Compressed data is
written into the Physical layer packets in such a way as to enable this feature. Thus, a
channel change initiated in the 1** half of a second (synchronized to frame time) can
occur (indicated by video playback of the new channel) at the 3/4th sec mark of the
superframe (ignoring decoder buffers). Given that B-frames are supported, a potential
delay of 2 frames is possible (66ms). This is in addition to buffer latencies in
display/render queue. Hence, a channel switch latency of 0.25+0.066+0.264 = 0.58 sec

is achievable.

Application of CSV to Error recovery and concealment
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RGeSy B8 Sy BB %ol B BB iedesiebesh o Toblomened
Wit so@pletcealitonminy, Hends ahaetoder Bafully awkire of the capabilities of the
decoder implementation and the decoder is aware of the optimizations and construction
of the encoder bit streams. This enables a better, more robust and cost (Rate-Distortion
cost) efficient method to generate CSV and other applications of the disclosure
including error recovery, error concealment and frame rate up conversion.

[00143] In one or more aspects, the system operates to transmit a CSV of the media.
When indicated by the higher level application of the need, as in when the user initiates
channel switching through key presses, the decoder starts decoding and displaying the
CSV of the new channel almost instantaneously (e.g. after the lower layers - transport
and physical layers - have switched to the new channel). This may reduce the switch

time to a few milliseconds in the range of 10 - 100 milliseconds. In non-channel switch
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[@146hneE}G. 11 shows a diagram of OSI layers or a protocol stac 1100 for use in

aspects of a service acquisition system. For example, the protocol stack 1100 is suitable

for use in the service acquisition system shown in FIG. 3. It should be noted that the
protocol stack 1100 is just one implementation and that various aspects of the described
system can be extended to any layered architecture. The following describes the data
flow through the layers of the protocol stack 1100; however, it should be noted that the
description is based on a common understanding of data structures within and between

the layers.
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primary, be it just the notion vectors or inter
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of CSV can be extended for recovery and conceal nent.

If method 1 for hybrid coding was used, the

corresponding information in %he csv may or may not be

coded in the same node. For exanple, a MB coded as
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CSV information, fo

h
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mﬁ‘lﬁ’%t his glimipates, 5d asgPAteaRsdia clock (VCXO or osc111ator) in the

client, thus reducing cost particularly if the client is hosted on a handheld device.
[00151] In an asynchronous system, the SF processing still remains the same. The
time stamps on the audio/video data units are derived from an internal clock, such as a
PCR (Program Clock Reference in MPEG-2 Systems).

[00152] In either case, the receiver buffer (i.e., buffer 832) is now tightly coupled to
any decoder buffer (they can potentially share the same buffer) such that there is
minimal de-jitter required at the decoder (Iess than 100 ms). This enables fast channel

switching as described below.
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ApplinatibeLaydr@dd493ing| G 12 shows a di agram 1200 t hat
m’g#ﬁjst rgfbte Super Frane data processing from .
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(Consumption can be considered to be, for example, video data that is displayed for T

gf%lrllmln% of the SF

seconds). Let this be called a T-packet or the Super Frame (SF).

Sync Layer Processing: Synchronization Information

[00156] Timing information for e.g. time stamps, for video data units (e.g.
compressed access units or video frames) that comprise the current T-packet or SF is
assigned to the data units. These time stamps are sampled from the incoming clock (e.g.
PCR) which is carried along with the audio and video data as in an asynchronous
system for e.g. DVB, ATSC using MPEG-2 Systems protocols.

[00157] In a synchronous system where the media clock is synchronous to system

clock, the time stamps are a fixed offset from the incoming media clock (PCR/PTS)
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is retained, and the T-packet is output from the encoder in decode order.

[00161] After the T-packet traverses through the transport and physical layers in
network and client, it reaches the video decoder in the client in the decode order.
Hence, the decoder is able to decode one T-packet after another in continuous
succession thereby eliminating/reducing the need for additional decoder buffers.

[00162] FIG. 16 shows a diagram that illustrates a video frame arrangement 1600 in
an aspect of a T-packet. For example, the video frame arrangement 1600 is suitable for

arranging video frames in aspects of a service acquisition system.
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Note 7 A T-packet received in a previous second is consumed in this period.

[00164] Therefore, the video frame arrangement 1600 is suitable for use in aspects of
a service acquisition system. It should be noted that the arrangement 1600 is just one
implementation and that other implementations are possible with the scope of the
described aspects.

[00165] FIG. 17 shows a diagram that illustrates an arrangement 1700 of transport
headers (TH) and sync headers (SH) used in base and enhancement layers of a Super
Frame. In an aspect, the TH 1702 comprises a last indicator 1704 and a physical layer
packet (PLP) offset 1706.

[00166] 1In an aspect, the SH 1708 comprises a stream identifier 1710, presentation
time stamp (PTS) 1712, frame identifier 1714, random access point (RAP) flag 1716,
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correspond to the physical |ayer packet sizes. These

are fixed length packets. [00159] FIG 14 shows a
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[ngll)'?gﬁtellﬂ%rklgtsﬂﬁgﬁreg%ﬁragfg(grgﬁﬁgzﬁionoden o?rp?g\t/idinghveldeo and audio
bitstreams for use in a service acquisition system. The frame organization 1900
illustrates frame organization for base and enhancement layer video and a frame
organization for audio. In an aspect, a base layer video frame comprises “N” video
slices. Additionally, random access points 1902 are provided through independent
decoding that is aligned to T-packet boundaries for both video and audio. Furthermore,
additional random access points may be provided for error resilience and recovery or for
faster channel switching.

[00171] It should be noted that the frame organization 1900 represents just one

implementation and that other implementations are possible within the scope of the

described aspects.
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SYStEmAN El“hmsatvelf bew dotdRisend r@ocfu'l@@OE}Jf@egenérZigﬁg one or more CSV
signals, which in an aspect comprises the source encoder 408. The server 2000 also
comprises a module (2004) for encoding a CSV signal and multimedia signals to
produce error coded blocks, which in an aspect comprises the FEC encoder 414. The
server 2000 also comprises a module (2006) for encapsulating error coded blocks,
which in an aspect comprises the packer 416. It should be noted that the server 2000 is
just one implementation and that other implementations are possible.

[00174] FIG. 21 shows a device 2100 for use in aspects of a service acquisition
system. The device 2100 comprises a module (2102) for receiving a multiplex, which
in an aspect comprises the receiver 804. The device 2100 also comprises a module
(2104) for buffering a multiplex, which in an aspect comprises the buffer 832. The
device 2100 also comprises a module (2106) for detecting a channel selection, which in
an aspect comprises the tuning logic 818. The device 2100 also comprises a module

(2108) for decoding a CSV signal, which in an aspect comprises the un-packer 814.



[00167] In an aspect, the PTS 1712 is equal to the
incomng time stamp (ts) for asynchronous systens, and
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(PCR - systemclock). [00168] Therefore, the video
frame arrangenment 1700 is suitable for use in aspects
of a service acquisition syst¥m It shoul d be noted
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herein. A general-purpose processor may be a microprocessor, but, in the alternative,

the processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MiCroprocessors, one or more MiCroprocessors in conjunction with a DSP core, or any
other such configuration.

[00178] The steps of a method or algorithm described in connection with the aspects
disclosed herein may be embodied directly in hardware, in a software module executed
by a processor, or in a combination of the two. A software module may reside in RAM
memory, flash memory, ROM memory, EPROM memory, EEPROM memory,

registers, a hard disk, a removable disk, a CD-ROM, or any other form of storage
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a ge%er al gﬁ@%%ﬂg’é‘ rrgf @88513 IO W G PEErAtIBgREIPrises generating the

oy guesedlS Y BIgR)ls thal cappridecal '
BIghals e |Cel gﬂl < ogéragm%g cg)a éétg ro%&ggle%%@g&)versmn

T}fir rcui.t lgASI O,

r Wfrﬁﬁ:i"l'étl‘ﬁ?a‘ﬁﬂrﬁéom aypeiaigd wWithethe dns or bee galtienedfa signals.
transi stor |logic, discrete hardware conmponents, or any
conbi nati on thereof designed to performthe functlons

descti bedThemethod of cmet, abhapein Qaﬁleen%&lﬁg?e%)CSW D% Bnd the
but, in the alternative, roc%sso

mHitﬁﬁegiPr gc 53 g?‘::qy@wesomgod@go@g dSBY signsh mﬂ t}@r multlmedla signals
usmgCﬁ‘oQOﬂﬂteh@lr t&fectidh to°’§1%ﬁ§c JHE LD COdAd E)ir 81%2 o

al so be inplenented as a co |na Ion
devices, e.g., a conbination of a DSP and a

M CrprocASSor ral it
P OCHRSYlethod cﬁ’l udh 1, ¥urtqler comprising transmitting the multiplex

signal over a data network.

tlng

6. An apparatus for service acquisition, the apparatus comprising:

a source encoder configured to generate one or more channel switch video
(CSV) signals associated with one or more multimedia signals;

an error encoder configured to encode the CSV and multimedia signals to

produce error coded blocks; and



M Cr oprocessors, one Or nore m Ccroprocessors in

conjunction with a DSP core, or any other such
w@onf7iosgre@t i on. [ 00178] The steps of a nmet hod PET/US2006/037995

al gorithm described in connection with the aspects

di scl osed herein may be enbodled directly in hardware,

in a software nodul e executed3by a processor, or in a

conmbi nation of the two. A software nodul e may reside

i N RAMpaekaar yonfil h@ahtd'rgﬁ@ BRGNL r Ly .

EEPR(]\/Ipr?grmry, rgegl sters, gllﬂ%tard di Eéloge&gﬁn&v%ag%ma multiplex

#28. a CD-ROM or any other form of storagenmedi um

known in the art. An exenplary storage nmediumis

coupled to the processor, such that the processor can

read 7.nf or T ampardta0od claind6 \Whdrein tAE efBREddRA Hiddks Egﬁgl%se error

d goe medium In the alternative, the-storage ne
%%@ ok pEsgFafed; with Héefb%%@wtlofrhed error eedsdrbleckd comprising

ddie SERIAGE WiRL I IBY n; ASLC. . The ASI
reside in a user té#{rgn %I;F&J ?em{_‘ até’rgﬁlgltsi vaid Watusy further
me Pmtdrheva‘tamnﬁgurerte QJreJ—mtﬁi’ck}avé end Q@maéoded blocks so that

t, opents in .a user term nal 00179]

%é?g‘{"?p |odggi§’f; AvogaLd WL &Véélﬁ%ckf@ﬂ%atwow cp@eutmed after the
eralkbdedblycksebapfiskidat-e8sdchithe ﬁéﬁ se
t he invention. ﬁ@glrl gusa rmséll ficat %tgﬁllise lihglt gaesqé asect s
may be readily apparent to those skilled in the art,
and tde g r Ies de i ned herein may be
appl |é;d t gﬁ%t %ga&gdsspogc Ilere}nns‘?'ét SQUYES ElPﬁOdef is configured to

gmgsagﬂhn @nservhere @%Vadﬂghaﬂﬁﬂh@f aémié\hieezﬁtQ§§st dat f a complete low-
ni cation applications, without departing from the

rg%) 1P Ersg a partioh oW wesehition ryersfimugssogifted iwithetht ioad or more
m@tlﬁ@glals%gjgded to be limted to the aspects shown

herein but is to be accorded the w dest scope

consi stent with the princi pI es and novel features
dlsclosedThereln The "exenplary" is used

excl usi vel )9 HRPERS S ‘\fqglgh by éVé‘PWThgalﬁseﬂa)ﬁ cagedeplie configured to

proavédeafoe@ard@Erok bbiashibat | on. " Any aspect descri bed
herein as "exenplary" is not necessarily to be

construed as preferred or advant ageous over ot her
while qgne or nore

ZZBSS?E' 0599 J“gfg;rf%ﬁuggig E@HB s Ttk cQPRHYRE AdABsBEiss configured to

triahdnuis theatdtplan dig@isslet hagkahergi®R, it W ll be
appreci ated that various changes can be nade to the

aspects wi thout departing fromtheir spirit or

essenii al refore, the disclgsures
and gIes cr TA%?‘ %gﬁlﬁ g?‘:%e%‘ﬁger aec-gnﬁ%uoﬁ‘d@& APRATARYS comprising:

i || uBeans ifore, geheratimptorel bt tinog, chindehesvikAPidRh V) signals
et forth in the foll ow ng

which is
aésp St”& w&?) QnRsST W%ermluénﬁ_cm pigmls;s:
means for encoding the CSV and multimedia signals to produce error coded
blocks and

means for encapsulating the error coded blocks into a multiplex signal.

12. The apparatus of claim 11, wherein the error coded blocks comprise error
coded blocks associated with overhead information and error coded blocks comprising
data associated with the one or more multimedia signals, said apparatus further

comprising means for pre-interleaving the error coded blocks so that the error coded



1. A nethod for service acquisition, the nmethod
conprising: generating one or nore channel swtch

WO e@en378SV) signhal s associated with one or nOPET/US2006/037995
mul ti medi a signals; encoding the CSV and mul tinmedi a
signals to produce error coded bl ocks; and
encapsul ating the error coded®bl ocks into a nultiplex
signal. 2. The nethod of claim1, wherein the error
lodethskd ot with rveihsed aif
wi th. overhead informati ogﬁgart]fgﬁga?gg?én‘g&%ﬁ&?%?ﬁ]% effof doded blocks
CERRIISING drip epapGiatad sGidi the mltivhedia sigealene or nor e
mul ti medi a signals, said nethod further conprising
pre-interleaving the error coded bl ocks so that the
e r r or 13 od ebhetdppatasusastsiddingl K Gvhdkdih s eh88 Gor gé:ngratln g comprises

ktm:ltl on are p03|t| oned after the error co
fBF%‘é O SERPRILS Hy ang ar a205e (Y stenalst that hempriset anteditaone of a

@nplée Sow-Fesoliion Velsitidalfa %Jtré ﬁg? reél\@lﬁtioenogerﬁao asspejgted with the

generating conprises gener

Qﬁeg)ﬁm%emlitm@bmgnde at | east one of a conplete

| ow-resolution version and a partial |owresolution

versi on associated with the one or nore nultinedia

si gnalds. ATheTdparmis a r

engodl ng the d@v si gﬁg(lﬂgﬁ%% ?@é&%%?n@%ﬁﬂ%@ girging the CSV
Be aylizaedig sxgnels cvipsisgnatmsanetidodingtht iosdkignals and

td gﬁﬁ error correction to produce the
error ng%cgé gfggau% ¥s ard (Crrof CONEEHqGIe RFPdiqeahmenror coded data
blagks.her conpri si ng transm tting the multiplex signal

over a data network. 6. An apparatus for service
acqui sition, the apparatus conprising: a source

encodsr cqnf 'a?%[rsgtqs BPCI@&F% 4 FnAN& o&lsgaog{ rﬁe%}g OJblirarhc,B}atémg the

switch video ASSOC] &
Hﬁdlﬂllltlﬁhélénféogmgmd\dtsneMrlerror encoder configured to
encode the CSV and nultinmedia signals to produce error
coded bl ocks; anda packer configured to encapsulate

the @6.ror AC Qﬁ@éhnlﬂal REHsH1E NhRARMES eﬁ]} i CO tl[oln% Cﬁcg Service

appar atus of claim®6, wherein the
s é’hélfeﬂfbﬂlee@iﬂ@dtlmsolﬂos eas@ion atuee awnzadmmer head

info b ock onprising data

asso %}%%dgg%m ?ﬁcwjmg e Sﬂ% %P”éle?rzq:g Virgignals assgeiated with one or
mosd mubimmpaiadigrsld; ur t her corrprl sing a pre-interleaver

confi ure tospre interleave the error coded bl ocks so

t hat € ode the CSV and multimedia signals to produce error coded blocks; and

encapsulate the error coded blocks into a multiplex signal.

17.  The machine-readable medium of claim 16, wherein the error coded
blocks comprise error coded blocks associated with overhead information and error
coded blocks comprising data associated with the one or more multimedia signals, and
wherein said instructions cause the machine to pre-interleave the error coded blocks so
that the error coded blocks associated with overhead information are positioned after the

error coded blocks comprising data associated with the multimedia s gnals.

18. The machine-readable medium of claim 16, wherein the instructions for

generating cause the machine to generate the one or more CSV signals that comprise at



the error coded bl ocks associated with overhead

information are positioned after the error coded
whbk@ckss7eonpri si ng data associated with the nmuPCT/DEWDE037995
signals. 8. The apparatus of claim®6, wherein said

source encoder is configured to generate the one or

more CSV signals that conpris®# at | east one of a

conpl ete I owesolution version and a parti al

Jeastroresof HtdoathlateN&waBs ' ' n mre .
mul t.i nedi a s(,)?g)nal s. 9. @rﬁtgggg%tg%gt %Hsdt gf[}agfaéﬁpn&%r?golunon version
RReFEPH Wilithe erer@rmenmcudtimedie stamafsi gur ed to provi de

forward error correction. 10. The apparatus of claim

6, further conprising a transmtter configured to

transifl.t tTe mudhiigpteadatié gRdlun®¥LElafn 461 WhdEHVRIKinsthitions for
ém ngﬁat for service acquisition, the apparatus

& 83% fig> eigRalstad thenaplimadip sigoals rfurtberecatkanine machine to
S0bdeCtheVd : ' oci ated .wit.h one or nore .

mul t | md?geg f%nﬁg?%rﬁdsﬂ#ggﬁ&mﬁfr%raﬁe%%%a&? HY"8 ﬁ@“@g@egﬂa correction to
mreduce iksrzorsioderhdaga blocks.oduce error coded bl ocks; and

nmeans for encapsul ating the error coded bl ocks into a

mul tiplex signal. 12. The apparatus of claim 11,

wher @0n t MEheembhein&-REAb1E! REKEMC bRl @ LR 5o8ed, ,

bl ocks associ ated w th over head ?ﬂ?galélﬁm%ﬁﬁo‘&g%{ﬁl& g’iﬁr%‘?tmcuons
fudthas samedbxBaghingio teanstpitdhe mudtiplec sigha dved 4 dath herwere

or nore nultimedia signals, said apparatus further
conprising neans for pre-interleaving the error coded

bl ockd. so Athedst bhe pricegbr ?&%ﬁ@é@&gﬁisﬁﬁﬁﬁ At ehsohd processor
paver he’@g |£fqr mation are positioned after the error
&AM BFBR% Y  conpri sing data associated with the

mul ticBRGhR ofik PRlos: ?}ga%nelggﬁtcﬁ%c?eéat%&a %{ggé %iﬁ%n)g}]{ai'édr With one or

wherein said nmeans for genératin

mpspBYIdimera sigealgne or nore CSV signals that conprise

at | east, one a.conpl ete | owresol ution versi on and
a parg (foéiF%?eog\f{]@Q% '%‘ﬁél@é@?‘]éﬁo BEdBed erargodéd blockse and

one_ efcamae Wy diid7Reidi BibdRdh a hiftipkle; Appar atus of

claim 11, wherein said neans for enco |ﬁ% "he CSV
signals and the multinedia signals conprises neans for

o1 g1 or SBE 8 B Uiapesdtt anelEi bhoulienthe cdpr epded blocks
caopled etadracdled Wi6cks associated with overhead information and error coded
blocks comprising data associated with the one or more multimedia signals, and
wherein the at least one processor being further configured to pre-interleave the error
coded blocks so that the error coded blocks associated with overhead information are
positioned after the error coded blocks comprising data associated with the multimedia

signals.

23.  The at least one processor of claim 21, wherein being configured to
generate comprises being configured to generate the one or more CSV signals that
comprise at least one of a complete low-resolution version and a partial low-resolution

version associated with the one or more multimedia si gnals.

24. The at least one processor of claim 21, wherein being configured to

encode the CSV signals and the multimedia signals comprises being configured to



15. The apparatus of claim 11, further conprising

means for transmtting the nmultiplex signal over a
wa@l210a/088526w0r K. 16. A machi ne-readabl e nedi um cRPOPUSR061037995

instructions for service acquisition, wherein the

i nstructions upon execution cause a machine to:

generate one or nore channel 4witch video (CSV)

signals associated with one or nore nultinedia

gicgdalie; CEWCHgRIS hel BeVimanchddi bR LS :

@;aduce errorgggded bl ocks; and&gﬁggggg ggga%égthF8?30“ont°

8ees B eepicadad data biagks.i pl ex signal . 17. The
machi ne-readabl e medi um of claim 16, wherein the error
coded bl ocks conprise error coded bl ocks associ at ed

Wi th Zver HElzd ai idastr 0BG ippdtesstdl & E@im (Qq‘,j%lr%l AGkRr configured to
t(f:aorr‘?]]{tl |1r]1_1§1td:ilta .associated wwth the one or "nore

M R R gnsigral oxera daerevarksai d i nstructi ons

cause the machine to pre-interleave the error coded

bl ocks so that the error coded bl ocks associated with
over Féad i hethrslfoosereire aqusitiérg Bedmahbe tor sifgg: OF

codeq. bl ocks conprising data associated with the
mul t ?ﬁ%&‘ﬁ%g %P&ﬁgﬁg’? Slﬁé‘% 2330C13eLWith @ Plusalitxief ehanedisum of

cl ai melkbunghesleitiin'dient BB WRkIANS for generating
cause the nmachine to generate the one or nore CSV

si gndfcoding@ ehanpeli switelt visleet (G5 sifnal mo0mAted Gvith the selected
ch@Wel:¢5@! ution version and a partial |owresolution
version associated with the one or nore nulti nedi a

Si gnagmslerii®the XKV wigahli. ne- r eadabl e medi um of cl ai m 16,
wherein said instructions for encoding the CSV signals
and the nmultimedia signals further cause the nmachine

to engodeThhe HRM S Qﬂg .he multi.nedi a si.gnals . .
using forward err oo:11 %%?Hr %%t i oﬁél{l Sa‘gﬁ%%eb‘élag CHEPEgsgpcetving the

npidfidex signad oerondaa n@@orklhe nmachi ne-r eadabl e nmedi um of
claim 16, wherein the instructions further cause the

machine to transmt the nultiplex signal over a data
net wes k. 2he mbthodRAelaif P8, RhACHSIH dditio zslr%I & on user input.

acqui sition, the at | east one processor
configured to: generate one or nore channel swtch

i de ' s.associated with one or nore
Tl e the TARRL B 3TR8026, Ranekoomatsingl decpdidsahe multiplex

mul t 1 medi a si gna

signay bapwdice qradoael @i BlockOSRG R 06KSi inmaﬁ&f%é}%@ ate
the error coded blocks into a nultiplex signal. '

30. The method of claim 29, further comprising de-interleaving the error

coded data blocks and the error coded information blocks, wherein the error coded

information blocks are positioned after error coded data blocks.

31.  The method of claim 26, further comprising decoding the selected |

channel.

32.  An apparatus for service acquisition, the apparatus comprising:

a receiver configured to receive a multiplex signal associated with a plurality of

channels;

selection logic configured to detect a selection of one of the channels;



22. The at | east one processor of claim?2l, wherein

the error coded bl ocks conprise error coded bl ocks
w@z®oossreed with overhead i nformation and err oPCT/US®A6/037995

bl ocks conprising data associated with the one or nore

mul ti medi a signals, and wherein the at | east one

processor being further confiﬁ%red to pre-interl eave

the error coded bl ocks so that the error coded bl ocks

assocamtunepaskéh conesheddo | McoadBy | i {iQne -

heq%rror coded bl ocks Sgﬁ%f?QFﬁgqﬁggg WO Esv) signal

ft
%§%‘§%F‘;Wét& the selecterbchannel; angdi a signal's. 23. The at
| eastsRRS &59&3‘?%8%%?& & r%%&gr éSC%Qi%E‘%}IaE bei ng

configured to generate compris onfigured to
generate the one or nore CSV signals that conprise at

| east, pne ,@5 a conplete | owresol ution version and a
parti | owrS BPaTaS rrlaiey 3, sherpin saifl accetyenistdonfiperedne receive

the iF e IYbhAITRY) Adsth G0R)S, 24 The at |east one
processor of claim 21, wherein being configured to

encode the CSV signals and the nultinmedia signals
conprdsses fQei ng configured toencode the CSV signals
and the nurf}}elar@ auss(?fgﬁi%ip’sﬁjé’i’ 1p Spigeselecten dngic is configured to

dewet thetselostidnoofh@BhGAel 1ol er fed data bl ocks. 25.
The at | east one processor of clarm 21, being further

configured to transmt the nultiplex signal over a
acqui sition,

dat a 3get WaRs. 5, 26,4 TRthod gg{wéeerrg}/nhgqelgilm-@gkgq éfnapnfigured to

t he nethod comprising: Tece

daeasigcihat maltipleh siznpl w6 Prbduse Ofrrihad @l Sata dabast hig e?ror coded
anne

.sel ect | f one of the channels; decoding a ch
Gl n&ﬁ " (CSV) signal associated with the selected

- channel ; and rendering the CSV signal. 27. The net hod
of claim 26, wherein said receiving conprises
receP0i ng Thae appdratip| ek daignads,ovethed dahprififs We Me-interleaver

1 hod. of clai m 26, wherein sai d det ect
e O T ol .
chhondolled infonmition eI AR ROnED RIS LRLEXa3) gabidfs

produce error coded data bl ocks and error co
i nformati on bl ocks. 30. The method of claim 29,

further c | SJ -interleaving the error coded
data bl o CEEP g@%}ﬁ% gﬁ ﬂ?{{? %g o&gafemﬁhsrwtcp slceries éx gonfigured to
deghde terselebied ehamaiel. coded

38.  An apparatus for service acquisition, the apparatus comprising:

means for receiving a multiplex signal associated with a plurality of channels;

means for detecting a selection of one of the channels;

means for decoding a channel switch video (CSV) signal associated with the
selected channel; and

means for rendering the CSV signal.

39.  The apparatus of claim 38, wherein said means for receiving comprises

means for receiving the multiplex signal over a data network.

40.  The apparatus of claim 38, wherein said means for detecting comprises

means for detecting the selected channel based on user input.



i nformati on bl ocks are positioned after error coded

data bl ocks. 31. The nethod of claim 26, further
w@owpiossEeeg decodi ng the sel ected channel . 32. PERUS2006/037995

apparatus for service acquisition, the apparatus

conprising: a receiver configured to receive a

mul ti pl ex signal associated v#h a plurality of

channel s; selection logic configured to detect a

sel ection of one of the channel s;an un-packer

confi Pred to decode a channel swtch video (CSV)

si gna -ass b APRAIAtS ©F claim Felfetheroniyaningl meanrdfor decoding the

54 | ayr o.render the CSV signal.
TMIER OFERMEL o8P R S S Eired sboedmforeionsiacks.
is configured to receive the nultiplex signal over a

dat a t\/\n{,k. 34. The_ apparatus of claim 32, wherein
sai d %l ect FofPRAFGITOS daigbhi.i fytihercrompriginganeas er de-interleaving

thelegef codkdodats BR R a5 Ldser Jnpyt. 35, The
appar atus of cl al m %g?%ﬁwer eicg)dg‘?ai“ggﬂﬂ@ﬁé‘g@g?ksi Wherein the error
©9rd indormeagion blatls orbepastimnedibftérphex cadcdnhta K16ciRr oduce

error coded data bl ocks and error coded i nformati on

bl ocks. 36. The apparatus of claim35, further

conprd3si gt &fraidhiseot S@UERICAMHD ik -

de- | Hterl eave the error codedgggteaugﬁgnl&ﬁ SP53a¢ fgdecoding the
sglegled shanggbr ei n the error coded information bl ocks are
positioned after the error coded data bl ocks. 37. The
apparatus of claim 32, wherein the source decoder is

conf idgur edh t madenededable $RIdaGHE LRS! indRei for service

appar.at us, far service acquisition, the apparatus
aSQ'ﬁﬂilP%’i‘ﬁﬁ?ﬂmSWw% BRI GXegutEonmahsd pineshisé gnal

ass0GéRtv@h Whikid hL: .channel.s: ans for
detecting a seI?ee?tsF%)ﬂr%[ g%b%lﬁtgggvflt%ﬁ@u@hgyn?f;‘ﬁ@?n%ans
for deleeldi setpction bhomedf thethaedj deo (CSV) si gnal

assoglLated wth tlhe S Iecc} ed channel ; and nmeans for
rendering § ROy Syilfiaividego(CS\e sigpiapssopistedf withathe selected

cRdhnelMaed ei n said neans for receiving conprises neans

for receiving the nmultiplex signal over a data
net wiger the CSV signal.

45, The machine-readable medium of claim 44, wherein the instructions for

receiving further cause the machine to receive the multiplex signal over a data network.

46. The machine-readable medium of claim 44, wherein the instructions for

detecting further cause the machine to detect the selected channel based on user input.

47, The machine-readable medium of claim 44, wherein the instructions
further cause the machine to decode the multiplex signal to produce error coded data

blocks and error coded information blocks.

48. The machine-readable medium of claim 47, wherein the instructions
further cause the machine to de-interleave the error coded data blocks and the error
coded information blocks, wherein the error coded information blocks are positioned

after error coded data blocks.



40. The apparatus of claim 38, wherein said nmeans for

detecting conprises neans for detecting the sel ected
w@eb@mnsd72dbased on user input.4l. The appar at uspof/usioaé/m7995

38, further conprising neans for decoding the

mul ti pl ex to produce error coded data bl ocks and error

coded information bl ocks. 42.44The apparatus of claim

41, further conprising neans for de-interleaving the

error coded data bl ocks and the error coded

i nformation bl ocks, wherein the error coded

i nf or %t i ok |whmea¢@apbsmednmabf aflaiar 46y iberefodiRs instructions

£k claim 38, further
cg&ﬁ%&lé‘?ﬁg‘%n%%ﬁme}%gwﬁg gec{eﬁé’hﬁ%qeéct ed channel .
44. A machi ne-readabl e nedi um conprising instructions

for Eﬁ\/i cg ui sition, wherein the instructions upon
executt on Tal?é oReRIRIEHRS Tppseryige @fyusitiomithe apleast one processor

i @nfeasaghat ed with a plurality of channels; detect
a sel ection of one of the channels; decode a channel

SWi t dhcmv@emu(tﬁ,ﬂm s1gmag msdocAREIOLitas 9Ii1ré/ldt9 bf tlansgl ect ed
channae g % rend(ﬁg feﬁCSV signal. 45. The

mac hi $5& ch &1198 9ear ghthschanmslsn 44, wher e| n the

I nst rdéebdedRS cHRhel §®ﬁbﬁ’ | \Agkof KC§O? si Psga clated t%\l,g} &ﬁe selected

to receive the nultiplex sig ove
chgnnelpadmmchi ne- r eadabl e nedi um of clai m 44, wherein

the i r detecting further cause the
rRRbe U P Sienf

machi ne e sel ected channel based on user

i nput . 47 The machi ne-readabl e nedi um of claim 44,

V\,her Er instructions further cause the nachine to
deco tt]i%ﬂté}@es]?r@ﬁ%’éﬁon of plaoduk velrarein tebeke donfigured to

i S w0 S P TR S e B

i nstructions further cause the machine to
de-i 5er| ve tlhe error coded data bl ocks and the
er r or “coded®i Hf BFheF ORIk, Chaier3dh rwhenen drefng configured to

deeedmipiised hergd &fhf%g%kté defett X 9 §éléét9&1§1dagfalgltb% 0 o%f input.

coded dat a bl ocks The |ne I ea
claim44, wherein the |nstruct|ons further cause the

rrach pe t‘i‘hg detthe sel ect ed crannel 50. At | east
one processor fS?S SBPVPTOESSS¥G Of Slatmos). beies fbrtheaeanfigured to

demode pthe ceaBPlexbeighfl &ORFdEIBE RFrok Goded data blocks and error coded

information blocks.

54.  The at least one processor of claim 53, being further configured to de-
interleave the error coded data blocks and the error coded information blocks, wherein

the error coded information blocks are positioned after error coded data blocks.

55. The at least one processor of claim 50, being further configured to

decode the selected channel.

56. A method for service acquisition, the method comprising:
constructing a plurality of transmission frames wherein each transmission frame

is associated with a selected time interval; and



receive a nmultiplex signal associated with a plurality
of channels; detect a selection of one of the
w@b@nnsd7s¢ decode a channel switch video (CSV)PGI/ysal6/037995
associated with the selected channel; and render the
CSV signal. 51. The at |east one processor of claim
50, wherein being configured 4% receive conprises
bei ng configured to receive the nmultiplex signal over
2, datecosigonka BZcidthe ath A8 BRE: RAGGSTS Yool pygality of

cl aim 50, wherein being configure
YROSPSSIOBHfraIges: acheregn @l@@‘é@d d@th @s SIBJOdcd o @Pﬂﬂ@t&lﬁﬂlﬁd&ﬁﬂsmssmn

st. one processor. of claim
fg;gnéggg EHgap i “ﬁ? fﬁtcon . guF‘ Sé’alf 8@11% @ DHifPy psspeigted with a
Sslegwdltlma)dtpamxduce error coded data bl ocks and error

coded information bl ocks. 54. The at |east one

processor of claimb53, being further configured to

dei nter |l e cks and the error
coded i nf glﬁ}%a%l%%@% gl%ﬁlqgg\%g}éégglﬁlﬁen H%F?IBPHFS&EBO ing by using
Pﬂ’f%dﬁﬁ@imdgtlonkmodng positioned after error coded

data bl ocks. 55. The at | east one processor of claim

50, being further configured to decode the sel ected
chansgl . e Aethl e i t.he

net hod conpri si ng: rtggﬂgﬁ ggi 5*)#8&2“ gﬁ‘ﬂr%g?. nom]%e charinels of data
CPMRHEGHPRESPIgROTer haprel whviick ivideo 4CB V) siamsKi aSﬁjcQﬂ?ecf WRA®nE $r more

nﬁﬁ§ﬁgalgts%qal\§n th a selected tinme interval; andencodi ng
dat a assdéci ated with one or nore channels into the

plurality of transm ssion frames, wherein selected

dat a gs eﬂ,goded into predeterm ned transnission frames
so tRat cHIRmME hqq efidime 3 wherei sanodig: Qmmprgeagmer@ing the one

bﬂl%feeCSﬁ &d. L et
0The °Cs hgs?%‘a}sac% %gmm'lgﬁgatq%\%gélﬁ -ofaco getﬁ 30\)& 6?§qutlé)§§/er810n and a
petieb@vnigstlytions vergioh tassmajad:damtmihe @8k bEfokOMuRNGEH ﬂgnals. '

58. The nethod of claim56, wherein the one or
channel s of data conprise one or nore channel svvltch

vi de60.( CSYhe s 8f 83 a e
nul timedia Signal s, 59%$€e%{e ogﬁ‘co?lrh W%%S pre-interleaving
CHitfeiadrh daiacen elsand omor icedrsl igforaraddih bipckhassdb@ted with the one or

more channels of data so that the error coded information blocks are positioned after the

error coded data blocks.

61.  An apparatus for service acquisition, the apparatus comprising:

means for constructing a plurality of transmission frames, wherein each
transmission frame is associated with a selected time interval; and

means for encoding data associated with one or more channels into the plurality
of transmission frames, wherein selected data is encoded into predetermined
transmission frames so that channel jitter can be absorbed using a single buffer

associated with a selected time duration.

62.  The apparatus of claim 61, wherein means for encoding comprises means

for encoding using forward error correction encoding.



or nore CSV signals to conprise at | east one of a
conplete I owresolution version and a parti al
WO 007088526 ut i on version associ ated with the oneCDUSI006/€37995
mul ti medi a signals. 60. The nethod of claim 56,
wher ei n encodi ng conprises pre-interleaving error
coded data bl ocks and error cHded infornation bl ocks
associated with the one or nore channels of data so
that 6le eThomrpsagas df LML I WiRkEh r | Lioned
after the error&goded dat a bl'ocks. g@g%ﬁg ogplgglféa%lﬁgmﬁs of data
FERPIEE PP O& Terrg Gharive] ewifcht Yidea(pSY hsipmals asspeia®tRgth one or more
ﬁﬁgﬁl&dfi@%}ﬁ&ﬁyst ructing a plurality of transm ssion
franes, erein each transmssion frane i s associ at ed
with a selected tinme interval; and nmeans for encoding
data agssocjated with one or nore channels into the
pl urality o WMPARH fslaim 35 whewsin mearsdonemelmgtoathprises means
ﬁag@lﬁﬁi@qﬁgggg - Bl ined transm ssion_franes
so that channel OJf ?{O_t_ e?gggs‘f‘ %stgggméﬁa@ﬁ?ﬁﬁﬁgogﬁﬁ@mélew low-
Beplytéan vessioniand echanidl How-reselieivhedsdibnBssBsiaAi vt tH%ne or more
J&ﬁn%ﬁgasgar{%gss of claim61l, wherein neans for encoding
conpri sed®ans for encodi ng using forward error
correction encodi ng. 63. The apparatus of claim 61,
wherein the one or nore channels of data conprise one

miPe chSrdparsivistof klaih 6 owhESW) meing fiad encasiag ebmpRsks means

or
i th. . oI |t ja.signals. 64. The apparatus
1o ot gﬁ%@%{“ﬁﬁ@?ﬂ%ﬁdeﬁﬁ% PBERE RodupigF cenist iisiesmation blocks
apwaiged withgkaenalok miprt kBarBRR & dARLE thapths e bSdeiOnformation
bgoogggrl se at Ifast one of a conplete | owesolution
&8 PEPostgned plisritheerrergpdedsdasi biockn ver si on
associated with the one or nore nultinedia signals.
65. The apparatus of claim®6l, wherein neans for
enco@bng dumppestis foesaeicé adquisitor, Iﬂie@[ﬂpﬁﬁﬁis%n&;ﬁ'éﬁﬁg:
coded data blﬁcks and error coded information bl ocks
assoCiPAT 5 CRIHSHTEH P chmstrest apdwalipefrirmabmissiondeameesseherein each

traleaiisdi e frafe O as8OElREd bith Of JIRL1AN ar e, positioned
after the error_ coded élat agégluggrkﬁsnpé %%%&hangppar at us
for 3@ P%O%é{ %ﬁlﬂgsidttbwncoctehhteat ;p;pmilaw Sﬁi@f@mriﬁh@g chéhnels into
tHaa .confi gured. t.o construct a plurality of _
T IS (gn%}]gﬂggo%gﬁgﬁeﬁ Sherein selecied sidn iy aamsodesl into
padsiomhiate daminibsian S@eE L@ that ERBINLINGEL\La) | : i
coder . copfj gured to encode da{laﬂasgo%g?gggov{n%u%%aSmgle

b‘gf?erﬁﬁﬁoglaeqﬁg\ﬁﬁ}g p selppie@time duration.

67. A machine-readable medium, comprising instructions for service
acquisition, wherein the instructions upon execution cause a machine to:

construct a plurality of transmission frames, wherein each transmission frame is
associated with a selected time interval; and

encode data associated with one or more channels into the plurality of
transmission frames, wherein selected data is encoded into predetermined transmission
frames so that channel jitter can be absorbed using a single buffer associated with a

selected time duration.

68. At least one processor for service acquisition, the at least one processor

being configured to:



the plurality of transm ssion franes, wherein sel ected

data is encoded into predeterm ned transm ssion franes
wa@eoorkzg2€hannel jitter can be absorbed usi ng BCHUSNE037995

buffer associated with a selected tinme duration. 67. A

machi ne-readabl e medi um conprising instructions for

servi ce acqui sition, wherein4he instructions upon

execution cause a nachine to: construct a plurality of

t r anseonssi@n SlaANBSof IsfbnS@diRed 1§85 fIame :
i s associated w tﬁlfﬁ%yss a ﬁé‘ﬁ;r{%g%é{sgg time’ ﬁx%{a %ﬁ/gﬁhqgaﬁlamssmn frame is
Biedded witha sslesisditameigtaryalhandne or nore channel's into

the p i f tr m.ssi on franes, wherein selected

dat a‘%dgggénc%¥e%s?oﬁfaggdspr‘g tBF P SO ShrRpls ity the apleplity of
sasmisatoncinanese whietdid e¢legied die iABFIHEE thiy ?&é&teﬂnﬁieg g{aﬁsmission
tbuffelr %ssomateq wWth a selected tinme duration. .
eSS fhap fhangieh iiieisean bo pbsoad; winge inglé buffer assbeiawt with a
JeRRRH tOREIRLQGESSOr being configured to:construct a
plurality of transm ssion franmes, wherein each

t r anst® ssidmethaier savias aapiiitiar th mbthad s6kpRtiRg: ti me

i nt errva}al.‘;. andlen]godef data associ ated with one or nore
channef & af & PREY A fFaasmisyiop damesnyhersin engh fransmission frame is
askigidwaE hesleedd ink ¥ redeter m ned
transmssion fr ang?%g kﬂag{a ﬁ%%@%ﬁg%ﬁa ags?&éag[ﬁg]ﬁlét% One or more
CApsHsy apd WQFW@ slentariydata biehtededdsoquedd@thindd tarRmission frames;
58l ected time duration. 69. A nethod for service

acqui sition, the nmethod conprising: receiving a

pl ur duffesngithd pRRATY SF1 ths il BISRSiratie With s ?ﬁ%ﬂ: buffer associated
t.ransmi ssion frame 1s associated with a selecCted tine

Vflh} %P@S‘Fte‘éﬁl@%@ﬁﬁl?rﬁ e¥hegein £hamned gittar essoviateld witle tier one or more

cARRIsGHahaaley, and wherein sel ected data is encoded
into predeterm ned transm ssion franmes; and buffering
the plurality of transm ssion franes with a single

buf f associated with a selected tine duration,
wher p‘n cﬁgﬁﬁléqth(}q %ﬁ‘é?‘%@%d’@wgﬂeﬁwlﬂ&éﬂm @rmemrobannels

of Banughs forsaAP&R@fect{fh aclbGngEL N0d of cl ai m 69,
conpri sing decodi ng the one or°nore channels of data

using forward error correction decoding. 71. The

nmet h of alm 69, erein the one or nore channel s

of dzga Tﬁé meqhod9 of Claim 6&, wHerem the one or more channels of data
comprise one or more channel switch video (CSV) signals associated with one or more

multimedia signals.

72.  The method of claim 71, wherein decoding comprises decoding the one
or more CSV signals to comprise at least one of a complete low-resolution version and a

partia] low-resolution version associated with the one or more multimedia signals.

73. The method of claim 71, wherein decoding comprises de-interleaving
error coded data blocks and error coded information blocks associated with the one or
more channels of data so that the error coded information blocks are positioned after the

error coded data blocks.

74.  An apparatus for service acquisition, the apparatus comprising:



conpri se one or nore channel sw tch video (CSV)

signal s associated with one or nore nultinedi a

W@ e@nabs2e6 72. The net hod of claim 71, wherei n PEDUS0NE037995

conpri ses decoding the one or nore CSV signals to

conprise at | east one of a conplete |owresolution

version and a partial |owres ution version

associated with the one or nore nultinmedia signals.

73. Tineanyettodeediviakaiy i e i n npri,ses

de-interl eaving errgr ?gg%%htg;? g E@%%Egﬁg%dg%@rg%r wherein - each

EHSESSIoNT BAmAL IS orpsedigied svidls sosdledted] timd ntthvel ane ddnprises data
I a so that the error coded

St I Re U BB ARy i Srinctel et drinoie encoded into

Toodhéet nueddetranksmisson fradnesfmmdappar at us for service
arat us conpri sing: neans for

acquisitiotn, t&e,ap ] ng.
recei VPG 19° BPiietng the plurality o iassmission rfamess, wither gingle buffer
Resehtdd & 1 Sl j. iated wi.th a sel ected

e oy o e (bl WRReh 08 s AP enEE ath the one
Q5 mqyp ckanpplannaisstbednd wherein sel ected data i s encoded
into predeterm ned transm ssion franmes; and neans for
buffering the plurality of transmission frames with a

si ngl78. bufifherappasasi 7 h . ' .

duration V\,herpgi n chﬁﬁglﬂ\??’t %‘g?@é‘g%%}%g{‘%%ef fdipfdhe one or
e cgnngls,of date asimelferviasd ebesdyeedtiony Becodhg. appar at us of
claim 74, conprising nmeans for decoding the one or

nore channels of data using forward error correction

decodbng. ThE. appheatspiFadlainis4,0lhéledl the'éhe YRS Phdil8is of data
nore channels of data conprise one or nore

one .or
CRRBH ek P Shrrnsh syitdvyidep RS V3 sigasls et dnivith ondier more
nfiltiRBdie sigyhi] medi a signals. 77. The apparatus of claim

76, wherein neans for decodi ng conprises neans for
decodi ng the one or nore CSV signals to conprise at

| east,one %‘2 a cogétplfgche | owr esol ution version and a
parti &l | U PRGN Ploflaigefts ivdiereim swsensdos desadittg campriseemeans
farrdewdigg Mel dreBrdhére ONa] : s of gl ai m
76, _V\/nggr ei n neans f(_eor deégg?jllség 08% ﬁﬁag@g&ﬁggﬁgﬂa&f)mpﬁete low-
regelifipp EFERANE G rarvidrlowededutitat eerkibn akscared ®Ith @e one or more

ofeTal=To tion bl ocks associated with the one or
Trore é%g%’g% 's of data so that the error coded

i nformati on bl ocks are positioned after the error

' code,g8 dat,?h bl ocks. .
. € apparatus of claim 76, wherein means for decoding comprises means

for de-interleaving error coded data blocks and error coded information blocks
associated with the one or more channels of data so that the error coded information

blocks are positioned after the error coded data blocks.

79.  An apparatus for service acquisition, the apparatus comprising:

a receiver configured to receive a plurality of transmission frames, wherein each
transmission frame is associated with a selected time interval and comprises data
associated with one or more channels, and wherein selected data is encoded into
predetermined transmission frames; and

a demodulator configured to buffer the plurality of transmission frames with a
single buffer associated with a selected time duration, wherein channel Jitter associated

with the one or more channels is absorbed.



79. An apparatus for service acquisition, the

apparatus conprising: a receiver configured to receive
w@2@asgké ty of transm ssion frames, wherein eBCIUS2006/037995

transm ssion frame is associated with a selected tine

interval and conprises data associated with one or

more channels, and wherein set%®cted data is encoded

into predeterm ned transm ssion franes; and a

denodul ator configured to buffer the plurality of

transmission frames with a single buffer associ ated

with 80-sel éct%htfierféadﬁbiﬁatmofhunu\heompnmmg]amlghctjom t & service
hannel s i s_absorbed. W

t 4 ne qr
PR DGR SR ShanieL 1, 2050
i nst rmcd:w@ aqaltﬂnahtyS@ﬂ MAreni e Fribd fo‘herc‘!meera@ﬁ @rahé]ﬁlssmn frame is
i nst.r.u on execution cause a machine t

PG Wét B ﬁgtégtthtyn%mtqrwﬁr@ﬁ] cogipoises dmpcmﬂ&d Iva@thnone or more
@ashell, a0 SHe RS %’égegt&ﬁﬂﬁa Essen%éccf%:mgt %rgger it hag@\frfeu#%géégn frames;

time interval a conpri ses
ad nmore channel S, and wherein selected data i s encoded

into l:ﬁxff ghgerlm g ransm ssi on franes; and buffer the
pl ur al T 1y TSPV RL NS s pissondrazaes,Withya ¢ singlenlyiffer besotiated with a

safeseditBiedurtfidd) vﬁheﬁﬁh %Hﬁrﬁl‘év\;ﬂtiﬁa g&ﬁaﬁéd Qi RO ?ge or more channels

channel jitter associ ated one or
i3pS9Heds i s absorbed 81. At |east one processor for
service acquisition, the at |east one processor being
configured to: receive a plurality of transm ssion

framéd, wherleisnog@ghockssanse AN adgufifon ?h@%sigfs't aLE grocessor
bvv1th a.selected time interval and conpri ses

SUSSOPHEERd i t h one or nore channel's, and wherein

sel e@&&ﬂ/ed@bﬁlrélﬁ %!Fciﬁq%glsglgb%ra?n{‘\sdg/ e{e?} gzllq?‘t t5t;an51fmssmn frame is

transm ssi on fer

aggogiatad \S@h @ﬂeléa’tadTBme\Amteh/aﬁ asd meérégﬁgﬁgaﬁﬁ)n%ﬁdgfa @fttﬁ ?gc;; or more
I J1

ct ed duration
C]\ggsnélglc?i’ El e‘g Wlpﬁe{eﬁggéilar@ 8 en¢hsied 1t pradstesmined tasemissidn frames;

and
buffer the plurality of transmission frames with a single buffer associated with a
selected time duration, wherein channel} jitter associated with the one or more channels

is absorbed.



