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[0005] Data networks, such as wireless communication networks, have to trade off
between services customized for a single terminal and services provided to a large
number of terminals. For example, the distribution of multimedia content to a large
number of resource limited portable devices (subscribers) is a complicated problem.
Therefore, it is very important for network administrators, content retailers, and service
providers to have a way to distribute content and/or other network services in a fast and
efficient manner for presentation on networked devices.

[0006] In current content delivery/media distribution systems, real time and non real
time services are packed into a transmission frame and delivered to devices on a
network. For example, a communication netwotk may utilize Orthogonal Frequency

Division Multiplexing (OFDM) to provide communications between a network server
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packets from the multimedia content, wherein the content packets are associated with a
time reference. The method also comprises adding a sync header to the one or more
content packets to form one or more application layer packets, respectively, wherein the
sync header comprises a time indicator that indicates time relative to the time reference.

[0011] In an aspect, an apparatus is provided for packetization of multimedia
content for distribution over a network. The apparatus comprises encoding logic
configured to generate one or more content packets from the multimedia content,

wherein the content packets are associated with a time reference. The apparatus also

comprises packetization logic configured to add a sync header to the one or more
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blocks to produce one or more application layer packets, and extracting a sync header

from the one or more application layer packets to produce one or more content layer
packets, respectively, wherein the sync header comprises a time indicator that indicates
time relative to a time reference. The method also comprises synchronizing the one or
more content layer packets based on the time indicator.

[0016] In an aspect, an apparatus is provided for packetization of multimedia

content for distribution over a network. The apparatus comprises receiving logic
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a npgtinal for packetization of multimedia content for distribution over a network. The
method comprises processing one or more content blocks to produce one or more
application layer packets, and extracting a sync header from the one or more application
Jayer packets to produce one or more content layer packets, respectively, wherein the
sync header comprises a time indicator that indicates time relative to a time reference.
The method also comprises synchronizing the one or more content layer packets based
on the time indicator.

{0020} In an aspect, a method is provided for packetization of multimedia content

for distribution over a network. The method comprises receiving one or more content
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The computer program comprises instructions for receiving one or more content blocks,
wherein the one or more content blocks comprises a frame header, and instructions for
determining that a selected content block includes an error. The computer program also
comprises instructions for assuming that a selected frame header associated with the
selected content block comprises one or more selected values, and instructions for
processing the one or more content blocks to produce one or more application layer
packets.

[0024] In an aspect, at least one processor is provided that is configured to perform
a method for packetization of multimedia content for distribution over a network. The

method comprises receiving one or more content blocks, wherein the one or more
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[0032] FIG. 6 shows a flow diagram that illustrates the data flow between layers in
an embodiment of a packetization system;

[0033] FIG. 7 illustrates how a Sync layer adds a Sync layer header to real-time
Content layer packets; '

[0034] FIG. 8 shows a diagram that illustrates the operation of the Stream, MAC,
and Physical layers in a packetization system;

[0035] FIG. 9 shows a fragmentation scheme for a single packet provided by an
embodiment of the Framing protocol;

[0036] FIG. 10 illustrates how an embodiment of a Framing protocol operates to

fragment two packets;
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[0047] FIG. 21 shows the operation of a packetization system where Framing
directory information is used at a receiving device;

[0048] FIG. 22 shows protocols belonging to the Transport layer;

[0049] FIG. 23. shows how a Checksum protocol is provided on a server in a
packetization system;

[0050] FIG. 24 illustrates checksum processing at a receiving device In a
packetization system;

[0051] FIG. 25 shows an embodiment of a method for providing a packetization
system;

[0052] FIG. 26 shows an embodiment of a packetization system;

[0053] FIG. 27 shows an embodiment of a packetization system; and

[0054] FIG. 28 shows an embodiment of a packetization system.
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[003 t hodRafoliorars eHRbyItaNg; &1 WSk RSP el TS (HEDHIc L & ™ore

eml?ord?%iaﬂ? of a packetization system.

Flow An element of a service, for example, a service may have two flows — an
audio flow and a video flow.

Service A media content that can have one or more flows.

MLC A media logical channel (“channel”) used for data or control information.

Overhead Information Symbols (OIS)
Symbols in a superframe that carry information about the location of various
MLCs in the superframe.

Slot The smallest unit of bandwidth allocated to a ML.C over an OFDM symbol.

[0058] FIG. 1 shows a network 100 that comprises an embodiment of a
packetization system. The network 100 comprises a mobile device 102, a server 104,

and a distribution network 106. For the purpose of this description, it will be assumed
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[0059] In_an enbodi.nment., the server 10 e .
exagyp&,i rs‘&r"%ﬁeé e?ﬁgt_ﬂ% OfH3? Blee%lﬁ%sl {:nrefléecﬁ @% é)a?fzﬁgz&x | g%ssysmm
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I's coupled to the network 106 through the )
notglmolneninpate.onp3 plaer] pgeo phger S ArRSIaeR FRRPYF T e ggieless link

conpri ses._an ' i i i )
ST MG B BT BRI i Thore i
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network 106 conprises any cqonbjnatio wi red and/ or
opeytpsloAe W RVSH K CANRNIGHE SRR tlg%P%Wé’@%?‘ﬁ% be delivered

[oomgm e §8idE10304 e S8¥bERRnE RomPABRLNE CAbHIRN taMphone that
communicates with the network 106 through the wireless link 110. The device 102
takes part in an activation process that allows the device 102 to subscribe to receive
services over the network 106. In an embodiment, the activation process may be
performed with the server 104; however, the activation process may also be performed
with another server, service provider, content retailer, or other network entity. For the
purpose of this description, it will be assumed that the device 102 performs the
activation process with the server 104 and is now ready to subscribe and receive
services from the server 104.

[0062] In an embodiment, the server 104 is part of or communicates with a media
distribution system 112. For example, the distribution system 112 may comprises other
entities, such as real time media servers (RTMS), non real time media server (NRTMS),

distribution servers, content providers, and/or any other type of distribution system



network 106, such as the device 102. In an enbodi nent,
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[0066" Ver Tl Q4 ehfboBAhdnt OtheOdeveRNTOM b@rﬁ?ﬁé‘es Vdetfachetidadbrm logic 122

di'stribution system 112. For exanple, the djstribution
thats pptrates 10 Xeverye doamprocess optiaeketizaion pegormg- At e peryer 104.

tinme nmedia. servers. (RIMS), . ' j .
R L e
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The nmedia distribution system 112 operates to provide
rendesrit dfrike devacet M- di stribution to devices on the

[oogégSt F iUl QR. BGbNREN S QR thd PAckEXAEBh %?/stélhe)p@ﬂi?é ®perform one
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1. ? l()SIo{ecCe(i)\r/Te;p E)rI zgi% c%gsléettol go%ttén? ncolm%%lsfr:lglr%a Eilﬂl%t an o%rr?otnefc'eal time

services.

2. Packetize the content so that the packets include presentation time stamps.

3. Distribute the packetized content over a distribution network.

4. De-packetize the content at a receiving device.

5. Use the presentation time stamps to provide synchronized rendering of the
content.

[0066] Therefore, in one or more embodiments, a packetization system operates to

efficiently packetize and transmit content to devices on a data network. It should be



efficiently packetize the content 114 into packets 118
for distribution over the network 106. For exanpl e,
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delivered to the user’s mobile device in the background, transparent to the user. The

media is stored on the device and may be accessed by the user during a scheduled

availability period.

Real-time Service

[0070] The second fundamental service type delivered is real-time service in which
content is streamed to the devices in real-time. The end-user can “tune-in” to a real-
time service at any time and receive current content. As with non-real-time services, the

user will typically need to subscribe to the real-time service before gaining access.

IP Datacast Service

[0071] The IP Datacast service is a wireless IP multicast service to support a wide

range of applications. This service type allows a system operator and/or third-parties to
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allow’ fe ste?\?er 200 to communicate directly with other servers or with one or more
data networks and/or devices coupled to those data networks. Thus, the input logic 204
allows the server 200 to receive content for distribution over a distribution network.

[0075] The output logic 206 comprises hardware and/or software that operate to
allow the server 200 to output packetized content and/or other information to a
distribution network for distribution to one or more devices through communication
channel 212. For example, in an embodiment, the communication channel 212
comprises any suitable type of communication link to allow the server 200 to
communicate directly with a distribution network and/or devices coupled to that
network. For example, the communication channel 212 provides a unicast, multicast,
broadcast, or any other type of communication channel that allows the server 200 to

deliver packetized content for distribution over a distribution network.
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net wor k and/ or _devi ces coupl ed to that
packetization system. For example, in an embodiment, the packetization logic 202

shown in FIG. 2 operates to provide the layers and protocols 300 shown in FIG. 3. The
lowest layer is the FLO Physical layer 302. This layer operates to format and process
FLO waveforms for efficient delivery of multicast content over a distribution network.
The layer above the Physical layer 302 is the Medium Access Control (MAC) layer 304.
The key function of the MAC layer 304 is the allocation of FLO Physical Layer
resources to upper layer streams. The MAC layer 304 also multiplexes the Media
Logical Channels (MLCs) onto the Physical layer 302. The upper layers 308 use the

services of the Stream layer 306 to deliver data to devices.
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di str n over a distribution network. [0079] FIG
HoBewdtpwpiah spplictionemeedfa pavjet-basach depyiast oéokgy Jowrtiogrof the

e BT £ RIS pESfe ARkl Mgy oo,
add®i P %@Tﬁﬁsﬁo& 1@&&\41d%1§d1ﬁ1slaax@nsnﬂ Chepksatopot®oBiOverify data
1nte?g?1%1m A Imr(])re':detaﬂed d1scussmn of the transport layer is provided in another section
of this document.

[0083] The Application Layer 412 is where the multimedia content is generated at
the server side and consumed at the device side. In an embodiment, the Application
layer 412 comprises a real time Content sub-layer and a Sync sub-layer used for

achieving synchronization between video and audio flows. A more detailed description

of Application layer 412 and its sub-layers is provided below.



| owest | ayer is the FLO Physical |ayer 302. This |ayer
operates to format and process FLO waveforns for
webdosaz4snt delivery of nulticast content over BCT/US2006/018850
di stribution network. The I|1&yer above the Physica
| ayer 302 is the Medium Access Control (MAC) |ayer
Appﬁ%xon-’iﬁzei‘gﬁfb i%%fgti on of the MAC | ayer 304 is the
alTocatiron o O Physical Layer resources_to up
[oosnhyerFBTr-risah@Vs rove aniepnliggtion Bger 05 divided Hlt%f(‘é% Stiplayers:
I e Physical |ayer
2“%#3%@%’?%1 &Q?gﬁ%é%&%% coﬁg sée.:aw ces of the
Stre r 306 to deliver data to devices.[0080]
Bﬂﬁﬂg@bighgﬂgigﬂ%h enbodi ment of protocol architecture
[008%?0 f Phe USH-tinke @oﬂ@ﬁtkﬁgérziﬁz RNths Vst thatF@he@esftphemdsreal-
an enbodi nent, the etization |logic 202 shown i

timeR¢a@ter2. Afhéy cansentican pe avdegeatdid (rlorloeest caEORIBSL: ulg%‘:h type
of ngfﬁ{“i?%? e’ﬁqclg?ed o c?? Ighaﬁtfgg : g@%ﬁi I rSt 88m eﬁl@ Sinf Anoé%l%dlment

oug |tectur 400 1's shown
viddayist foemeitsE ebing nnaindosryd dnd«0d H.A64 denmateansli alwlio tihgormatted

fl ow of content through tFe rotocol architecture 400

accqrélngﬁoeh@%sb§ﬁapéﬂre;%%f al.-The Physical 402, MAC
404, and Stream 406 | ayers operate as described above

_m,ihaﬁ_rreference to FIG 3. The Conditional Access

[0021%2r Vi G g@%ﬁiﬁg gTJ#E%%QB rétESs C@ﬂgnﬁﬁgr' ;fa@l:ét@ﬂofh]{%e real

yer "pro ssages operate as
tim¢ 098tkht Thyer SVESol Ia‘yéllcelﬂyac ilagek packetss ’.chﬁiyptlamr S&ﬁd)perates to

decryption f conte S, | opt i onal
proqegh thedeanig JoeE BRO1gR 0 inkbiie s W RS A oimialPBhent <
content encryptiaon, the server enerates a service
1. keyTimerstap apdBwridrme nubes SHoTRA00ey i s delivered to

2. Zgglnﬂﬁrﬁaﬁg{l b6t Raﬁ’cPﬂ %%Ees%%ﬁgt(l{%) ihNBe CORMRNE lstream of

enente | ows of thesé services, and
t hedser Vieis sggnetsat@dsiiomof kidigakkyidéostraamsse f | ows.

This working k S u ncr.ypt thedtab

3. sentf W@F1°9H’é’e$¥do’%ﬁr a‘i“ﬁ’é’ﬂ(}\éﬁ‘&g d%%}h?t 15 gﬁatelncr yp QW bit
usi ﬁfbahﬂ& RRIMhE6n HBYasRRE vied Vides/aetib Geddfﬂ@ngd eRbr@gample, Base
Usi ng the service key, the device can recover the

wor ¢a enfpakesynent flagsd idgintifiers dor retesenganon aferanggiigaes and Stream
usi tgge wor ki ng key. [0082] The Transport |ayer 410

pro fﬁacket service over the Stream | ayer 406. The

4. St rEpaaditefe lon4he rdcélvﬁi%S@dvhdkesidd mha:lsyrm Jay¢mficldoslhey the device

section of this docunent. ers of the

a o e ign e ane BedediBEe o iore pptqpgate error
Strg gyer 406 and the Stream | ayer 406 delivers

these octet s (with possible errors) to the device.

[Oog@\r’\s?/ 2[31_6 %{%g@?elfr uS?R leésctﬂé F[?%]ﬁg&‘? ?ﬂe?%’@f&‘@éﬁv@@ﬁf&e& from the

ction o
server to devices.

[0088] FIG. 6 shows a flow diagram 600 that illustrates the data flow between
layers in an embodiment of a packetization system. The real-time Content layer 602 on
the server sends packets to the Sync layer 604. The Sync layer 604 adds a Sync layer
header and presentation time stamps to the packets and sends them to the Transport
layer 606. The Transport layer 606 fragments the packets into blocks and sends them
over the network 608.

[0089] A device that is “tuned” to the real-time service receives these packets at the

Transport layer 610. The Transport layer 610 delivers packets to the Sync layer 612.



Transport layer 410 is to provide this packet service
over the Stream | ayer 406. In addition, the Transport
wo agpen24430 al so has an optional Checksum pr ot oROI/USI06/018850
verify data integrity. A noe detail ed discussion of
the transport layer is provided in another section of
The %h@la?%ﬁ?ﬁhovﬁ@@%yn%h@yeﬁm%de@ ahd deliveay e phitRets & the real-

ere"the multimedia content is generated at the

umes@onxem leyateOhtp bonscrtsd and renderefbyt He Bicgratation fiRe using a
lication layer 412 conprises a rea
mec H BB e | Byer and a o a4

SuUb-l ayer and a Sync sub-Ilayer used for
_XJSﬁgkgiiE&aiﬁgfgéﬁiifat'on bet ween vi deo and audi o
Syn ed description of Application
[009bﬁyefF1@27 ARGirhtb$ h&Whhd 8yRY ﬁrérsadﬂé a\§ygledayer header to each real-
bel ow. Application Layer Sub-layers [0084] FIG. 5 sho
timeHGomten lmp phakat. Bor exayate, @etenglabjwvnaa’é?}s {2 geeping a Sync layer
u ti
neadg ¥ i sPECES Yp B T0s: IR, KRRNF el Japer Rt i
ﬂmWﬁﬂiTﬁbﬁEjﬁbﬁm@mi | ayer 502 is the |ayer that
gener ates/ consumes real time content. This content can
Tapk€1 Vi deo, audio, text, closed captioning etc. Each
—1ype of content is encoded-and formatted
apm&mphhﬁtely For &enpe, in an enbodi nent, video is
Mﬁﬁﬁﬂﬁ%ﬁeu USTTIqREof NAUSTTY stapdard H. 264 format and
audi-e—+s—toerrgttedacecordtng—toj an i ndustry standard
PIAAC: f or ot <JﬂNT@§; rhe Sync Layer 504
FROMEBt es toO pr| FRAYE_IDGRYREAT bitay br packets fromthe
raredlact i e Contjesira) ayer 502 to produce Sync | ayer
FRARENEA & TNe SYReTERY er 504 opefates to process the
Content—tayet ‘f s—toTnctude the fol | owing
RESHE Bt-hat i on. lgﬁFL. st-ap—and dia frame nunber
information. 2. Information about Random Access Points
[OOSKIEAP) Th fgp(?w nfs' Q%Q&i&ﬁl%ﬁe&{thf fidat rrgyx \Iﬁécﬁ n§ YRP ?h§ layer
ui si |on o audlo and vi deo strea I nf ormati on
heaﬂ@edﬁdsﬁomd budictéd itlehe chel debli prgvidaditini ’Eabietl ¢@T¢$eeblmsn one

therawlmt m Hﬁo ti.on tha
Tetisncg Bkt feticen g, SRALA of rRid A pogsivie
Wu&hqg§mmgggﬂ%bghﬁhanﬁgﬁsreference/non reference franes,
and amidentifiers. 4. In addition, on the
ehﬂhﬁ@ devi ce side, the Sync | ayer fields allow the
evite
[0092] The MEDIA_TYPE field identifies the type of media to which the Sync

layer packet belongs. This information is useful in routing messages to the appropriate
media decoder within a receiving device. The values for the MEDIA_TYPE field are
listed in Table 2 as follows.

Table 2
Name Value
VIDEO 00
AUDIO 01
TIMED_TEXT 10
The value 11 is reserved.




to determ ne m ssing/erroneous nedia franmes and to
perform appropriate error handling. [0087] The Sync
wo 200en260¥ uses the Transport |ayer 404 to del PBEDS2006/018850
packets fromthe server to ldevices. [0088] FIG 6
shows a flow diagram 600 that illustrates the data
PrésentationtFiprrSthapaPIS)n_an enbodi ment of a
acketj zation system The real-tinme Content |ayer 602
WO@‘H t hellser Ve feldgnpdidpy peasentation fime omthe | regldim Gantemhpacket
| : RC < | .
(or ke FBURD o oty REREis oo BTy D B Lse s ThpoPTR il i
added t¢ te shparfispertind @pexingBom TheOl¥)ao gpotht att@yletm®@6which the
ts th ackets into bl ocks and sends them over

. ragms[;
PAGRRE® [QPUBERSEYS. [ 0089] A device that is "tuned" to
the real -tinme service receives these packets at the

FRT\MESHBH | ayer 610. The Transport |ayer 610 delivers

cketg,et - ayer sFhe..qvync | ayer. 6 i
O vt RS M B St d ol dind ok Bl Mo ygipim o
supedranhe Theataluess fier the FRAMNE| By feldGiclidted HeTside dde dolasvek.

rendered at the presentation tine using a nedia player
Table X he device. Sync Layer Header Specification [0090]
HG—7—Hustrates-how the Sync | ayer adds a Sync
| ayEieldiNamder tq eacHFiald&Epet i me | Cont ent | ayer packet.

FRAQME RWAABR €, CQntent ypayglr packets 702 receive a Sync
Erlﬁiﬂﬁf‘d I e 7G4 —to—f syrmc—fayer packets 706. The
er%ﬁgﬁﬁé@ LAVESYS Laylé@—hle.adei is shown in Table 1 as

follows. Table 1 [0091] The following is a description

FRngElqung fs provided in the Sync |ayer header. It
shouT e noted that the fields provided in Table 1

[0098pr e ddntFRAME_NhRBERIiethenmatbeoof e dutrbiatmdédi@frame within the
u d%I etion, nodification, or addition of fields are
s PB Y% e within the scope of the enbodi nents.

ENHARCEMESEBERE: wni'ch the Sync | ayer packet bel ongs.

005 O SEANGBAISSEAC 1t P ERRERRYLE 0o
medih éraye is &3 thoBatehw BviEBhseiiePiyki. elf theadi@rent fledid fidine is for the
Bas-elz_él\g)}lle?, tlzmenaﬁlequ\llIligﬁ%EMENT_FLAG is set to 0. If the current media frame is
for the Enhancement layer, then the ENHANCEMENT _FLAG is set to 1. If the
MEDIA_TYPE is set to ‘01’ (AUDIO), then the ENHANCEMENT _FLAG is set to 0.
If the MEDIA_TYPE is set to ‘100 (TIMED_TEXT), then the

ENHANCEMENT_FLAG is set to 0.

RAP_FLAG
[0097] The RAP_FLAG signals whether the current media frame is a random access
point. This is used during reacquisition or channel switching at a receiving device. If

the current media frame is a random access point, then the RAP_FLAG bitis setto 1.

FRAME_RATE

[0098] The FRAME_RATE field represents the rate at which media frames are
being generated by the transcoder. The values for the FRAME, RATE field are listed in
Table 4 below. However is should be noted that the FRAME_RATE values are not



Tabl e 2Presentation Tinme Stanp (PTS) [0093] The PTS
field provides a presentation tine for the real-tine
w@emwbamsspacket (or nedia frane). This field iBCT/US2006/018850
specified in units of mllil8econds. The PTS field is
added to the superframe tinme (obtained fromthe AOYS)
limife8 t8 Blosk RBowRE it @labld MBn@thatbiteh fihe RecCKBbes Be possitde within
presented. FRAME | D [0094] The FRAME ID field uniquely
the scdpmef the embedistentfedi a frame within a superframs The
val ues for the FRAMEID field are listed in Table 3 as
Tabled | ows. Tabl e 3 FRAME_NUMBER [ 0095] The FRAME_NUMBER
+s—thenurber—ef—the—eurrentyretia—frame—wthinthe
s updrdmeifate (ERIPNCERVENT FLAG|[ 0096] TH&Me
24050NIONNED BN | _ FLAGis a bit that indicate® whether {he
current-edia frame 7S for the Base orod.-rnhancemem

24
L~ | ayer—{—the—eurrent—redia—irane—+s 'ﬁﬁ the—Base
25| gayer, then the ENHANCENENT ELAG is set-to O +f {he

30000/t00e2P9Medi a frame is for tHe EnhanceBEnt | ayer. |t hen
3ot he ENHANCEMENT FLAG is set tjo 1. If th® MED AJTYFE is
o SEL 1O ui (AUL)I O, then the ENHANU:IVEIN]}_FLAG s get

+o—6—1 he—VEBHFAT Y PE+Ss—Sgt—to 10" 1] TIVED_TEXT) ,
60q0p{&‘q91 ‘5884)F|\IHAI\IC‘FI\/FI\D' ELAG i-s-isetto 0O AR ELAC [ 097]

A\ L =740\ 4 t

60 The RAP FLAG signal s whether Ithe currest nedia frane
i's a random access point. This is used during

reacqui si ti on or. chann t ecei VI .

[0099kyi cln F@O@W&ntﬁ%gﬁnﬁ‘ﬁﬁa@%ﬁ faelﬁﬁ afidol 2 heed i the

ME g%nf pPENRI i@t RAYOFEABEDY. Tife S@liatftande raFe':ié\I‘vﬁ, > f3AJlng rate
P 98] The FRAME RATE field represents the rate at

in frainies lpeneetioad ftendotiathe Base ngd Faharcemegt yessifiata are completely
tc;e?[lscoder The val ues for the FRAI\/E_RATE field are
dec ed in Table 4 bel ow. However is should be noted
t hat the FRAME RATE val ues are notlimted to those
RESEBMED n Table 4 and that other frame rate val ues are

[00F00FS! 1he RESBRVED®its q9RktsPlard haligstbeslibyRNbEgn the Sync layer
header. The RESERVED bits are included if the MEDIA_TYPE field is set to ‘00
(VIDEO). If included, all the RESERVED bits are set to 0. Thus, For audio frames, the

size of the Sync layer header is 3 bytes. For video frames, the size of the Sync layer
header is 4 bytes.

[00101] In an embodiment, a modification to the Sync layer header uses one-bit of
the 5 reserved bits for a reference flag (REFERENCE_FLAG). With this modification,

the format of the Sync Layer Header is shown in Table 5 as follows.

Table 5
Field Name Field Type
MEDIA_TYPE UINT(2)
PTS UINT(14)
FRAME_ID FRAME_ID_TYPE (7 bits)
RAP_FLAG BIT(1)
FRAME_RATE UINT(3)
REFERENCE_FLAG UINT(1)
RESERVED UINT@)




Tabl e 4 [0099]

In an enbodi nent,

t he FRAME_RATE field

is included if the MEDI AJTYPE fleld is set to QO

W@ YobiEEI8s1 The nedia frane rate i s the resulti NBCT/ESB06/018850
frames per second when bot H9t he Base and Enhancenent
| ayers data are conpl etely decoded. RESERVED [ 00100]

REFNERIBNEGERVERGi ts (5-bits) are utilized to byte align

t he Sync
(001921t helheEl
refi ﬁéeuﬁﬁﬂe of

or au

header

duripey ?‘10613{&
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aver header.
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bytes. [00101]
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I catlon,

capebilitihe Sync Layer Fbader is shown in Table 5 as
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RGP PRREE RN HLok i

This is used during

now Sedicé®foes mqilﬁstfzftédfﬁl P4plest . Thi .
on or channel swi tching or trick play node

reacqui siti

Syt LAef DaE¥HBY devi ce.

For exanpl e,

it e RESER VERbits are

t he non-reference

franes can be ski pped during decoding for various
(00304 s 06 ISs@@HablS that feabtimeorenacad ter resitiehhtoottrbisnglo improve a

dev%e %g?lhﬁglot

Xi.t

HEEE el st B

recﬁuﬁlgtdéviche Teghduld Bemétbd et

ERVED bi
utﬂi#’g; theys may,

ts are now reduced

r, and/ o

a8 S4e Taver
@'}EBE{?@E ﬁ“béi&i@d dre opl6nal. When

end .devi ces

ect?wlaé%jsent to the

|ustrated I n

Vifctrpngpaiftedbiap @é&omareésslgr@@mgapessagm The frequency of

trarﬁﬁﬁﬂtlrng %ﬁ%§%¥é&ﬂec{ éfgg cdl e{ﬂéé gg 311:?[{%({ ﬁ)stlhlte I&?i éllrea{)gerrors in the

error

ove a

cormnunicaiona&yslﬁem et aidie andByideo Bweray& difet@y f@Snad e different

andf’tﬁnt t

ré@@SCGIVIng devi ce.

I "rectories are Optl onal .

It should be noted that

VWhen utilized

A t_heé mpy be transmitted as associ ated signaling
u cr i i

t¥quency of transmtting the Sync |ayer

[ooflisi €C AL if@rtﬁhag 8Pl RBiPEnRIARE Sﬁiecttgrytipghon i A Farfil 6 as follows.

errors In
Table 6
Field Name Field Type

MESSAGE_ID UINT(8)

MEDIA_TYPE UINT(2)

FLOW_ID UINT(20)

NUM_FRAMES UINT(5)

FIRST _FRAME_PTS UINT(14)

LAST FRAME_PTS UINT(14)

RAP_FLAG_BITS NUM_FRAMES*BIT(1)

RESERVED BIT(1..7)
[00106]  The following is a description of the fields provided in the audio Sync layer

directory. It should be noted that the fields provided in Table 6 represent just one
implementation and that the deletion, modification, or addition of fields are possible

within the scope of the embodiments.



conmuni cati on system The audi o and video Sync | ayer

directory formats are different and they are descri bed
whedoeme48pudi o Sync Layer Directory [00105] ThePdDDSD6/018850

of the audio Sync |ayer dir2ctory is shown in Table 6

as follows. Table 6 [00106] The following is a

MESSR&H ppi on of the fields provided in the audio Sync
ayer "gfl)rectory. It should be noted that the fields

[00107lovi e MES SPUBE dDsfieldpideriifins thesypeoplemiepsde i RE Selonln an
and that the deletiaopn, i fi ' agdi tiop of

embf)g’érlle@g ar' epoggiuﬁl e 0\?\& t ﬁ% tf‘ygééé%%%}ea—g? tﬁ%ﬁé B set 10

AUBIO Y NEMDRIEESRSEA)) [ 00107] The MESSAGEID field
identifies the type of nessage to be sent. In an

ME%O@\WL the val ue of the MESSAGEID field is set to
I"O_SYNC DI RECTORY éd_f). MEDI AJGYPE [00108] The .
[001REDI ATHPEDe TY RFdiaeid iidansidies the ssermayie ipp @/hichy thgapdip Sync

t he audio,Sync | ay. i \ ' i.ngqS .
el BB B R BHRGe P B P A0 RS0 SBSDITD By e i
Synt 8Wef didddidg insyaggessage. FLOMD [00109] The FLOMD

identifies the flow for which the audio Sync |ayer

FLGW Qg ory is being sent. One M.C can support up to two
audio flows. Therefore, the Stream O of that MC can

[00199} r y ThewFLEWAID isdpatifies the dlosy forsylngh theravgio Sy ey gisctory

. field i tif € f Se s a '

s o TRV LB SRRy 5l Y Bl o om0 o

thatVMLEUa8 cYrr Te8s 8gac lagesgiewidry striautehe The FROSPel ficklddaytifies

FLOWD. Since the nessage. is associated, with,t flaw,
the (IEFAVRBSCE I8 yiTEeaE BT hEt o ey At oA GUgF syne

layﬂ{rhcﬁreM:o v k2 RURPYLL Bict el 8% shBtiSied tHYEFROW aDSY I$ence the

ayer rectofy nessage is sent on the StreamO
mesasg0iciagtoetitedi with thedldw ,dhis speseigei andly hseds LGy ssnt on the Stream 0

U S [0011 The JMJ S field.iss. .
or QARSI 0, L IFEALGR, S b ort e
senfoRE HRANBIRIR ated with the flow specified by FLOW_ID.
NUM_FRAMES
(00110} The NUM_FRAMES field is the number of audio frames present in the

superframe.

FIRST FRAME_PTS
[00111] The FIRST_FRAME_PTS is the PTS of the first audio frame in the

superframe.

LAST _FRAME_PTS
[00112] The LAST FRAME PTS is the PTS of the last audio frame in the
superframe. Thus, a receiving device knows the rate of audio frames, and, based on

these two time stamps, it can interpolate all the PTS values of the current superframe.

RAP_FLAG_BITS

[00113] The RAP_FLAG_BITS are used to indicate whether a particular audio frame
is a random access point. Therefore, there are NUM_FRAMES bits in the message.
The LSB corresponds to the first audio frame and the MSB corresponds to the last audio

frame. A bit is set to 1 if the corresponding audio frame is a random access point.



[00111] The FI RSTIRRAVEJPTS is the PTS of the first
audio franme in the superfranme. [00112] The .
WO 2ABFAERAVEIPTS is the PTS of the | ast audi o fPEHES1006/018850
the superframe. Thus, a recdiving device knows the
rate of audio franes, and, based on theseltvvo tlfrrteh
RESERNED it can interpolate all the PTS values o e
currenlt) superfrane. IEF)QAPJFLAGJ8ITS [00113] The
[00R A F( 1 FERYER titsage adslef] teibtataignthst theasage. The RESERVED

: I b0 gqﬁ ' g gan cess point.

blts’%ﬁret?ée gp@rS}?ﬁgé}%rg{re 3)l\%e gge;-{]tté‘ﬁl nfthe meszagﬁ.
: rrkesponds to the first audio frane and the
Vl-g h§‘B‘a g DIt othe last audio frane. A bit is set

[00115] 1 iThetfbenaof HRSHAHK g 1Ak dRedth shwitin PASIE Mas follows.
access poi nt. RESERVED [00114] The RESERVED bits axe

Taldged to byte align the nmessage. The RESERVED bits of
—the Audio Sync layer directory nessage are set to O.

Vi depladyme Layef Direptaaryye [ 00115] The format of the

ynic 1 aye Ctory T7s_shown in Table 7 as
@%ﬁ?@;@ Table—¥ R 81161 The fol | ow ng is a

U
MFASTY i on of tHA¥P el ds providled in the vi deo Sync
NYMWNSE_RFEGOB®S or yv| UINT(Ughoul d be not ed that the fields
vy recaked i n Tabl esi/ reepresert | Yst one inpl enentation

AN AN pfrsThe def g tm modificati on, or addition of
tretds osstble—wi-thi-r—the—scope of the
B R AGTS | LB LD [00117] | The MESSAGEJID fi el d

RESERYHD fi es the |86 of nessage bei ng sent over Stream
0. The value of the MESSAGE ID field of the video Sync

i . i s set to_ VTDECLSYNCIDI RECTCRY (5).
1003} ?Zﬁ%@gmsg%gii dg3B PNRIDP e VisEI preyided instheividessS irkdayer

‘ . : ‘ rec ‘
e PR b ol o R B S Jafe 7 dffeseat duy ome
impiegnentationogndy thadb theSyaietidnayedifitiatient or yddivss af)€slds are possible
W“‘J‘W%@{%P?R‘E%g%ﬁ%g%%gg _ The nunber of VSLJRECORDs

: g

presen S
MESSAGE_ID
(00117}  The MESSAGE_ID field identifies the type of message being sent over
Stream 0. The value of the MESSAGE_ID field of the video Sync directory message is
set to VIDEO_SYNC_DIRECTORY (5).

i

MEDIA_TYPE
[00118] The MEDIA_TYPE field identifies the stream for which the video Sync
layer directory information is being sent. The MEDIA_TYPE field is set to ‘00" for

video Sync layer directory messages.

NUM_VSL_RECORDS

[00119] The number of VSL_RECORDs present in the message is
NUM_VSL_RECORDS + 1. In an embodiment, 2 VSL_RECORDS can be sent in a
video Sync Layer Directory message.

[00120]  In another embodiment, NUM_VSL _RECORDS signals whether the current
VSL record is the last VSL record or not. When NUM_VSL_RECORDS = 0, this
indicates that there are more VSL records that follow. When NUM_VSL_RECORDS =



NUM VSL_RECORDS + 1. In an enbodi nent, 2 VSL_RECORDS
can be sent in a video Sync Layer Directory nessage.
W 2®8204851 n anot her enbodi nent, NUM VSL_RECORDXCFUVA/618850
whet her the current VSL recdrd is the last VSL record
or not. When NUM VSL_RECORDS = 0, this indicates that
1, thﬁ}ﬁﬂﬁﬁm% fhalBleCu¥iSht fe86@NfetiabS iRl VSWreddkdtarried in the video
VSL RECORDS =1, this indicates that the current
synordimorody.i s the |ast of the VSL records carried in the
video sync directory. VSL_RECORD [00121] One
VSImeRD is sent in the nessage for each frane rate

he f f 2D,
orf° it DL ReRBED S T S B o e R
supirﬁ}?l%@ﬂrhéf ?@nﬁ%&\@e RATIE REDRIDAS opdciiRsl i Malke § &S Rllows.

rmation. Table 4 specifies the values for the

ER@I\/ELRATE field. Video frames can be sent at nultiple
ne rates within a superfranme. These frame rate

vaﬁéﬁsNag,@e SpCI f |p@@}d T,q,et he

VSLIJRECORDS. NUM FRAMES
i ndi cates the nunber of

dci fied by the FRAVE RATE
NLNER@/IES:I RST rRAlvKﬁ‘i‘%ﬁ)r 001 4] The FIRST_FRAME_PTS is

FirerrREVE_Pfs t he firsmNtyddeo firame of the bl ock of
LA@qwqﬂg}s[EagTsthe frarrgn\rmu)e speci fied by FRAME RATE.
EASTFRAMEPTS 1001251 The LAST_FRAME PTS is the PTS
of the last video frame of the block of frames at the
METRATEe specified by FRAVE_RATE. RAP_FLAG BI TS

oo LB R o I GBS
spe{gﬁ@s’@%\g E.l SURE FRATE- RATE ASM IVl frirh® dhtbeRBhd & ifultiple

BI TS corresponds to the | argest frane
framatretes peithihi @ dsuperftames. FPEhese efraine AaRAPalbEY 25¢ sppfied in the

VSL- 1%&520%%0 | ayer directory nessage is set to 1 if the

NUM_FRAMES
[00123] The NUM_FRAMES field indicates the number of frames at the frame rate
specified by the FRAME_RATE field.

FIRST_FRAME_PTS
[00124] The FIRST _FRAME_PTS is the PTS of the first video frame of the block of
frames at the frame rate specified by FRAME_RATE.

LAST FRAME_PTS
[00125] The LAST FRAME_PTS is the PTS of the last video frame of the block of
frames at the frame rate specified by FRAME_RATE.

RAP_FLAG_BITS

[00126] The video Sync directory message contains 60 RAP_FLAG_BITS
corresponding to a maximum of 60 video frames in a superframe. The length of the bit
pattern for RAP_FLAG_BITS corresponds to the largest frame rate specified in the FPS
field. A RAP bit of the Video Sync layer directory message is set to 1 if the

corresponding video frame is a random access point. Otherwise, the bit is set to 0. The



corresponding video frane is a random access poi nt.
O herwise, the bit is set to 0. TheLSB corresponds to

wWao b@6fiz488t vi deo franme and,g he MSB corr espondsPCDUS19€6/018850
| ast video frame. B_FRAME_FLAG BI TS [00127] The video
Sync directory nessage contains 60 B FRAME FLAG BI TS

LSE QBI&&?BﬁdkdﬂonﬂetfﬁstavﬂEd IFRHE Aid 6 Msﬁe&,&e%ﬁdm@ tb Mh@last video
superfrane. The length of the bit pattern f

franRAP_FLAG BI TS corresponds to the | argest frane rate
specified in the FPS field. The BJFRAVE_FLAG BI T of

B thz&l\m_dﬁm(SyBI:T$ayer directory nessage is set to 1 if

ooz ppE RGeSV et e lee sPrBip b S FRAME FEALE BT
corféépiﬁ@mf g ABnAashui 6 ABRIEP BRSSP AN Su geiafrahﬁ@ TRS lenkind&ihe bit
frame. RESERVED &00128] The RESERVED bits are used to

pattpsptfer BAPgHL ke BITd correypendy igythe laggast fame yatprsperalied inThe FPS
S t t
e FEEE YRR A0 et R0 S Ao g gt

1 if $led cokrespdndimevideettame hea BESERVERh bW, tHe Hilie svi ©em The LSB
Sync | ayer directory nessage are set to 0. The vide
COHSW“? ke Tigt vistop Sramaang g M s cprsrpdsdo ths lﬁﬁéﬂ@@cfé%ne
flow. Since the nmessage is associated with the flow,
RESERYERSssage is sent on the Stream 0 of the M.C that

[0012?? {l“hg‘ @?;%ﬁw blt-glllt’ec‘ u \tly)t S%@Cvdaé’a(% gg%cclazef*r c(lj;rectory

OFy message 18 sent ream
messlhgeh tIhe 3 IRESERIVEDI bits of db@ villkbaSy &8st diréctans passtage are

inelGGR WPy DG REFQRAS fisl rsstnd f@é@%%ﬁ%ﬁm

bits ineGK8ligeo S{HRMAbBe dﬁ@ét&eyr meSsabd@rdsMti o, Ml GBI gﬁc layer

for real-tlne video, thé server sends nultiple vid
direfctoaymv@ssage swprgifis @rpéﬂuefvnmowr hBigee thedmsigeasresomawdb@th the

fferent size herefo [ deS| e.to
0w i PosSHeg st B The SR Bh Bl ofer SR el SRS, he
v1dé&$ﬁ1cﬂa§drfd$1@8ﬂory°~nﬁ&@§éim & bis thal Sifeaite® dedclaRddekie tHE M8y on
t he boundaries of these packets in the presence of

whigh vigle dattieseat.f uncti ons are provi ded by the Transport
| ayer, which is described in the follow ng sections.

lmm@uag@ml@r ation [00130] To better understand the
o0 9P 20181 i 8T HRRRRL L PRt AR Hver
of ‘“WAskets2TEbnP eItk td BgIeSice] For example, for real-time video, the server
sends multiple video frames in every superframe. These video frames can be of
different sizes. Therefore, it is desirable to have a way to efficiently pack these upper
layer packets into a stream. A mechanism is also needed to determine the boundaries of

these packets in the presence of errors. These functions are provided by the Transport

layer, which is described in the following sections.

Lower Layer Operation

[00130]  To better understand the operation of the Transport layer, a'brief description
of the operation of the lower layers (i.e., Stream, MAC, and Physical layers) is
provided.

[00131] FIG. 8 shows a diagram that illustrates the operation of the Stream, MAC,
and Physical layers in a packetization system. In an embodiment, the upper layer

protocols use the services of the Stream layer. A major function of the Stream layer is



provi ded. [00131] FIG 8 shows a diagramt hat
illustrates the operation of the Stream MAC, and
wobysilz@bl | ayers in a packetization system | nPERUS2006/018850
enbodi nment, the upper |ayer24protocols use the services
of the Stream|ayer. A major function of the Stream
to muBdBx da3h 6f Mt oRboevT da! @nothe ksbivessiotibe Mpges layers $02edeliver
server side, the upper |ayers 802 deliver a sgéuen

a seqfenty oblsytbebaergirgtor v IlEW Hie SEcam iayet B¥hnt haykran yer 804
The St | i
o TS A S eSSt up e

sequBRSHI BN ©9ted fintoy MBEC ilafiep PuldiEts.ayBirerdc kairs. toTorer eorrespandence
one to one correspondence. bef ween | ayer ket

betviesia aaMAG) oy eaRack O ORI Gk PSR s S prgle) BAYEical layer

pacl!ae?% (@LP@?Q{@?% I%E&Hﬁﬁg.aﬁﬁe&zﬁmﬁﬁ%ph%% deb@sey P lisPhysical

sen vi ce over the Physical |ayer. Fram ng
layeand Checksum Protocols [00132] In an enbodi nent, the
Transport | ayer conprises a Fram ng protocol and a

Frarfine Gk8 Ohepltsafmo®otocolthe prot ocol s of the Transport

ayer_operate to provjde one or nore.of fﬁe follogvi Ng.4

[00182in ¢ ¢ fno#ns embpodipieply ithfe Transppsi-Jaxer Corpprses 3 fdapys pjgtocotand a

ChebRRK gﬁ:ﬁé&ﬁ‘ l"ﬁﬁée}%rbtomst(tfethé ey @dpoftl HGer diReatE@PrdMdde one or
protocol fragnents an Application |ayer packet (or

mors ofrileyfpllpamigdtctions.o smal | er bl ocks that are sent over
t he, St.ream | L . en these, Str r~pol .

Lo BB GeRS el DeavecARLIBYE Of e yiOtie, the
pr ¢rpele mBRebI fr@gndntd @sAbplicacionidyet pgrkeh@msingplyy rake) into
packets to be delivered to the upper |ayers at tge
" e calalipn Blagks 196 areosent e IS Eb KT ayLhenpiigis Siteam layer
errors . at th 1 &8 I r r gy 1
datbgoci%(g {Oﬁe uilpgﬁ\sﬂrlf(%(:% ) I\%E;g?({enié ep}ya%eg%(‘g%fh t%? %col protoco

addpesfieorulésndi cahbiaimg thémhbd ocdate packets ts pedelagraddolie upper

in _error._ The _F[argﬁr;% protocol specifies rules for
harayathat tBe HERIVEE ®and the resul ting behavior that

2. C arHQ‘ﬁﬂiﬁg ReChRdaiY tidtk iRREkt théWeViSe: WhePheVbWer @fers deliver

interfacé to the lower layers including the CAS, )
St rdzgamto KCTransporPhaysi.ctie Chagkswn rpeiorelt adds sggrasnipdicpiéens if

/[Ag %S%Jﬁt%ﬁ%‘@?%ﬁ;tg 33%;11&&?%%” tp}:hfer Fll‘a%ﬁé p(féto@ol’specifies rules for

handling block errors and the resulting behavior that can be expected by the

upper layers.

3. Provide an interface to the lower layers including the CAS, Stream, MAC, and
Physical layers.

Packet Fragmentation

[00133] On the server, the upper layer (i.e., Application layer) commands the
Transport or Framing layer to send data over a particular flow. The command contains

the following parameters.

1. The flow ID on which the data is to be sent.
2. The number of packets to be sent.
3. For each packet, the upper layer sends its length and along with its contents.

[00134] In each superframe, the MAC layer determines the maximum number of

MAC layer packets that can be sent for each MLC in the system or the number of MAC



Transport or Framng |ayer to send data over a
particular flow The command contains the foll ow ng
w@2anesers. L The flow I D on which the data iBCT/US1906/018850
sent. 2. The nunber of packdts to be sent. 3. For each
packet, the upper |ayer sends its |length and al ong
laycwl pdakéts So BRNHeBNIdE. eablp Wkoﬁ@sp%ﬁ&ﬂﬂg&g REE Eél@ﬁ% (b#f hea¥8\Gt for

er determ nes the nmaxi mum nunber of
exapla b SCCINERE Bt SRS A RO MEGEts ROThpoLg &1 simiae e
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Streans kiyedbibélaghal @artietstimfor dde SRWMAGH R &T. PaGMSHeSm layer block
the 122 byte PLPs. The Stream | ayer uses
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TEERPQTs 9 8 Ia¥eriRIckrs @Bd i Heo {2ebyiaslongm Tharfiieamdayer sends
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formation, the Fram ng protocol” of th ransport
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uppshlayers @ d.r &ﬂmnj?eﬁ) ham sehemig4b9tesa s ki@inBodarke the packet 902
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is f%ﬁ%‘ie mfprfgub%ra&@?ntg PELel hugs pichim Altaedyyprelramine Flsader
4 I
FEl 1 Sk BRI Bl o AU B e s

blOGhTagh%ﬁtr@r@Menf 121 byt es each. A one-byte Fram ng
nt_and each

d Fid d t h f
wm?%ﬁg SELETY ooy T SHROAmaY oL 4 FiRmRg Prtesok operates to
fragnfe@t Sv6 @@éﬁetsamﬁe ﬁfs@@é&@ﬂ is0G byddd 1bh¢ Hsd (R LSy ﬁg& is 283

enbodi nent _of a Fram ng protocol operates to fra
bytes\lgngadibetiist warket is rgmentedeinto éwcz@@rtbytTéas firshfyagment is 121

bytésl'ls?g gﬁ«?rgﬁ Ig}gg Iﬁ@%de'r Is g(?d%d Q%f the%tFL% T?}IZ P ]Ioélé i@# a&ge second

fragh@ht onﬂ@&yte@rigngndfka aytbmeaidﬁeadaded fo agtdesl sho _}i‘?ése@l{t%f the
es

anﬂ?@iZ%Zﬁ %tgck 1002. The second fragnent is

1 220ste 9k the second Steam Jage lack 1944- @pff%nwpéslz@)él bytes
I

o 1o Bk AR e Lk LR G Bl

42 hytes of alatn dpa@k bytesinfdithe fingt tpeckee ack [hel £ Iayidﬁﬁf the séd@h& packet

wre (BRI VD LHRLRCCHAR e R0 5ot S 0 Bierimminens 242

bytes of the second packet are fragmented into two fragments of 121 bytes each. As

:7-

before, a 1 byte header is added to each of these fragments to form 122 byte Blocks
(1006 and 1008).

[00137]  FIG. 11 illustrates how an embodiment of a Framing protocol operates to
fragment an upper layer packet of size 200 bytes into two parts. The first part is 121
bytes long and the second is 79 bytes long. A 1 byte frame header is added to the first
fragment to produce a 122 byte Block 1102. Another 1 byte header is added to the
second fragment. In addition, another 1 byte flag field and 41 padding bytes are added
to create the second block 1104.



are concatenated to formthe 122 bytes of the second

Bl ock 1004. The renmai ning 242 bytes of the second
wpamkaz4sare fragnented into two fragnments of 1PAT/Dy1086018850

each. As before, a 1 byte ader is added to each of

t hese fragnents to form 122 byte Bl ocks (1006 and

[00138]8) AB Rddibed Fréviobdly] bl UShfeabenePadR 8RR Belire every

ram ng protocol operatés to fragment an upper
fragrB%r Tbﬁé‘k‘“@%ﬂt of theilytoframpyieader isrdescrivad ipéret folloWing sections.
first part is 121 bytes long and the second is 79
Fragie Hepdenferman 1 byte frame header is added to the

id; St t roduce 122 1102.
(00J31% | SHe TR I BAREER0G i Geieii TaBlein & Riyient
T ddition, another 1 byte flag field and 41 paddi ng

4 s are added to create the second bl ock

‘Fiél bk 00138] SFi%gﬁ&]ré ped prevjously, a 1 byte Frane

de e every fragment. The format of

LENGEH) pyte frap@™A@ader is destribed in the fol | owing
L&sgcti ons. Frangsidgader Format [00139] The format of

the Frame Header 1S specified In Table 9 as foll ows.
LEK@TH 9 LENGTH [00140] This field indicates the nunber

of bytes of the upper |ayer packet present in a
(003403 g n@ﬁts fiefthindicatrgehe numgctre)f IbENSTEtHei uplperr lager(patket pixghnt in a

gy LU oA A St S YR e 1 e

hex) hOtleurvaleed ark kesgredl is the | ast fragnent of an upper
| ayer packet. The LAST bit is set to 1 to indicate

LASfrat the current fragnment is the |ast fragnent
elon%ln to a packet. The LAST bit is set 0 if the
00}l r e gﬁaﬁq@hﬁﬂnd@atwowh@th@r theserrént dpgerent iseho hagt frggmmt of
0 L. Fl G t he St
on R RSE gk ST ST U B apilrpy b prene ot i
the Heaﬁegrsent'Bhlwngrta apatiead@hs DWST bihawet 0 tﬁhé@'ﬂ@ﬂf‘fragment is

Id set to%Zl and the LAST bit set to 0. The first
nOtEth ast Sraspat helonging W aRackels al so a Frane Header whose

OAECTHA ) okt SoYIEO91L ALYy AT 5 i
Frﬂltnh é{d@d@ek Jhesedrrdm8 BeadeBnaitichavie siteL ENGITED fiblANGT 1 21641l the
LA%E tb1tt 2t 1‘02 %) aﬂge hrs? bL eS(-)rf t Ietfogr%tl bio%kCis aiggea %lraggé Hggctiei whose
LENGTH field is set to 121 and the LAST bit set to 1.

[00143]  Referring again to FIG. 10, the first byte of the blocks 1 and 3 are Frame
Headers with LENGTH field set to 121 and the LAST bit set to 0. The first byte of
block 4 is also a Frame Header with LENGTH field set to 121 and the LAST bit set to
1. The first byte of block 2 is a Frame Header with LENGTH field set to 79 and the

LAST bit set to 1. This indicates that a second frame header is present in the block at an

offset of 80 bytes (79 bytes for the fragment plus one byte for the Frame Header). This
Frame Header will have the LENGTH field set to 41 and the LAST bit set to 0.

Last Packet Indication

[00144]  Referring again to FIG. 11, the 200 byte packet was fragmented into a 121
byte fragment and a 79 byte fragment. Adding the Frame Header to the second



block 4 is also a Frane Header with LENGTH field set

to 121 and the LAST bit set to 1. The first byte of
whbweh285i s a Frame Header with LENGTH fi el d sPET/US2008018850

and the LAST bit set to 1. 2ZThis indicates that a

second frane header is present in the block at an
fragihérsatse080 Bﬁebymt&ﬁ’ the 22Dy{tes of e vl f ARGARNE bk lfﬁarﬂmﬁeader

Cﬁ%‘ve for_ t ane, Header). This Frane Header W I
andHl Rytphf ne PF 3qdefl do &BtOUf thegeqongdidoakhe LAST bit set
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(0014512, JROEASRIRES sk Faha 3 LERESE 370 RLded 89 12AR0F po vo
indirate thyttthe feshghtbatbytndn a bikbys pad byatggre’nhe pdhdb“lyta@oﬁ thlock are

secondfra ment uses_ 80
sot [ £ PRu S80Iy hELASE s o8 b DX he st altep farihy FENGTH field
is 1heaseh 1and 4 1 bytes of padding is added to fill out
t he second bl ock. [00145] The LAST bit is set to 1 and
LERNOSH-ENGHdidgl d is set to 127 (7F hex) to indicate
that the rest of the bytes in a block are pad bytes.
[oom pwsmb' sthef the Mppdilsammﬁ Iser Hae t&/fd/@hcltl@t@ftc% (e !;efﬁlt on a
ST bit is. set. e range of values for the
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in lﬁz’f‘tﬁ % dhege, aregiprhyios dglanginggo theseeprdspackeidn theneresat beek.
00147} | r t el

oM | B A AT SR 1 SR B ALV e e

is s¢ytody ek dingyna fleadertih énsseed o palalkelt andittiB@10¢ tie’ RBE byte, the
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Frarﬁeﬁeatm Header is inserted into a block and it is not
the | ast byte, the LENGTH field is set to O to

Fragnqg{tgg;nqu@t the byte imediately following it is
SO0 a Frane Header. Fragnentation Mdde [00148] For an

[001|4$j DaFer ag tIP Foatadaste Seaypee uppayyerppaketsscanaget edgmented into

ted.into t a in two different
blockt BB 1h R ArQ St S bR RRP T8, gl reftting sa g FIG.
10, blookek 5 add 206u1d be Qetkitn Bae §\@;§2:trfrhrﬁe ARELRER BB AT URE sent in a

bl ock 3 and 4 coul d be sent
subsequent superframe. Alternately, in order to reduce the buffering requirements for

real-time services, only complete upper layer packets are sent in a superframe. That is
to say that fragmentation does not occur across superframe boundaries. In an
embodiment, the Framing protocol can be configured to be in one of the following two

modes.

Fragmentation Across Superframe Boundaries Allowed

[00149]  In this mode, the Framing protocol allows fragmentation to occur across

superframe boundaries.

Fragmentation Across Superframe Boundaries Not Allowed

[00150]  In this mode, the Framing protocol does not allow fragmentation to occur

across superframe boundaries.



subsequent superfrane. Alternately, in order to reduce
the buffering requirenents for real-tine services,
woniog/1Z8Apl et e upper | ayer packets are sent i NPEI/US2006/018850
superfrane. That is to say 8hat fragnentati on does not
occur across superfranme boundaries. In an enbodi nent,
HardiimgBaeand Fphaiconeht Subnlde Pa@dih gured to be in one of
}Sﬂe f Ilowhn% two, nodes. Fragnentati on Across
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val ue.o . addj n 0 are added to a_
200 808 i F1GT £, Hok BB ND e Tnh 20 i, S G6Cieod it reference to
the RRUetizagoR batécdiSarkBhydiPdQcibQPdadt. FI G 12 shows an

enbodi nent of a nethod 1200 for providing a
[00155] At block 1202, content packets are obtained for distribution on a distribution

network. For example, content is input to a real time Content layer provided of an
Application layer. The Content layer operates to encode the content and output the
content packets. For example, in an embodiment, the Content layer is the Content layer
502 shown in FIG. 5.

[00156] At block 1204, Sync packets are produced. For example, in an embodiment,
the content packets are input to a Sync layer that operates to insert a Sync Header to
produce the Sync packets. In an embodiment, the Sync layer is the Sync layer 504
shown in FIG. 5 and operates according to the description of the Sync layer provided
with reference to FIG. 7.

[00157] At block 1206, the Sync packets are fragmented into blocks and a Frame

Header is added. In an embodiment, the fragmentation is performed by a Transport



packeti zati on system For exanple, the method 1200 is
suitable for use by the server 200 shown in FIG 2.

wWao6a2486i ty the nmethod 1290 will be di scussedP@i/Uk2006/018850
reference to the packetization protocols and |ayers
descri bed above. [00155] At bl ock 1202, content

layePaEKebgandil€, RO TadiRB6kt ﬂ%ér a1 bﬁér%ﬁ tPfta@flerd the Sync packets and
di stribution network. For exanple, content is input to

add 4 Fresa¢ Hem?@é aeéﬁ&@h@d Watpéefe{w@mqﬂGdﬂ an Appl i cati on
C
rootsB P et PIUEk 205 b tIRA bestRRE BBk BBRT AT ki e ploci
produdedat lﬁlﬁbl@ MOES&IE sefitte Sﬁ&ﬁineMAdl,aamll’ Phiysickhiyéig b ¢iistrated and
| ayer 502 shown in FLG 5. [00156] At bl ock 1204, Sync
des%‘é’éﬁé‘ﬂ@ rgfegese 4R filedS- For exanpl e, in an enbodi nent,
[00150€ CRPHRIMk 1236 KEE B1RKE afeqpiﬁtsréﬁt%daov%}’ 0G; Cﬁtﬁ%ﬁﬁwt J@Jvork to one
operates to I nsert a to produce the Sync
or npae kesebving devacese rﬂm@v{maplb, the L PSyded védfrem ths ftagmeted dlocks

| a 504 sho in EIG d oper at cC n
are SRUSHERH P Dy haoinaves, ML CBRoe: B HEG kPR hebwork 106
Devi®k esru@H &8 dbAcE 162, whicl 8RLR EbmMtunkafek widQfe dlshuBvA Getwork
packets are fra nented i nto bl ocks and a Frame Header
106; manthsadeceive tha PEABodi ment, the fragmentation is
fo Tra
[OO]fﬁs’gnsggE t %’1 m%}h({?l{?ﬁ p%rglnt%ésg En% E?odﬁﬁ%mk %Wa%g/gtlzatlon system
for piagibating amdeladdzeaaaimm&daaﬂamras Idﬂﬁxmld bcedomd Iﬂhat the method
eference to FIG 10, [00158] At k 1208,
120 BpRhis oS AnSY mplsipepiafigy epngl ¢ ﬁeorc%é&%ﬁm aéldltt% deletions,
con}%hr%%ﬁs BF emep %dﬁicaab&cgf tix@ QRAREE 150 e [ Rssthle SR Min Meecscope
sical layers as illustrated and described w't
oftheeehnlu@hmentso FIG 8. [00159] At block 1210, the bl ocks
are transmtted over a distribution network to one or
DEVICEPROCHSSING devi ces. For exanple, the PLPs deri ved

fromthe fr nted bl ocks are transmtted over
[00%6R1, s | fpa@m %wagﬁ%e IEEb 4 deRSHTIRB SeVige PSR H R .dsw%b%of% be

activil&d t%%bﬁ@%erﬁé&%v@? tHEYtH 6k OPne WS hAY §n ﬁrﬁ%grated receiver

conmuni cation with the distribution network
thatt dllowsrie te iraceiveribe FPEPZ% walyefors Gind Tier, fetatneesnietghoahdicp @@l video

auay o SR LT ot bror o BB S ¢ o R o ton S st hiehy qualicy

mulsikRdiatbodenhotedddifiah, thd BeviBs RAdtekARQ MePh @aEREmCclidHl mobile
one i npl enent ati on and t he changes, additi ons,

platfpsme winwircleswidP ndate siapatslityot ABES gensbility 46 i wad for transaction
onegﬁeggg,ls’eﬁ%tﬁ}%g B RISR! BlfoMenbitc By $HRR%s AP thfhection (e.g.,

CDMAZ2000, Evolution Data Optimized [1XEV-DO] or WCDMA).

Service Discovery

[00162) System Information (SI) describes the list of available real-time, non-real-
time, and IP Datacast Services. It lists the available services and the title and rating of
shows available for viewing on these Services. The SI also carries information about
the flows of each service and their media types (video, audio, text etc). The receiving

device can discover the list of available services from the SI.

Delivery Concept

[00163]  The steps performed by a device to receive a real-time service are as follows:

1. The user selects a service from the Program Guide UI on the device.



DEVI CE PROCESSI NG [ 00161] In an enbodi nent, a

receiving device represents a device that can be
waeisi286t to receive services over the networRCT/UEm06/018850

device has an integrated reeiver that allows it to

receive the FLO waveform and other features (e.g.

0. auding jange Niteiean&uBt o, IDNGRRIE REd WA thedibcsddaeages from the
capacity) necessary to render high quality nultinmedia
cowurerttSLI n addition, the device is integrated into a
mul.ti functional j I Lk ' 4 I

3 ¢ a;LJ[EIS idFYIP ?/ 3mt1%?sstrﬁg ? 5%@?@ ?{X/&ﬁo%n@uc\gégg‘f% Ett%{r/ 121?] ghg Cfol“g #)é) the

or iseptiedk opesnt dopfigutatiah ifambmnifer ferelecedvavicany
wireless I P connection (e.g., i on

i CDVA2000, ol Dat
4. OpfTihgi Bre@cpl KEsk ROPIVER c\mm;mr.thesépmoe’éataﬁi%iéﬁ ypnd performs
[O . el el I o ‘ ribes the list of
av%%?ék?@%{ed:@ﬂfl nefgqﬁ%'h-erggﬁe%llz%%?ﬁand | P Dat acast
SerThe®estocdtStdckgtasses tee muavédddtatosthbe widie or aidgo dheoder.
title and rating of shows avail abl.e for. view n n .
6.t nde BEPYTIERCRRGIGINE! datp AP B BriclEiis)media
thefJepws of each service and their nedia types
(vi'deo, audio, text etc). The receiving device can
Eﬁaﬁﬁigg¥ﬁﬁﬁ§%g@bh3t of avail able services fromthe SI.
t [00163] The steps perforned by a
[00164Vi cFh¢ packetieation systepalsupports emr 0F cwrarealdng genvipgscontent
1. The user selects a service fr he Program Gui de
pro\lery OB S PEENTS B OB LI IHGE. Che 1 ow I Ds
[0013SFOCFRGER WidwWh 4 Bigg®el Bet BRisGREYieabtifne GEvVidecsupport €ntuse in
SI. 3. The device initiates the Protocol Stack and ,
a pasketifagian sgstém. or lgxemples p GaREDY B Yidehmagdleliveroviges and audio
and. conf i gurat, e [ . -ect
secfi 2 s R RRvbt BIC™L, g Mo RERTEUTR FE hen pepfomed
appropriate flow | and perfaor r ' p .
1 Gor iRy Tanscates BE SRR M SRR TP codine
St gpknpasses the received data to the audio or video
decoder. 6. The decoder processes the received data
2. andlhs ssyer multisgpt ghege ykico and audia dirern) Qe TREYPT i me
3. 3¢ r’_Al“CCE%C(?,SI%%EO({C(&CLSO&%&@;'@% l}fa PAE KT £RANEOAURY SO appropriate
support’'sToné ‘or ‘nore real-tine service content
pr offowiesrs pMiothe eddeired saomhs.nuous streanms of content to
t he server.
[00166] FIG. 14 shows an embodiment of a device 1400 suitable for use in a

packetization system. For example, the device 1400 may be used as the device 102 in
FIG. 1. The device 1400 comprises de-packetization logic 1402, input logic 1404, and
rendering logic 1406, all coupled to a data bus 1408. It should be noted that the device
1400 represents just one implementation and that other implementations are possible
within the scope of the embodiments. For example, the device 1400 may comprise at
least one processor configured to execute one or more program instructions to provide
the functions of the packetization system described herein.

[00167] In one or more embodiments, the de-packetization logic 1402 comprises a
CPU, processor, gate array, hardware logic, memory elements, virtual machine,
software, and/or any combination of hardware and software. Thus, the de-packetization
logic 1402 generally comprises logic to execute machine-readable instructions and to

control one or more other functional elements of the device 1400 via the data bus 1408.



[00165] FIG 13 shows a diagramthat illustrates real
time service support for use in a packetization
way@bamsstor exanple, a content provider may deCT/U82006/018850
vi deo and audi o streans to 3the server 104 shown in
FIG 1. The follow ng functions are then perforned. 1.
(0014818 SEi Riput 1GHAS A2 SofbHsdsCRAEWRR M dAROsdThré Wikt dperate to
streanms Into specific coding formats. 2. The server
allowntthet devacst B100He seseive dackesiaer erndens Tem a disirilion nefygork through
network. 3. T cei ving devi. ' . ' ot
compaaeatppsneury 485 Pt R opdRy 1 30 LRbGHRRRE Y] Eofimunigation
charPbRY41(BompaE&)s oY saititgangpe HOEkAMInchimn lidk shallswahe device
enbodi ment” of a device 1400 suitable for use in a
140%@@ kemimzaidatndissedly Srifh pEsYers 08 M One [ MEG dal3 IERBRr KR/
.be use ' 2uk Nk j
dovigs HOplea2S shOIE R Gk EO{ahiie o, KAmARHACER chthitl 1410
provided4a uficdst] andtemnstnyrdadgist dr406, othér type wplcethnumicatigatchannel

bus 1408, |t should he noted that the dev 40
Jap0 ol

the Al Sereqiop 0300 BriEer Hp P EHENEA DI ARt CHAT B gy retvork

[001%%' eﬁ@ie@lﬁéﬁ@lo@fcﬁ@@ $8inBliSes\MakdVi dte bh& o STRRar®that Bgerate to
enbodi nents. For “exanpl e, the device 1400 may conprise

allowt the efesicechi®Opioocadss gecavast Pepienid For esesnle.enoecigpodiment,

nor.e ogram.instructi ide. . i
recef e BARRETT R 5L rameesel PR ik 8 i RE b et be
rendRR&I B theRERIcERB RshicTB4l6s, the de- packeti zation | ogic

1402 conprises a CPU, processor, gate array, hardware
(001781 ¢ DufBEsPyTEEPe A s mARk e PRRIGHESHD OBt fpeeived at the

. .0, i ivQ r ) ; 8.
o 1AL SRR 0 B Al 48D e
to progide pteobdayers rthobinevhiehdabl ecéimed rmackitoad contpnt gs de-

pac]geg&.tpé.g IIrgl g_]g gmg{)(gnnt%ﬁg tlge;%]eg{)a& gtri]ciiiﬁg q?aglﬁﬁ ilgg?g%gtelg go p}t&rtla%de one
or Q% g)treég(ﬂ %?93%“@?%«4" [EHNQG ?)r@&:@é ®ynsOHENREE Flaak Headers,

oper ‘to al'low the device 1400 to receive packetized
preseotationttithe sarapsdiasd rahbeksims ineludest kn tthe @aglstized content.  The

cO ni cation channel 14 : e ' . .
BRSO AR EA0gERnSHATRE B i nd vice
confY ffodh tréddidt yRRetof A afithendetaledodestiiptiort of elel depadietization

devi ce 1400 to communicate directly with serv

A . rs or .

logigi 1R2 end tesy fumstiensreriarmed Wb PRSocoh dgysts g v eded oRipFragetions
dat a networks. For exanple, the conmunication

Oftéggtr?%@ﬁ%fﬂflo provi des a unicast, nulticast, broadcast,

[oomr:]l] agyn ah katbotlinpeat,ahe packetinatonat Systenceanprades alratopatel prggram

t he device 1400 taq receive, packetized content qv
havingsqr1s BT ASEROPIICT OB 1S BRI HETS kPt R AosiPa e gagable
me&OIPI WRRR RAEAVEESitaN By0ht 30t WakepiddadsoR PRI aingtahee, the de-

packetization logic 1402, provides the functions of the packetization system described

herein. For example, instructions may be loaded into the device 1400 from a computer-
readable media, such as a floppy disk, CDROM, memory card, FLASH memory device,
RAM, ROM, or any other type of memory device or computer-readable medium that
interfaces to the device 1400. In another embodiment, the instructions may be
downloaded into the device 1400 from an external device or metwork resource that
interfaces to the device 1400. The instructions, when executed by the de-packetization
Jogic 1402, provide one or more embodiments of a packetization system as described

herein.



all ow the device 1400 to render received content. For
exanpl e, in an enbodi nent, received packetized content
woreponzgssesent audi o or vigheo i nformati on t hat PCHOS1986/018850
rendered by the rendering logic 1406. [00170] During
operation of an enmbodi ment, packetized content is
[oom%ucel T}%ﬁ e ddVecd T ol%eeﬁesctolﬁx%demmrnbﬂel& aCPRR&Bation
he de- packetization | ogic 1402 operates to
systpmey cﬁ@lqmﬂmd@dmlckﬁ@yem@nplhmt@ntmm flows ré¢ngived cenadistribution

Kk d mbod
neofi g RO S BRRL BR) e n RO R Bher at o5 o provice

[00198€ OFIGDIFsHoMtaRGRhmpRYETdI dhdlcoaire]l Aswdt h@eq@m@ge&ésuce for
Sync Headers, Franme Headers, presentation tine stanp
TECCHYIBE @hr@elktsmﬁesem@ {8 PAFKeZREO ST 2 ¥iflep gdedio ﬂﬁé’s are

recelleQ! &F (t)\lv g eg{eﬁt &t §; GO, %}ﬁ%gsﬁafa afl ae%%f)&) &ia%ﬁﬁng key is

process rac audio an eo conten rom
dthc&édE b Strepadk of the ML eTtoetidéd et aedic fioptsi e pajcetseé by the

cketi on Io i c. 1402 and the fun t|o
layeﬁse?f? é;f’ B%C&% atog SYFIEm; sQ t b%&bﬁd '&&Uﬂ& content can
be réﬁfé?édoa[ﬁh@&e\ﬁ& SFSQGUABRL in M&ﬁﬂ&&m&ﬁ aR lﬁ%@Q dhd'Bidtocols are
the packetization systém conprises a conputer program

1mplwmntagl byrtbe d¢-pﬁd¢eezgtramgpam tructions
("instructions") stored on a conputer-readabl e nmedi um
PackdiiRehsseinbly atecDtede by at | east one processor, for

instance.. the depac ion |lo o'ete
001 B Erdfing RERASE 5 1S Bien e P sl e ey B8 ce-
pacl@iz8idh 105RY 140285HR, deh 128 tréA4SdrhiBS thaBy ﬁqhi%ah@@ﬂﬁgr pz[&k@ts from
the devi ce 1400 from a_conput erreadabl e nedia, such

the aecmvg@ PjreginsRyerComely,  Ferngsely béqﬂ@ecgwxgpﬁlw%p? reads the first

oL S BEH e PR MR BT AR5 i e

blodkebel @ giriddGhe hppanajdieacleabTde MANT, bit hﬁh(taﬂéstwhﬁthérQIiEScurrent
~ may be down| oaded into the device 1400 fro
fragaienbior e 1A8OAABETE Of Hee Wi yeRigkee It st LAST Bitrinessdo § othen

all tihE Zraggl}éh& ]tﬂé) gack-gp fia eﬁ@éefx YELeh QRS T %gf&%l B¥n deliver

etl atlon gl c 1402, pr nor e
the ea@d)\céidn’eytes toftha yppek éayez aesi n)n:ompidzte npaaketdedtc nalbeiztbo deliver

herei n..[ 00 Thu t he devi ce 1400 operates

infoRg HEoR 6 denp ot eSS DB et o Gkt Tvetss

00©&5f | CFRO! 1 ¢/i1RSrRBEKEN 2 @nibulifnicRt 6XLPackenitfivh shkieMSoperates at
recei ved over a distribution network to obtain content

a deviest to] progesa dbice deesti vadhlogiesythelecotgo 1we] ApplGation lasisopeckets.

aﬁleb(ﬁg%) ofe thgfﬁrgt%lgclggl%ng Q‘Hfhr t?xle 75' b?%saéf fHle! sggo%ldvﬂlg& form the
receiving a real-trme rvice

firsipmekatliep2t Tae L3St sitof Medea faintk lwadexmtfth@m:oad elock is set to 1

to indicate that it is the last fragment of the packet. The second Frame Header of the

second block has the LENGTH field set to 41 and the LAST bit set to 0. This fragment

is the beginning of the second packet 1604. The first frame header of the third block

has the LENGTH field set to 40 and the LAST bit set to 1. The device can reassemble

the 81 bytes of the second packet from the second and third blocks. The second frame
header in the third block has the LENGTH field set to 127 and the LAST bit set to 1
indicating that the rest of the bytes are PAD bytes.



received on two different M.Cs. It is assuned that an
encrypted working key is delivered on Stream O of the

WOLW@s/124BRe vi deo and audi 03 | ows are processedP@lyUs1086/018850
| ayers and protocols of a packetization system so that
the video and audi o content can be rendered at the

Frrdd 8¥%n@Bne FOr exanple, in an enbodi nent, the |layers and
protocols are inplenmented by the de-packetization

[00176yi cAndoportimidhek ofRbaskenspioyt layertih damlingcarqneous7BLPs. The

il o cIaRGbRES selal BB AR SRR rb X o 08k e cre

chedks \fhiC. € Thie dsIsRvik @ssckibes Aerlles & bofvllodxabyphe Keinspdrt Rfer for
the received Stream | ayer bl ocks. For each bl ock
ProGeayg NEEE CHMEORRIPES: r eads the first byte (the Framing

oo TESKENETEL I S Rl S S omns o

be tpastdet Thétefork ARE Diahspondiayet esistvasstirer sdnie defanit evaiue for the

fr nt 1s.the last frag t of the upper. |aye
Ffa‘B%\%’%é ot ﬂ%hetifé“ﬂll’ﬂ*:;‘%a%‘?ftoni 'gggsi’lc‘f 8}‘3?1, A t%%tﬁﬂ? E&ame Header
(the FiROBRON & A edfdiBoRaskEt niteme 1DePNb g6 ULEhd tHBE ENGTH field

Fram n%aprot ocol can deliver the received bytes to the

set topgdr Thatier thadranspoinpdyer esspaicktial thetbleckrbeddngs toleh bppar layer
I nf or mat.i on about e | th of the reassenbl ed packe
pacel f B ishl SRSk or 30k s B el Bt e TR g RRR( T sucn

a padketemhe diriRpért Dyedthpa cktinueatd HocSy Serth@gocs@ad adaseemble
device to process three received blocks that contain

UpPPERNEY Ckea pscordingly erln pedidensthe fiensport Iapr eaarks an peper layer
pac]%ﬁ%t S t‘exfcln%sgs”% &rlgas%ﬁg‘pgr%%g% t%é g%a? ﬁ%_%kgf \C/tﬁgs‘%cgﬁg@ a block that

ock Tormthe first it o
wasfermogtousr ame header of the second block is set to 1 to

007RE SBLG k7 Boatnans Bnciafor i me ERB RN SH R HESS Shgim layer
indib&DNCHHt 4 ¢hdd &Séivédﬁ b‘ﬂobcl: aad gﬁbﬁb%ﬁﬁﬂfhi@ éasé,eghet g%a%(sé]%ort layer

This fragnent is the beginning e second pac
procee®4 theThlecksi assming shes thecligeFraote Héedet hdsrthe bIASdkbihges to 0 and

~ fiel d.s 0 40 and,the, LAST bit t 1o,
the | ARCHTITR LB 25 o thfh 255 A adts VAR abhincd By b pnspon
layeP d@f®ins i6 denehenseeand. and Trhisportbhee kBo nlkes gRC@shstructed

frane header in the third block has the LENGIH field

UPPEPRYaTPagher apfEOReRES-LAST bit set to 1 indicati ng that

00 1, 5 LR RS5O S s
indibated thatgp. escond erecesvddl Bock TESO2 uindiar dryorng ASt desaribddayatier, the
oo TS R PP B A ST bbb aBe b b LT o
set 2220 bl HRVISENGQYH! figd Te0SI2! i b &onfifies processing the rest of the
blocks. The reconstructed upper layer packet is marked as erroneous by the Transport
layer. As shown in FIG. 18, the second block 1802 actually contains fragments of two
upper layer packets. However, the Transport layer only delivers one upper layer packet
containing both of them. In addition, the second Frame Header in the second block will
also be present in the upper layer packet because the Transport layer cannot find the

packet boundaries and detect this Frame Header.



processi ng these erroneous bl ocks. [00177] When the
Stream | ayer marks a bl ock as erroneous, none of its
W@omwbaMssl can be trusted. Fherefore, the Transpor/s2006/018850
| ayer must assume sone default value for the Frane
Header. The Transport |ayer on the device shall assune
Hanhila$ BHBR iRiRMEastBadlof bidigeftidngd byte) of an erroneous
"bl'ock has the LAST bit set to 0 and the LENGIH field
[0018e} t BIG219 shpmestthe eperatien afr apaolotization pustermyehenes Strpam layer

h I el.on a er | ayer cket r
masy i o SR 8 iR o PREF b s BRKRH bt ¥ opgre rver
on thé B&ticd [sadfferht pefdial o thaatoat of TREFrAMaSProtdcol. alfekie mode
t hen continues to process the other blacks and .
of the Hergaing | naotappellomayisrsratationsacaess cluppiige, bauadaries, then the
tiLon, .t r r . .
el R0 ort 8 EGDSRR el RS R K O Uy iqusty
Thaps¢ keisswass thetcthe Feané Rleaddslhas khet hASTViasseeits Orsadule LENGTH

. .[00178]_.FlI 7 sho t he operation of a cketjzation._ .
feld i@ ineTee Saabrah Pyl CoHaliednBs R G DckE feeeived in
subs{eaﬁéit\éﬁge@ﬂaﬁﬁk u@ag 61 "R8nptldh. t 1 §iCARE, tht ResuldiRNBdMafor of

ayer processes the blocks assuming that the first
the ‘FraasporHagields sindbr thibe ca®Twiiint ansatortoge@'s anahit dtber EpGTH

oni§1 €1 w38 P PHAc Db ek ol Rk B iSmoce or e
Fra@fiigUptotatdl] Ues Hoe allodn slagihbnthByie racidss Guperftaget B&undaries, the
reconstructed upper |ayer packet as erroneous,

. [.00179]
Tragspeyt lagerspibihe deviceisaings Bat e Erapgcileadey fhe SistsRpde)dhds the
t i Adi hat a second received
LA#Q%Eeﬁggzﬁlﬁgml %ﬁ%ﬁg&@&g@@éﬁg% bed earlier, the
[00182hnsffahe 1dsayleck efSs supesfrathats hinkedtabeinHeaadand dfe mbdesof the
erroneous bhock fhas the LAST bit set to O %nd thlg
Fra 19G0h [aHOoWg [ragmeRfion | ACTqsh P CnRREARTS, A Trapsport
layer B8 theadviQd shall@sRRok s thd PRafEARRRE (16 Fied byRPBhs thBY ST bit
packet is marked as erroneous by the Transport | ayer.

set tad) adahe LEN G ieliget tohl@lsecond bl ock 1802 actual |y

0088w PE kPR B3y i KRBT P BB ST pnspp dpoz ana

mark ay Y eRGdoat a€ etidvad 1 PFOGLDE. hTipthid bew) the te@fldiridi@upich@ayer
second Franme Header in the second block will_also %e

packsi daancopiain; pdslitignst dataaipeludigc RAD e Er@menieaders, and even
| ayer cannot find the packet boundaries and

Comg)g?gg?&re Yi's Frane Header.Handl | ng Errors in the Last

[001BUD c k Ifahe ancSe pé thier Bromid DR8] Hldss fi&rmdnvationtdesss superframe

operation, of a packetizatjon system where a Stre .
bouplisiee: the Hensp et TGS Sse Gbe eI P P A PRRSE0] Ryesent) if
the RS ' blodRQudENGUdNedRitHiRg sdEaBE BRHe! pekidd €l ac).

Handling Hlegal Values of LENGTH Field
[00185] If the LENGTH field of a Frame Header is set to a value outside the valid

range and the block is not marked to be in error, the device shall regard that block to be

in error and process it accordingly.

Framing Directory Protocol

[00186] As described above, the Framing protocol allows erroneous packets to be

delivered to the Application layer with an appropriate error indication.



on the device is different depending on the node of

the Fram ng protocol. |If the node of the Fram ng
w@e@bozeshl al | ows fragnentation across super fr aP@I/US2006/018850

boundari es, then the Transgért |ayer on the device

will treat this in the sanme way as descri bed
oo1§feVi ?l@.lm- shbA@khd SperdtiondBFaUHBRetizRAbN {i€enT R dB@eet layer
L a%st e LAST bit 82% toOa%the LE Hfield set to
delivbes thréPHe ook shroT ranspoyelayen | OF e theusscerdblegls 22 ispparked

bl ocks received in subse _ ' ' Kk
to b @HTET ot it R OPATE WFhe PLBGRE PRIBRUS, Alored) blocks
was 4B ribE@ NS PRIPreviayesection.SThe Fedmihg Privecaasit! rehsemble the three

error occurs in any other block. [0018 f thF.Iast h
blockss ot pagkei i ang msrk & afgFRRRPUE o N9k 1At P e Itingdatls has
the (?a%jg#g; {r‘b EhE rs@é'gnrdg)l@crk%‘?@i asdfe gnjﬁ@ﬁz FRhh®WMeader present in the

raghentati on across superfrane boundaries, the
secohidhwpRort | ayer on the device assunes that the Frane

Header (the fjrst byte) has the LAST. bit, set to and .
(0015R L IENBFR oLt G0l P Jever B TRDE TRocIR, Praidkol prtashes s
prO\g«?edtalﬁyﬁ WHGE ek BT Rl intEAndtonbLni Bn Sl @REl ptdveddmilitional

e Framng protocol allows fragnentation across
errostpbesthessrag theoleveber iThs Transportlayes Poyming Ryeetopypiofpeol message

devi.ce shal |l .assu r ]
conb 5 ORRA LRSSt PO gpitf P Aoy RS et ol oxte
Fraf€tHdagderl &bt WROERSdedThed Teramapar t Thaydeviosi ¢dn theendeliver two
reconstruct the upper |ayer paiﬁﬁ} 1?8? and mark it as
trangparolapes Packes KhBGAPPlFatppndigark hoth A CRASSTIOPFRS.
reconstructed upper |ayer packet may contain
Strugtidé of the Alraraims 9¢8t¥di ng PAD bytes, Frane Headers,
evencc I tS: f o
00 R0E Y BFEE eE e SRRBHE Frecs K kool m e SBectiod AlTable
10 8Ypwsisy.anme boundaries, the Transport |ayer discards
the inconpl ete upper |ayer packet (if present) if the
Tabi€36 Of Dbl ocks are not received wthin a selected tinme
—_pertod (TERAG - Handling lllegal Values of LENGTH
Fidtd Khiele [ 00185] | f| ribl@ TkieNGTH fi el d of{ a Franme Header is
avaruae o The valrid range and the bl ock
M%§gﬁ%?Dnarked t of be &n error, the device shall regard

that—btock—to el roT—and - process it accordingly.
H@Pkgitﬁ ng Director yblgl;g?)ocol [ 00186] As descri bed above,

the—tramng-protpecoL—a-tows—erroneous packets to be
S PFPLPER-TE e g%ﬁ“?cation layer with an appropriate

er-or—+nhdicat+ern0018H—H-G—26—shopws the operation

NGYBER R EREFF Fat i ahﬁl{r%t em where a Stfeam | ayer

DIRECTORY_RECORDS DIRECTORY_RECORD_TYPE
RESERVED BIT(1..7)
MESSAGE_ID

[00190] The MESSAGE_ID field is used to indicate that the message is a Framing
Directory message. For Framing Directory messages, the MESSAGE_ID field is set to
FRAMING_DIRECTORY (3).

FLOW_ID
[00191] This field represents the flow identifier for which the Framing Directory

message is being sent. The Framing Directory message is specific to the flow specified



delivers three blocks to the Transport l|layer. O
these, the second bl ock 2002 is marked to be

weeoonzss. The default prgcessing by the FranP@iyus2006/018850
protocol for erroneous bl ocks was described in the
previous section. The Fram ng Protocol w Il reassenble

by HHEw Iheesinbo alesmetage e assodzleat wiRQte @AM, MEY Kervér @&hds this
erroneous. Note that the resulting packet has the data

meskageenly pothetJieeane® ehthepYbEidhaissupaoits te ftave Fheigareer sends the
F . d t o4 | ]
rra Rl e L s IR0k O gl vy

FL@wormcol nessage is provided by sonme extra signaling
i nformati on sent on Stream O to provide additional

SIZE® OF BIODOK! 0FFSEX the device. The Transport |ayer
Fram ng Directory protocol nessage contains

[00T9RF or Whisifistd repeasentp dekeize Go bitalad! the BLQEKaPFBYNET tigld used in
devi ce 4.0 t [

the PREF oI AT B, PR RO QRESEERRIAR AT R p8Rfeen 1 ana 15

raps er packets to the application and

N‘Jﬁmﬁb@?ﬁ%b@@% as erroneous. Structure of the

[ooroBAM s DFEIAC irkidatdsO 3 hmbbe Jf opavittsObeihfieseht afii @ current
Directory protocol nessage.is specified in Table 10 as

supgrilame\fer th spaceiedflVEESAGEID [ 00190] The MESSAGEID

field is used to indicate that the nessage is a
DIREGKORY REEORPY nmessage. For Framing Directory

sages, the NMESSA fhehdAES .

100 3ER 1 REETRy RECTERY (%&%@OF o’é’%gmi s figapees of
DIREPIrERENRECURDS.| Bueh @endiifdiestes Wheratipphichtien layarpadkets end.
Directory nessage is_being sent. The Fram ngi D rectory

Therfesatigs hesDIHkel PRY_REGHEDS rowesifed i fablsy st
Since the nessage is associated with the flow, the
Taldedber sends this message only on the Stream Oof the
M-C-that—supportsthe—ftow—The—seryver sends the
Figd Mg Di r e¢F&1TREssage on the Stiream O associ at ed
BRSICKhoreeT f | owusywesIZE icerdB nC KFQ@SAOD.
ByaEZErrsET BLOCKgfraEl [00I92] This flield represents the
st+ze— (it bi-ts)—of the—BLOEK—OFFSET-fiel d used in the
nmessage. The SIZE OFJ3LOCK JDFFSET field is set to a
BLO@RIOPESHEEN 1 and 15.

[00195]  For the first DIRECTORY_RECORD in the message, the BLOCK_OFFSET

field is the number of blocks (from the beginning) where the first packet end boundary
is present. For subsequent DIRECTORY_RECORDS, the BLOCK_OFFSET is the
number of blocks relative to the previous block where a packet end boundary was
present. The number of bits of the BLOCK_OFFSET field is given by the
SIZE_OF_BLOCK_OFFSET field of the message. For example, suppose
SIZE_OF_BLOCK_OFFSET is set to 2. This means that the number of bits used to
represent the BLOCK_OFFSET field is 2. Distances between Blocks can range from 0
to 3.

BYTE_OFFSET
[00196]  This field is the number of bytes within the block where the packet ends.
The valid range of the BYTE_OFKSET field is 1 through 121.



NUVBER_OF PACKETS [00193] This field indicates the

nunber of packets being sent in the current superfrane
wo erotip8sspeci fied fl ow | B7 DI RECTORY_RECORDS PODUS2H)6/018850

There are NUMBERIDFJ ACKETS i nstances of

DI RECTORYJI ECORDS. Each record indicates where
RESERVEPBti on | ayer packets end. The format of the

DI RECTORYJRECORDS is specified in Table 11 as foll ows.
[00185b| e The RESERVEPFSIT afe0adkB¥] toFmake the Fiansihg Directory message

- LA .t he age he BLOCK OFFSET

by el eI ED B T BoRa% s BHeeRe Bestkr frgyt o 0. The
Framigs PBirebery inestanpacikeise® Ml W TEAMING Srobd@s 8ldkle d6&Y not allow

subsequent DI RECTORY_RECORDS, the BLOCK OFFSET is the
fragrsntaiionoerpssorperiragsabpundaties. t e prasuple wd the StkmingePigectory

e t . n r f bits
SR RS T SRR RS PREC R prof 08 LTRRC 18%s Rl
TaﬁL%E_OZ_BLOCK_O:FSET field of the nessage. For
| e, suppose SIZEJDF JBLOCKIDFFSET is set to 2.

This means thgf; the nunber of} bits usﬁl&eo represgnt
t+-AFe—Bock3d BH-SE—4+et-ed—s—2—bi-s+ cks
NUMBFR-QRGAKFBm 0 to 3 BYTE QFESET [00126] This filel d
BLOSK: GiEFSHT[Aber of bytes within the bl ockzwhere the
BYyrackmsegmds. The valid range [of the BYIgIJDFFSET Tijel d
BLOEK TOFFRERYON 12T RESERVED [0gT97] Tie RESERVED brt|s
Lo

BP—rectorv—hessage—byt e
Sage—o

el + Fr am
ro—TrakKe—tne—rt-aithn D CUT oy 1o

BYTE OFFSit
X gasat RESERVED bits i the Fram'®y Directorly

nmessage are set to 0. The Fram ng Directory nmechani sm

i us n r.am . prot oco de. does, not .all ow .
[00]1?r§]ag negﬁg\gltéﬁo %ﬁog‘gr glse s eBﬁgﬂeor%f ?% r?‘ep%c&gﬁ%agﬁ] ¥R Wé’)‘?éetr%pémng
direoffory hefoFmatiomds Diedemt ®rycedting clevice thodetédi@hat there is a fzacket

fragnentatjon shown in FIG 18 is provided in Table
‘ bougéa:? of B&% 0 (%éjtﬂegorfizblp% 1@@ deyies czgllthgqa, &&iBoenae Frame Header
and WBBY&verr s %g@&kg&&é@%ﬁﬂ%&&%ﬁd&%ﬁ e Fram ng
directory information 1s used at a receiving device to
00198} eclf padding hbxcks ias addedcloethe Base or Enhancement sub-flows, the

Framing Directory shall mark the last valid packet end boundary and treat the rest of the

bytes as a padding packet. The padding packet recovered from a sub-flow will be
discarded by the Framing protocol.

[00200]  Since similar information about packet sizes can be obtained from the
Framing Directory as well as the packet fragments, the device may give precedence to
the information in the packet fragments and use the Framing Directory only in the case

of packet errors.

Checksum Protocol

{00201] Consider a service whose Framing Protocol uses the mode where
fragmentation across superframe boundaries is allowed. Now suppose that a device
starts receiving Stream layer blocks from some superframe. The device will not know if
fragments of the first upper layer packet were sent in previous superframes. Therefore,
even if blocks are received without error, the first upper layer packet may be
incomplete. The Framing protocol as specified in the previous section does not treat

this as a special case. Similarly, incomplete or erroneous upper layer packets may be



boundary at byte 40 of a second bl ock. The device can
then renove the Frame Header and deliver two Transport

WO 200emn248acket s mar ked as egg oneous. [00199] | fPEEUSINE018850
bl ocks are added to the Base or Enhancenent sub-fl ows,
the Fram ng Directory shall mark the |last valid packet

prodiield bipupariyvidd dnfidseatcoblifert efipeAtarhdle (P! @Ried% & degraded
paddi ng packet. The paddi ng packet recovered from a

trangmissiph ehawicD bEhgrlsar pretvcplisttevidedita drjeqhrand eewfl situations

T e

an épinplagiotdcol rtagnent e irhﬂeméﬂﬁéﬂ(‘(ﬁl Aeer-glowe bidi € C e NClgecksum
to the information in the packet fragnents and use the
protpeelay 2P rRscessAyiognpyide qniadditionskeleye! phikearite chepking if the
.SaryV.

R e R e e el
negatedss FBhupdoflowmg Besanbkar thes oparatbh cofed. pidbetiztipp osstem to
. that a device starts receivi n% Stream | ayer bl ocks
IncQPRRCBHESUTDAF P TG RFRACKEIARIPY PR SSknow i
[00205R9NEIG S22 Ehdwe pididdls bdRREnd RYBE TakdpRlt WRIe BRMEhdcRsum

previ ous superfranmes. Therefore, even if blocks are

protoed 202 &b imipi¢roenteder top, of threFining Proppret 2208d/er packet
bg N | et e~Fram ot pcol _as.specified .

0B, DRGSR B S IR AT BT e ia0gH | ke i
paclspieati@l syease to Sldial B-biy CROensmhelpep layer paskequThel REdmded

| ayer packets maﬁ/ beproduced if the device m sses
packebpphen &iven peivedarmingrotecol fatagmentatiiyr aded |
[00ZolANSTH %'e%g@i?ﬁé}ﬁeé J6-tAt SNBGRHS sD{thlﬁx%Hl'e trecREAY sdgthnce

to detect and avolid situations ere the Fram ng
(FCBy darabehighey laheh ipacketi rihenfilRiecgadktet sising athmndugpestandard

This is an optional pro ol that can be
cr¢ AT s b sBiterBRsler e checkaum pr ot ocol
may al so be used to provide an additional |evel of
integrity checkinggﬂkSFhéGHﬂﬁéan%yér CRC check
decl ares a packet to be good even in the presence of

(002057 OF $nd ERl g @Ak RL- optfiBioh VrlaO-REiAESE ERER af Bevice

operation of a packetization systemto Incorporate
to peorsskshacksumns mcemovased thie ipagketihead perdkret | Blat Foming protocol of

rocess. [00202] FIG hows, protocol s bel pngi ng, t.o
the B REE R ion 55 Ryt opife BRAERS R ROREC o B9 PEkES The
Chelc Ritin€ RS DU aOthe tdepice fasdubs i Rhd TistP? B§RS OF a2edihstructed upper
[00203] FIG 23 shows how a Checksum protocol is

layes packeti ate ba 18-LitsrKey Gian raegvrddeRCAS) 0 hs fSreelmupoprathgo!l on
the evi& RntputRG 1QbRIRL YPRGhe LANE HaBR kKL HuaTIREnE XPRBAE at the
end) and compares it with the received CRC bits. If there is a mismatch, the packet is
marked as being in error. The Transport layer then removes the two CRC bytes of
every packet and delivers the packet, its length, and any error indications to the upper
layers.

[00206] FIG. 24 illustrates checksum processing at a receiving device in a
packetization system. When the received CRC bits do not match the computed CRC
bits the packet is marked for errors.

[00207] FIG. 25 shows an embodiment of a method 2500 for providing a

packetization system at a device. For example, the method 2500 is suitable for use by



packet is then given to the Fram ng Protocol for
fragnentati on. [00204] In an enbodi nent, a 16-bit
WO c@bd2486nt ai ns t he Frane fhecksum Sequence ( ABSI)/US2906/018850
the hi gher |ayer packet. The FCS is cal cul ated usi ng
an industry standard CRC-CO TT generat or pol ynom al
the @é‘x@éeem%h@@nflﬂ IFIGWa4. FhX $larititind ibttoP250b b A0BO8kcubBR1 with
foll owi ng describes the operation of a packetization
refeggpse tntha packetjedticnaroiocpls auekyesiisekthedubovec or por at ed

n The FEr m ng pLoto coI t he
[“Oiﬁgike&%@i?ﬁ o%é?@yg@“ rsﬁcc%l:)é"ry%’i 2R ey “tdop“’cessed For
exaPlO s phktketsUpREfectiay@ rat PR kgius . logﬁb elameskmelmwl&t 2460 and
at the device assunes that the last 2 byte
ProgegiednRy Aetetryers P vidag ety H@cﬂ%ﬁa%ﬁazatm 1P81°o M%Z t-groduce
received CRC bits). The Checksum protocol on
Con{ehteaa%el% ce conputes a 16-bit CRC over the entire
[00208F ket (bbock| 2504n grroh prdcessinpyisegerrmbde Iena) erabatliment, one or

conpares. if with the recei If there |
mor R E Rlock B choREEn PEofar R el HoC TGS g2y be
perfbiAets @&éscﬂl@ﬂed'bo%‘ %‘dét@x'ﬁﬁi(@ §0ﬂt@1§ H1¥¢ks Gith 8Y4r8S Wen a content
every packet and delivers the packet, its length, and

bloczknvlt rerrors isrigiestedi eslscted Vtalhes upﬁlércorram@mg[ E@mdﬁeaders are
assu e% ge Idle}auﬁt ; % N %hr.e %ksu L PIRCE 3 hid atde?auﬁtegﬁ{lé/ | RS the
& B OF ek pacakeilza | R SySt 6 “WAGR the recel ve

LENRCHbadd LA TpirafBlet it FeangoMehdeas aédtididt &ith herapadées are
is marked for errors. [00207] FIG. 25 shows an

des@thsgorbavmt &Y asshlﬁ’cl%d“’e%@é Ydvesphsy deripagkedization system may

conﬁﬁtfé(hg%béﬁ%%o{ﬁg% Elot% F?%(?Eus 1c§ﬁ5n g%@?@:'a@keé B€ described

abogd olman arn%dﬁneﬂm thd:Apphctaaon tlayer Ipeckwtst dro dn2BGDtondHolw thet they
di. scussed erence to th acketi z

til
confii E0B: o Thit MR aP S SHFeh SR atess B e 5 CYEEven

thoOdmerITYEd Edtterlt AVET coRBiK 8 Srs AEak 8BBbMBRNAMEE de-packetization
processed. For exanple, the packets are received at

logic 402 ﬂpﬁu@teﬁi toopesfoTAEATOD Prachesinasi deectitedBeeetitl pr ocessed

ooy, N 268 L, Bt 05955581, A LSS o

pacmtfz@ﬁorprocgﬁﬁfcmr@eresesp@rcfe@frrm@l thel don@ft BlsbDio@mBtuceBI@c layer
nore content bl ocks may contain errors. For

Pac]é@@%t rpPeexaptris: KSURS pieadas aisagaieayvibethg SPRisRiRIgckssare processed
to 0@%%{%@3‘,%%&9 Cj{& determ ne content bl ocks with

errors a content block with errors is detected,
[00238] ec ¢ dlackl 2608, ihe Sive Hoadee b ahl Syoc F&yarnpacﬁteesdsr@(tracted to

produce Content layer packets. For example, the de-packetization logic 1402 operates

to remove the Sync Headers are described above. The Sync Headers comprises
presentation time stamps that are used to synchronize the rendering of the content.
[00212] At block 2510, the Content layer packets are decoded. For example, the de-
packetization logic 1402 operates to decode audio and video content from the Content
layer packets.

[00213] At block 2512, the content is rendered on the device. For example, the
rendering logic 1406 operates to render the content on the device according to the
presentation time stamps.

[00214]  Thus, the method 2500 provides an embodiment of a packetization system

for distributing content over a distribution network. It should be noted that the method



assunmed to be default val ues. For exanple, the assuned
or default values for the LENGITH and LAST paraneters
WO pookf124881 Header s associ ated with error bl ocksP@r/Es2006/018850
descri bed above. By assum n§ sel ected val ues the
de- packeti zati on system nmay continue to process those
25000 aepessens fusodoie idipRincpaitionn ah@YBE BRHKES Sadtitions, deletions,
o@scrl bed above. | n an ephodi nent, the plication
combpations o pdhes madifiGaiipreal the meHAd 280 arepssibinwihin the scope
of t88 ERbSdimbldsS, the de-packetization systemoperates to
recover content even though sone of the content nay
[00Zi5iht aiflGerXtoskowd anaembodimehimefita patiestidetidaeletéth Z26000N The

paclefio S0 THE PRI CoTTrE Bieens 03 for 25t stingter Gopraing one or
moR) ket PhckettCatd ARRE (2604) ﬁ%%@lngh a 1€ nd&RRAC Exftgll(x: éf’i‘ﬁv'{)gﬂlent

| ogi ¢ 1402 operatesto de-fra e-conten

the p}lmg (@6@]2@@ ayq;prqygbldebﬁ at Feest encapplessof-exaratitie ad@hsputer
0 ontent Dbl ocks are dto

o A TR DT S

[0021l6¢ S¥AG. madl&fwsoﬁntéiﬁboﬂﬂﬁ@nﬂ 8y el phaekieitonl §ys€éﬁt1 rmbed The

%‘é roduce Content |ayer packets. For exanpl’e,
pac 259% EYTFRrTT8A qomyIises npEnD K& der Pﬁr&CEn@vmemdMM) for

proc%éﬁﬁg HeRAGE s R ?&cg t | ne&%‘?%em a hehmﬁcp merlée SP[I%SZBIS (2702-

onpri ses resent tio are - u
270§}/ mmrowdzdaby laEleaﬁrmherpm@sm:fr eb(hﬁltﬂl(gl’ﬁ esmiput¢r08dddin Wt '__prowde

25 he Content | ayer ets are decoded.
embo)glgﬁ%rft% Otl? Raézﬁ(at&?gﬁ’ﬂ &Y§tra @ éﬁscpg@c?gergwﬂz operates to

[oozie]:od@‘I@szJ As \bh d8AbSaRERNbf f4 n | ayar
packets. 005131’S At bl ock 2512, Eéﬁﬂggﬁ%tgﬁt Efsggm 28067 The

Pack@ﬁé@‘?@é}’%ﬁntm deripsises Hman%i%ﬁﬂil) dor tdveivimey daasann q2804) for
0 Q.render ,the c t on
detenLy g, %ég%gr@%bg f sﬁumgﬁesagﬂtrﬁ??nén&%ﬁ fcgtg%esssmg In an

emtodfiddnt] thd means (28622808)04te 22OQdRT B hidesst 3he Eﬁé@gbﬁ%uhng a
of a packetization systemfor distributing content

COMpyiET OGRS [ PrRvidsnehbediBierts ok asprskietizaien rsysteth ashdescribed
herdi® Met hod2500 represents just one inplenmentation and

t he changes, additions, deletions, conbinations or
[00238her Therdiofd wahmwmﬂustfativbdogiﬁk,hl@@mﬁﬁ@[boﬁi EemP@HSd, kg circuits

R X O ENE LT .

e ) R P S
applpfal@regtsgecﬂ"ammtggé@m cgqao@%SICo? a fidldi prggmmayabie gradeny (FRGA)
or oftfér %H%?Mlﬁg logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described
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
IMIiCrOProcessors, one Or more microprocessors in conjunction with a DSP core, or any
other such configuration.

[00219] The steps of a method or algon'thm described in connection with the

embodiments 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



the neans (2602-2604) are provided by at |east one

processor executing a conputer programto provide
wepivodr4sent s of a packeti zgti on system as descPCDES2006/018850

herein. [00216] FIG 27 shows an enbodi nent of a

packeti zati on system 2700. The packeti zation system

ma;Z?QQdé: QAPRIAMESmBRBAS fia’K Odenioy, RKJMaﬁkh{é@y BPROM memory,
2704) for processing, and neans (2706) f

El’slwwhmemozy, rmggisters, amarheiskli aeamovapleediplp @n@D(lé@Mz or any other
27 are VI at_le one u

fomél g gt)tn){] @(%?rgé(?l g/hn?% th&aé%v %ﬁ exei ﬂé\?}hgﬁf’%é glgedgﬁ s gourﬂﬁ:d to

the g@@&ﬁbt Zzath tat S redts@s cae sardiihRemhesefom, pdR11d infdr@ation
8 shows an enbodi ment of a packeti zati on syst em 2800

to, th siqsagacmedivar | Bnihe pdiemaii padbe sirsei Bedumeas be sregyl to the
) i S
ol . oz TR CRRRL L Bin T G R0E e A
mayl resign ieahsel tweminal. tInghereliersat{ @3 @i2- 13808 }oraamd the steiage dnedium
ast one rocessor execut [ ng a conput er program
may sk oy fie

%’H‘?? BpseR Al i zat i on system as
[O()Z_i@fcr The die'é‘&{ﬁioﬁ ofl @Q%&]los@ﬁeérﬁﬁéﬂiﬁeﬂt@rlb @PHSvided to enable any
i1lTustrative logics, |ogical blocks, nodules, and
perS@ms&;uledsn dessest ihwdke o wsoribrpreR injankoRh & agploBIRAisaiEons fo
di 1| sed [ . fo |t .
thes @B SRR et SRS Pl B TR ¥ Boneri
pnnﬁfﬂ&eﬂéfﬂfed(ﬁﬁah man hepgipliedtto osthapembdditmen; egr ainesh instant

circuit (ASIC), a field progranmabl e gate array (FPGA)
messAZIRE KEFVIGS: g PaaalsTa Wisgess dald icommuyication apPicationy  without
r
celf RS . S5 b of BB E L 90 ROERS o BhATK o
intedés Lol wddnin@i withe embcgbmema |sh<pwm posn lpmms:wcaccwrdgd the veidest
mcro essor., but n the al tg‘iﬁ at i

scofn GOBET o ot AET st abd SioRet BeRRt ffrighiEpBeR” TR Wora

“exéﬁlﬁfa%g’oﬁtdseh leRELusiQ&ly Hefdif toREdAh NBervinPhP &E SRANpIBRMstance, or
al so ‘be inplenmented as a conbination of conputing

1llugjgm|onesAn§ egbodanesd Apficribed ereinfasa epgpplart ignot necessarily to be
conSifed R ﬁa?éfenéé’ be aa%x?tjaé‘éo% o%é’r o%er’@m%roﬂﬁﬁc? gessors, one or
?T{)u 8 rocessors nct l‘h a DSP core,

[00221] an)Ac@bﬂalﬂ’fgl)‘B ueinile cmﬁbcgiuhaits off. a[ PAAREQatibhesyBtedPhaof been
a method or al gorithm described in connection with the

illugrrstimeedregriadsiordndt wHE Pe ARPIRRgicd &4 YBDRIH S 2pg s sar by made
to the SASSHRESs Wit é (ﬂﬂdﬂﬂk‘? stepzﬁtcﬂf %gsemfalacharactenstlcs

processor, or in ac atl on o twar e
Themefdrd, drmysqlm@eanldrdemyﬂtmmmm dre aﬁdtnde;ém@bg/ ﬂthfmmve but not

gy e P TGN W Eh! ey 4 R il €

WHAT IS CLAIMED IS:

,..




formof storage nmedi um known in the art. An exenplary
storage nediumis coupled to the processor, such that

W0 b@opeassessor can read information from and RET/US2006/018850
information to, the storage2nedium In the
alternative, the storage nediummy be integral to the
processor. The processor (gndNiRe storage nmedi um may
reside in an ASIC. The ASIC may reside in a user
terminal. In the alternative, the processor and the
storage nedium may reside as discrete conponents in a

usej terp Tk iption of the. .. .
di scl os egllgﬁh%%f& n%lge]tﬁzgﬁ]oglr%ﬁﬁ@éé{%p Joal @ nggf éorgih%t/mb%\og& cera
netgil, tlednethod bempuiting:o make or use the present

invention. Various nodifications to these enbodi nents

ey SBETHBE GNP 9T BIOpRr S PACCHEm 4G PHBigngdia ¢aiengr herein
the@Bkeh1RCREE &fel Ls AL With G SintelcbRENGI£LI N MRy be

applied to other enbodinents, e.g., In an instant

e saddifiggswerhepdar totheaomy ogemee edntevitpatiesstodaim one or more

: ication. applications, w thout departing.fromthe
L TR N o A R AL AR S
indicasve eHak Gididafesidhe teMteB @6 thettPndRdredbet €d to the

enbodi nents shown herein but is to be accorded the

W dest scope consistent with the principles and novel

f eat-ur esl it Weihgd oficlipd; Wherehesaighecmerating wpmariges eneoding the

muHBed Lok LY Flotulehe 'OH? f)ﬁn%%ngeﬂ?ﬁ%kgg. as an
or | y

exanpl e, instance, ustrattion. enbodi ment

described herein as "exenplary" is not necessarily to
be %onstFheemethed pf elaim d efiirther auvaisirepzoastioy dre yhbkeader to

[ S, 100221]. Accordingly, while enbodi nents of
€0 § pgglgéﬁe@tina?clcgsns S l[tl ?H%ﬁlg{'/e been illustrated and
descri bed herein, it wll be appreciated that various

chahges Tamehodelelaing 1] tuethendudehiveid genbatif® e sync header to

departing fraomtheir spirit or essenti al
COI‘&HEF&@EW@W%@P“‘%H efore, the disclosures and

descriptions herein are intended to be illustrative,

buts.not THdthihbdof Ol shfee | Lah
is set forth in t0 %Q%I%Fﬁg%ﬁ%g%%syggﬁ%@’% E‘%%E}&?Aﬁ}lé@e“"
compstsCg Apvpodent mdidstdrowhémim thackeporat indlivaafr imditdtewbbtier a
tent for.distribution over a network, the nethod
selegd applicaligh 14ysT RISkt 1 g BRI Vb h BREOR EBPANCHRER T
fromthe nultinedia content, wherein the content

paaket s Hieemethsdof dbigdl1 WulthertohdpiBineeleBE@EEa sARayer
. adding a sync header to the one or nore content

diregioteets to formone or nore application |ayer packets,
respectively, wherein the sync header conprises a tine

7. The method of claim 6, further comprising generating the sync layer
directory to comprise a video reference indicator that indicates that a selected

application layer packet is associated with a selected type of video frame.

8. Apparatus for packetization of multimedia content for distribution over a
network, the apparatus comprising:

encoding logic configured to generate one or more content packets from the
multimedia content, wherein the content packets are associated with a time reference;

and



i ndicator that indicates tinme relative to the tine
reference. 2. The nethod of claim1l1, wherein said
w@emenalsng conpri ses encodi ng the nul ti medi a PONUS2D6/018850
to produce the one or nore 43ontent packets. 3. The

met hod of claim11, further conprising generating the

SyRg £ 158c Q&R ddangashasiee ooSthp 8hé1br more content
[ dgn%ﬂlgﬁl%eir. 4§CThe met hod of claim 1, further

packetniprfosn oge genercapphigftion dayey packsiatrspectiyely oyrpeieidiehg sync
rane r.ate indicator ; [
headel OB G ring Dp R i ies TR fe AR e eference.
conprise a component indicator, wherein the conmponent
i ngi, cat aheiapptiramt oBcluine8 heherainshé patketdzagjopllogiaturther
| ayer packet is associatgd Wi t h g base or. enhaEcenent
compggesrlogig configurersiorgsactate 1B Y1 beadsr i CHRPHS IR AR5 Cess
poir@?&%ﬁﬁ%}.ng a sync layer directory. 7. The method of
claimo, further conprising generating the sync |ayer
directory to conprise a video reference jndicator that
i ndi0cat dhetapparas sbtlein 8dwhprpin thaprastiraipardogia fwgher| s
associ ated with sel ect [ -
compaigte rorpaRERr ol F el Py Slme e
indi€4tst.r i bution over a network, the apparatus conprising:
encodi ng | ogic configured to generate one or nore
content packets frogmth timedi a cantent, wher.ein
© hellcon Bianpaeis L liE S8t e a e o PR Pt
f \ ' ' Qe CORbipHESE chRpasist a
00"{?;‘ r%%glﬁgggg}lﬁ%g?ﬁdéggﬁﬁirheﬁ%#gﬂiagnlﬁgnt h(%)acket S Fo‘ form
indiogter,ovhensn eheapppipovattindicdtayiadicpige dether ¢ sddpréed frpicgtion
wherei n the.sync. header conprise | me indicator
layeg pagkst h%?sé"a‘?aégy‘fvftﬂ@%ra%q %rﬁ%n‘ieéne% hgay%]{ ne reference. 9.
The apparatus of claim8, wherein the packetization
| ogix f UThdbaaiRf ches 8, adikeicpiagetieaidudogiefertiare
the sync header to conprise a rangdom access point
compdisas fogiceqonfigared Thaengiiap AYifslays GIesioRy-8, wherein the
packeti zation logic further conprises |ogic configured

to ﬂ?.”erﬂ&ﬁﬁ&%ﬁw%1&%@%&&1%%5&1&&@10%@@@ fhdtee

i ndicat or. . e apparafus of claim8, wherein the
confaisketdgratdnfiguled ¢p gerferate Hersync layer directory to comprise a video
reference indicator that indicates that a selected application layer packet is associated

with a selected type of video frame.

14.  Apparatus for packetization of multimedia content for distribution over a
network, the apparatus comprising:

means for generating one or more content packets from the multimedia content,
wherein the content packets are associated with a time reference; and

means for adding a sync header to the one or more content packets to form one
or more application layer packets, respectively, wherein the sync header comprises a

time indicator that indicates time relative to the time reference.

15.  The apparatus of claim 14, wherein said means for generating comprises

means for encoding the multimedia content to produce the one or more content packets.



conprises logic configured to generate the sync header

to conprise a conmponent indicator, wherein the
weewpomssat | ndi cat or indi cates whet her a sel ecP@US2006/018850

application | ayer packet istassociated with a base or

enhancenment | ayer. 12. The apparatus of claim 8§,

wherei n the packetization logic further conprises

| ogkc campti S8 §f Fhhd cOWREisingBsans Forgehanyng the

13 e ol o1 - f e o ene
syncpfmeeettb zampgse 4 gidemiageash peing Bleptifiges | ogi ¢ confi gur ed

to generate the sync layer directory to conprise a

ere "}%efﬁ he

sel Ct e? gﬁB gtu ?gﬁ%ﬁg% rtjhl;[g‘%:rkde?t%qJ ifs S%z{g:é‘ g%reggne/aamﬁgt
syn&lﬁiaﬂ@ﬂt@@oﬁﬁpﬁ@e @framedﬁenfdiamﬁr 14. Apparatus for

packeti zation of nultinedia cont ent for di stribution

K,
SRR T R S
synd%ahéf%%‘oﬁl FREL @%Poﬁ@ﬂf-‘fn%idﬁtdr h@h@t@ﬂlttﬁél torRpeicat mdra®r

associ at ed W|t i me reference; and neans for addi ng

mdleats%/wheth@adj@ﬂect@@i aphlicagion lasier patket ispusasitedowith apase Qg
e or nore application |ayer packets,

enh@rg;gﬁlggtt fY8ly, wherein the sync header conprises a tine

indicator that indicates tine relative to the tine

r efier encne sbparafibef alpjpands fusthef carhzrismgldeanstier ganaragiag @

nmeans _for generating conprises neans for encoding the
syngrlayves ¥t Ycont ent to produce the one or nore content

packets.16. The apparatus of claim 14, further

congy i sifyg gpantsfRtlae r19r ﬂﬁ“ﬂh@ﬂcdﬂi\@‘l§Nglﬁteilﬁ&dﬁgenbmtmg the
conprise a random access point identifier.

synajryar diressoryfto gq)rapmelmwdepqmefq’q@?ceég%@tpgthﬁblnﬁ@gteg ttfabg selected

ti n t.h e AR rate
appﬂﬁag}og 1§? &l% Cé\att)%g\ghﬁ ﬁtssglg?t% aﬂ “m ﬁd efoff urt her
conpri Si ng means for generating the sync header to
CONPI.i SeA@ofPuRpAeidhble neidaat ha\{ingvhepnipntet bogrunponpmiing
i ndi cat or indicates whet her ad[ c ted %‘5)1%' i cation t to
one] qxyRATe HRIREEONSs WHICh ShieR e B%%E B OB R IR R

prolfﬁn_g)ﬁcke%l%atlqu& rﬁtﬂ?ﬁfa@fa%n@ﬁt ok @isfﬁ%onfo%ﬁ H@dtwork, the

I'sing neans for generating a sync |ayer
corﬁbutﬁqtrogmm czmprmhg appar atus of claim19, further

r S|n eneratin the .
i v Be B G dB BT 1S cPur o e KES el Bk mpedip
cortdif] &ﬁér@i% thdadniéht padiRet#6 associated w1th a time reference; and

instructions for adding a sync header to the one or more content packets to form

one or more application layer packets, respectively, wherein the sync header comprises

a time indicator that indicates time relative to the time reference.

22.  The computer program of claim 21, wherein said instructions for
generating comprise instructions for encoding the multimedia content to produce the

one or more content packets.

23.  The computer program of claim 21, further comprising instructions for

generating the sync header to comprise a random access point identifier.



application | ayer packet is associated wth a sel ected
type of video frame. 21. A conputer-readabl e nedi um
Wh26n8a1 conput er program conpri sing one or nRCEUS2006/018850
i nstructions, which when exécuted by at |east one
processor, operates to provi de packetization of
mul ti medi a content for distribution over a network,
t he 4 CONYL @hmPBHRIH AP 4R BPERFH Qg,ifuﬁﬂéi{doh?risﬁfgﬁnitﬁfctions for
generating one or nore content packets fromthe
genarutirty thre djm leadergncomptisy eframe hefe ewheaion packets are
associated wwth a tinme reference; and instructions for
addi.ng Sync . C :
pactors 18 PEPIE Rt of PirR D MEn G FRMAR tmctions or
gendrB@SREGE ke headwhercenpribh e cayipeneheadertor owiwremebe eornpanent
indicator that indicates tine relative to the tine
indieatpripdicaies whstherrh geleqisrhiRpEiFatinJgyeTRagiet & appigeq with a base
rej i.d instructions for generating conprise
Ore%sc%&t?%;ﬁg for encoding the nultinedia content to
produce the one or nore content packets. 23. The
cordsut erThercogipater pfogramiofici2im 24 el comnTisinSingigictions for
i nstructiqns for generating the sync header to
gen?&ﬁ’b%?g@cga¥e£rﬁl38?ﬁg%cess point identifier.24. The
conputer program of claim 21, further conprising
i N7 uctTHen®nipoter esreamiof nRirh 26, Syther ¢cveaplesing ipstructions for
conprise a frame rate indicator. 25. The COc?E tetIrh indicat
genpiietpg HimsyRC e Gestory fUFIRIFSe Cofq SIBEPL ALt '%81&' grjgdicates

thatlf aﬁ%}e@%ﬁ%&ﬁﬁ Va\,{'i:ign 10Rr ?E&&t Readelatd Oy kR IREIESSd 8/pe VTPIRS filame.

cato erein e component indicator i'ndicates
whet her a selected application |ayer packet is L
ass2ici atAdessit bhe prosesser emfigntediie eprpmm p aadhod foppackgidzation

- .. canputer ogram of. ¢l aim 2 r I Si .
e e S e N S e e
27. gehBR1if S BRdIbehoRy Qateaipafkes fainmttiztmultinretiaarontent, wherein
conprising instructions tor geperating the sync |ayer
the gpnterttpaekets are@aipsiatesewish ¢ timsgeteamee: i ndi cat or that
- indjgates FHOPY Lsidrt PACKCANS FoRREHESr ther
T A e L
applie@&dn 1o ppelats sapectbehf, Wharettthe sypehdademscanprisehatimeor
~ packeti zation of mgzl.ti msg)i&a. con%ent for distribution
indisgior that HdIGRETS LM FAUYR AR HIG ¢ T€i%y: generating one
or nore content packets fromthe nultinedia content,

whesgi N Theme@at @ntiaba ok SBerdintariSfaetadih g dompiifes @ndddines the
reference; and

multimedia content to produce the one or more content packets.

30.  The method of claim 28, further comprising generating the sync header

to comprise a random access point identifier.

31.  The method of claim 28, further comprising generating the sync header

to comprise a frame rate indicator.

32.  The method of claim 28, further comprising generating the sync header
to comprise a component indicator, wherein the component indicator indicates whether

a selected application layer packet is associated with a base or enhancement layer.



addi ng a sync header to the one or nore content
packets to formone or nore application |ayer packets,

w0 e®przsivel y, wherein the sync header conpri SBGI/HS1006r€¢18850
i ndicator that indicates ti#e relative to the tine
reference. 29. The nmethod of claim 28, wherein said
generating conprises encoding the nultinmedia content

to p3.0duThe tBtho@DE cRImMIPS[ firGeNE AR PRCKSAEMind A sydd Ryer
. method of claim28, further conprising generating the

diref9y- header to conprise a random access poi nt
identifier. 31. The nmethod of claim28, further

co i Si ' tahe |.S

rons ot o PEBHRE L o e e e AR AR g0 tever
dirdotory lie coropmsra @ demrefrramedtdingtot thet sidivatchdadakelbaed

onprise a conponent i ndicator, erei n the conponent
DL G O DS PR et el g Rt | on

| ayer packet is associated wth a base or enhancenent

| ay®s.. 33A rétkod Rk packebbattdrbd MR8 mefiddoh@ht ©° ARk over a
generati ngpa sync | ayer directory. 34. The nethod of

netWpgs, theanethed, eerpptisivgnpri si ng generating the sync |ayer
dir t ' ' f n i.ndi catqr tha
e o e BB (b HALES1d SBIENGR o o BadieploiEhover
paciistspci ated with a selected type of video frane. 35. A
nmet hc%d ﬁor g}gcb}gtéz?ti on of multinedia content for
di STRTHRS HIVIGIEREE AR fisree of FormiRmisatieniaye rackes to
proREQCRRYr RtbrOBéhtéHt 14RF Ba@R RipedvBIGKFhéRinthO H1Eehe285

or nore application | ayer packets; “extracting a sync
conpjuipgep timegndicdier akindicaies timeaplplive tit 4 me kefgencpanlet s

- s RBO TR e s BRSNSk OB oh o ipe ndigaor.

i ndicator that indicates tine relative to a tine

r ef 86.encEhe matiod yhelhing B5 Ziurtlert dbenRREI Mk tHBIR LAAEGACccess

N ayer,Pa kets based on the tinme indicator. 36. The
poiptfensifics ro&‘g?ﬁi’@é}eafl?ﬁt her conprising extracting a

random access point identifier fromthe sync header.

37.37The 1Rt Aedo@br Ghdh %,%gh&lﬁ'o fris irng%??lfﬂé.etﬁfg)ag%ame rate

~ extracting a frame rate indicato
indigated &om B symTieadest hod of claim 35, further conprising
extracting a conponent

38.  The method of claim 35, further comprising extracting a component
indicator from the sync header, wherein the component indicator indicates whether a

selected application layer packet is associated with a base or enhancement layer.

39.  The method of claim 35, further comprising receiving a sync layer

directory.

40.  The method of claim 39, further comprising extracting a video reference
indicator from the sync layer directory, wherein the video reference indicator indicates

that a selected application layer packet is associated with a selected type of video frame.

41.  Apparatus for packetization of multimedia content for distribution over a

network, the apparatus comprising:



i ndi cator fromthe sync header, wherein the conponent
i ndi cator indicates whether a sel ected application

WO 200en248acket is associategh wth a base or enhegyEs®NE/018850
| ayer. 39. The nethod of claim35, further conprising
receiving a sync |ayer directory. 40. The nethod of
cl ?éd@nﬁg 18 Edaei uﬁ:@'wgfo%bﬁ?on%@r LRk cHgted BI&A8 % produce one
re erenc% I"ndi catgor fromthe sync |layer directory,

or nwite pplivatiorelayemoketsfasdence i ndi cator indicates that a

sel ected application.l ayer cket is .,associated wth
soiEuete e Gl rans T i BARTY slok IRGTHEN fig ool rfbre
app]@c%@i@ﬁ‘léﬁ??bdk@ts% tpfﬂdﬂubé RAbEmER ol rkht Ta9ér phicBéts, irbupettdnely,
over a network, the apparatus conprising:receiVing .
whergjgithe syoahpesier sempisep g dicesiadisalor drat inshieicsdimerelatiyp & g sme
to pro ' ' Y, :
retel BB AR AE S bfialla b ARneaRbeAr B A P B (Ao
indibgader fromthe one or nore application |ayer packets
to produce one or nore content |ayer packets,

respectiyely, wherein. t sync. header conprises .a_.ti.ne
| ndioat oitedrierennar edindT VHESndRa OF peSRORqH gt frthe:
condpBhEY 8B onfiBetel & SHAEH ARHERA AOQs PBRt RentfRESGR Meihc
["ayer packets based on the tine indicator. 42. The
lwaépparatus of claim4l, wherein the de-packetization
logic further conprises |logic configured to extract a
| STEOM 2EAEDARILTE AR i O B AR 18 Sircrr
contfeispaiokRtdonfiined td @giact £ fratbete tutiptorsiesm tingiyac header.
configured to extract a frane rate indicator fromthe

sync header. 44. The. apparatus. o laim41, . wher.ei.n

thefhics pHEdnps S R i heTEa Se SART Lo G Chher
confpRRE BYIEDntiQuRd kd SaFacRa EGTPORRANNJIdAYr ERIPthe s AMdablEr,

sync header, wherein the conponent indicator Indicates

whexbisttheeompansheistisatoa pydidateanihether aypelectsd erpicatign layer packet is
base ﬁ% enhancenment | ayer. 45. The

s GRRRFATHE ! i FinClufl

rein the de-packetization
| ogic further conprises logic configured to receive a
syms.| ayElie appasaeisafylaif6ll, Whereappa datpasketitatidnalopic 4aither
wherej n_the de-packetization |ogi.c further conprises
conpsigptlogisFangaried @ Foeive AAXIC RYGH UGS er ence

indicator fromthe sync |ayer directory, wherein the
Vi dj%) r ?fﬁ‘é SatitlsHHceRh s, vRtieifthe de ipaditetidatid! 185l §arther
application
comprises logic configured to extract a video reference indicator from the sync layer
directory, wherein the video reference indicator indicates that a selected application

layer packet is associated with a selected type of video frame.

47.  Apparatus for packetization of multimedia content for distribution over a
network, the apparatus comprising:

means for processing one or more content blocks to produce one or more
application layer packets;

means for extracting a sync header from the one or more application layer
packets to produce one or more content layer packets, respectively, wherein the sync

header comprises a time indicator that indicates time relative to a time reference; and



| ayer packet is associated with a selected type of
video frane. 47. Apparatus for packetization of
woradosiipasdi a content for digtribution over a neR@DR2006/018850
t he apparatus conprising: neans for processing one or
nore content bl ocks to produce one or nore application
| ay el D AskehshrokBRABIhE Se c?r’&h&@%hi!%ﬁt Rysdpackdiessien of iR fime
the one or "nore application |ayer pacKets to produce
indicater.or nore content | ayer packets, respectively,
mherein t he sync header conprises a tinme indicator
i ndi.cat es [ r g
analFapERphinY sl e b e PR G psptne »
randoi\ry BdceAsiRtidede Goantht Bend idkged ndi cator. 48. The
apparatus of claim47, further conprising nmeans for
extracting a random access int identifier tIrom t he
syf®- head¥rappargtus - 124 I §r SIREISHEPaans PreRReting a
cting a frane rate indicator
fra é%%g#ﬁggg§ﬁ§ﬁﬂ§%§gﬂzﬁ%%&aThe apparatus of claim47,
further conprising nmeans for extracting a conponent
i ndifcat orhefappanatisef sl 4 ebudiber comhpriséngioetns foberigaeng

B )

whdt@tQrseledtbd appiecaipf &yt packef is @bsicimediAvith b bhdeadr enhancement
conprising means for receiving a sync layer directory.

lay®p  The apparatus of claim51, further conprising
neans for extracting a video reference indicator from

gnsy n%ﬂe?%ﬁ:ﬁraﬁis&ﬁﬁ%ﬂ? M?ﬁ%?é&nﬁﬁk@ng’ing% %?fe%é@ﬂx%% sync

cat or I cates that a selected application |ayer
layg&bkamn;s associated with a selected type of video
frane 53. A conputer-readable medi um havi ng a

Lo AR RS RIS O e YoF BBt o

exe t ed gast” one processo rovi

1d&ﬁfék&§ﬂcéaﬁd1@£010ﬂ‘roﬂﬁuhé syredayr doedtent wﬂlefelrdthﬁtvﬁddbuéﬂemme
over a network, the computer program conprijsin

indicaor indiqates iaat pplepicd BBIiGaHAN ier RACkRDE @S 0pHHes tnp esdgcted
typé Of %dggﬁgﬁepne or nore application |ayer packets;

53. A computer-readable medium having a computer program comprising
instructions, which when executed by at least one processor, operate to provide
packetization of multimedia content for distribution over a network, the computer
program comprising:

instructions for processing one or more content blocks to produce one or more
application layer packets; ‘

instructions for extracting a sync header from the one or more application layer
packets to produce one or more content layer packets, respectively, wherein the sync
header comprises a time indicator that indicates time relative to a time reference; and

instructions for synchronizing the one or more content layer packets based on

the time indicator.

54.  The computer program of claim 53, further comprising instructions for

extracting a random access point identifier from the sync header.



instructions for extracting a sync header fromthe one
or nore application |ayer packets to produce one or
worenve/ 1286t ent | ayer packets, respectively, wheP&i/nS100€018850

sync header conprises a tim® indicator that indicates

time relative to a tinme reference; and instructions

for synchroni zing the one or nore content | ayer

pagket s Tl%?%&lq 2 r %%%ratrh BEclaE b8 Aufther cofhprikhi ifQrietbsy for

programor c Bm 3, further conprising instructions
extri@ingenfraactatenigdizaton fridonibasyeskeagei nt i dentifier from

the sync header.55. The conputer program of claim53,

further .conprising instr ' ' :

o AR EPisp e Brepih L Gl B3 fyhe RS s R bR or
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for "'extracting a conponent_indicator fromthe s

nc
indipeariericaizh Bheinar & rleiehpRIERTOT YT Rar bt 1 HIPGAPLETh a base

et her | ected application |ayer packet is
orem@gggigyggﬁﬁﬁth a base or enhancenent |ayer. 57. The

conputer program of claim53, further conprising .
i NSI7 uctThensnipoter pergeaniof glaan Sy nﬁquhglg/@mmw&m@mys_tlogs_for

The COHF ter(grQ%ran1of clai m57, further conprising
TeCEIEE A §¥1G BT F6F %t racti ng a vi deo reference

i ndicator fromthe sync |ayer directory, wherein the

Vi deg 1 efigy @RgRIdr pebEanQr clatdi Tafetet batprisisgeinstcyatidns for

application |ayer packet is associ ated mﬁthg@gselﬁgteg
extragiee ®¥ide gdeyengedp@icagy fromy the éggtla}sq{éhrﬁ?taﬁye fein the video

refe‘%é’xfé%?i%%a‘?& h&@cRES Ih%lg M@e B4 B9 ch@dn RASKALKA ABBifbd with a
I medl

1¢1] a content for distribution over a network,

seldchedl typd dfoddepoilgone.si ng:  processi ng one or nore content
bl ocks to produce one or nore application |ayer

packets; ,extracting a sync. header -
oo cat AbkeT &y6 PRpsBRE M s A for BhckTREfion
of ThERILRAa doAKET foP ATEH Bion'REPE atweat, Yhe mbiBbe compligingync
header conprises a tine indicator that indicatei.thE
el pioRsAsing®Ne OF INPES PN HIReKS tOPFRIESFRRR 06 H10FF ARPlICAon layer
ne or nore content |ayer packets based on the tine
pm%ﬁaicator. 60. The nethod of claim59, further

CoNMpktiiinga eydotRaddrfepm theandamane egsicebomiayetigekets ter
fromthe sync header. 6é.atThe met hgld %f cl t%i m r?cgheader
profiuee PReroraRITR PP YK PRSI, RGPS VP RmY PPgtee SY
comprises a time indicator that indicates time relative to a time reference; and

synchronizing the one or more content layer packets based on the time indicator.

60. The method of claim 59, further comprising extracting a random access

point identifier from the sync header.

61. The method of claim 59, further comprising extracting a frame rate

indicator from the sync header.

62.  The method of claim 59, further comprising extracting a component
indicator from the sync header, wherein the component indicator indicates whether a

selected application layer packet is associated with a base or enhancement layer.



i ndi cator fromthe sync header. 62. The nethod of
claimb59, further conprising extracting a conponent
w0 pabsa2a86r from t he sync header, wherein the cP@pUS®NG018850

i ndi cat or indicates whetherS0a sel ected application
| ayer packet is associated wth a base or enhancenent
| ayer. 63. The nmethod of claim59, further conprising
regs! vi gﬁﬂe ?113%1¥J&Cof|c?a\11%r599 tur8et ebprififg relbiRinpRt Hiad 1akr
clarm 63, further conprising extracting a video

diresteffyer ence i ndi cator fromthe sync | ayer directory,
wherein the video reference indicator indicates that a

sel ect ed, appli catd I | i
e L

indiCAGHKREhZRY §120 18kr diddtérypeharcinaht efteo freferedts ndidater imhcates
over a network, the nethod co.rr{)?ri sin recei vin

. : .qne
that orsckpied apphELeR 1PORICKS! INASPERIFIOHED DFRAecT Gy 81 Video frame,
content bl ocks conprises a franme header; determ ning

thals a sg hﬁ?ﬂoﬁ%ﬁg&k&%ﬁ% etkulinabdis esnt@n f6r digFibution over a

assum ng that a selected frane header associated with
netvidik, the netheecongmisangt bl ock conpri ses one or nore

sel ected val ues; and cessihg t

c ot POE RO B EBLEEe S e g oP o i tcnt blocks
co gﬁgggaﬁ%ggg@en%. The met hod of claim&65, further

onprising receiving the one or nore content blocks in

oneletarmining thehg selecied ¢opyay blpskipgledes@p efRe et hod of

claim ipe . CRY _
de talgw,rrglﬁlg r%mt%ﬁgllte&teﬁ Alafhc GRh G TN D CHAR ;fHeSs@I%_cted content block

e selected content bl ock includes
conipiiBe£oiedr Myrepelected salngs; andhecksum associ ated with the
sel ected content bl ock. 68 ngt od of

| .. The claim .
F RSB g S AP PR PR s TP gppticaion
associated with the selected block to indicate
layﬁgﬁélr%rtsdr condition. 69. The nethod of clai m®65,

further conprising assum ng the one or nmpre sel ected
valGfes i o mathed af eleine 63 durthesrgIprisiig 1§esiWpg g one or more

osition. of the sel bl ock. 70. Apparatus
CO“FW bt?ﬁg?(@t TeSY HC Bﬁfs#u%? %a&grﬂ;é]a;%gétcsz ontent for
di stribution over a network, the apparatus conprising:
67.  The method of claim 65, wherein said determining comprises

determining that the selected content block includes the error by processing a checksum

associated with the selected content block.

68.  The method of claim 65, further comprising marking a selected

application packet associated with the selected block to indicate an error condition.

69. The method of claim 65, further comprising assuming the one or more
selected values indicate a selected length and selected position of the selected content

block.

70.  Apparatus for packetization of multimedia content for distribution over a
network, the apparatus comprising:
input logic configured to receiving one or more content blocks, wherein the one

or more content blocks comprises a frame header; and



i nput logic configured to receiving one or nore

content bl ocks, wherein the one or nore content bl ocks
w@wpne4ses a frane header;sandde- packeti zat i onPCDYE2906/018850

configured to determi ne that a sel ected content bl ock

i ncludes an error, assune that a selected franme header

as RGBS fhatbi [beld\ondiel 8 1S doiCRANE Mar ROkl 0OREN S

one or nore sel ected val ues, and process the one or
inclndasencont,entund boks sdlertql vdue beaskrassocinted avitiphe seddattédn

ggwﬁrlﬁackets. 71. The agpggatys of clain1%%, wherein
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cont¥Rt BloS1&Nh PRSdulk BRK 61 MBreOipPlidtioNARr PRMGcal | ayer
packets. 72. The apparatus of claim 70, wherein said

de- packeti zation logic is configured to determ ne that
t he/lsel eldiecipasiisei clagndOkwherein fgiskinppdogic ipponigured to

e T e

sai d de-packetization logic is configured to mark a
selBct edeppbamttsiodklaoa dRevhasmoriddeephokitifativh dogic is

I bl ack .t o .i ndj . dition. 74. The.
conf Gy B L RSB 141 e ForcC o € RPN L GRapubk BEPL R pafescine
a chleBluh AsSoRBd WithrtRSl sdl Q1S blogkone or nore sel ect ed

values indicate a selected |l ength and sel ected

position of the sel ected content block. 75. Apparatus
f or73packiiapatiaBis b relagn|’0; weerria ssishieepackeigzation logic is

conﬁ'géx%& itc?fﬁtah@ipse%’c%d ﬁ)pﬂ@&tm:ﬂﬁckét Q?so%ﬁ&%lr»@ﬁlg Fhe%QEE’{eh $ld o
ans for receiving one or nobre content ocks,
indiedre me etrot dvnddtiver. or nore content bl ocks conprises a

frame header; nmeans for determning that a sel ected

content Ql ock includes error; ns for assum.n
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val ues; and nmeans for processing the one or nore

selegtgApesitiop pbirscleeted cottadidletke or nore application
| ayer packets. 76. The apparatus of claim75, further

oo R e R G800 AR SR ler
netwpathatapgarafus comprizing, wherein said nmeans for

determ ri ses neans fog1 det er.m ni that the

i ng conp
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content blocks comprises a frame header;

means for determining that a selected content block includes an error;

means for assuming that a selected frame header associated with the selected
content block comprises one or more selected values; and

means for processing the one or more content blocks to produce one or more

application layer packets.

76.  The apparatus of claim 75, further comprising means for receiving the

one or more content blocks in one or more physical layer packets.

77.  The apparatus of claim 75, wherein said means for determining
comprises means for determining that the selected content block includes the error by

processing a checksum associated with the selected content block.



processi ng a checksum associ ated with the sel ected

content bl ock.78. The apparatus of claim 75, further
w@eowpne4ssng neans for marking a sel ected appl i BEL/U82006/018850

packet associated with the el ected block to indicate

an error condition. 79. The apparatus of claim75,

further conprising nmeans for assum ng the one or nore

sel ggt edThadppasans 6l Gahe7 5 feel? eb@gritifp Sein R marking 2

sel ected position of the selected content bl ock. 807 A
selectaappligation paslst assesisiashvathersglegted binsiitte indiatgyameror
corfd?cmﬁtri sing instructions, which when executed by at

east one processor, operates to provide packetization
of multinmedia content for distribution over a network,
t he7%onpiiheapparangr afroldonTy, fiwtheg compssing edehmfor biming the

receivi one or nmgre content bl ocks, wherein the one
oneo TRJF SCIEERG SHECHIGIRES Tsistaddneth and splertorkasition of the
selddisd douthnt plask f or determi ning that a sel ected content

bl ock includes an error; instructions for assum ng

that a selected frane header associated with the

sel ¥t edAcempaier-r¢sndeble reeshipnihewing arvenpritempragras cempssing
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nore conten uce
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further conprising instructions for receiving the one
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said instructions for determning conpris
conitens blogks ¢ammmiston fdetedrendlari ng t hat the sel ected content

bl ock 1 nclugdes the. error. b rocessi ng, a, checksum
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further conprrsing i ruct’ ons
mony apphiceionddyee packersal ues indicate a selected | ength and

sel ected position of the selected content block.85. At
| east o processor configured t erforma nethod for
packit i 21 GRIRSRCT RGPS PRt Rt BIAReT et Shg BiReGtions for
recEIVRg tife RRIMMdfe chitBntBIOARGn GREBY hdteMhysical layer packets.
82.  The computer program of claim 80, wherein said instructions for

determining comprise instructions for determining that the selected content block

includes the error by processing a checksum associated with the selected content block.

.83.  The computer program of claim 80, further comprising instructions for
marking a selected application packet associated with the selected block to indicate an

error condition.

84.  The computer program of claim 80, further comprising instructions for
assuming the one or more selected values indicate a selected length and selected

position of the selected content block.



recei ving one or nore content bl ocks, wherein the one

or nore content blocks conprises a frane header;
waeledenmishi ng that a sel ected content bl ock i ncPCmES20861018850

error; assumng that a sel ééted franme header

associated with the selected content bl ock conprises

one or nore sel ected val ues; and processing the one or
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packets. 86. The nmethod of claim85, furt
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compyises pog oopdistieoted valdes; Bnd et hod of cl ai m 85,

nore sel ect ed

furth ) sing assumn e .one or
val SR RATRLYE 4R BTk narlGeR Pede BB Sbpication
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86.  The method of claim 85, further comprising receiving the one or more

content blocks in one or more physical layer packets.

87. The method of claim 85, whetein said determining comprises
determining that the selected content block includes the error by processing a checksum

associated with the selected content block.

88. The method of claim 85, further comprising marking a selected

application packet associated with the selected block to indicate an error condition.

89. The method of claim 85, further comprising assuming the one or more
selected values indicate a selected length and selected position of the selected content
block.



