WD 2007/ 127761 1 PCT/ US2007/ 067347 MJLTI PLEXER TO

TRANSM TTER | NTERFACE PROTOCCL Claimof Priority
waeen2361 U. S. C. 119 [0001] The present Appli cBCT/o8200D067347
Patent clainms priority to Provisional Application No.

60/ 794, 460 entitled "Mul tiplexer To Transm tter

Interface Protocol"” filed April 24, 2006, and

R b i R kR AP RN ST S RN B T IR SeoL

[0002] The present application relates generally to
t he operation of communication networks, and nore

Glaim ffrienity under 355G §ld%er to transmitter

interface protocol for use in a comruni cati on network.
Background [0003] Data networks, such as wreless
p[mmpni Cléttei q@resarttwaplbiicatita dot dPatentacbtaiolsf poietivedo Provisional

Boaledien NP o SOREEA00 et SpBIETRRRE Torof uRTierc Thterface
F’Ftﬂo@d)ls?lféobﬂbhl% OiOOG“Hrfd é@s%};r?ed? %‘Ek%nhsélgné‘e IhaF&t¥ and hereby

nmber of resource I1nmited tabl e devic
(esmmsslmnbmrpprated @yafefepem@eahe@lrpr oblem Therefore, it
is inportant for network adm nistrators, content
retailers, and service providers to have a way to
di stribute content and/ gAOKGROUNDWrk services in a
fast and efficient manner and in such a way as to
Fiedd ease bandwi dth utilization and power efficiency.

L(ﬂggﬂjelr'lghetp%/&eg c Oﬁr@{gﬁﬁénfgérlb%’? %’gres%‘?%l ontot SR t‘i"ffgeratlon of

rov OV 0 ev ces
osr@munication eetetorks, aareithase Qartiwamg! to dypultglekgr td@ansmitter
cont ent co ri ses video, audi o and/or other multinedia
E‘é@ﬁ%@ﬁ PrOfQEOA iRy USEdN ZSQBRIUNGHIOBSWEES | nf or nat i on.
The content fromall providers is assenbled and
mul ti pl exed together at a central |ocation, such as an
ng{ggahdon site. Fromthis central |ocation the

FRAE s 3dtarioesoy Bt B ch Fefes GOMTBYCAURT neblerks! have to

a8 st Sbetﬁ/@"eneéémi&é cudtonfi-8¢ ﬁH“@%m@l@ tdransan bhér services
sites may be used to transmt the nultiplexed content

pwvidadhitgea nangse nuatbetiedfi targinaler doni ekanaplea theymlistribution of
OB CS $SRR O o PR AL BB govies
(subscribers) is a complicated problem. Therefore, it is 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
and in such a way as to increase bandwidth utilization and power efficiency.

[0004] In typical wireless delivery systems, content providers provide content
for distribution to devices over a multicast transmission channel. Typically the
content comprises video, audio and/or other multimedia content streams and
associated overhead information. The content from all providers is assembled
and multiplexed together at a central location, such as an aggregation site.
From this central location the content is conveyed to multiple transmitter sites
for transmission to devices over one or more multicast channels. For example,
a large number of transmitter sites may be used to transmit the multiplexed

content to a large number of devices over a wide area.
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stream [0010] In an aspect, an apparatus for a data

PPt ace protocol is provided. The apparatus

[ROD[ | Sas dreassedtobnfxRIriuBFor of datatinRaHEER protd @M provided.
%gg%rplpzlraqtgs comprises packet input logic configured to receive a first packet
stream comprising at least one OIS group and at least one MLC group. The
apparatus also comprises packet processing logic configured to map each OIS
group to an OIS descriptor packet and at least one OIS payload packet, and to
map each MLC group to an MLC descriptor packet and at least one MLC
payload packet. The apparatus also comprises packet output logic configured
to output the OIS descriptor packet, the OIS payload packet(s), the MLC
descriptor packet, and the MLC payload packet(s) in a second packet stream.

[0010] In an aspect, an apparatus for a data interface protocol is provided.

The apparatus comprises means for receiving a first packet stream comprising
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[0013] In an aspect, a method for a data interface protocol is provided. The
method comprises receiving a first packet stream comprising an OIS descriptor
packet, at least one OIS payload packet, a MLC descriptor packet, and at least
one MLC payload packet. The method also comprises mapping the OIS
descriptor packet and the OIS payload packet(s) to an OIS group, and mapping
the MLC descriptor packet and the MLC payload packet(s) to an MLC group.
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draw ngs wherein: [0016] FIG 1 shows a network that

conprises an aspect of an MIl system [0017] FIG 2
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the sStructure o
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di agram that illustrates how MAC | ayer O S and M.C
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(6928 OFGgroeshowackeexemplary implementation of MTI logic for use in

aspects of an MTI system;

[0021] FIG. 6 shows the structure of an MTI layer packet for use in aspects
of an MTI system,;

[0022] FIG. 7 shows a diagram that illustrates how MAC layer OIS and MLC
groups and their associated overhead information are mapped into
MTI layer packets for use in aspects of an MTI system;

[0023] FIG. 8 shows an encapsulation diagram that illustrates how an MTI
layer packet stream is transported using an MPEG-2 transport
stream,;

[0024] FIG. 9 shows a method for generating an MTI packet stream for use
in aspects of an MTI system;

[0025] FIG. 10 shows a method for mapping MAC layer OIS group packets
to an MTI layer OIS descriptor packet and five MTI layer OIS payload
packets;
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or signaling component of a service.

[0030] Services are classified into two types based on their coverage: Wide-
area services and Local-area services. Wide-area services are generally
multicast in a relatively large geographic area. A local-area service is typically
multicast for reception within a subset of the wide-area service area, often a
single metropolitan area.

[0031] The distribution system aggregates one or more services plus
overhead information into one or more multiplexes. The multiplexes are
distributed from an aggregation point (a Wide-area Operations Center (WOC) or
Local-area Operations Center (LOC)) to one or more transmitter sites, where a
distribution waveform is generated and broadcast over the air to receiving

devices. In one or more aspects, the MTI system operates to allow multiplexed
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[0034] In various aspects, the MTI system provides an MTI protocol layer
110 that provides a protocol to efficiently convey the MAC packet data and
physical layer transmission information from the Aggregation segment 102 to
the Transmission segment 106. In an aspect, the MTI protocol layer 110
operates at the Aggregation segment 102 to map MAC layer packets to MTI
layer packets that are configured to have a specific structure, mapping,
arrangement, size, and/or other characteristics that allow them to be efficiently
inserted into an MPEG-2 transport stream. The MPEG-2 transport stream is
then conveyed to the Transmission segment 106 where the MAC layer packets
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MTI packets are configured to have a specific structure, mapping, arrangement,
size, and/or other characteristics that allow them to be efficiently inserted into an
MPEG-2 transport stream. In an aspect, the MTI packets are sized to fit in a
private data field provided by an adaptation field found in each packet of the
MPEG-2 transport stream. The MPEG-2 transport stream is input to the
transmission protocol layer 216.

[0039] The transmission protocol layer 216 operates to transmit the MPEG-2
transport stream over the distribution channel 204 using ASI, IP, or other

transmission technology to a plurality of transmit stations, represented by
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waeegamrel n an aspect, the Ml gpackets are si zRAI/US2007/067347

ina private data field provided by an adaptation

field found in each packet of the MPEG 2 transport

FRASET SEoR 705 ocSp e gt Rl ok et | Satios 206, the

fréﬁé}ﬁ@sﬁﬁi PRotBESI %lé'r 28 JpetdesorerééRert Biet MIPBSGLE transport
he MPEG 2 transport stream over the distribution

sﬂﬁaameanQ(MpuIslt g MBEG-PRyrotocobtidyar 22¢.arAinihes MiREG-2 protocol
0 t ral ity of tr mt,statiaqns ,
G 2200 tte W7 WA k8 o) o eac BB AR IS0 B8 s felds of the
MREGT packedd bAA irdifi to MTIQroReI §er a2t he transmit
station 206, the ‘transm ssion protocol |ayer 218

4P ht esT heoHTd poterok lnyen@eLoperatandp severse e amarpiag process

Pfdmad S ulERFLD RO PRAr e PAER 7€ pE MALT VRS fpéckets are

fecovetdekfromi thet\T Hodekets. eTde MAC tidyeer pdck&s2arpdnigttte a Physical
and i nput to MIl protocol |ayer 222. [0040] The MII
Whejierthe,bORlgaF db@k QOHVEkEr SEORMAIeEp FItA gransmission

ﬁa%%sszhgetﬁr%rnﬁ@&ﬁﬁtfrérﬂ@s MFé rHB&’GIQ(Eéé‘J ﬁté‘%%%ﬂ waveform

ayer packets are recover rom t
pa«iikrehsmlt‘d'ététd\a@ld:@e/by rquio Krenseacy (RAplogia 226 Physi cal

U] o orhekbiers i i BRBesHe they WPl BTG 1y 212 operates to map
MDY &5 R saBBmOAEMITRAY! 8t aor i@l FUliggkdTno M)

waveform and transnmttéd devi ces % radi o
Da@tﬁﬁ%rﬁf@@i QaRFPeleaf@Ientgfz@serted4nqo amMREGr2 transpar stream. The
ECt

ARSIy shefmtocrBhCmfiRyen B SOl rRREn B it SeBRs where the

mm torploesERyEN222 rat@@% ebversBahe eadphIBg grééeésetbt re¥over the
inserted info an EG 2 transport stream

M%s’@b?rt paeketantory MHdrpadkele pxtiaciedofienbthergeeeived MPEG-2
ARSI 5B | 9653 YEEAE 4 Bl o LRGP IBIS 2R prcemy

b&ﬁ/dy@xﬂefromaakeﬁgsgrégammﬂ%gmkebsa Pliraktyt edtrbnsmittdtations for
received MPEG 2 transport stream As a result, a
BROPRISSIQP 9rreesNinandeitRS i pl exes are efficiently

EWM Ye|l, %’%rﬁvﬁggfa‘?ﬁ%ééwn %Eggﬁ%‘mé 300 B Us&id b¥p&its of an

mt station transm ssSion to receiving
N’E\hsyetem{ (Eer2gxdrnge, e transmessiorasspesEna mperifarmreltted to

RoLS i 458 il RTRES onlord 104 an W i Bl 8L PP Lsect, ne
ﬂ.ﬁﬁ?rﬁ%g#d;%%dg{rghfé 800 ebhosysasefcdten lide ﬁlhé?‘()ﬁl d)fndﬂa% e., one
second of data) and the distribution waveform 112 comprises a sequence of
transmission superframes. The transmission superframe 300 comprises wide
and local overhead information symbols, shown as OIS 302. The transmission
superframe 300 also comprises four frames 304 that comprise wide and local
data. For example, the data may comprise one or more MLCs. Thus, the
transmission superframe 300 operates to convey overhead information and data
to devices in communication with the transmission segment 106.

[0043] FIG. 4 shows a frame 400 of a transmission superframe that is
configured for transmission in an Orthogonal Frequency Division Multiplex

(OFDM) network. For example, the frame 400 may be one of the frames 304



transm ssion superfranme 300 conveys a selected tine

interval of data (i.e., one second of data) and the
welk@rneiet i on wavef orm 112 congrises a sequencRCDS2007/067347

transm ssi on superfranmes. The transm ssion superfrane

300 conprises wide and |Iocal overhead information

SRR 17 1B B0 e Asdgtn e Jme A0 niveyed tanlhe distribution
GRTBIONSE112 d8hEWA ihOEiE. 1,d8%@ it BRI LBXSRINSed &t Bt Bistribution
may conprise one or nore M-Cs. Thus, the

waaefgmms3$otﬁa8$rpéiieﬂr amgao@FBNér@cbeolpgyconVI@ys frame 400 is
Q.devic

BRI 10 PRmiRE R M QRO naeR shBELE Rl e erpross.

[09A4B] HAiHe frAm@a06 canigries #MLOf402 (shaasd) &ﬁdt%mprlses data
superfranme that is configured for transm ssion

apsaiBplerdn argeyeiecy’ $¥locted siymaals Rpd slots( djou)mxample the MLC

7 MRS o0 A O BB B GRS Byt o the

distrfduion3wavefoan medh art haepéciaﬁ‘ﬁeNDCI 402;d>$1\d@y*aédhoy a start
the distribution wavef hown in and

pYMRPl 404, @%”W%Spﬁlﬁcaf'ﬁ@ @ﬁs?ﬁt%ﬂ%ﬁalw & Maxignum slot
%Iﬁ?sﬂdtaegldt'%f@%t Y &ffhm! 9%¥%op o|f4ﬂffejrf‘99 Adshect, the

configured to conprise a pl urallty of synmbols in eac
datasel ére Mid® 9402[ afd4is dbbnihg grarad®dersoane peresaedllyy the MTI

ooy S R s R e GrprofiRt B et 214 Jaf pasmission to

fﬂmr%,tws@ggﬁgoges data froma selected nultiplex
that is bei'ng conveyed by the distribution waveform

[!)1125] | n FIG. Sspraws anr@mmmmplsnmatmuofbvlﬁ legiars00 for use

P sos! a Mt Pt ool G301 TR0l PGk elieble for use

aath@A@?egaam Segrhent wzrttclpréme fhe RIMCEBSRS @ .thé MATI protocol
data of the M.C 402 and its defini ngoparamsters are

It 243 dbustptethin FG- 2.p1bedddl 1agig 8P0 ToMpiisesipRcket processing

(08 SOE S 2cih M balo . sl Slupht REE'SRE BRg AR cdifed to

daanm508.i npl enent ati on of MII Iog| c 500 for use in
aspects of an MIl system_For exa t he MTI

oS
H9dol s slila Bagketing tLlI%%'C 594 ¢aBPY, I@@@W%ﬁ O%Il gnd/or any
%@)ﬁbﬁ% | ﬁ(’t}ﬁ}efje‘bft h?hé étgll?@uf)qu EFESgMT M!?_?é’rraf’é§fc9|r%celve packets

trat e
trompa iMAES pratdcs Ia);ancﬁxsexag;npleo@iecwmprcptacdxlelayemam shown in

ERE3, 2 hasbagsT reeabierld tesed el pgrLeBoR e packet
BRITRELRESofR! SOB K& proREEYRE Sn ABBfRINcRWith the MTI protocol layer
212.

[0047] The packet processing logic 502 comprises at least one of a CPU,
processor, gate array, hardware logic, memory elements, virtual machine,
software, and/or any combination of hardware and software. Thus, the packet
processing logic 502 generally comprises logic to execute machine-readable
instructions to provide packet processing and to control one or more other
functional elements of the MTI logic 500 using the data bus 508.

[0048] In an aspect, the packet processing logic 502 operates to process
packets received from a MAC layer protocol and produce MTI layer packets that
are to be inserted into an MPEG-2 transport stream. The packet processing



conmbi nation thereof. The packet input |ogic 504
operates to receive packets froma MAC protocol

wo 2002n27760r exanpl e, the MAC p{(pt ocol |ayer 21BCEHHRUNT/067347
in FIG 2. The packet input |ogic 504 passes received
packets to the packet processing | ogi c 502 for

B Sp bt B aRERA veleled Hp 5hBhh  ennourea
& ARaSta Oé‘é‘e&ﬂcc astddthire, ph%‘b%‘ﬁ'@rerr%ﬁbém%rn'falelze and/or other
hardware | ogic, menory el ements, virtual nachine,

sroarlawearetlcantnﬁbralw thembitmalpé oeffiolentyr ivaarted aimto an MPEG-2

ft Th th ket ' | oqi 02
BERSHEH Ryedfim biTelaiAiq RSGIRTTLOR NS Brbratehyabing packet
pﬂﬁ:bfselﬁbllégié 502 |§fp®<y\hd@d raakethep 86 RHSOME isdstuntent.
control one or nmore other functional elenents of the

MIPHII ogi Tdes 0aCkei wgtpuhéogjet%oﬁoggrrmses [feudepre. nseffvare, and/or
330Gk RO AESPbOR %R 706ic0866 BEalR to outout

CcEéss ackets tecei ved Fom a yer oco

genienatewwﬁ IMfér pagiats peokedtedtdyathe packet @rbeessmgard@cd 502 to
Into_an MPEG 2 transpaort stream The packet processin

g
oD MBb &2 prowroh (ryeeT/Res R ei6y 827 pa%%}r Qutggblogic 506 outputs
{ {51 4
M R RSB NP EC Pl BN 214 SRR FFiIG. 2.
[ﬂﬂrSﬂhgerﬂﬁrrarefose zaspeateibotthedvifibsysteimapzertte iosperéernt bae or more
JF 3ﬁ)hem tfo be efficiently inserted into an MPEG 2
HeSBPWING: HRSHANSA nore detail ed description of the
operation of the packet processi ng |l ogic 502 is

br ovi BFEECIVE PaATKEISFos ecMAnPEttoedildyiocument . [ 0049]
the pPF&%ssqg(% Pl QIMAC W@Qcﬁé’@%' ?@@% F[))ac ets that are

sof tware any co |nat|ont
out putorhfcgyrred 5tO6ham3rat&pmctfm suitigtute, g@PEIrd, eazrratl‘rgement size,

e R e s e 2B g Bl BS B 5o Aefied into

packegncmbpgtzk@ggﬁoﬁgf}egﬁputs gener at ed MTl | ayer
packets to the rotocol layer 214 shown in FIG

2. [Ousojt theddBflayer, paﬁea:toSamMHE@-Z\mot@qdﬂmr.
operate to performone or nore of the follow ng
foose} i orls. ad. adResmt) Vee HATk edystdm ocoraph$eEs pore m:trornore program

OROPgE (RRETONE e SO OLSAPPG ey fiaredon B machine-
ERRBbld MediirH ClHICh: wﬁ'@rpéké&te&'bgadig@&@%e Sroé8ssar, for instance,
and/ or other characteristics th low themto be

ef pragdessor yati theer packet npwceasinyPRGIQ $502ngppovidest ihearfunctions
described herein. For example, the codes may be loaded into the packet
processing logic 502 from a machine-readable medium, such as a floppy disk,
CDROM, memory card, FLASH memory device, RAM, ROM, or any other type
of memory device or machine-readable medium that interfaces to the packet
processing logic 502. In another aspect, the codes may be downloaded into the
packet processing logic 502 from an external device or network resource. The
codes, when executed, provide aspects of an MTI system as described herein.
[0052] Therefore, the MTI system operates to process MAC layer packets to
produce MTI layer packets that are specifically formatted for insertion into an

MPEG-2 transport stream. It should be noted that the MTI logic 500 is just one



3. Qutput the MIl | ayer packets to an MPEG 2 pr ot ocol
| ayer. [0051] In an aspect, the MIl system conprises
W@ R®70277600r € program |nstruct10ns ("instructiPCEUP2007/067347
sets of codes ("codes") stored on a nachi ne- readabl e
medi um \Nhl ch when executed by at |east one processor,

cessor acket I‘ CGBBQ &e scope of

f he
rodpresta o Pl St Tngen e aEs docke
E@a@gg@l e, the codes may be | oaded into the packet

processing logic 502 froma machi ne-readabl e nedi um
such as a floppy disk, CDROM nenory card, FLASH

m&&%ﬁﬁ%ﬁ%M ROM or any other type of nenory

i ne-readabl e nediumthat interfaces to
{0e83packliG. @sperssihedstragilfe 99An MTIaBOENBacREPE60 for use in
the codes may_ be downl oaded into the packet

perR@s Ofngn IM§] sysiem 1 rlBnAAnaEnacér Mg Paekeicprasessing logic 502

C t
BB R PR Ay P TSR B Wi, The
W&rlayar@ckthOWdommm Qreket esader 0D and phCket body 604.
packets to produce MIl |ayer packets _that ar

Eb@@laﬁp@& |t99f'\AThﬁ¥%t%@P PReratess it PP'& yree@ll M QﬁﬁE@SZtO have a
%l&@ﬂffpl%t 1L oyt EMis Siiow Zglgsl‘?)fg%g‘itotlﬁl@éﬁk%ﬂWﬁserted into an

ogi C O 1s just one
MPEGQS200M$m87 3ttéami. n‘;blsdamahrt heirmhedamtattthatMiSt phacket header 602

@%ﬁ?{ nhQ?/F?IFl%]n@ZEq?r n%ﬁcge SOOE{%F fp I@ym@ @ﬁ%\;ﬁgpﬂétti]oen of four
Efpéﬁ‘btflﬂ)l'ﬁ pSHck@fk fMBL n{e@M% g@ﬁ@r‘é@éd B thd Bécké‘-’z%rd)ébssmg logic 502.

aspects of Ml system "I n an aspect, the packet
ﬁ’roceé?S'Eﬂaélcﬂgfo‘FF%%% perat es to receive MAC | ayer
packet's an nerate | ayer packets. The Ml | ayer

EackeOIS(F@aytumbIPasleﬂ a packet header 602 and a packet
ect the MIl system operates to

onf| gﬁie[)gﬁ?”%ﬁ’f 'é‘?(tets to have a size of 181

hyt esMLﬂwp§¥|@qu:v§Ckbhe Ml packets to be efficiently

inserted into an MPEG 2 transport stream It should
t
P! gfhb{“?t mcfwsp i g@%?ﬁghﬁgﬁﬁ%@%sl ﬁcRA’/ TRACT18ydM8IS and

Wik greupsoandfthéioassotiapes ovérhdeid m&mh&ztt&)nt am nregpebeinto MTI
BBt PBre Pa e Morsnacs phgndild| mysies. 4onpemsle, 1he packet
PRRestiRGAbgiRastE bperhte k& rEcel O AACAGKET packets representing OIS
and MLC groups and map these groups into MTI layer packets. In an aspect, a
sequence of seven MAC layer packets that describe OIS information for a single
wide-area or local area multiplex constitutes an OIS group, and a sequence of
four MAC layer packets that describe MLC information for a single MLC
constitutes an MLC group.

[0055] In an aspect, MAC layer OIS group 702 information is mapped to a
sequence of six MTI packets 704 by the packet processing logic 502. The six
MTI packets 704 comprise a single OIS Descriptor 706 packet followed by five
OIS Payload packets 708. The OIS Descriptor packet 706 contains the MAC
layer OIS overhead information (OVHD) plus the OIS MAC packet data for the
first OIS MAC packet (MAC+) and a portion of the second OIS MAC packet



[0054] FIG 7 shows a diagram 700 that illustrates how

MAC | ayer O S and M.C groups and their associ ated
wWe@rhzadl i nf ormati on are mappgd into M | ayR€T/US2007/067347

packets for use in aspects of an MIl system For

exanpl e, the packet processing |logic 502 operates to

ive C layer p ets r tin S and M.C
[iBGE) ° THe et thaSa s Bits TDANIAMTRAGKETR Ares JARREC 9 fhe nex
Al 35QRESiveAVTERYEE RS MfyicRYPACRAS 708yer packets that
describe OS information“for a single w de-area or

[956] arleannaspeichltbe Mbbdayenvies group7d Ogntarmatiands anapped to

f o f C | ts that d i.be M
P rorRdee o trse WL e Pattel Ehfe e PLes B ypeSt Phikets 712
g6@PAse [Pekgle MLEDESRRET pé@(ét'ﬁbllefolla/\fé_dgb%’/#WOWOIZC Payload
information_is rmpped to a sequence of six I

paehats o 1604 Thy Pesreptopackstifdg caaipsgbe. Mike layer MLC

i l. 0 [ [ CEl -
Shng BT (O USRS L6 AP WAL L BRB et
VIXC @aSkEe gdA) @hdpagitetio’ @ therdetond MhE MXT gdarket (MAC,).
Q' S overhead i nfornmat|j ong\%O\/Hg% plus the O S MAC
haeemaining Mbl giwp 710 ARG RARIRE GRie KetMaRRRS YO dhg next two

j \ WO 2007/ 127761 12
g@ﬁ#ﬁ%@’&%ﬂf%@%is’%ﬁﬂ@??d%é@?ﬁmm ng OS group 702
887 packKldteselare, imapadpedc ohen dkt systene as sequesssievef MTI layer
HepstS 15 a6c rPRETTLEFE N 6 LU B8bPYRET iR Iy stations for

EBEP @¢pbArarfe ST &kfle AlideHres dMMochRY®fa RAMKERER cohforises the
The three MIl |ayer packets 712 conprise a single M.C

fodlowingt or packet 714 followed by two M.C Payl oad
packets 716. The M.C Descri ptor packet 714 contains
the NAG QOByBPesdliior paeckdiddd fondweddtlyifive QI/HBYloaldysackets 708,

the MLC MAC ket datg, f t f.ifrst C MAC ket
(VRCLPoRRESBER6 fid 20f/cr ke isribioRrelRRc packer
_QM“\CZMultg)T@ gnst8ABES of ShdlseqUERE of 18 é\fﬁ'}#le %Ebebegéﬁéﬂor packet

I's mapped to the next two 'successive | ayer M
Pay| od#4 Piodreed byo6twe 0dEEZ| Prytoast qrasketsn 746. aspeet namber of

an Mr| ste sequence of Ml |. [ acket st

Cr an TGS PhinS St peeyadem Ry dhe (A0S, i MRS packets
st at i proiulced foemabpatierdrisaperitimé. si ngl e wi de-area or

| ocal -area nultiplex conprises the following. 1. An

fdoSsPes AddticHal RAGIKBIexEROWIPhIRIRE B¥irhilares&duRidRYbORE | layer
packets 708, conprising the wde and/or local OS
packatsriar each additional wide-area or local-area multiplex.

MTI Packet Header
[0059] Referring again to FIG. 6, The MTI packet 600 comprises a packet

header 602 and a packet body 604. The packet header 602 comprises selected

fields as illustrated in Table 1.

Table 1
Field Length (bytes)
MTI Revision 1
Minimum MTI Revision 1
Packet ID 1




2. Multiple instances of the sequence of: a single M.C

Descri ptor packet 714 followed by two M.C Payl oad
W@awketse6i716. The nunber of ipstances of thi SPEBUSBNTE7347

varies with the nunber of MAC packets produced for

that particular superfrane. [0058] Additional
H--pexers—wH—preduce—a—stmtar—seguence of M

gﬂ?yr packets for each addi$1Egh&YSH de- area or

ITIRIEX. NI [PaCRet reader | 0059]

Rg?@%“??‘%ggg%%é% FI G 6, #he MIl packef 600
CPaaket Sestér packet header| 502 and a packet body 604.

e _packe der 602 conprise elected| fields as
Resgstadated in Table 1. Tapte 1 Field Lepgth (bytes)
M RevisTom I Mmoo Mt —Revistom I —Packet ID 1 WO
2007/ 127761 13 PCT/ US2007/ 067347 Field Length (bytes)
Bopey f r aire JeipwingeisNa 4lesbagticet dfothy MMTR Pddkeerieader fields
b0060 The followng is a description of the MII

Hekaedigdablefliel ds illustrated in Table 1. 1. MTI
revision - This field indicates the revision nunber of
fhe MATlfsevisionot Thigflielthindicates Hie navisignpretoer of the MTI protocol

M| ot 0cO revi sion nunber that the transmt

8t at i pinimush NTplrevieioin t-oThier fieldt Indicdtes eherietvesh@TI protocol
current MIl packet. 3. Packet |D - This field

i ndi cEAvEsion Hiirhee thift RelrAISMiaRiREON Mag)) Enplement to correctly
provi L4 of MIl packets and their
assoc?‘g%ggetégétfgﬁfenf R@“:p\éleg?ﬁ 4. Superfrane Sequence
BunmbePaekdth®) Supbisf fieloein8matesn tree Npebef thes MTI packet. Table 2

[ I f h

gﬂggsgeqog(ﬁ[fe% gﬁgsg%fitéggfﬁjesooz i\g/ﬁ)l pa%rke%agnd Qﬁg{r associated Packet
IDs (PID).

4. Superframe Sequence Number — The Superframe Sequence Number is

M ni "Bf‘ﬂhwdqﬁe%\fil\ﬂl cke{rhi s field indicates the | owest
pr '

incremented by one (modulo 2%4) for each new superframe. This field
indicates the superframe to which a packet belongs. All MTI packets that
correspond to the same superframe will have the same superframe
sequence number.

5. Packet Counter — The Packet Counter is incremented by one (modulo

2'®) for each successive MTI packet transmitted. It can be used to detect
the loss, re-ordering, or duplication of MTI packets over the

communications link.

6. Reserved — These bytes are reserved.
Table 2

Packet ID Packet Type

1 OIS Descriptor Packet

2 OIS Payload Packet

3 MLC Descriptor Packet
4

5

MLC Payload Packet
—255 Reserved




i ndicates the superfranme to which a packet bel ongs.
Al MIl packets that correspond to the sane
waoapentrene wi || have the same gsuperframe seqREnU82007/067347
nunber. 5. Packet Counter - ]he Packet Counter is
i ncrenented by one (nodulo 216) for each successive
MIl packet transmtted. It can be used to detect the
Ioss re-orderi ng, or duplication of MIl packets over
s DeserpigriceRkepns Iink. 6. Reserved - These bytes
are reserve abl e 2 Packet I D Packet Type 1 O S
96t} i ptide Ol kesscriptoopgcketydavagprisesdketfolpwing information.
Descri ptor Packet 4 M.C Payl oad Packet 5 - 255
Reser VAd Pabkebdgéada7761 14 PCT/ US2007/ 067347 OA'S
SCr | ck 0061] The O S Descri ptor packet
?e Piég\feﬁﬁe?ﬂﬂ %tm Mnformation. 1. MM Packet
gleade 1€ D4hS Overhead Information 3. OS Data [0062]
The A S over head i nformation conprises the sl ot
ati or, ( tr F a
BB =S OSSR Pormatont [ Brfiphiaet (12 Aot Paffbcation
ins@rendtonp(as diluestratda irCF 5. pbraridbothef phtmcalll layen |bfdrmah|on that the

UPSRleELSRa 0 PRdEeIRE 2 Bseoring of fnd Sl Buger agform.
adapss o emsésfeﬂpfowpatcnst 1Y 81986588l BBk bacigBhne slo

scriptor packet In a Local-Area multip provi
sllenatian| addres® infatdatsers fomiher ibdé-dvied @IS ta”m@I the OIS Descriptor

Th S De ' .
B85 AR o Bred aulfBy o dred St A85H P SCqREs Figrmation for
{IieeLgcétmbe(@ytﬁﬁQ O1¥hefiphet phsad edonfistis $@ediebl felds as
illustrated in Table 3.

Table 3
Field Length (bytes)
MTI packet Header Refer to Table 1
OFDM Start Symbol 2
OFDM Stop Symbol 2
Min Slot 1
Max Slot 1
Slot Offset 1
MLC Mode 1
Reserved 3
OIS Data 157

[0064] The following is a description of the fields in the OIS descriptor

packet.

1. OFDM Start Symbol — This field specifies the OFDM Start Symbol of the
OlIS.




OFDM Start Synmbol 2 OFDM Stop Synbol 2 Mn Slot 1

Max Slot 1 Slot Ofset 1 MC Mdde 1 Reserved 3 AS
W®@210/125¢1 [ 0064] The fol | owi ngj4 s a descri pti oPCOUSI00E067347

fields in the OS descriptor packet. 1. OFDM Start

Synbol - This field specifies the OFDM Start Synbol of

e S AL TSRO SRS SR o

Synmbopjgf the OAS. 3. Mn Slot - This field specifies
the mnimumslot of the OS. 4. Max Slot - This field
8peci MirSlatreThigxieldiapetites tbfe mirgmansslot &f thSI O1S.Of f set

Thi s, fiel ecf es t ot G fset
fc Bl Sobr TR i ERebliEs e it w8l oL B8 S o
8f t hgldPGHsel — TS BeNeshecifidd thefdiel Affset ditpe @IS Y
|gnorea by the Transmit Station. It is present so
6hat NAC ModeonThisdias specifiee e MLENaAND) reada oignerOlS.
acke at f. -
?’r ans%%s-%gck ﬁﬁ?gaﬁgﬁﬁéﬁnll? éﬁcﬁédf& FHC;é conrj{zsal 'ﬁsSt?tt%]' Itis
firstpfdsBnMAGC etk e (JuAlchdn ofieltidian M@CCbISyeth\/EBC Descriptor

group 702, and the first 35 hbytes of the second

MAC Bﬁ%‘?@é? arQRLE FMe Ryt qtay e M%%ﬁoﬁﬁ@”ﬁ@?ﬂ PaCket
0065 a c r [

5 o Qipdl, RRChiyd iyl (RCVE! OX5NAAC, BRRL (VESC) of the
super MAe(BriayeftOlegmUd 102, aoddtje tfingtt35abytena tee seednk®IS MAC

vl ueaatke bt S M CIAve” (s dfala Iy ° "

ecified. AOS Payl oad Packet [0066] The O S Payl oad
Bﬁ’ eREt C!Brﬁ‘ﬂ |3§8§Cfséh%d‘t"$lj PeCkStasiream; ¢eRHiSes & WS Descriptor

pabk& 4 th@ﬁrﬁp?g_ﬁ%’togaéj sBB&HEImE 21t dksuIde RaekEhat allowable

data for
values for OFDM start and stop symbols, min and max slot values, and MLC

mode fields may be suitably specified.

OIS Payload Packet

[0066] The OIS Payload packet comprises selected fields as illustrated in
Table 4. The OIS Payload packet carries MAC packet data for the Wide-Area
OIS and the Local-Area OIS. There are five (5) MTI layer OIS Payload packets
for the Wide-Area OIS and five (5) MTI layer OIS Payload packets for the Local-
Area OIS. The OIS Data/Padding field shown in Table 4 is a field that contains
OIS MAC packet data.

Table 4
Field Length (bytes)
MTI packet Header Refer to Table 1
OIS Data/Padding 168

[0067] The following are additional aspects of MTI layer packets generated

by the MTI system.



O S and the Local-Area OS. There are five (5) Ml

| ayer O S Payl oad packets for the Wde-Area O S and

Wo poog/183%1 MTI | ayer O S Payl oagy packets for thRCT/OSHN?/067347
Area O S. The O S Data/Padding field show in Table 4

is afield that contains O S MAC packet data. Table 4

F| el dﬁ@ﬁ%ﬁﬂ?&% rpgﬁ}%g” mﬁgé??%gtgggﬁéﬁ%zﬁeagréotor Backet are

addl tirenadscbes (ISP alidd bayesispacket s generated by
the MIl system WO 2007/127761 16 PCT/ US2007/ 067347 1.

Zhe filhe f'(rst) QlﬁlP@d@a@mckeme@mtatr@I thealaist B7abpyter f the second
Descr jpt.or ar t he,.assochated O.S, Payl

ook eOlS Yol G rRbfe 4R R RSt AT it o i Rlls grgup MAC
| ast Bdckutt es of the second O S group MAC packet and

the first 81 bytes of the third O S group pac

3. ThEhge&e@ﬁadl\Pn‘lTl (SiS] wpa@@q&&@ké@n@mﬁ H)en!aaSttHle’l bﬁ@ﬁ of the

I8 DY Gl Wi M Sk S50 B MO B Bb gl nc e

t he fﬂrfsitbtfylté% gfmemeGOIS)gcrmiMA@ péfd:ieatthl rd l\/rrl as
Payl oad packet_cont ai ns tes of

#i f t hTheytiyrg %Upomea}zﬂ@@géi%kﬁhao'ﬂtﬁ@sf‘i ?§?St5111709t’@§ Qithe fitth
the spy $|F;Qaq€|§ MK@J?aCMCaﬁBCI{ﬁ%t flrsg1 1TB e604¢ e Midn @Iﬁ group

Payl oad et contains t ast s of the sixt
a S gMAD pkBKetpacket and first 97 byt es of the seventh

Bryl ORRE o CwﬂZﬁéiéasggeﬂg%ps%ﬁo%@alggs@@%ﬁ Tites of the sixth

sevenpis Greu® VD pMekePASK st 87hA4s oPHeESe It @i di ({fgup MAC
M.C Descri ptor Packet [0068] The 'MLC Descri ptor pac

cont apaekathe overhead i nfor matl on for an I\/LC gr oup.

11 st Py R S PaRSy B8dRRoRREoqieP Bt rped YRS of te

paCkeée\féﬂmUIS@obeA@de@Weﬂgnd 143 bytes of padding.

MLC Descriptor Packet

[0068] The MLC Descriptor packet contains the overhead information for an
MLC group. The MLC Descriptor packet comprises selected fields as illustrated
in Table 5.

[0069] The MLC Descriptor packet comprises the following:

1. MTI Packet Header
MLC Overhead Information
3. MLC Data

[0070] The MLC overhead information comprises slot allocation information
and other physical layer information that a transmitter uses to transmit MLC
data in a distribution waveform.

[0071] The MLC Descriptor packet is the first MTI packet in the sequence of
MTI packets describing a MLC. A single MLC Descriptor packet is sent for each

sequence of two MLC Payload Packets.



1. Mrl Packet Header 2. M.C Overhead Information 3.
M.C Data [0070] The M.C overhead i nformati on conprises
wab@v/1zi7bbcat i on i nformation and ot her physi cCRCT/US30eT/067347
information that a transmtter uses to transmt MC
data in a distribution waveform [0071] The M.C
riptor packet is the first MIl packet in the
ce of MIl packets describing a MLC. A single

feiPescriptor packet is Sgiy, Hp(;bi,@e@gh sequence of
two M.C Payl oad Packets. Vb 26{07 27761 [17
POV Yo2I00 HeQ®et347 Tabl e 5 Iifet @ Tablglih [ bytes) Ml

packet Header Refer to Tab rt Synmbol 2
CPEMSSERt SYRRdl 2 Mn Sljlod 1 Max Slot|1 Sl ot

i I MG de I MCGoup Ftags 1 | Reserved 2

Eﬁ%’éfsgmﬁ%d 072] The fglTowing is a description of
t MenSiel ds of the M.C Descri ptor packet| 1. OFDM
Start Symbol - This fieldlindicates the OFDM Start
SYisailof or the M.C group |absociated with M.C

Isb‘fqg% or packet.—The MG Descriptors pre ordered in
t he 2 Transport Stream based on this field. The
ovidar Mbdes not matter for [ML.C Descriptorps that have
OEDM Start Synhgl 2. OEDM Stop Synbol -

Lhe sane

TMLC Greyndflpgidi cat es t he QFDM Stop Symbo| for the M.C
%bwu atedwtirthe M-CDescriptor] packet. The
- art  Synbol is less than the OFDM Stop Synbol .

MAC Data 157

[0072] The following is a description of the fields of the MLC Descriptor
packet.

1. OFDM Start Symbol — This field indicates the OFDM Start Symbol for the
MLC group associated with MLC Descriptor packet. The MLC

Descriptors are ordered in the MPEG-2 Transport Stream based on this
field. The order does not matter for MLC Descriptors that have the same
OFDM Start Symbol.

2. OFDM Stop Symbol — This field indicates the OFDM Stop Symbol for the
MLC group associated with the MLC Descriptor packet. The OFDM Start
Symbol is less than the OFDM Stop Symbol.

3. Min slot — This field represents the minimum slot value for the MLC group

associated with the MLC Descriptor packet.

4. Max slot — This field represents the maximum slot value for the MLC
group associated with the MLC Descriptor packet.

5. Slot Offset — This field represents the slot offset value for the MLC group
associated with the MLC Descriptor packet. The Slot Offset is less than
the value of the (Max Slot — Min Slot)

6. MLC Mode — This field represent the MLC transmit mode for the MLC
group associated with the MLC Descriptor packet.



3. Mn slot - This field represents the m ni nrum sl ot

value for the M.C group associated with the M.C
woewenrpsor packet. 4. Max slofg - This field reEr/esmates7347

t he maxi num sl ot value for the MLC group associ ated

with the ML.C Descriptor packet 5. Slot Ofset - This

br oupME TR 7 i hef P8 Hecpissepag L hpged MAC

Sl ot EhEkas tha r{é?eaStottk@ﬂanémﬁté@fd#%@ML@eT(nhfbfzsrrﬁ»bpéf the MLC
Mn Slot) 6. MC Mxde - This field represent the M.C

t r ans@irouprfiags fSo&!S sihewmMirCTableoGip associ ated with the
M.C Descri ptor packet. WO 2007/127761 18
PCT/ US2007/ 067347 7. MLC G-oup Flags - This field

TaBiecgt es the presence of Enhanced MAC packets that
need 1o he transmtted for the C_The format of the

up flags|Ps as shdwn in Tabl e 3. |Tabl @ 6| Bite 5
D Bit Ppsition |Reserved Reslerved Reser VBgbition

R3sdBecdBl RBRrQOT BEsdddh | Begalrgs |(BY B0l E 6,

Lt nnm Lons B0OtB3 corr annd to thel 4 NAC packet s
ina MC group as foll ows: BO corresponds to the first

t
Mogs i 8ras to TPud b8 Bond Bb-BIToTREEBAN Fhe 4 MAC
pack/as ih ra tNNeC Mirour asifollovess MB0Gcodespbfds’ 49 the ZBstoMLC MAC
in any of these bits indicates that the MAC packet
ag%ﬂi."aﬂla@ M@ rorewe. Bil ithe secaad\Be tae dhisd. F@%@i”f p@]r%sponds to

di cat
I PR ANCDalein BRENED O] BE2 R At packet,
0G4 pi t SA Ber87(Qir & rees/em‘/ddeaadbl_ter endigpiesatiat #et MAC packet
AERABEH; Wt oebie Mathe UL coRo00 Jripls F1Sky ¢ rbAse laver MAC

?gélfe@s p\Q/Hﬂ’é 0 ohasa) 'lﬁdl@été&aﬂ%’c th® YaekeRed @h EANaf&@Rhént Layer

Tabl e t he rerral ning fields to be described are
MAG oacmvs Tre: bireBérRikdre repeeeas ayd ere hipicaligeéth zero (0). The

M PakRefs, SoataiynGL rteRrRRL: el Lhdte, WFRRE FiT packets
s6eathd/iNeimestkeiponbilg ity eMIGIA) -

[0075] Referring again to Table 5, the remaining fields to be described are

as follows.

8. Reserved — These bytes are unused.
9. MAC Data — This field contains the first MAC packet (MLC group, MAC)
and the first 35 bytes of the second MAC packet (MLC group, MAC,).

[0076] It should be noted that allowable values for OFDM start and stop
symbols, min and max slot values, and MLC mode fields may be suitably
specified.

[0077] The following are additional aspects of MTI layer packets generated
by the MTI system.

1. MLC Groups are transmitted in ascending order based on the value of
the OFDM Start Symbol field in the MLC Descriptor packet.



[0076] It should be noted that allowable values for

OFDM start and stop synbols, mn and max sl ot val ues,
ware7MTsnode fields may be sujdably specifi eRCT/PSRETY67347

The follow ng are additional aspects of MIl |ayer

packets generated by the MIl system 1 M.C Groups

¢ A8 sy Groun &JBBING Tmeiceniote. Wuer cHa i ansmitted
paCkeﬁnm@@a@&S??brje%éa% e Wbué?&ﬂy/&@?éﬁﬁlﬁtgztheArboMe@pondlng

G oup_cont ai ni ng Enhancenment |ayer data is fransmtted
i mmedBasellayeyMicednagpt he MLC group contai ni ng the
or r espondi Base l.ayer C Graqup. The. MLC gr oup
i g TREMLC $ralf; A SBRGH obT FocdrdliBioarati i “olom
Bt op PHETOEDIMESERS SYMOdRKEsEt tbahaie Bdkdle bQuQIftogéte te@ter than
than the OFDM Start nbol . 5. The value of the Sl ot
O f sethe QFDM S{AES iptor will be | ess than Max
| ot
owoo] "B e ol Frolk iy MWL ERIESE v by s than Max
gr oupSldi-Qvikaglodad Packet [0078] The MrI Iayer M.C
Payl oad packet contains th Ooacket data_fraomt
RLC of BeMLG1EpEP drgs @fe S@iz fo (@H 0) &y &he MLE B&?PB@@F for a Base
packe '\@Sﬂ ayer M.C group. The M.C Payl oad
packe%é%%}ﬁ\r/lplﬂ S gel ected fields as illustrated in
Table 7. Table 7 Field Length (bytes) MIl Packet
RefeF; tko Table 1 MAC Dat a/ paddi ng 168 [ 0079]
' a description of the MAC Dat a/ paddi ng
foogBp OfTH"HWMVIﬂ—Ha ér?l(/ﬁ_rc |GZRY Qé‘l@btpétﬁﬁghs the IWA@ bakRet data
he

- This field in o irst andsecon MII | ayer

oo trmMLé?a@rwamr@@ﬁe awe @MieyBatMdLE rli‘ﬂwwda packets per
Wbayertl\lflll'_ gr ug f‘[%url{/ﬁlc IMB‘Cfogg S l%l%&(at 8ompr|§es s&ected fields as

illustrated in Table 7.

Table 7
Field Length (bytes)
MTI Packet Header Refer to Table 1
MAC Data/padding 168

[0079] The following is a description of the MAC Data/padding field of an MTI
layer MLC Payload packet.

1. MAC Data — This field in both the first and second MTI layer MLC
Payload packets contain the MAC Data from the second, third and fourth
MAC packets of the MLC group.

[0080] The following are additional aspects of MTI layer packets generated
by the MTI system.

1. The two (2) packets immediately after the MLC Descriptor packet are
associated MLC Payload packets.



[0080] The follow ng are additional aspects of MrI

| ayer packets generated by the MIl system 1. The two
W@ 2g07p2cket s i medi ately afterp,d he M.C Descri pe@r/us2007/067347

packet are associated M.C Payl oad packets. WO

2007/ 127761 20 PCT/ U82007/ 067347 2. The first M.C

2o onife R WL cleaviosd Bhekahwal Sonfilh tikdia 87 s hife second

byt espc tekehbf thdiec @W%nafthbhﬁsi\/h@ ey be tﬁe third MAC

The second M.C Payl oad packet will containthe |ast
byt espatket iof thehMLL gaMp. packet of the M.C group and

#he T OHL! hgqrﬁgkﬁﬁgﬁéx of th‘ﬁ&%%ﬁ@ﬁmﬁp%‘wg ﬁ%s%the third

encapm(atpa@netdoﬁﬂfeam@@rémbndIthelsrbnﬁh aaAbopacket dffthe MLC
| ayer packet streamis transported using an EG 2

transg®uP.-stream An MPEG 2 transport stream 802
conprises a stream of MPEG 2 packets (for exanple,
packet 804), where each packet conprises a total of

VIRE Gyt ERAISPORTEB TREAVIENCARBIULATEONPEG 2 packet
804 |s illustrated in detail by the packet 806,

PO8kbt dU6- SapPvE D aNeRRIMAIGLAIEORMSRP Mhat lustrales how an
P’Fﬁ X?ér e kbt Slr&aiG8 tr -HéBO @g%hfbt éﬁ;l\{llfe"igl % i%%%ﬁ stream. An

d 1n detarll aptatlon
BiREpG&t itransport | streEhd mmomsea pratreane of VIR EiH2t packets (for

812 that h s ze, of 18 bytes. | n accordance.w th
sgﬂae[% RenBoRkWadts SaTh GREKEF oty BES FiSAL 6t leBhovtes of
g &ignsed to carry MMl | ayer packets, as shown at

814, mhlch al so are configured to have a size of 181

[ﬂﬁﬁéb NPEGMPEGah packet PA: dﬁéﬂl@tﬁatﬁ@daajetah tynthe packet 806.
TP ebpoe R Riskse PeaRer ko wic B Adabieos @ 808. The

admn@mtﬂéi’acms isEaEBtratgceam @étaMby @pgitation field 810 The
nprising a unique wide area or local area nultip

a@ag@ﬁorg ety 840 iCP@pr'éﬁﬁ anpREte dataRapient 8 1A V@él‘?\as\ﬂ $'ﬁe of 181
B8 S 58080 AT\ B 2030 ot poron

g12nsposdd Racdeety NERIdRIyef ipedoitetsarak shbainr at 814, which also are

descri ptions
configurgd to have a size of 181 bytes.

MPEG-2 Transport Parameters

[0083] In an aspect, MTI packets are carried in the Private Data portion of
the Adaptation header of the MPEG-2 Transport Packet. Each stream of MTI
packets comprising a unique wide area or local area multiplex is assigned to its
own MPEG-2 transport stream, with a unique PID, as described below.

MPEG-2 Transport Packet Header
[0084] The following are the MPEG-2 Transport Packet Header fields and
their descriptions.

1. Sync byte (8-bits) — The sync byte identifies the start of an MPEG-2
Transport Packet. The value of this field is ‘0100 0111’ (0x47).



1. Sync byte (8-bits) - The sync byte identifies the
start of an I\/PEGZ Transport Packet. The val ue of
wobkiog/12i7ei d is " 0100 0111" (Ox#7). WO 2007/ 127FGLUD07/067347
PCT/ US2007/ 067347 2. Transport Error (1-bit) - The
transport error indicator is a 1-bit flag. This bit

Olrlr eigeg[bjsegtftaéqrgr {1 =bi )gfr ggftdargq%pgst:grrr]@r%%afe%ﬁciﬁgéﬁbit flag. This
Tr ans@ﬁ’ﬁ/\hll Bé“s‘é‘?'to 13f tHearb8@ S b Btrastire! dH &R ails to correct

(1-bit) - The Payload Unit Start indicator is used
for TeaQ@IOrtheFMEE@t-%Trainﬂpoclfhlf’agk@acket| zed El ementary

Lirga Paa_ t. Yl Pr. el ag]1 %Dt ﬁh?di nf St i'toﬁ%D@@icator is

Priorysed (fér Airknsportl fF%lckéﬁ’sn&mféarW Ipﬁdkteyzedwcm@mteﬂﬁary Stream
that the associated Transport Packet is of %reat

prior Pﬁ9k€@tﬁaﬁ‘ndo?!@raﬁh§lk3@9§|0 |ﬁ3lfﬁ‘r@é'°ﬂr@at@arrer | felgHs dipt used
do nogn@eﬁvg tttgg) bit set to 1. This field is not used
and i "S& % . 5. PID (13-bits) - The PIDis a

43- bi Trrefnsebct iPnidirioat (1 Agt)t be Thgpéeranbporat pru@rﬁtgrmdiucaites that the
t he packet payload. Each of the Miltiplexes (Wde-a

and L@%%Qqatﬁi?‘e’é')arHSQOESeﬁa'ff%td'Saoblglﬂa@tﬁétprl%'%rﬁ'ﬂaﬁheothﬁr paCketS
the d |

for ubdriiy e SR SPicrfal g By e Bitet B VRIS TRIC is not
Tr ansnsed Shdts set tod).provi si oned with the PIDs for the

ssi gEL@‘? @bﬂ%nc’rﬁ ?sang%ﬂggﬁglrpt mtr';;]etgty@gnq Jta stored
(2-Dl sthe pdbiet dyRbat | Etichabetd m|t.aéi@§mmld&ammgnd Local-

of the Transport ﬁeam packet payl oad. Transport
St r eagfesgriqabsigngdissP th Hxilie dinione mﬁbe\xhsstubumn shstem. A valid

(o bl e Bk EE Valupd| for RRLE BB Bt a8 ‘Bogao fg, px1FFe.

St r eapnpRTkgtsHE Sigior & drolisined With Bie RIBPIorth®Wide-area and
field and/ or Tpaloa his field is set to 10 to
"

i ndi cheealtaiga Trarsror §tr©ﬁ'my't Eﬁr\a%ﬁtﬁi’iﬁdaf{q teansriit.el d and
O PayrHi oLt8 S&QH{HHHH' t(?’orft]%fn&?rbltgf bi tﬁ‘?ls f.&*de indicates the

nti Ccounter 1S useu to tecC

di scos¢nambllhgemolde bﬂﬂﬂdeFl’EéhsboTw Strepar tpaSketGpa‘yload Transport
altho§?rhthe Conlnlt nter is not _us

adapt at'Fah 9?‘?@["@ 'aﬂdﬁ ﬁéaBWI %thesVaélH%%m'S ?ﬁ'd i ﬁ@t to 00.

Kt T 0
Z.gggfﬂeé%ta?gﬁ ﬁg% %’bﬁ%r&l' gé%ltlsf ﬁgrha{%g%ggt P‘gh tes whether the

made UparspottHetream packet header is followed by an adaptation field and/or

payload. This field is set to 10 to indicate that there is only an adaptation
field and no payload.
8. Continuity Counter (4-bits) — The Continuity Counter is used to detect the

discontinuities in the MPEG-2 Transport Stream although the Continuity
Counter is not used if the adaptation field and no payload is present in
the Transport Packet. This field is set to 0000.

9. Adaptation Field (184 bytes) — The adaptation field is made up of the
following fields.

a. Adaptation Field Length (8-bits) — This field specifies the number

of bytes in the adaptation field immediately following the adaptation field
length. The adaptation field length is set to 183.



followng fields. a. Adaptation Field Length (8-bits)

- This field specifies the nunber of bytes in the
wa@eomptiztzeon field i medi atel y %)I | ow ng t he adBEI/ES100TI067347

field length. The adaptation tfield length is set to

183. WO 2007/127761 22 PCT/ US2007/ 067347 b.

Discotinu't | ndi cat or. 1-')- is.field used.

Co i nfi at Discenftlf2dicdigs i by -y THs reie indise e Baicete that
streafRd Gisebhtiiflitid P tﬁlé&?é?@do‘rt'@réb?ﬁ% eRhef tH system time base
continuity counter. The discontinuity indicator 1s not

used anthea sontyutityt coudterc. TRartisenntincdy sndipalioc as oot used and is
(1'bit%tt This field is used to indicate that the
curren 8nod subsequent transport packets with the same

PID gont aRANEOREACHESY IRTit&Or {( - bﬂk/g— TaRdasMaeCcessd to indicate
This field 1s used only when the EG 2 transport

packethatsth@a(FLIfSﬁﬂ’ﬁgaﬂﬂ gubseftuenidransprtapagisis vRithdignsame PID

Accesg A %@Ingrln al gbnt@eqqd ?Qﬁld ra%{b%%?ﬂ?ﬂg qix?hdeis used only

El ement ary réam ndr ca

El emewhanthe MPE@12 rangpottpackei isadarryingidideat @saudio data. The
priority armng@packets wi.th the sane, PID, the
pri or Repdem p¢eess Igieaiosis net e PR iSSP ed wi t hi n

?P:I Sélyl Oaﬁlenﬁ’éntgﬂé S‘S}F_éaz?‘ﬁ‘slpﬁértltgsts‘_lo‘?é‘éfb 3& ) —T?Flé Elesnentary
- Thi Streael driosty usdidatos indidatest gridrite aoneree paekets veith the same
P k. Ref da t field, .Thi

1 o dPIS HatP iR By ST Hirceleatestav i faticpesep inin the payload
(1-bi b this TRINSpbH&tedr PETREL. tPhlbﬂfélcF%trﬁ)tU%dFﬁn%S@%?to 0.

of the original programclock reference field in th

adapt at | onE%BiElﬁq (Mbig) —fTinég tieldss niseduedadigais ihe @r@sence of a
to O. I Ng | Fl a (1- b|t S i

used [ g"ﬁ%@] @g & ?ﬁ‘gereﬁ? aﬂ?pté '8B|f'ie£de 318 JE%EM% not used

fiel dahdid & tadapt at i on f| el d specifying the
occurrence of a splici ng point. This field is not used
5]

and i 5 set QRCR Fiag (Trbifhspbiis field (sayusecin diasg the presence of
(1-bi Ne:
-t A, RSBt 1 2 B T
The Mi¢ld i$ apeusghaeketssettd Gssoci ated signaling ar e

carried as_private data in the apt aition field

Adapt &t | onSBIGINa. Bonbrdag (g 1081 P0- STHpEd pelrigicate the
i ndi CafRBNEE%f a splice countdown field in the adaptation field specifying the

occurrence of a splicing point. This field is not used and is set to 0.
h. Transport Private Data Flag (1-bit) — This field indicates that the

adaptation field contains private data. This field is set to 1. The MTI

layer packets and associated signaling are carried as private data in the
adaptation field.

i. Adaptation Field Extension Flag (1-bit) — This field indicates the
presence of an adaptation field extension. This field is not used and is

set to 0.
J- Transport Private Data Length (8-bits) — This field specifies the

number of private data bytes immediately following the Transport Private
Data Length field. This field is set to 181.

k. Private Data (181 Bytes)- The Private Data portion of the
adaptation field carries the MTI layer packets. All MTI packets are 181



presence of an adaptation field extension. This field

is not used and is set to 0. j. Transport Private
W@t/ 12eegt h (8-bits) - This field specifies tPEI/US2007/067347

nunber of private data bytes immediately follow ng the

Transport Private Data Length field. This fi eI dis

Dot o PUEs i icigthy pud EereRira it ROl B i e AdglRR) padding

| ayer gts. All MMl packets are 181 WO 2007/ 127761
23 PCT/ US2007/ 067347 bytes in length, and therefore
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ettt Biretaraes B wia Rl cdeie OB ShawT RoF R - Bgr examgle, in an
8599 i FaRet ! rod:&”slr@(l%glﬂzgw 'eS%eéurtes BPRES mokd 8ets of codes to

packet pr ocessing | ogic executes one or nore sets
ofnteeldes MO IoglOrﬂQOdb n&r&vrmelfugctcormﬂbawbpenbfemmn t he

|19} AR IBSE Bbgam MEC, Bvet patikersiteaty 1 freeived nE thigxample,

tt%VEMAGa%;@r phtlesMmsirsame i reedivet o ffoA\uARY @&yer protocol 210
r ot ocol executing at the nmultiplex subsystem

Sxeculing aatrthesmeltﬂplethswtem 202r |parkaspedit iheadMAGslayer packet

v 4. [0087] At bl ock
éﬁggﬂnagfﬁ%w%@@%&@pa %ﬂegg%}:r%o@g is detected in the
[0982] veAtMBIGck a9@4, pabkel |syerc @IS packetxgiopbeis teedd in the
| ayer C]S(gacket roup is faormatted as the O S packet

tRCSiMe T YA G hax@h Rackef glream. | fopexgajRiet the MRE b%}@,té?ls packet

BRFSLReAS0AE FODISIEIREEScip 10 st I IBCY B3 asc

BleSppeiak girogessing icgicdPRenpdarates tdldeteCl Bed BB I|&D}GFTO|S packet
acket and MI O S payl oad packets. For exanple, the

P-layer O'S packet group 702 is nmapped to the MII
fdoBsples i mMbek 908cied MAG Ia?é]do'ié‘?)aw{et SorpPRYMedBed to a MTI

packets 708. In an aspect, acket processing
Qb@udessoztmspmcaeeendd\/lﬂibﬁl&mydm papketag IFQmexarnple Ase MAC

k" S e i 203, & RRRP 8B A0 TR odesctiBie! Hapket 706
Elh@thé MRNOI8asdYI0RE akkERs7@8.Si1AcarPbsp8dt, id ef‘o‘(‘*acket processmg
0089] At bl ock 908, a MAC | ayer M.C packet group
1G8V2 Pperatepdo perform the mapping function. As a result, the MTI OIS
descriptor packet and the MTI OIS payload packets are generated, as illustrated
in FIG. 7, and each packet has a size of 181 bytes.
[0089] At block 908, a MAC layer MLC packet group is detected in the
received MAC layer packet stream. For example, the MAC layer MLC packet
group is formatted as the MLC packet group 710 shown in FIG. 7. In an aspect,
the packet processing logic 502 operates to detect the MAC layer MLC packet
group.
[0090] At block 910, the MAC layer MLC packet group is mapped to a MTI
MLC descriptor packet and MTI MLC payload packets. For example, the MAC
layer MLC packet group 710 is mapped to the MTI MLC descriptor packet 714
and the MTI MLC payload packets 716. In an aspect, the packet processing

logic 502 operates to perform the mapping function. As a result, the MTI MLC



recei ved MAC | ayer packet stream For exanple, the MAC

| ayer MLC packet group is forrmtted as the M.C packet
wW@e@ap27780 shown in FIG 7. Iman aspect, thePEEUR®DT/067347

processing | ogic 502 operates to detect the MAC | ayer

M.C packet group [0090] At block 910, the MAC | ayer
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rot oco or exa

R/l]IZ pzatikaﬂtssrebhe hsllé paideedf 981 elaytesteadhhehé/ﬂﬁﬂ backets can be
pr.ot ocol, 14 for insertion into

B ienornsasiackiali thergivais sapa Wi éfﬁEWUWﬂd\yaeﬁb@addgng
[AAOF,: TR, Ihemeioerbeo BBkRes B thlIANG ByeLEates 1 MTi

Byec patheds pratiozinsbe affictently Miderfeaciked alsMI%Eﬁmmaesport stream.
181 each ets can

Eiﬁ%pg dl;lgﬁ p9tq%yntb@f§r@dnpmo:gh§welpprrga gjlépgtogefimlgnentatlon and
Wk Bedr |@1@>ﬂérﬁé@tﬁﬁbn§aﬂzﬁcb6§eub|b%%ﬂm tHé'96opd Bﬁth@ééb%@ts

900 operates to ma | ayer packets to MIl |ayer
ﬂw&bt S Hlﬁaﬂ%ahowe @fmet@odnw ifers vapping MAC dayer OIS group

NVPEG:. 2 t st h ot t
HBgiE:S 10 60 D vl 08 Phariat Packst A 0% R 47y OF payioad
badieto! M dxapiBEEheahetivdl PO00 ROSSTYIE for Gidd at b |be,k 906 of the
scope of the aspects. [0093] FIG 10 shows a neth

meded 8P0 shepinig ke 9- af@F clarity, dh@u"ﬂethﬁdcmoslstﬁsﬁﬁbed herein
Wh réﬂgﬁceqqah%%ﬂzlo% @506’@[55\% TVaiel ?X%ﬁgawgrm GnSaspect,

the ne

Ehﬂ paxtﬂee ;eresmmg Rigid 502 lex%@tesfortd‘ler mveé vets 800odéw e control
| ari tihq %pr}qtfrmt hod 1000 i s descri bed

H‘@rMTNOSW §ﬂ0 F%’P@Ff@'ﬁﬁ BNRAESEHRFLOGOY - shown i n
0@4 5. A W?W%Mﬂ Iége@é@ﬁbscrlﬁtsﬁpgélgégﬁé ggperated. In an

oceSS|ng o ic 502 execltes one or
asmﬂm a M/és@rhayeIIOIS prouplidvdrioghd paoKet: MALer packet,tdre 35 bytes of

ons scrlbed 0 c 0]

ol BIC-OPactRiot ienPeindRane: U dAkr S Seqctitor Patket. For
é)%éi’rﬂBFe tlﬁ’e NEC! gy er O@?r@u@%c%@é@%a@éé&% th&ME1I layer OIS
packet, and 35 bytes o
descrlptor packet as illustrated in FIG. 7.

[0095] At block 1004, a first MTI layer OIS payload packet is generated. In
an aspect, 87 bytes of a MAC layer OIS group MAC: packet, and 81 bytes of a
MAC3 packet are mapped to the first MTI layer OIS payload packet. For
example, the MAC layer OIS group packets are mapped to the first MTI layer
payload packet as illustrated in FIG. 7.

[0096] At block 1006, a second MTI layer OIS payload packet is generated.
In an aspect, 41 bytes of a MAC layer OIS group MAC; packet, a MAC4 packet,

and 5 bytes of a MACs packet are mapped to the second MTI layer OIS payload



a MAC2 packet are mapped to the MMl |ayer O S

descriptor packet. For exanple, the MAC |ayer O S
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descriptor packet as illustrated in FIG 7. [0095] At

bl ock 1004, a first MrI Iayer O S payl oad packet is
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tO9Q7F | rs‘tt tNmk naq&ra thyed, Mdd dayeicRES pagoad Inasketisegeriaiated. In

gé)%l\SBéﬁt ngaaé)tteéa‘tgf gm&&%@%ﬁo|§ ﬂseco%%k&{aggg‘g%ytes of a
NfAGH MAEkétass nAdpedr e3rhdNGRd PATKe4yera O Gayiead @lacket.  For

and 5 bytes of a MACS5 packet are mapped to the second
fAAMpPlgy dne MAC JayeroQtS wrewo oackets 8¢ mapped to the third MTI layer

%@éyéégg%t%{ﬁﬁgtrat@%sﬁG For exanple, the MAC |ayer

mapped to the second MMl | ayer

[Intpad A&Iaﬂdmﬂ{ 1010,id fduﬁmrl‘aﬂ' erayen OFE Gayload f8Eké} isAjenerated. In
bl ock 1008, a thi rd M| | ayer O S payl cad packet RS

@%r?épﬁ%g T hyles o aMACclavel DiSyrouR MACa pestet ayd 87 dyyes of a

c d a p
nrappe to tﬁ% hﬁpﬁenﬁ?s&]egﬁ‘ﬁoﬂT'p'gyP/P@S g&%&’éd ket For
examplee the MAGKELY dray & goup paakefs peecikappedrie thmfxmﬂm MSI' | layer
third Ml packet as illustrated in

ag PaCkpigs "'K%/r%tﬁgd'ﬁlﬁga - a fourth MI layer QS

ad m 109298 gthaligdia | K t |
E?”%Pmc 66k 108208 WOATLIaver OITOAIGES peciét Bierated. In

mcaspgatléét viee ot tlayetrr@ls UPhMXIG - paq}@t apds!43 bytes of

a8 SrB T8 Rhen 68 oo TR Limieh U PrUDHF okl SER! Bxample,
RCKRC aél\%_éﬂ d)l@tg"r@lhg%)alcﬁeﬂél &re rhaplpe@9aB] thet fifeh aFKI Ila%ﬁpayload

a fifth | ayer packet is generated

Bl FaollLstzascty d9Co o TR Bodrhen Srapesis fciock 908 of the

Sg of padding are nmapped to the
ﬁ%?ﬁa ngéﬁgrlng payl oad packet. For exanple, the
Mﬂ@oo]ayélfhl@, &@M\@Hﬂbdmmbpe@tas tmm@d\/lﬁ\@ (Dt&gfdu‘pt backets to
trate

T AT HES oA it keL 450 1S BTBL T 58y i8R0 P kelse I apuId be
HQ@dS’cHQV‘ﬂ‘]e‘ Mefrlod 1(%)0 ie%@ ts ]U%‘t'% i ﬁ%léﬁéﬁ%gh%%tg&nt other

operates to nmap roup pac ts to
theysl emept aiongaark gtosaitnde wﬂthm thEeIscops qdidm eapeqiackets. It

f‘d?;‘iiﬂ]d tﬁG. 11 shows a method 1100 for mapping MAC layer MLC group
packets to an MTI layer MLC descriptor packet and two MTI layer MLC payload
packets. For example, the method 1100 is suitable for use at block 910 of the
method 900 shown in FIG. 9. For clarity, the method 1100 is described herein
with reference to the MT]I logic 500 shown in FIG. 5. For example, in an aspect,
the packet processing logic 502 executes one or more sets of codes to control
the MTI logic 500 to perform the functions described below.

[00102] At block 1102, a MTI layer MLC descriptor packet is generated. In an
aspect, a MAC layer MLC group overhead packet, MAC4 packet, and 35 bytes
of a MAC, packet are mapped to the MTI layer MLC descriptor packet. For
example, the MAC layer MLC group packets are mapped to the MTI layer MLC

descriptor packet as illustrated in FIG. 7.



noted that the nmethod 1000 represents just one

i npl ementation and that other inplenentations are
w@owsiipizel wi t hin the scope of jyie aspects. [ OOROWPSBDTRI6T347

11 shows a nethod 1100 for mappi ng MAC | ayer M.C group

packets to an MIl |ayer M.C descriptor packet and two

b oo R 2 MBI RhELMIE preROwrskof Sgrperated. In

AR1RPECORT H/AeyBf A MAC Gay & ME%rg@hBrl\i’lAEQ paBRetTBhA® bytes of a

1100 i s described herein with Teference to the MII
MAS < paoketsavmapped @ the frelr MeMalayee MG payleapgacket. For

ber BB b AL MR R PRl Bl A echsdRPE M taver
ba%%é@rp@bk@tr@s tlesteatebes Fpgl pw. [ 00102] At bl ock 1102,
a | lTayer MLC descri ptorlyﬁ_acket is generated. In an

HO484k | A bleek 169@ra peconrg M laxasrMbadogyieacepackahds generated.
U pePL BB B A BERRERHSLe AGTRRBRS 4 i

bécket aye madgedatoatp seaoke M Tldagemdpoeshyicad packdtl For example,
| ayer MLC descriptor ({)Kacket as illustrated in

e o rer ML ariecendlisingrs Depad S (s sesd Thfayek payioad
é&&é’et R i‘:ubétfénteh’fﬁh RI&Y & %%ﬁ%yba%ﬂemg!sﬁfgsfto block,912 of the

enerate an aspect, tes of ayer
grethgd 9MC2hpaokeF|Gad 81 bytes of a MAC3 packet are

ARSI huise Figneetigrbd 194 B5ETases o, B MACIEC Gy Hosets to
%ﬁ%ﬂﬂ;MECOdO@ESHEDW@'aCKWMJ% N/ﬂqlmﬂc%%é/iddd:@efdk@tse.d%gould be

At bl ock 1006, a second Ml |ayer
paigddhat ethods1 theepsesants justh oas impereentation iepddiat other

of MAC .| ayer M. rou acket. .an A
o RPN p s B W LR AHORR o7 20 BoPae pay oad
packet. For exanple, the MAC | ayer M.C group packets
are mapped to the second MIl |ayer payl oad packet as
L@Dﬁﬁ.ﬁgﬁw ' Nin FIG 7. The nethod then proceeds to

9 . . i _ 1.05]

86 Rt P 2 el BelipR 2B coptieRivm
gek2p2. The MM ldjer RRZopestes b recedackid |aed paskethTthat have
| oad packe noted that the

R bahanoted BraR RS 2 HanSkarbor Aot EXAMANe dhg MT! layer
e e s
See¢amriyniheddBEG-2 daydr@202, ThenM T dayes %22 cpexsiesrto20gerse the
Fn%%ﬂ%frigsgrsocysré performed by the MTI layer 212 at the multiplex subsystem
202 to produce MAC layer packets that are input to the physical layer 224.
[00107] In an aspect, the functions of the MTI layer 222 are provided by logic
similar to the MTI logic 500 shown in FIG. 5. For example, the functions of the
MTI layer 222 can be performed by the MTI logic 500 configured to reverse the
mapping processes illustrated in FIGS. 9, 10 and 11. Thus, it is not necessary
that additional figures be provided since one with skill in the art could easily
modify the MT]I logic 500 to perform the functions of the MTI layer 222.

[00108] Therefore, in an aspect, the MTI layer 222 operates to perform one or

more of the following functions.

1. Receive MTI layer packets from MPEG-2 layer 200.
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| ayer packets that have been transported in an MPEG 2
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are extracted fromthe adaptation fields of the MPEG 2

transport stream by the MPEG 2 | ayer 220. The MII
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configured to reverse the mapping processes

[do st r atied 1i2nshd S mA. Ioéfé 0D k- ust S aspdcts SF B MTI system.

necessary that addition gures be provided since
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%ﬂ%e@%’ﬁ éérﬂﬁrlﬁlﬂg e oF Pﬁd?éen@duleg‘ébﬂﬂ?uretdhl@ pﬁr@klld@\/\bsmécts of a
unctions. 1. Receive MIl |ayer packets from MPEG
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p rmed by the MII
Pt 5 FuerRr Bl Bl BRAER PP et s, For oxampl e,
t0ee 10/ ppiHeg MITlotRfic €100 Icougiriseted figt Frh&fuleOcohpPriging means
11 are reversed to produce the MAC | ayer packets. 3.

1402)tfof recaiming| &yt Bﬁ%‘?@étsérqaén’t W@'@h%?@a@sﬂe&&&ompr'ses the
égéketmpgd{ol%gnc':m. Hhes PS80 i(ﬂﬁbl‘éol&;}ﬁrﬁ %T?S{ecbﬂd module

spects of system or exanple
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BfocER5Rg MR 92 OnfHed WIRdIdgh: 200! Q%oaééﬁl‘bff@e@fa 3hird module
codi ng Syst'em as descri bed herein. For exanple, each
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c 1200

Ina:gl otge?? sé,feo %ch?tn d\,m an e5pEcH cqrpprises the

bé@l@ét%r’@@e@smgfléglcpﬁoﬁet Tﬁbfﬁlﬂmlog\fel ¢200 olgH W@es a fourth
conprises the packet 8@ | ogi c 504. The Ml | ogic

EIEUQN%FJ@@D&'@WQW@@QS 412 t"ég the QI5i @escglpﬁﬁ;ramcket the
packé yg%cﬁ%@ (ggsfmeon I%Igggpay B%tf?e%%s%é H?]'Eb payload
paclas (@ dih acsequndsesckehstreankathich in an aspect comprises the packet
output logic 506.

[00111] The various illustrative logics, logical blocks, modules, and circuits
described in connection with the aspects disclosed herein may be implemented
or performed with a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a field programmable
gate array (FPGA) or other programmable 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
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Resdr bp%ﬂgr@(ﬁ@r‘ fbrnﬁ‘o@%ﬁ?ré@é rﬂéﬂlﬁﬁ?‘?no@/ﬁ%%é%rt M8\n R&emplary

a m croprocessor : he alternative,
stooags stadiumyis doe padytocihevenocessar] spchnd:fmsbe processor can read

D071 ations 610 PO NS ST SR, 10t caOmIyotg,  In the
Bl@eﬁnﬁﬁb@mﬁ% eéio?a‘gea ﬁ@dmw%é@fbé)fun@g'mu% %edﬁVoé&%or The

e.g., a conbination of a DSP and a m croprocessor,
ptqmeasort gnafthenstorager omkwor@ayd@sldor imeneASIC. The ASIC may

th
TR & CSRCIuRey ot 10¢ BPadlyr sfe el fighiond e storage
rridhad r@édy PdsI B I caste Wonisshants FOANEEE icPmirvdlt h t he
aspects scl osed herein may be enbodied directly in

W ddar e he descridionugl the gisglasedeasnranids pyoyded to enable any
ﬁoﬁgﬁsgﬁﬂed o] %eaar[:qum%%' gp L%fe ttﬁ@tor%%%tfﬁféﬁwr € Various

flas
nMﬁrCﬁtloE@MesemepectsEﬁé‘RW l‘@dﬂy)applae@htstbemose &killed in the

hard di sk, a rerrovabl e disk, a CD or ,n ot her
Gl ﬁﬁ‘%fth%QSPﬁﬂ% ARRGIRRR Qﬁ@wﬂj hﬁret'rhénR% @ééﬁrﬂt%@yaSpeCtS
té or age Jpdindfadts rﬁgsés?g‘?r%t Qehite PHOCS obené%hmﬂ@éss data

e processor can r formatl on fro and wr
corhoturacation applidatienst withget depanting fromt the sp|r|t or scope of the

ERHOE VR e 20BN BB et Fafs o tne
88§58 showAhetShGut THe PShEcHREd the widest scope consistent with the
principles and novel features disclosed herein. The word “exemplary” is used
exclusively herein to mean “serving as an example, instance, or illustration.”
Any aspect described herein as “exemplary” is not necessarily to be construed
as preferred or advantageous over other aspects.

[00114] Accordingly, while aspects of a MTI system have been illustrated and
described herein, it will be appreciated that various changes can be made to the
aspects without departing from their spirit or essential characteristics.
Therefore, the disclosures and descriptions herein are intended to be
illustrative, but not limiting, of the scope of the invention, which is set forth in the

following claims.
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description of the disclosed aspects is provided to

enabl e any person skilled in the art to nmake or use

the present invention. VariQus difications to these

aspects may be readily app IehMPo those skilled in
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to the ects ut departing fromt irit
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[ustrative Ut not Imtlng, he Scope of the

Mﬁmantlon which is set forth in the follow ng
claims. WD 2007/127761 29 PCT/ US2007/ 067347 CLAI M5
WHAT IS CLAIMED I'S: 1. A nethod for providing a data

interpace phohRERU.of thenTeiviedin SAIREESINETonpeIE& rétdiding a
a first packet strean1conpr|5|ng at | east one overhead

Mt tayst pastct Sxeamdhatcompyiser e pt lawd oag Ole gup@nd the at least one

gﬁé? § | ogi cal channel (M.C) group; mapping each
gro p to an O S descriptor packet and at |east one

O S payl oad packet; napplng each MLC group to an MLC
descri pt or _packet and at st .one, ML.C . payl oad
packe?: @ﬁ%me pedof s ll‘leeW%Prsnbr@&mamlag cirhdRly groyp gomprises

ﬂﬁpﬁlﬁ@%ﬁe QRE O BrRMb A0 REGdELiptof ket and five OIS payload packets.

4. The method of claim 3, wherein said mapping each OIS group comprises
mapping the each OIS group to the OIS descriptor packet and the five OIS payload
packets, wherein the OIS descriptor packets and the five OIS payload packets each
comprise 181 bytes.

5. The method of claim 1, wherein said mapping each MLC group
comprises mapping the each MLC group to an MLC descriptor packet and two MLC
payload packets.

6. The method of claim 5, wherein said mapping each MLC group
comprises mapping the each MLC group to the MLC descriptor packet and the two
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an O S descriptor packet and at | east one O S payl oad
prekRrEein 2 sgeendirackeiptredeh MLC group to an M.C

descri ptor packet and at | east one M.C payl oad packet;

and packet output logic configured to output the A S

descr P pt or Thaapakatud dfecl@itn 8, edrkein oxie padkat payt @t is configured

acket, the M.C descriptor_ packet, and the at | east
SONY T2 Y dragr ptfi:ek@feamﬁh% copwsiies hacklspstops OX§zroup and the

at least one MLC group.

10.  The apparatus of claim 8, wherein said packet processing logic is
configured to map the each OIS group to the OIS descriptor packet and five OIS
payload packets.

11.  The apparatus of claim 10, wherein said packet processing logic is
configured to map the each OIS group to the OIS descriptor packet and the five OIS
payload packets, wherein the OIS descriptor packets and the five OIS payload packets
cach comprise 181 bytes.

12. The apparatus of claim 8, wherein said packet processing logic is
configured to map the each MLC group to an MLC descriptor packet and two MLC
payload packets.



9. The apparatus of claim8, wherein said packet input

logic is configured to receive a MAC | ayer packet
waeegamrehat conprises the at {east one O S greapUsVd7/067347

the at |east one M.C group. 10. The apparatus of

claim8, wherein said packet processing logic is

configured to map the each O S group to the AOS

descri ptor packet and five OS payl oad packets. 11

The appar atrys aﬁfar&ﬁ@@)f@léligr_ 19VREHCRIN sﬁ@b%k@@ﬁ%@éssin logic is
processing logic is configured to map the each éff

eprdigpradgo e ik SachedELi groar toghe WBLC desdriptoe phdketard tBe two MLC

ayl oad cket s,. in,the O S descr,iptor et
Bio i RS igan SR VEIC s SeESEH Bt i PRE Foad packers
Bychesmptide 13hBytappar atus of claim8, wherein said

packet processing logic is configured to map the each

M.C group to an M.C descriptor packet and two M.C

payl o pa y/ i61..31 P 7/ Q6734

03 TRE o hF Wi SR SRk TR ALEREN Confieured
o ates shagcbappakeissteamfifbonms@dot i ARPIPER2 eatdpodsGeam.
group to the M.C descriptor packet and the two M.C

payl oad packets, wherein the M.C descri ptor packet and

the t ML each: [
14, THE appardtueRs aarsfitms ARRRIRE PR A CHRus
carhpuring:ogi ¢ i s configured to output the second

packet streamfor in ertk%n in an MPEG 2 tk%ns ort head
st r eaCAmHOr IGTeiX g L RACKE! StsPRNACEIPHGS 2y lgest one overhea

{6 8akhiB A By RbOL(@19) groh P EnARABEAbASMuRARANNbSEA ShalRAMLC)
for receiving a first packet stream conprising at

twapt one overhead information synbol (OS) group and
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pas kgfloanshcrét; | east one O S payl oad packet; neans for
mappi ng each MLC group to an M.C descri ptor packet and
at | eBsens fghmappiag sash MAE okt an MEg dasgrp{or packet and at least

' S descriptor packet, the at |east one
LD AR

pay a , the M.C descriptor packet, and
t he aincheafdt ontpattivk Ghep@ll dadripacpaiket, theaat |stc@RIS payload
paiket streirl , :
packet, the MLC descriptor packet, and the at least one MLC payload packet in a

second packet stream.

16. The apparatus of claim 15, wherein said means for receiving comprises
means for receiving a MAC layer packet stream that comprises the at least one OIS

group and the at least one MLC group.

17. The apparatus of claim 15, wherein said means for mapping each OIS
group comprises means for mapping the each OIS group to the OIS descriptor packet

and five OIS payload packets.

18. The apparatus of claim 17, wherein said means for mapping each OIS
group comprises means for mapping the each OIS group to the OIS descriptor packet
and the five OIS payload packets, wherein the OIS descriptor packets and the five OIS
payload packets each comprise 181 bytes.



16. The apparatus of claim15, wherein said neans for

recei ving conprises neans for receiving a MAC | ayer
W@awkat77ét ream t hat conprises {he at | east oneP@/BS2007/067347

group and the at |east one M.C group. 17. The

apparatus of claim 15, wherein said neans for mapping

each OS group conprises neans for mappi ng the each

O S group to the AOS descriptor packet and five AS

payl ogsl pagkehparatss of MMAnARP WHRELS sl ndehA 8 dhpping cach MLC

wherein said neans for mappi ng each O'S group

gionp cPBpE savaagies fomanpppy thg cedheMéfcdro@ ® ar Mg dascripter packet

asd ri ptor .packet and the five O S payl oad

ﬁ&@%@ﬁ@i‘hﬁ%ﬁ’#ﬁaﬁﬁgicxs descriptor packets and the

five AOS payload packets each conprise 181 bytes. WD

2007/ 127761 32 PCT/US2007/067347 19. The apparatus of

cl ai 245, Whermamteseiclsreals th@felmﬁq@@) Megnsel®E mappigg cach MLC

[ n for C [
%l{)ogg ﬁorﬁ}gggeé éiz%ga?lﬁ g%ergﬁ'p th?%g V%SWE% tﬂe MI['LCC ges%%Btor packet
pacte two MIOC péﬁheadaméta; \ulserei&l tﬁd: ®a d&prlpﬂl@ep&kﬁt &l tde two
neans for each roup conprises neans for
Wﬂ;ﬁ)pﬁaoatwcg%ré ﬁaQbLCengmé%S% gytﬁﬁe MLC descri pt or
packet and the two M.C payl oad packets, wherein the
M.C descri ptor packet and the two M.C payl oad packets
each Zbnpr ﬂ“heaﬂp&iathwd)f&flainﬂm w'ﬂefeilaﬁqj)én&tlmsfoobukphaing]comprises

15, erei n said nea r out tt|n i S ans
PR BUPTHAG e QULBC Rk BLOGT G Mo VREGH{ Tmpor
Lifeadd MPEG 2 transport stream 22. A conputer program
product for providing a data interface protocol,

conpri Si ng a machi ne-readabl e medi um conprising: a
first codsfor causin fo receive, a
1 1ot Dackbre B A ARLRE aFTBHE F glidn s TER Ao
tethprigimt:i on symbol (O S) group and at |east one
mul ti cast | ogical channel (M.C) group; a second set of
codesa Meehigguaidabletrprdive §p@PERNg0 nap each O'S group

to an ?ré?setdo?%‘&&és%ﬁléarugﬁg‘étectogﬁﬂc g& réc?@é‘a fﬁ&jaa%é?tsgeeam

payloa packet or cau

cmmpumleg attleastrae @athcaMiGoghatiom dymban(OIS). Grol@3ad iapleast one
ket and g% Iegég oge M.C payl oad packet; and a
Fﬁﬁlgﬁfd' a L{£9£%Rusi ng the conputer to out put

t he Q, A8 S&tid?1Bdes for causing the computer to map each OIS group to an OIS
descriptor packet and at least one OIS payload packet;

a third set of codes for causing the computer to map each MLC group to an
MLC descriptor packet and at least one MLC payload packet; and

a fourth set of codes for causing the computer to output the OIS descriptor
packet, the at least one OIS payload packet, the MLC descriptor packet, and the at least

one MLC payload packet in a second packet stream.

23, The machine-readable medium of claim 22, wherein said first set of
codes is configured to receive a MAC layer packet stream that comprises the at least

one OIS group and the at least one MLC group.



packet, the at | east one O S payl oad packet, the M.C

descriptor packet, and the at | east one M.C payl oad
W@awket77sn a second packet strgam 23. The PCT/US2007/067347

machi ne-readabl e medi um of claim 22, wherein said

first set of codes is configured to receive a MAC

| ayer ack stream t hat rises th | east. one

oS g?hu ihﬁmﬁf&n%fe Ablgeghen Bt gy g%rﬁ’v qfghy said sccond sct of
&%Zéé%ﬁ?@&reé%o Egig/tﬁésgagg 61@%?%7‘[0 t%@lng@scnptor packet and five
machi ne-r eadabl e medi um of clarm 22, wherein said

©d% pmdoskpackétscodes is configured to map the each O S
group to the O S descriptor packet and five QS

payl oad packets. 25. The machi ne-readabl e nedi um of

cl ai np24, whenRthinsaladasie eacins 6f clefim 24, G/dlﬁﬁfelh%ald second set of
configured to map the each O'S group to the OS

erdss iy gnHeulsd ék Brp dhcach O1Bigreup totls QEY lesarpterprckesand the five
UR S B L SAESRA O RORHEL RO B QR o

ﬁﬁﬁb&ﬁﬁdfﬁﬁﬂﬁhbﬁSM%QwﬁﬁlOf claim22, wherein said
third set of codes is configured to nap the each M.C
group to an M.C descriptor packet and two M.C payl oad

packebgs. 2% ?&ldgﬁ Q%z becaReb m/ﬁgrelﬁlégl'd%@(@set of

wher ei n sa| set of I's configured to map
tddes &aﬁjmﬁ@m@dgm map thaoedach MM Eralgsto mn M b€ dpsoripédr paoktt and two
@ﬁé& t wo NLC ayload packets, wherein the M.C

P?%?%&Wﬁ Ret and the two MLC payl oad packets
each conprise 181 bytes. 28. The machi ne-readabl e
medi um of claim 22, wherein said fourth set of codes
is c oEﬂ' i gulbdmechioerrqadable medgwe ohdapadherhatineaihthiod set of

Lr 29.. At St

RS b osP Bebi i fach NEC BRI IR it pickBthna e
MOMILA pgyléad phakas, wHcedih AeeEMPOdREMtor pdtRetaindlteasio ONE
processor conprising: a first nodule for receiving a

paiead Rkt pachqopuynse bdpbytst-ng at | east one overhead

i nformati on synbol (AOS) group and at |east one

mul ti cast | ogical channel (M.C) group; a second

nodul 28.f or Thapathige-eadhblOnEdimoupclutn A0, Whebeid 8sidfopttoset of
packet and at, |east one O S pa Ioad acket; a third

HRstes Fsec guizd o PHgUuEthe ﬁecml@:pa?l@ inyegsiogda an MREss-2
Qag%gﬁsgggn‘at | east one M.C payload packet; and

29. At least one processor configured to perform a method for providing a
data interface protocol, the at least one processor comprising:

a first module for receiving a first packet stream comprising at least one
overhead information symbol (OIS) group and at least one multicast logical channel
(MLC) group;

a second module for mapping each OIS group to an OIS descriptor packet and at
least one OIS payload packet;

a third module for mapping each MLC group to an MLC descriptor packet and
at least one MLC payload packet; and

a fourth module for outputting the OIS descriptor packet, the at least one OIS
payload packet, the MLC descriptor packet, and the at least one MLC payload packet in

a second packet stream.



a fourth nodule for outputting the O S descri ptor
packet, the at |east one OS payload packet, the M.C
wele®entpsor packet, and the atyj east one M.C pRgI/081007/067347
packet in a second packet stream WD 2007/127761 34
PCT/ US2007/ 067347 30. The at |east one processor of
claim?29, wherein said first nodule is configured to
receive a MAC | ayer packet streamthat conprises the
at | eggt Omfe S ISust SROMRCARS: digail2d, GaskeiPfifd NMsbmodule is
group. 31. The at |east one processor of claim?29,
wirdigaiad teatativwecAd hipdupaskétstrego it gompdsasshaatgeashene OIS
each roup, to,t QA S descriptor packet and five
giogp a&gleg‘légeagtaoé\?é\f@& BMP-The at | east one processor
of claim 31, wherein said second nodule is configured
to nag the each O S group to the O S descriptor packet
and t Bk fi Vbe @least pagpioaessoraeiicdain 2 mbewimsaitheccopgmodule is
riptar d the fi ay |
SRl B R B G b b DISUR PRI PRYERR B FOrs
paydegismeketof claim 29, wherein said third nodule is
configured to nap the each MLC group to an M.C
descri ptor packet and two M.C payl oad packets. 34.
The at, | ea Al 2] ' :
(hird sodul & § e e E e s i R sh R i Roafhule i
tanfigoecdivh Gragerbe caght @IS gragk @t tha@dS theripton phtiCt apdithie davd OIS

ackets, wherein the descri pt or ke t he two
Rotoebpe i pRate ol GO an kel 18T TR opgRokes
&dchlcBADLisONEl pytegessor of claim 29, wherein said
fourth nmodule 1s configured to output the second

packet streamfor insertion in an MPEG 2 transport

strea 36... A thod for providi.n ata interface .

oot aty TheerTEiN etk bOErSnr Rt whRlsh I B faute is
paFleRtedStb MRPIThE 64ArNE CNGod tomevineaddsérifter pikétQRd two MLC
synbol (3@% descri ptor packet, at least one AOS

panjosskicketeket , a nulticast |ogical channel (MO

descri ptor packet, and at |east one M.C payl oad

packet; mapping the O S descriptor packet and the at

| east 34ne Th&atdayst oadpipacskeat oftobaimB 3, GhSrefy ciighthind@nodule is
2007/ 127761 3}? PCT/ US2007/ 067347 .

configured to map the each MLC group to the MLC descriptor packet and the two MLC
payload packets, wherein the MLC descriptor packet and the two MLC payload packets

cach comprise 181 bytes.

35. The at least one processor of claim 29, wherein said fourth module is
configured to output the second packet stream for insertion in an MPEG-2 transport

stream.

36. A method for providing a data interface protocol, the method
comprising:

receiving a first packet stream comprising an overhead information symbol
(OIS) descriptor packet, at least one OIS payload packet, a multicast logical channel
(MLC) descriptor packet, and at least one MLC payload packet;

mapping the OIS descriptor packet and the at least one OIS payload packet to an
OIS group;



mappi ng the M.C descri ptor packet and the at |east one
M.C payl oad packet to an M.C group; and outputting

Wae b@7@36yroup and the ML.C groyyp in a second peCRES2007/067347
stream 37. The nmethod of claim 36, wherein said
mappi ng the O S descri ptor packet conprises mapping

the O S descri packet anpd five O S paylo ackets

to thEapyas t%@hﬁ%@?ﬁ%@ﬁ%%%&%ﬁ Igasho %@% Sidaaginelet to
sl (TBRRBpGhdt he O S descriptor packet conprises

mappi ng the O S descriptor packet and the five OS

pay| oadppiioR ¢hesOtSogrohe anddhg MEC gpoupinersetandt fragk@isBeam.
descri ptor packets and the five O S payl oad packets
each conprise 181 bytes. 39. The net hod of cl ai m 36,

wher eBn sairHe ARMIURY clahf IWL-EChelemthaldrh@bpin@Me KB descriptor packet
conpri ses nmappi n&the M.C descri ptor packet and two

SN IBEY Msaping Ak @S deseripton pagie g fbipO I my lop dageathigdhe OIS
11‘Ou§I aim 39, wherein said mapping the M.C descri ptor

%ac et conprises mapping the M.C descriptor packet and
two M.C payl oad packets to the M.C group, wherein the

M.C descri Et or packet and_the two M.C payl oad gacket S

each ebnpr it 8emedipdiey ckam 349 WharR st maiepies thelQipAcsgiptor packet
O P i 21 e EAPRAGRER BURLOLS okl o he
OIS group, wherein the OIS descriptor packets and the five OIS payload packets each

comprise 181 bytes.

39.  The method of claim 36, wherein said mapping the MLC descriptor
packet comprises mapping the MLC descriptor packet and two MLC payload packets to
the MLC group.

40. The method of claim 39, wherein said mapping the MLC descriptor
packet comprises mapping the MLC descriptor packet and two MLC payload packets to
the MLC group, wherein the MLC descriptor packet and the two MLC payload packets

cach comprise 181 bytes.

41.  The method of claim 36, wherein said outputting comprises outputting

the OIS group and the MLC group in a MAC layer packet stream.



