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Italgge number of resource limited portable devices
(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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[0009] In an aspect, an apparatus for a data interface protocol is provided.
The apparatus 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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processor(s) also comprises 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 OIS payload packet(s), the
MLC descriptor packet, and the MLC payload packet(s) in a second packet
stream.
[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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[0023] FIG 8 shows an encapsul ation di agram t hat

[a0R0kt r &tl16s Shehowa avrexemplary 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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signaling conponent of a service. [0030] Services are
classified into two types based on their coverage:
a services and Local -area services. Wde-area
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by receiving devices. A service is an aggregatlon of one or more independent

data components. Each independent data component of a service is called a
flow. For example, a flow can be the video component, audio component, text
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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,i/gtl;itc:élcg?wtelnnels (MLCs), as well as additional information for the modulator
indicating which physical layer mode and other transmission parameters the
transmitter is to use.

[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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an OIS channel and MLCs. The control information comprises information for
the modulator indicating which physical layer mode and other transmission
parameters. The MTI protocol 212 operates to map the MAC packets into MTI
packets for input to the MPEG-2 transport stream layer 214. In an aspect, the
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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at hetransmt sat Petr smss
03T, e o keSS Sapestol s M Mgt pAdcsiated o map
Mmslﬁgért p%‘ck@t%%éﬁfﬂ)n‘sﬂ'@uron'et of %W@Q&}téﬁtomﬁﬂlek@ 8hto MTI

the MPEG 2 protocol |ayer 220, the MIl packets
paeketx thatccasube erﬁﬁlemﬂay msevtad dnigagra MPEGH2 trenspord stream. The

faosrs Shesn (0 ostbihedathe 8 BldpatarlsMIE Siighs qunere the

M8 pre@ebNigyeF sziﬁaepéiéé Qb Feverat theendiding prdéeel to recover the
| ayer 212 so that MAC_| ayer packets are recovered fro

NayerpRarkats. TameMIA®AGkees epliarieds rafe thegaeeived d\/IPEG -2
PEMSIAESbaKer A3%4 8001 % LlIRAROMSCRnEAENARISRS bt effcienty

ora o transm |onfra

tomra@dsﬁ:omnahr@ggmgaﬂ@w wedoient ¢d a pluraktydofstrandmiti siations for
waveform and transmtted to devices by radi o frequency

reRsMissiAncloregeivingodeyiceher ef ore, in an aspect, the
Eﬂgh&f’r OtfE0l3 WA a dbhshiSih %ﬁgéﬁreﬁﬁ?@ 3%@0} & @rln aspects of an

ets conprising one or nore content multip

Mt systEm pdadreesarmplat thmrtrabermss‘lorcuseperf;ameué‘élm lsdtraamsmltted to
8eV|cesE% %hé rdasr} otrlén \SNtarv% orm ]I—I‘?E shown in FIG. 1. In an aspect, the
transmission superframe 300 conveys a selected time interval of data (i.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
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synbekd4. comitimsien fogtocaHan 1498ap siaft 8/ot rgluecAliym maximum slot
[ B dPi0? 478Nt LR #/éﬁleoﬁ‘%oénd"r%rﬁoyls@?nbo-f% if'@n aspect, the

transm ssion superfrane operatesto convey
dater bEdtte Mif@r402 Bod itndefiing maradmtenseare processed by the MTI
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Ot hogonal “Frequency Division Miltiplex

HWddbr k.FlGord shewpias, exaﬁ@planample(y@nmprb@f % legic 309 for use

AR LSRN 9ff<rhe Fal el bR WECbmis oty MBote for use

shevd AgardddBonlsegnent ﬂOWtb'prbeld@SW”fﬁmctlbﬁé df hee MTI protocol
di stribution wavetormis transmtted using

teren B3R dyiptratedi &) FIG ofe ThedMITS lagih £09 lﬂoéfdprts@sdmﬁbet pEoCessing

Pt B0, bosB 10304, R, BliePE 6o 3] Rgg A thea to 2
dailapcw§5($8 dat a assenbl ed in a grouping of selected

nbol s nd slots r exanple, the M.C 402 co i ses
al fr orﬁeap%@‘ieéé%ﬂcprtﬁ% CUNPIHZAS h%rdM@rﬁgSQfgﬁ@)’@yéad/or any
ti a
RHERBYBhShEIHN, B RLREC T oie 0B8R fo rockve packes
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Emgraﬁ% é%%{eéﬁnal ofg@?f f5§)§ep%{sasle%ereA'clelveGa pac@et%tt%pthe packet
processing logic 502 for processing in accordance with 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



data of the ML.C 402 and its defining paraneters are
processed by the MIl protocol layer 212 and into to

Wo b@7VPEG 2 protocol |ayer 214;§or transm ssi oPCT/USI00E067347
transmtting station 206. [0045] FIG 5 shows an
exenplary inplenmentation of MIl logic 500 for use in

o6 02 cher s dhen e MAY watkeBARH M raskeldinas & Sopigured
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t he MII Erot ocol |ayer_212. ag% 047 The
b MEES-AgPreiget layes: d:d?Fp@f @'eaf Q@églf o‘PH,ipH? logie506 outputs

g%ﬁ&%?&PMTI%}e‘? cké; to*ﬂﬁé% ?git&olff%%}fgg# shown in FIG. 2.

ements, Vvirt u machi ne
[958] natThemefore rmudmdaer ef thedV$bsystameoperbtesto pdsr&)rpaokebr more

cessi n ¢ 502 generally conprises logic to
Ei@@ﬁiowﬁs ﬁ €l9N$adabl e i nstructions to provide
%)acket processi n%[ and to control one or npre other
unct ReRaIvedaskeis: fcorra MAC RIRtosIdaxersoo usi ng the
data PHsea@8ne dMA(‘?‘ @?&E% r&ﬂfce‘ﬁ%%}/er gackets that are

processing | ogic oper tes to rocess pac

recei uemflg‘uremm NA@Ia)&p]ecpﬁlcostnucmranmappmg,lcaratl‘rgement size,
| ayer ket,s eto r n n . VPEG- 2 ,
tr ansBOTE Stherherae nika et lB6EbEM s bS cEfugly nserted into

oper ah8 MPRE- Qt}gn%\&t@%gﬁ;s |nto M1 packets that are
configured to have a specific structure, mapping,

ar r angeitipitthe MldayerrrHaketsotonen MAEG &protocal iayert hat
allowthemto be efficiently inserted into an MPEG 2
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BRGVELE (ethTRBS S T P OB CoURY o GBlbAloref gy machine-
i&()b}?ita{%fﬂg@dgﬁi#t\WHFCh'M%&e?@&té@'wrdtsf@ésthﬁfe%}%béssor for instance,
a processor at the packet processing logic 502, provides the functions
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



any conbi nation thereof. The packet output |ogic 506

operates to output generated MIl |ayer packets
w@enenztred by the packet procegsing |ogic 502 RCGI/ES2007/067347

MPEG- 2 protocol |ayer. For exanple, the packet output

| ogi ¢ 506 outputs generated MIl |ayer packets to the

MPEG- 2 protocol | ayer 214 shown.in FIG 2 _ [0050
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Ry diamone or nore of the follow ng functions. 1.

Recei ve packets froma MAC protocol layer. 2 . Process

the received MAC packets to produce MIl |ayer packets
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t'he packet processing’logic 502. In another aspect,
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I ogi c an external device or network resource.
Zhe cOdePaywdahPaglextut ed, provi de aspects of an MII
yste descr,i bed herein. [0052] Therefore, the Ml
éyst eml-gégreé?ré%tof E’aﬁg%tcess MAC | ayer packets to

produgr AMVPhylbayeradkacket s that are specifically
formatted for insertion into an MPEG 2 transport

F{fﬂ%ﬁ]ﬂm FIG. U8 B&ingiee 7oBahat h‘lﬁsﬁ/gﬂesl M‘M&@%%@r OIS and
ust ot her "1 npl ns

onei npl ement ati on“and t hat [ ement at |
M€ pomgpsbbedvthéiniassbhiatext operhafadt iméorasgiiont sre MEpped into MTI

agr(ff)tgyggtg Qt&s Oig%q%:tsegggnis@%\f\%yggﬁn?t ourcetxuarrr?plgf thaen packet
processing logic 502 operates to receive MAC layer 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



aspects of an MIl system In an aspect, the packet
processing |l ogic 502 operates to receive MAC | ayer

weawkerseand generate MIl | ayef, packets. The MICT/U830e7/067347
packet 600 conprises a packet 2header 602 and a packet
body 604. In an aspect, the MIl system operates to
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an aspect, MAC layer  O'S group 702 information is

fellppéi).t o a sequence of six MM packets 704 by the
packet processing |logic 502. The six MIl packets 704
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[0058] Additional multiplexers will produce a similar sequence of MTI layer
packets for 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




a sequence of three MIl |ayer packets 712. The three

MIl | ayer packets 712 conprise a single M.C Descriptor
W@awket77¢14 fol | oned by two M3 Payl oad packet BCTUS2007/067347
The M.C Descriptor packet 714 contains the MAC | ayer

M.C overhead information (OVHD) plus the ML.C MAC

arlrat rlaf a Fnr t ha Fl st M- C MNMAC nackat (I\MO ) and a

TACINCT L3 B A o | VG TV \

pglre{dr on of the second M.C MA@%@Y&S)(MACZ). The

p 710 1 pacRet data | s nmapped to
tﬁ{e&rﬁlwgfs\/\gu%ggégésm ve I\/wr?kql ayer M.C Payl oad Packets
7R&ckef OOE¢r Therefore, in j|an aspect of ap MIl system
ansmtted from
Rﬁiﬂf‘fqdpl ex subsystemto trdnsnit statiops for each
bup(:‘llldll[:‘ of —a Si Ilgl & W de-area or _tocdl -area
mul tiplex conprises the followwng. 1. An A S
[Pas0] | ptTite Haltdueing 76 of alesomstibrbyoff thee MII'S Fakebadeader fields
packets 708, caonprising the wide and/or local AOS
hpbatestindable 1. " wl t i pl e i nstances of the sequence

of : a single M.C Descriptor packet 714 followed by

fic PMLMQ&CIKEB@ field Indigases thepeavisien nhgtbﬁﬁ@éﬁmoMT' protocol
this e h t he nunber of MAC packets
pr odué]g@]léfd;u?%tr}w\f Tlgosactw:ecul ar superframe. | 0028]

2addi t MamiedunmUMTI peeisioins —~Wrhis fiélddincicatesithe | lawest MTI protocol
sequence of Ml |ayer packets for each additional

Wi de- BRSO NYrpRey fbaietaentﬂamrmté@atlmlmvﬁcmlem@@aép correctly
[ 0059 r 6, The MIl packet 600
conpr?nééei?F% tﬁgc%%gt%g olli)%cg%)t? and a packet body 604.

Jhe pReklett lIihad@hstD@dcmdmat&meseypmbécﬂhé|MTbIsaalset Table 2

Ial !jgiteﬁ’\lft qsoﬁqﬁ];r%?ﬁfée lj{zﬂq s &le[é)q%ggg g%] %%llg assomgtedSPacket

i1 usipsamehyi n Table 1. 1. MMl revision - This field
i ndi cat es the revi SI on nurrber of the MIl protocol of
o g AlE A ﬁrhm&umnfrarr@e/ﬁ@q@ence Number is

T P AR Bl P S e

cor r epididates 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




interpret the current MIl packet. 3 . Packet ID - This
field indicates the type of the MIl packet. Table 2
wWeeavizigsl a | ist of the types pf MIl packets apCir/Ubm07/067347
associ ated Packet IDs (PID). 4 . Superfrane Sequence
Nunmber - The Superfrane Sequence Nunber is increnented
by one (nodul o 232) for each new superfrane. This
field indicates the superfrane to which a packet
bt G riotyr Pkt packet s that correspond to the same
Wﬁhﬂ_have the sane superfrane sequence
H@ebEr . The O Bescrigion paeket-conmerisesdketfoltyving énformsation.
i ncrenented by one (nodulo 216 ) for each successive
MI pBkdétackebHeadét ed. 1t can be used to detect the
0ss, Ie-orderin or duplication of MIl packets over
he ¢ %@@%ﬂgorm%tu@fp Reserved - These bytes
gre r@ifgr[)éﬁgl Tabl e 2Q S Descriptor Packet [0061] The
O S Descriptor packet conprises the follow ng

|62l et 9 Qe "R oh, cop ity fELGH0: allocation

infidromatimini (@s ibuetrated esFiGued At otalek pbmlcalriayelf inforatation that the
as ilJustrated ipn FIG 4) an

SR Siis? LsRs i groduee the SIS0 Tlen oh die BBl HuBR e etren.
gﬂ%ggr RO Gé&%rlﬁto?tﬂdckéf inoé‘ V\%@\é@ir@%%uh?%{%m—'\;%s the slot

scrlptor pac ket in a de-Area nul ti
pbimat@esaddfesshrdorraallm &on tble Widieésea |(hlﬁoramlt ihenOl1® Descriptor

de- Ar he O s K
backal MBSt Sadfinlel MadtSs St dpPiftin S ES iBuBation for
thef poemtAren OB, the CDS@es%r%@or%@ckéf%n%r%e@e%]étt%Offelds as

packet conprises selected fields as illustrated in
epireteg in Tede 8. 3 [0064] The following is a
description of the fields in the O S descriptor

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.




packet. 1. OFDM Start Synbol - This field specifies
the OFDM Start Synbol of the O S. 2 . OFDM Stop Synbol

WO 2001187761 el d specifies the St op Synbol OPCT/H82007/067347
OS. 3. Mn Slot - This field specifies the mninmm
slot of the AOS. 4 . l\/ax Sl ot -Thisfield speci fies

| eI w&m dsqlg épeg? les e él%gMbstop,\%ﬁnbol of the

Mode oighis field speci f| es the ML.C transmt node of
the OS. 7 . Reserved - This field is typically
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thef rsti OS MAC packet (MACI) of the MAC layer O S

Br oupML@z_OQQd— This ffelkﬂ spegfiepifialILEr tramami ofchs OIS.
065 SR 8Fve as peSc;P Elot Eety%%%yrﬁcér? 9sté%/r gge?n%g%rﬁs'%&'t Statlon Itis

an O §rd§eat:rsopltlmit El’m:k@tnraentﬁe%déilnsthaoamsetanﬁoMLa: Descrlptor
superfrane. It should be noted that allowable va

for ORPRAEIS AFS atam? 38O Lyimeited in Fﬁ%'\/'zlf’rfae'r?a-ﬂra@ﬁ@?rt Packet.

I aM f
s PRs Dtar TR ekl eaany RELEND JRAC R ARG (MACY) of the
conpr V&S |aaelr €216egiolipal0@s aad the lfinstit3tabwdsioh thabeeortd OIS MAC
The A S P C t data f th
W de- RO ARG et Ry o P08 are tive
Eﬂﬂ) | ayer O S Payl gad packets for the Wde-Area

QSbnd 'Fu% a(SB?Cth'Pel'\élTlalpa@f@ ﬁé‘%’@a@Prﬁ%ﬁ%ﬁt &Nt QIS trscriptor

d X0
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I's a at contains
Valbks fdr [O0HLEV] stﬁhearfdabto:pw\syrgbalse naddind mwl sIaispekuEs, ehd MLC

I e nerat by the MI system 1. The
m%f% Wff)alyqq% dately after an Q'S

Descri ptor Packet are the associ ated O S Payl oad

packet s.
OIS Pavload 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.



2 . The first O S Payl oad packet contains the |ast 87
bytes of the second O S group MAC packet and the first
w@27by176és of the third OS grpup MAC packet. BCT/USIW@7/067347
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packets describing a M.C. A singl’e ML.C Descri ptor
packepagketsent for each sequence of two M.C Payl oad

ackets, YRl 17 018034k PURohE Heih{ Sorind HE35L! 55 b9lks of the

seventh OIS group MAC packet and 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.
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¥ . Table 6 [0073] " Wth regards|to Tabl e 6,
bMA(pmta:l ons B0O-B3 correspmyd to the 4 MAC packets in
MC group as follows: BQ corresponds t the first

M.C MAC packet

in the MLC group, B 1 the

second, B2

DaC%L? | ﬁﬁ’e %%Mﬁ% g SOEG% gﬁ’qg{ éf tﬂ? 11!?@%%&&%0 Descriptor

p8gketn any of these bits indicates that the MAC packet
associated with the bit in the M.C Goup Flags field

s a bFEpM ISR rSyMiselpatkistiicldMhdicités aeOF DM Start Symbol for the
i ndicates that the packet is an Enhancenent Laye
packeMLCrherogipt sassacistechr W'Weé&@e@eéﬁﬂp@fepﬁs,’%ﬁtc al |T)he MLC

set f Beéce,rri&oﬁso)are grbeered 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.



Ml packets contai ni ng enhancenent | ayer data precede

Ml packets containing their correspondi ng base | ayer
wela@/12776075] Referring again {0 Table 5, the PENHBITIH7347

fields to be described are as foIIows 8 . Reserved -

These bytes are unused. 9 . MAC Data - This field
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val ues for OFDM start and stop synbols, mn and

sl ot (adurfagaisckadvs@wndeTabld 6s may be suitabl y

speci fied. [0077] The follow ng are additional aspects
of MIl |ayer packets generated by the MMl system 1.
¥hbl® oups are transmtted in ascendi ng order based on
fhe value of the CEDM Start Synhol field in the C
Déscri pt b packef 52 . An|MLC Grolip cop? aildi ng0 | Bit
Enhancenent | ayet data i § transmtted i medi atel yPosition
PReGeHdNPREQevIML CREERW RBER Y NB3t EJLeBzcmesmndi ng
ase layer MC Goup.3 The M C group fillagifield is

set according to Table 6 . 4 . The OFDM Stop Symbol is

731 © o RHf rod i8S 16 13big e, bR pPSiRRS HEpa cieshBlig Bl 4 mac
bhékdmsnra MIoC grolp & fblemes:t B0 chbesSbds to Mha fistoMLC MAC
6 . The MLC group flags are set to i

pRclatiiptiae M'e@ 950%»55 1tR§ Secne 8?659 thmcﬁrlrll%ﬁ?’oﬁ‘g’% esponds to

ket
{c?%‘r:]lf5 gf Mﬁs' ng&pégﬁ tth@pggtb a%&ra e?&%ﬁgr gup There
[a(l0641 wo A aerMT (0)l &y emyMoC tRagé obits padiketes peat MECMAC packet

Yetaen w8 ol i Fe Ry 8l HEEF ool B e e laver MaC

packet, while a one (1) indicates that the packet is an Enhancement Layer

MAC packet. The bits B4-B7 are reserved and are typically set to zero (0). The
MTI packets containing enhancement layer data precede MTI packets
containing their corresponding base layer data.

[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.
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188 byt es o% Mﬁg?mﬂti on. [0082] The MPEG 2 packet 804
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onpri s, a, header portion and an adaptation field
BLS PoBayind:
ion field 808 is illustrated in detail
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conprises a private data portion 812 t has a size
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1
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Austrsedflindabisl 7t o have a size of 18 1 bytes. MPEG 2

Transport Paranmeters [0083] In an aspect, MIl packets
are carried in the Private Data portion of

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.



t he Adaptati on header of the MPEG 2 Transport Packet.

Each stream of MIl packets conprising a uni que w de
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MPEG 2 transport stream wth a unique PID, as

descri bed bel ow. MPEG 2 Transport Packet Header [0084]

he fal | Qw t he, MPEG-2 . t t Head
e b AL 0 MBS Rl SRS e FAPES g1 796 e sccons
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Transport Packet. 3 . Payload Unit Start Indicator (
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Transport Packets that carry Packetized El enentary
Stream Packets and Program Specific Information Data.

VIREG{2 ERANSPORT STFREAMENGARSULATION. 4 . Transport

Priority ésl-bi t) - The transport pri oriéﬁ/ i ndj cat es
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' tion i i Si . with the PlDs.for t
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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).



payl oad. This field is set to 10 to indicate that

there is only an adaptation field and no payload. 8 .
w@oanwriizrsty Counter (4-bits) -,iThe Continuity BOUNSNT/067347
is used to detect the discontinuities in the MPEG 2
Transport Stream al though the Continuity Counter is
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elth85 5hée SUSIE mtinme base or the continuity counter.

The dfSChtT nui 'y indicator is not used and is set to

8, c TrdrmpdamPiories s(1Hit)i catfoe (rabspoit) priorfthi sdi ¢a’:tési that the
is used to indicate that the current and subsequen

{1 ans POTACHAE K LTSRN prkelsiang! IrentebrmTiony dome Gther packets
| 'O ABlihgTné QoRIIPIIFOHAR 86t havi The bt do 1° 8 dield is ot

only en~t he transport pac i's carrying
vi deoused andii®sedbd). The Random Access Indicator is

t o t 0 . ... El tar {
o or B Al a5 B ETRRERE Rt ot st
p“ or jnf thd B%I?élt;%ylééﬁj' CEaécﬁSonHé)MLﬂﬁ/plé‘f@WB@asand Local-
th the same PI'D” the priority of the elenentary

st r caBfeflin assigneed@ RID Mat is lmelch@yllnotae distribuiion system. A valid

Jex " B SLPABRATARL T o301 Hochh 5o 488528 e

I ndi CEfa@h ThangIh e Seash fpravilopetantCleeRIMReloe te@ VEde area and
the adaptation field. This field is not used and is

set tboeal-area TrapgpRrSlgamMit lﬁQS)S'gneF’n‘iostr@nséT"ﬁ is used

§O 1 ngj t C h i nal 0

bor or raiebprt SorBhfEHAG° Ldtied, "o BitsP 15 THE PR figREs the
not usedndicgi mosget oft thed Transport Stream packet payload. Transport

Stream scrambling is disabled and the value of this field is set to 00.
7. Adaptation Field Control (2-bits) — This field indicates whether the
Transport Stream 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.



g . Splicing Point Flag ( 1-bit) - This field is used
to indicate the presence of a splice countdown field
Wo poorhezr7edapt ati on fiel d specidying the occur rRE/ESN7/@67347
splicing point. This field is not used and is set to O
h. Transport Private Data Flag 1-bit) - This field

indlctes hat heaat ti eld co i.ns priyval
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in the adaptation field. i Adapt ati on Fi el

Ext enef tre Forigyitylcmintsr. - Tmaud;sdic)réindlty rnr@rﬂlcahoess nbkused and is
presenctﬁ Q% an adaptation field extension. This field
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to 18 I t T e

pat a. g3V 5o Bp 1RlBh R raid Retelffiess, it HgkJprused only

| ayer whenakké MPBG-2 MEnsper kefcketisecakBiddyldes omaudio data. The
length, and therefore fit into this fleld with no
addi t R@HQP MyAeeRSsdNeicqiariegot {J%%BB']‘O' Fﬁl %? 9 G&hows a

t hog 900 | t
Irrﬁ aggect SET eM8RE SddE Bho | )ﬁ H,tﬁam -f-ﬁ)% %I%Fhentary

900 i Streascpritray ihdicetan imdicateseprioréy @endry phekel Iwith the same
| ogi 0,sh F |
L pBRdn s 8f ks vlsgientat st RN Bt cuhisdor B e bayioad

sets @f thiPRmshertafddrhiPdcret. Mihis el & RAQska er |§%%F’to 0.
the functions described below [0086] At block 902,

MAC | ayer B@BSELgsﬂr-blé)m iHig deldi Ise@edFtOrln@matqﬁf@ pnelsence of a

or ot obBroa B CER BRI T HE AR b TR TP i ot used

I n anaﬁéﬁgegét,totme MAC | ayer packet streamis received
by packet input I og| c 504._[0087] At block 904, a MAC
| ayerfa's 61pt) s TS dielbis used keindicase (el pregence of

packel ”%Srs*é@‘“a??@ . FRGK RRPBEe (el e AEPlalEhotiga. s

shownfigld iFh6Gt used ahd isgetas@®ct, the packet processi ng

| ogi c 502 rates to detect the MAC Layer O S
g g. gBﬁcinq I§oint lag (1-bit) — This ﬂel)cll IS used Ioto |nd|cate the

presence of 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



group. [0088] At block 906, the MAC | ayer O S packet
group is mapped to a MII O S descri ptor packet and MrI
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packet group 702 is napped to the MII O S descri ptor
packet 706 and the MIl O S payl oad packets 708. In an
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descr jdfuffegpacket and the M O S payl oad packets are
generat ed as illustrated in FIG 7, and each packet
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aspect, tHe packet processi n%o g1| c 502 operates to

pEeqUiing, atHbe rraglipiey SUbsYSieoh | %@%FPQCt thedVIRYE) layer packet

%’ﬁ%ﬁﬁg'}éé% eéad B}Z@%S ?tahq Utt|p§I8|\gH4 M.C payl oad packets

ré genher FIG 7, and each

pesket hasbcki 964,08 MRAQ |bydre©IS[ PAKEE dvoubl Bclleft?ed in the
an M1 Mket streamls output to an MPEG 2 prot ocol

ackef sEeRm- Epéted@mp@a%'\/'f@ @ JatS; packet

I E&ayer

?*b% .“‘%J%Wt.on o8 i DIRCSPoldde 702 BROMATDFIGESClin Zhaspect,
theapptiet pracéssifig Iqmac 662 d)pseramtot éetecnthe MALD ilanadreOIS packet
data field that is located in an adaptation field of
dPUPEG 2 transport packet. Since the packets in the
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that the net hod 900 represents just one inplenentation

logic 502 operates to 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
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latrer MOES dasbiddel Riyep2d Weibr inseaRIMeIes QCMPEG ’z\ﬁransport stream.
aspect, a MAC | ayer O S group overhead packet,

MAC
Bﬁbﬁ@mp@n@agb Mk Racket issinparted fieleeprivate Cﬁi@)ﬁ@@ that is located

ng% | a)!;gra?@?gle% 5f gﬁ%\ﬁbE@t 9" PABKAL acgg %ﬁﬁc@){{(}% oddiEts in the

gr oup packets are na

MAY gsadket streant hpt/ora Bixek of 183 bﬂftbssearcﬁﬂ; eldelN/ITFbéckéts can be
0095] At block 1004, a firs g
Hieieatly insegiadepia &8 pr!\’@t%nﬁa?sﬁb%@tW'tWt 899'@9”6'f %ﬂONM@:

|RIEL, hiFuet B ithion 908 bpLratde y hab MACTRy €l plonictp M
layek packdis ﬂhﬁmmpbeseﬁnbfwtlym@drbaﬂelnt@rlfsWEGpZ Eankmm; stream.
RisPolRs Batsdhaf ine méthodgad festes SR it boBamite udiiatian and

Bk o'cr?éffh"np@n%ﬂ%ﬂbﬁ@gr@%i‘s%le'ﬁltrg#"t‘r?é %@6& of t'heaefkpects
aspect, 4 tes of MAC3

r S group
HHOREL | FdG\/N@LSbawaea m@ﬂmad51&/1;ﬂ & orappingaBtAGadeyet OIS group

BafilR RR A I et o Pl 2R RBL M Bl payioac

¢l tFortdxanshs one MEthddaye0 Raylitiie ReCKSS aBBlock 906 of the
Illustrated in FIG 7 . [0097] At block 1008, a thi

rd
MEtheh 980 shownpiaykiéa®. phek starity t@@rﬁ@‘?tﬂpéoﬂoqonlsdiﬁscrlbed herein
%ﬁﬁ?gfe{eﬂéez og%tgfq\ﬁgphg% Wﬁh?\)(/ﬁ in AIS, §7 ¢ e% (?ﬁﬁ t%gltaspect,

are mapped 1o

ME pfa@&eﬂ?rpr&é%sm@/ldgaﬂSOa@xebuteEwnesﬁamﬁre,se1t§1ef b¥Bdes to control
ayer ped tt;))qgthethird M|

hg M1 l%&%g %gagl%éﬁrﬁgfie ?qn%deﬂg Segeribed pelew. 7 . [ 0098]

d 93153:1)2'?6&3%%& ?ﬁO%ﬁé‘gﬁs’mc r @?S’%sgeﬁopﬁéi @@ﬁgf%ﬁed In an
gy awmr@&gnou@memewpeekeﬁ MAC+ packet and 35 bytes of
a MAC, packet are mapped to the MTI layer OIS descriptor packet. For
example, the MAC layer OIS group packets are mapped to the MTI layer OIS
descriptor 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



MAC7 packet are mapped to the fourth Ml layer AOS

payl oad packet. For exanple, the MAC | ayer O S group
wWeawkerseare napped to the foudh MMl | ayer paBCDES2007/067347

packet as illustrated in FIG 7 . [0099] At bl ock

1012, a fifth MMl |layer O S payl oad packet IS

e VRer eramplh, BRGNS Ter KAl ool pPRcp S & Sriapiad o the
Eé’cdrfbeMﬁ"l fa*))ér %}%&o‘aﬁ%ck@l S PR¥raed iRgaketly. For

exanpl e | ayer S group packets are mapped to
t0997F i ftAct tNmk naq&ra tragd bHd IpearkelS payload mckait lsogenerated In

AR ABACiodd Byfien O A NG B SRSt MR Rl 1 es or a

V), ppekatt 8 heapl MAGhE thirgr IATP I%?&k@ls |&dd 'pEcket. For
as dgscrl pt or packet and five MII S pa I%a;/ Ve

gxameles the MAGJayer B 9seeRl Pepketstaie m@pmtqdm)thlrd MTI layer
F%@Pg@@%ﬁ?ﬂ ASHL9P5eH TR S ge?t ation and that other

ions are possible within the scope of the

FOBEt S At[tﬂ@le‘l()m:IeGou]:th Mmbl@eaOlStdayﬁ)aﬁ]Mbkfeors generated. In
ckets to _an Ml

ﬁﬂ@s&@gb r7|1pt?36? %&@kwgr oup\@ahﬂfpupd\ﬂép(s Ma@k%ta§n%ga bytes of a
RERK S pagketohres 8,10 iR RRIAPHIALR0et DIBUbhABLE Sldicet. For

Exampleathe MA(E Hm/ar@l&grobbcmmkstsjem:rrialppdd Hertlee fowih MTI layer

f 1 t 00 sh [ FIG 5. F
égﬂﬁ%ﬁ?g’%%k%to% H§tﬁ%t@fj 'n%llllé ack:t O\S?ol:gssi ng | ogi Cor502

Fm%}“ EALBIEcICA 0D & fr’ftﬁtlﬂTPfay‘é?@% b&/lé@d’b@@kett |§%é\4@rated In
500 to erformthe functi ons descri bed bel ow.

{ao@wgpt A3 lbytee lof Bl MAC dayariOlSagsmup\MAGrepackepand 143 bytes of

B30 ovd AeREadine ot BB QI a3y HiFlel Bpr sramoe

MRCRIAR Gksr OIS gralp gcketst & Ml'alppbayt@rthuLﬁ?tmww ||a9teorpay|oad
packet. For exanple, the MAC | ayer

Dackatrdspiasicalea MU T aJbe MelBbdBeR in50sesalekBocK §08 of the
MH:[N(?& §%§ﬂ£‘€f A iEFRs. é [00103] At block 1104, a first
a P

yer ayl oad packet is generated. In an

pp et | T&Dsbﬂteemeﬂﬁocm mobewes M_GagrMAag (M@@rmm:ﬂmtkets to
are mapped to the f

AT LIS g Fasie! ABE RUE MELD T RANBR PogkeiShACSIOUId be
Bt i PN SRR B ot et o
implementations are possible within the scope of the aspects.

[00101] FIG. 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.



[00104] At bl ock 1006, a second MIl |ayer M.C payl oad
packet is generated. In an aspect, 4 1 bytes of a MAC

WO 2011276 C gr oup MAC3 packet apd a MACA packet PEI/ES2007/067347
mapped to the second MIl |ayer M.C payl oad packet. For
exanpl e, the MAC | ayer M.C group packets are mapped to

oSt Kbl aafbed iRV ERGYBERLT pBBauo kel bdandlated. In
AR1RBECORT H/eyBf é'T\/I/ECCF"aC}/GIE\’/rL MLEASSOBIMALY Packére aﬂﬁtgﬁ_?@ytes of a

1100 operates to map NMA C group packets to an
MACdescketparsr naprest taurlde tfist Ml eyer palyC opaylpad kecket.  For

e NnGTaRR b Grotol PRt el el RE TR AL aver

BafoRd packeagiilSirateting FIGOpe of the aspects. Transmit

Statlo.nA00106% Referring zﬁ/gl_alnto FIG 2, the .

t004Adini tAtdlack 40060 seeprst Middavar Ml ayraylgadhpaghas issgenerated.
[ [~ 1 k h

[E4E asER5: 2PERRS o LR MACSRY R SRUET PSEL B0kt = wac,

packet xpaphappddite thElsecaye M Pldaket MLareaydodd patied. fFopmxample,
the adaptation fields of the MPEG 2 transgcort S

Bip MRS rweaVB-G gipup packetsiae MpPPeayeines qqgﬂeMtg{l ayer payload
B?&Z’Fégt%%t iﬂ!]&tréfaeﬂh R OCERE r’ﬁ’@tﬁégrtﬁéﬁ p%c%él}uge%{gkm& of the

e nultiplex subsystem 202 to pro
hegyleod P6EG sbowntindliGade i nput to the physical |ayer

0Q107] ,In an a , the functi of the MII
fifust 2238 N rEhaEaTe) opsies 1 HepMACIEReSTaRp packets to
hRUITI MPE &J&Y?Btdrg)a’ék@& ard twd I NEORIGlodoSadkere t k 8RSuId be
of the MIl layer 222 can be perforned by the MIl |ogic
goieddbat thgunethodol 10 repsesarie jusappergparoerietie’ and that other

R s R e gasrii o wan g hebbeios U ooty <i nce
one with skill in the art could easily nodify the MII

| ogic 500 to performthe functions of the MIl |ayer
S Therefore, in an aspect, the MIl |ayer

. £ . i
08 0B e adh 1O R 2 TR Spuby 208 igkiits M

ngpeﬁzzoqhélMTReyer 222 bbera‘tg@m r@:emrelawmmr pﬁbketsmaalt have
the MrI er 212 to produce MAC | ayer packets. For
Qé%ﬂ?ntf paSPe %MPgEﬁ%r%gé%%ﬁ pireqrs: rrarexample) fES.Mgl layer

paciatd atd e A SctE8 RIS Bk LAaRLAIN FBIdSNS NP B®SS transport
stream by the MPEG-2 layer 220. The MTI layer 222 operates to reverse the

mapping process 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.



packets. 3 . Qutput the MAC | ayer packets to the

physical layer 224. [00109] FIG 12 shows Ml |ogic
wWa2@u/120s1 use in aspects of am MMl system ForPERESPIE(67347

the Ml logic 1200 is suitable for use as the Ml

| ogic 500 shown in FIG 5 . In an aspect, the MII

' 1200 | db
Ronr REVAGedie TBAPRIGD & Srasabs bogoi By b aRe b IRy 22 to
as pecfyﬁ)o%fce%li@qb?@r SYEKe®IN RS SeRAplELAE t"h%b?ln@ proeésses

exa each nodul e conprises hardware, tware, or
any cdiubﬁrat@tdu inFlGBePedd andothaE revResenit prodice tteoRAC layer

conpris S8 first nodul e conprising neans (1202) for
recei BRAYR first packet stream which in an aspect

gonpr Oegsutithe MIRC k@feripaieubtsl toahe ppYdicailiageMiz4 | ogi c
1200 al so conprises a second nodul & conprising means

(0b109) AG. mzp&hdws MTIGb 091Mfdr%§‘|noa§)&$§%rf'a‘htl9l"l'l system.
packet and at | east one | oad packet, which in

har as@mpte ¢faerMTléeglctm0paauﬁab@rf@celseuasgthled\dTblo@a)QSOO shown

1200 third
BTl 0948 A0 SR TIBGA SR eI v ot e
M&e§§§ﬁé¢rﬂbﬂ§m§&ﬂé€br Aithle &ﬁodﬂlﬂé§tcoﬂﬂ§uﬂ§é'onD@%k/@@daspects of a

packet, which in an aspect conprises acket
m@agssyaﬁqm a§|¢e$0tzedmﬁreml Qj’ge&amQ@O %ac@omodule comprises

ﬁgm%4r§e§o@£n@ug gnggg#ﬁ'b‘ﬁq %’ﬁ%g%(orfg means (1208) for

outpu scripto the O S payl oad

o ket (§I)he ME Mdic dE200 Icphmrlspacaeﬁrst anddutlbecdnPrising means
E"r?yl oad packet(s) in a second packet stream which in
023 i @EFe%Wﬁgu%é§Stt Recked @@ uppiah Inogncaspgst comprises the

%?@gﬁgﬂ‘p%@g BOQU J*é M’ﬁtl{)@E' dggggﬁambﬁ&éscﬁlsecond module

clrcul escri I'n connecti on
wbnnprlmhg raeam:(&@)éam rnappingeare IS gegu b amﬁllsmmpltor packet

87 PE Lo 15 PatleBE ok etamy 1B 2B A4HE FaipTises the packet
BRREsEhg !o@ﬁ@%ﬁt edrfd MR fodiAI128D. aRof t8MPrises a third module

progranmablfe gate array (FPGA) or other programmbl e
w@pcsmgvmensweeﬁbtf@r gwpping anr Mg group Itegire MLC descriptor

PrararoAdeanEite BRTRPATPHT erlke R RN LA sqporises the
pacieit nproeeggﬁgnagrcpaozos EF her mﬁ?g?ﬁ'& :lr\zgo Qf??]cz corrrcl)%r(lessego? fourth
%L?epﬁgr%%ﬁi% means (|1£]08) f%r%utputtlng the OIS despcrlptor packet, the
OIS payload packet(s), the MLC descriptor packet, and the MLC payload
packet(s) in a second packet stream, which 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



be any conventional processor, controller,

m crocontroller, or state machi ne. Aprocessor may al so
woeoornpl7enent ed as a conbi natign of conputing PEVUSEE7/067347

e.g., a conbination of a DSP and a m croprocessor, a

plurality of mcroprocessors, one or nore

m crogrocessolrs [ n.cow’ unctti on with a DSP c?re, or,. ang :

BIATESSQUERYCBIRP RfuTAPIETENIER 351 2] CorpRinatign Of gomputing devices,

8%f hogl epmiligtioht Top despigdednd N aC anReShoeBsrt hat Rfurality  of
aspects disclosed herein may be enbodi ed dlpecfly in
ECropeocessons, ang afrtmareeminsdpliosess@sun ednpnciion with a DSP core,

rocessor, or in.a caombination of the two. A software

RLATY B uPh OB IOV AU rerory, 11 ash memory, ROM

[zl , THREMPERIT hetfrbdPBOMIdB MRy dedcribedtifrddnnachéd dith the
di sk, a renovabl e disk, a or any other form of

geRrag dispeRafhheicsvman e rmbedied Aliresite ip hargwane ik gesoftware
ALY Sk PbP ST BRI 6.  sotver

muidateTatayoredide ih MRAME eniergerynEidish nmehtory hROM memory, EPROM
alternative, the storage nedi um rr@ay be integral to the
preseQrys SEPRAM praspeds srgiskis « Ahatodisle mediauabitaglisk, a CD-
Res196r 'aﬂya&hés\‘&:rr? bRsihah € MBYiuhPRhE&N! iR tﬁeu§rg.r An exemplary
termnal. In the alternatFve, the processor and the

stooagey enedidlinusnocoaplatet ithe Erocdssart steh tmatpbagrosessoracan read
user term.mnal. [0011 The description of the :
t‘iﬁ%ﬁ‘%@é‘d f%e@ﬁ“'g Mérﬁ%rmr 'Xo t@né%? SQRIDAPEIHM.  In the

gtémbade | thd Nforlde rRediBIE rRay USE hRRYrAIN €€k processor. The
i nvention. VarioUs nodifications to these aspects may

pwoeeaol bpd dppasterage: madigyemayinesisle imanhaSKs.t , ThedSIC may

(SR ILE uSphitBing! o W5 IRP Gl PeTbediiiind e storage
ARIGWIrG engy rédie 86 a’crdteWonfd@ftsi At & useMEdmieat i on
aEpI i cations, wthout departing fromthe spirit or

b2l ofThendesenpdion ehtheTRisslosedeagnasiens provided itarenable any

[ ) d. t [Mag tg.t [ .
Beisohe SEIEG . hep b o0, BERs: Hecbe, O BTeSa T BYenf6h 7, fVarious
hrivelifipations b eiseso dspestel mb g deurezslilgispplacsrecdtohibbee rskilled in the

;&Zﬁr\?g érgg ggﬁéﬂ‘g{g%h}élp@(szq%ﬁrgd ﬁégcqlngzé%ye Ibérahp%rligid r’Eotoc’gher aspects,

Fil ot 1 ShlareiBSangl, ‘EaRD Y, g Dol wirsiss cat
pomfremieatioor applicativagewittooleepartihgrfremptbet spirif 00 5tdpe of the
ASS0nd NI WL € ASPEGH o forid Mot THERSEA " Be 56 Med to the
aspects shown herein but is to be accorded 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.



descri bed herein, it will be appreciated that various
changes can be nmade to the aspects w thout departing

Wo e@miziiei r spirit or essentiag characteristi CBCT/US2007/067347
Therefore, the disclosures and9 descriptions herein are
intended to be illustrative, but not limting, of the
scope of the invention, which js set forth in the
fol | owi ng cl ai ms. CLAI M8 WHARARME AIMED 1S 1. A

mtqu[sf@tA@mgsng a data interface protocol, the
met hod conprising: receiving a first packet stream

conprising at |east one overhead i nformation synbol

oS | t | ogj cal |
(13187008 808 830 B AR BB kO RIS
gaagidipi:or packet and at |east one O S payl oad packet;

mappi ng each ML.C group to an M.C descri ptor packet and
at | eEpSelveRe M@%@l sHgampanipasngah agong gvetihagl nfermation

e FORONES T S 68 b BRSPS PP w8
one Mx@ppiay kasdOIagisap td ih @IS esonstoppLdket arkitat &asd ond. OIS

The nethod of claim 1, wherein said receiving
E@ﬂ%dil%?é%e receiving a MAC | ayer packet streamthat

one MIRFEPE SEAPY LGS h BAR (A E A ATPRRICRIT IWERRE MLC
pasgm;idrlglckachncﬂ S group conprises mapping the each A S

group to the O Scr.i ptor et . and a
pay| oRUPPEERHAS 1S G ShBa Tt %@ﬁmﬁéﬂ packet, the

said dé‘é%ﬁﬁﬂo?ﬁa&%ﬁ An@ie 9 'Ié&k'tpoﬂéQHEC'p%EQaH@Qcﬂdeﬂﬂl 4 RRoRPEd ket
O S group to the O S descriptor packet and the five

r@npayl oad packets, wherein the O S descriptor
packets and the five O S payl oad packets each conpri se
181 bytes. 5. The nethod of claim1, wherein said

mappi ng eathe Mefhod 0P YRirE AMhE2aSsaiRRpER T gtdpeiasstebditing a
rou o an M.C descriptor packet and two M.C payl oad
g&e@g@@r packet stream that comprises the at least one OIS group and the at least one

MLC group.

3. The method of claim 1, wherein said mapping each OIS group comprises

mapping the each OIS group to the OIS descriptor packet 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



6. The nethod of claim5, wherein said mappi ng each

M_C group conprises mappi ng the each MLC group to the
wWor@7dewer i pt or packet and theyd woM.C payl oad PEDkKE2087/067347

wherein the MLC descriptor packet and the two M.C

payl oad packets each conprise 181 bytes. 7. The nethod

| ai :
BlicousiPigehasatiasin s KSrmanp BT indER tioMI Gpayiond
PRIMREG P RANSARI byRkT eam 8. An apparatus for

providing a data interface protocol, the apparatus
conpri sing: packet |nput | ogi c conflgured to receive a

S ARk he LA SRR ) PR Fo G R

§atbhd pakkt dtRgnCrat m&@aﬁ e al MPEIG-1tRHRorPReK AL
processing logic configured to map each O S group to

an O S descri ptor packet and at | east one O S payl oad

pack e{S. angm agp eas ?(?r n(;l %@gg&r@a:fl ?fa%g M’fo%o‘ij ed?jg %}%J%&ag{ls

packet” and pac
auﬁpmmngoglc configured to output the ClS descrlptor
packet, the at |east_one O S payl gad packet, the

M.C
descr p%ﬁkgtr 1nBIétCle{: configred o rg@ely%%glfst Bﬁ‘é‘eW@aﬁbﬁﬂng at least
BI?EC&%}héaH V\ﬁfgr Ml gﬂ%@)k?lkszgfo%?@nd% 13 SnBRRAGA %M%é&gl channel

alm 8 put oglc IS config
(MLCeegmiupe a MAC | ayer packet strean1that conpri ses

the at | east one d the t ast one
gr oupPacket Prefissing 3%&1%?9}3“ £‘f P AN es“ rgé‘?‘w faap g{}'gd“crlpmr
%@&E@atndpd’t ‘Péé@t%?ie@[S' p%glo‘ad b8l hil %an%{; chéh Ve & IBﬁpO?@aﬁl MLC

S group to the O'S descriptor packet and five

fepptipad ppekekatdst st o Lepatoat peclst; aokai m 10,

wherejn S@ cket oce sing | odi &d ed.to

.+ REEG P BTG ol T Py NG Fosfilp! GRREH A teas
aMdO1Npayfldadepackes, fhawioe defai ?l@tpaeke@kwaeh@attlmt EXSSMLC payload
descriptor packets and the five O S payl oad packets

BaKRt IB@msEoslpagket sH9atBs. 12, The apparatus of clai m 8,
wherein sai d packet processing logic is configured to

map the each MLC group to an M.C descri ptor packet and

two MLC paYheaghapacke a8, witeeciapgdpatkes inplit gl iscdiltigured
‘\[th r%éeelilen a SN?AIg layaeg ga?ctkep srtl%%r?lst at conlp%%lescthe at least one OIS group 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.



configured to map the each MLC group to the M.C

descriptor packet and the two M.C payl oad packets,
woberariiet he M.C descriptor pagket and the twoP®/US2007/067347

payl oad packets each conprise 181 bytes. 14. The

apparatus of claim8, wherein said packet output |ogic

is configured to output the second packet stream for

insertion in an MPEG 2 transport stream 15. An

appar g§ us fg& aﬁfa@é{hsdéf"@alﬁl tatdheldit &fid ﬁ&&epﬁl‘%&g ?’loélb%

apparatus conprising: means for receiving a firs
padlgatedso merthe oathMbCrgom tol thaMLOdescoper heddt and the two MLC

RN ARk DR o S g S itBs Pape FERI PG pavioad packers

BRARLAGriEACH §Ft&.group to an A S descriptor packet and
at | east one S payl oad packet; neans for nmapping

each MLC group to an M.C descriptor packet and at

! east ne Mi& aﬁ;ﬁ aylag aﬁ%kée%he?a? .{Jgggfkeft ﬁlgtp%l"légl%tig iccﬂg'lgured

the descr i pac

ayutpadhpacked packbtestﬂ&’luﬁ fodemedrtipih af arpRIPKE-2 transpotthercaih.
| east one M.C payl oad packet in a second packet
stream 16. The apparatus of claim 15, wherein said

means  § or Aﬁ%@g%&’afsﬁtg fm& Hﬁl%sd dRARTCrfaQE P{}o%&c%'l %r@g%lﬁratus

MAC | ayer pac conpri ses e at
omepr@i:gr oup and the at | east one M.C group 17 The
appar at e| n sai d neans

us fClalm1$ wh ghgd
each @e@sgfl%&?ﬁelé(w 1S RGBS M P TRE PR3 elaﬁcé)ngg praca
Qf&“f&f[l@ﬁ@ &Bolt(ms%éuﬂ@rﬁ 5 IQJSPBn@ﬁﬁﬁﬁﬁst%gch'cHﬁmg &ILC)

payl oad packets he apparatus of claim1l
@egpei n said means for mapping each 'S group

& S auSEh B BPopagkadPORSPe K rCRRTHSbal Biet fid dfeastone

pes seflsad peRretei N the O S descriptor packets and the
five (]S payl oad packets each conprise 181 bytes. 19.
The aps@isdoumapping cashMLE srpme reahME &) desprapipspacket and at least

up conprises neans for mapping the

eac % gr of%%og%% M.C descriptor packet and two M.C
payl Oﬁﬂaﬂdbkeﬂi@uttmg 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.

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.



20. The apparatus of claim 19, wherein said neans for
mappi ng each M.C group conprises neans for mapping the
we2aww1MIQ group to the M.C desgyiptor packet apdr/UBm07/067347

two M.C payl oad packets, wherein the M.C descri ptor
packet and the two M.C payl oad packets each conprise
181 bytes. 21. The apparatus of claim 15, wherein said
nmeans for outputting conprises neans for outputting

the segondTRagkatatsd §EMH 0, WHIREH Ldi@hchfk P niYp ng%ach MLC
transport stream 22. A conputer program produc f

17 |cdmpgm rokana farmappirctde padit ME 6] groep tepm NiLAgdeseriptor packet
bl.e i um conprising: a first set of
%Tb(g nl?[ PeQ:é’ﬁnsad rTlgq%:orrputer to receive a first packet
stream conprising at | east one overhead information

syrrbol (AS) group and at | east one nulticast | ogical
channdd. ( MLy appasaips ofrlaacbhavhsesin gid msdesior srappagspeiyMLC

r
G FRRPHI S el THRREIE L0 OE PP DG B0 dsseigpr pac
and thi It\do SELC @ﬁyl@&dp@k&@{wﬁ@d@l thgMIIe deoriptot paickéommne two
each M._C group an MLC descrl pt or packet and at
Midspayd M@tﬁs%hd&mpﬁ%&%% bytshd a fourth set of
codes for causing the conmputer to output the AOS
descri ptor packet, the at |east one O S payl oad
packef]. t h€hdyPadescof gidior 1 padicetiy sadh chetirefoabutpetsiz comprises

one Ioa ackef in a sec acket str 23.
%Ir\gé{: ﬂ‘ﬂtﬁ F%nd‘r@&p?fn%“(%i‘mgnralﬁlgﬁirﬁ%n “\/\i’ibl}@%g}'% Hpgsport

g&&ﬁ& set of codes is configured to receive a MAC

| ayer packet streamthat conprises the at |east one

O S group and the at |east one M.C group.24. The

machi readabl e, medi um o |l akm22. . .wherejn said

sec oo ot Asprspis et Sradfush iRl g Fladn SRt repgool.
ih® the O S descriptor packet and five OS

pay oa packets 25. The machi ne-readabl e nedi um of

cl ai nf pechippraeasiablegagdiuns se@nesiast of codes is

confi gﬁ
Cont 4101 AR 1 FAEN B YRR ARy g
Whﬁptﬁlﬂig itHeasCbie cheslegad @ﬁf‘ofmeﬁtamk@'hﬁ)oa(’@[SD beubiavie alleSst one
¥ q packets each conprise 181 bytes.

multicast logical channe (MLCS group;

a second set of codes 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.



26. The machi ne-readabl e nedi um of cl aim 22, wherein

said third set of codes is configured to map the each
wWoR@7g206h to an M.C descri pt of3 packet and t woP®A/TS2007/067347

payl oad packets. 27. The machi ne-readabl e nedi um of

clai m 26, wherein said third set of codes is

Gascr Eht or THRERERSARIERE Mo MOC Ry PEHGEE REligscond sctof

YORE & ddnkiBErel:EnAB IR ddh @IS tRhe1d H@scﬁ%r %&et and five
payl oad packets each conpris 81 bytes.

b hiylead malletbl e medi um of cI aim 22, wher e| n said
fourth set of codes is configured to output the second
packet streamfor insertion in an MPEG 2 transport

streaps. 29ThéAatlEastcadiiflc PicAGRS §DE1ak® DA I vareid shid second set of
performa nmethod for providing a data interface

edss sceinfigied teymap daseach (8 S gratnete dlag Obpagseritionpackgt and the five
bﬁ%é!iylgy(ﬂ%acﬁets Owherr “:Elltev b@d&ﬁﬁ%tg? f) %&kﬁg R £ \geag%s o]i)ayload

one over orma I on

@Qk&%egﬂouﬂm@nﬁlaubh&ast one nul ticast |ogical channe
(M.C) group; a second nodule for nmapping each A S
group to an O S descriptor packet and at |east one AOS

payl ogg pa?ﬁf/fﬁrgc n& P BBl &?(Bpélaﬂﬁ@@' r&RSH M C(?\iet of

group to an escri ptor et and at [east one

padek dsaabnﬁguﬂedtto mapdhacach lMIUﬁ gnagub en ME.C dasqoiptdripagkdt lrd two
packet the at | east one A S payl oad

&hgh @ descriptor packet, and the at |east

one NLC payload packet in a second packet stream 30.

The at | east one processor of claim?29, wherein said
first2hodullee mecliontéagablededaim et elnine26, Wik ihayidrthird set of

t hat t h | as
BRESE solieFRT &b dECTRE MRk G By PX. o GREG) Pokgigpd e
BNEMIOFBSE dpa@fcet@ lvaticfRin the MILEY @istyijiai shekemadhdmebe.C
|s conflg;re to map the each O S group to the AS

ts pacbicompaingl 181 e S payl oad packets. 32.
The at Ieast one processor of claim 31, wherein said
second nodule is configured to map the each O S group
t o t heg.O STHesathipé-oradplsle keddivandf ¢lhen 22 wehddif said fourth set of

codes is configured to output the second packet stream for insertion in an MPEG-2

transport stream.

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.



payl oad packets, wherein the O S descriptor packets

and the five O S payl oad packets each conprise 181
Wh9ie827788. The at | east one pypcessor of cl ai PCRBS2007/067347

wherein said third nodule is configured to map the

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

payl oad packets. 34. The at | east one processor of

claim 33, wherein said third nodule is configured to

map the eagh. Myt Bﬁ’éjﬁ’rok&s&m Mifa BeSREidRt Qfid E?s@ kRldule is
and the two M.C payl oad packets, whérein the M.C

d@é‘tgurqnitto rreqata@WePt/IAéhuthCkmterﬁ:tlgvaybmadsq@ah«a;ﬂ&seam@ls
nB %gql s% f§5r The at | east one processor of
lioé{' o8 eé‘?eqnﬁ L@ ?%rth nodule is confi gured to

out put the second packet streamfor insertion in an

MPEG 2 transport stream 36. A nethod for providing a
dat a #ht er Thedt lm%@@%moce%reofrﬁémo?& Bbajsin giidgecond module is

R ol B ARG Bl PP ARy B Y BB

padodd fackatyl oad packet, a multicast |ogical channel
(M.C) descriptor packet, and at |east one M.C payl oad
packet; mapping the O S descriptor packet and the at

| t
t ﬁ:s M}_ﬁme PhSa P Qﬁéj%@@%gltn dtt ‘PaﬁﬁHnS quzﬁeﬂtﬁl%‘aﬁ’d 5&8931 Mddule is

C descri ptor e af |east one
panfigoad tp amﬂpehe bamha(hISI\grﬁiugmhp OIaddscoiptappatkcn gnct ﬂne f@b LIS

MR B BHPs BP0 Gt 8T dackes

Qﬁxﬁt‘cgh@h@glg)pg}%gg conprises mapping the AOS descri ptor
packet "and five O S payl oad packets to the O S group.

38. The nethod of claim 37, wherein said mapping the

GocorTat or P BRT SR p AR Sy DRl raoqute i

bchﬁﬁgaea tf nﬁligﬁhe WL drbgp (02 Mgs:c(relsmp%r RRE&EhE tae LC
the five O S payl oad packets each conprise 181 bytes.

BYyloaghpackets-hod of clai m 36, wherein said mapping the
M_C descri ptor

34, The at least one processor of claim 33, wherein said third module is
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;



packet conprises mapping the M.C descri ptor packet and
two M.C payl oad packets to the M.C group. 40. The
woretoiozr7ef cl ai m 39, wherein sg d nmappi ng t he RITUS2007/067347
descri ptor packet conprises mapping the M.C descri ptor
packet and two M.C payl oad packets to the M.C group,

wherein the escri ptor ack t. and the t C

payl o%pﬂa&&%ﬁ g%ﬁ %@ﬁrpmc g apg fh %@}ﬁ%@t onpMLrfeasioad packet to
Mo RlipCdil m 36, wherein said outputting conprises
outputgl ng the O S group and the ML.C group in a MAC

| ayer ogpuetkiog thet @ Bagroup and the MLC group in a second packet stream.

37.  The method of claim 36, wherein said mapping the OIS descriptor packet
comprises mapping the OIS descriptor packet and five OIS payload packets to the OIS

group.

38.  The method of claim 37, wherein said mapping the OIS descriptor packet
comprises mapping the OIS descriptor packet and the five OIS payload packets to the
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.



