WO 2006/126805 PCT/KR20061001873 Description METHOD FOR
FORMATTING DIGITAL BROADCAST TRANSPORT STREAM PACKET
FOR IMPROVED RECEIVING PERFORMANCE, DIGITAL BROADCAST
WERNREMITTER, AND SIGNAL PROCESSING METHOD THEREBEET
Technical Field [1] Aspects of the present invention relate to a method for
formatting a digital broadcast transport stream packet, a digital broadcast
transmitter, and a signal processing method thereof , and more
particularly to a method of formatting a digital broadcast transport stream
packet, a digital broadcast tra g %Bf ignal processing method
thereof , which can improve the recelv g performance of a receiving
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110 for randomizing a Moving Pictere Experts Group-2 (MPEG-2) transport stream
(TS), a Reed-Solomon (BS) encoder 120 for adding RS parity bytes to the transport
stream (TS) in order to correct bit errors occurring due to the channel characteristic in
a transport process. An interleaver 130 interieaves the RS-encoded data according to a
specified pattern. A treilis encoder 140 maps the interleaved data onto 8-level symbois
by performing a treflis encoding of the interieaved data at the rate of 2/3. The digital
broadcast transmitter performs exror comrection coding of the MPEG-2 transport
stream.

31 The digital broadcast transmitter further includes a muktiplexer 150 to insert a
segment sync signal and a field sync signal into the error-comrection-coded data. A
modulator / RF converter 166 inserts a pilot tone into the data symbols into which the
segment sync signal and the field sync signal are inserted by inserting specified DC
values into the data symbols, performs a VSB modaulation of the data symbois by
pulse-shaping the data symbols, and up-converts the modulated data symbols into an



values into the data symbols, performs a VSB modulation of the data
symbols by pulse-shaping the data symbols, and up-converts the
modulated data symbols into an WO 2006/126805 PCT/KR2006/001873
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Alse, one segment in the VSB data frame corresponds to one MPEG-2 packet, and is

segments.

composed of a segment sync signal of four symbols and 828 data symbois.

{8] In FIG. 2, the segment sync signal and the field sync signal are used for the syn-
chronization and egualization in the digital broadcast receiver. That is, the field svnc
signal and the segment sync signal refer to0 known data between the digital broadeast
transmitter and receiver, which is used as a reference signal when the equalization is
performed in the receiver side.

Disclosure of Invention
Technical Problem

[9] As shown in FIG. 1, the VSB gystem of the American type digital terresirial

broadcasting sysiem is a single carrier system, and thus has the drawback in that it is



transmitter and receiver, which is used as a reference signal when the
equalization is performed in the receiver side. Disclosure of Invention
Technical Problem [9] As shown in FIG. 1. the VSB system of the
American type digital terrestrial broadcasting system is a single carrier
system, and thus has the drawback in that it is 3 weak in a multi-path
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According to an embodiment of the invention, the option field is at least one of a program
clock reference (PCR). an original program clock reference (OPCR), a splice countdown, a
transport private data iength, and an adaptation field extension length, or combinations thereof.
According to an embodiment of the invention, the SRS signal is used for a

synchronization and/or a channel equalization.



transport private data length, and an adaptation field extension length, or
combinations thereof. According to an embodiment of the invention, the
SRS signal is used for a synchronization and/or a channel equalization. 4
In a second aspect of the invention, there is provided a digital broadcast
transmitter comprising: a packet construction unit to construct a transport
stream (TS) packet that includes a stuffing region in which a known
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aspect of the invention, there is provided a supplementary reference
signal (SRS) insertion mechanism for use in a digital broadcast
transmitter, the mechanism comprising: an SRS insertion unit to insert the
SRS data into a stuffing region of a randomized packet, the randomized
packet comprising, prior to randomization, a transport stream (TS) packet
that includes the stuffing region in which the SRS data is to be inserted;
and a Reed-Solomon (RS) encoder to add a parity for an error correction
to the packet into which the SRS data has been inserted. In a fifth aspect
of the invention, there is provided an encoder system for use in a digital
broadcast transmitter, comprising: a trellis encoder to perform a trellis
encoding of an interleaved packet, the interleaved packet having been
constructed by constructing a transport stream (TS)



packet that includes a stuffing region for an insertion of a known
supplementary reference signal (SRS) data, randomizing the packet that
includes the stuffing region, inserting the SRS data into the stuffing region
of the randomized packet, adding a parity for an error correction to the
packet into which the SRS data hagtbeen inserted, and interleaving
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which the parity has been added; and initializing a memory for performing the trellis encoding in
a position into which the SRS signal has been inserted.
Advantageous Effects

As described above, according to aspects of the present invention, the receiving
performance of the digital broadcast receiver can be improved even in an inferior multi-path
channe! by constructing an adaptation field that includes a stuffing region in an MPEG-2
transport stream packet, and inserting an SRS signal into the stuffing region in the digital
broadcast transmitter, and by detecting the SRS signal from the received signal and using the

detected SRS signal for the synchronization and the equalization in the digital broadcast receiver.



broadcast (ATSC VSB) transmitter/receiver; [24] FIG. 2 is a view
illustrating the structure of a conventional ATSC VSB data frame; [25]
FIG. 3 is a view illustrating the structure of a transport stream packet; [26]
FIG. 4 is a view illustrating the structure of a header of an adaptation field
of a transport stream; [27] FIGS. 5 #0 9 are views illustrating diverse data
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present invention; and [32] FIG. 14 is a flowchart illustrating a signal
processing method for a digital broadcast transmitter according to an
embodiment of the present invention. Best Mode [33] Reference will now
be made in detail to the present embodiments of the present invention,
examples of which are illustrated in the accompanying drawings, wherein
like reference numerals refer to the like elements throughout. The
embodiments are described below in order to explain the present
invention by referring to the figures. Also, well-known functions or
constructions are not described in detail since they would obscure the
invention in unnecessary detail. [34] FIGS. 3 and 4 illustrate the structure
of an MPEG packet according to the standard of an MPEG system that is
used in the ASTC Digital Television Standard. As il- lustrated in FIG. 3,
the MPEG packet includes a Sync_Byte, a 1 bit transport packet error
indicator, a 1 bit payload unit start indicator, a | bit transport priority flag, a
13 bit PID (Packet Identifier) value, a 2 bit transport scrambling control
indicator, a 2 bit adaptation field control indicator, and 4 bit continuity
counter. A payload and/or an adaptation field follows the shown 4 bit
continuity counter. [35] As illustrated in FIG. 4, information such as a
program clock reference (PCR), an original program clock reference
(OPCR), a splice countdown, a transport private data length, and an
adaptation field extension length, is transmitted in an MPEG packet



using an option field such as an PCR, an POCR, a slice_point, a transport
private data WO 2006/126865 PCT/KR20061001873 6 length, adaptation

field data, and an adaptation field extension flag. Here, the ogtlon field
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[3sequencRisciptiaduitiothinte fde sy gtein intachacionandiedmpatibitiwayesent
using gxisiing, %@ﬂ%ﬁd@@ﬁb@%ms&@m& faR é&&ﬁ{fdﬁﬁﬂ@ e MREG R ein
adapt%&g{ t'a?ég"eHn XI m% %Qﬂggeg §B% gg% ’%ngbo iments are

It prec t

compatl Y IS assure S Enco Interleaver
calcul ?ésgrl.{;ﬁ:g 1?_? %Wpl e;ij 8%3111 the present m entmn v refemng to the figures.

Also, well-known functions or constructions are not described in detail since they
would obscure the invention in unnecessary detail.

[34] FIGs. 3 and 4 llustrate the structure of an MPEG packet according to the standard
of an MPEG system that is used in the ASTC Digital Television Standard. As il-
tustrated in FIG. 3, the MPEG packet includes 2 Syne_Byte, a 1 bit transport packet
error indicator, & 1 bit payload unit start indicator, a 1 bit transport priority flag, a 13
bit PID {Packet Identifier) value, a 2 bit transport scrambling control indicator, & 2 bit
adaptation field control indicator, and 4 bit continuity counter. A payioad and/or an
adaptation field foliows the shown 4 bit continuity counter.

[35] As iflustrated in FIG. 4, information such as a program clock reference (PCR), an
original program clock reference (OPCR), a splice countdown, a transport private data
length, and an adaptation field extension length, is transmitied in ap MPEG packet
using an option field such as an PCR, an POCR, a slice_point, a transport private data



resetting the TCM encoders, the calculated RS Parity bytes are wrong and
need to be corrected. Thus an additional processing step is involved to
correct parity errors in selected packets. All packets with parity errors will
Wt?a%}}g%g(?“ﬁs parity re-encoded. A (52) segment byte intertfe g{w 01873
unigue time dispersion properties, that generates contiguous SRS pattern
is leveraged to have adequate time to re-encode parity bytes. Required
time to do this constraints the maximum number of SRS bytes. WO
2006/126805 PCTIKR2006/002873 7 [39] FIG. 5 shows the structure of
an MRmngh2apaekeidRinl ala, basie femdnon ¥SBesyaieniligingenieRfiion
This ME G Rackerdaia, 'I!;th'é&?&  HAL; JrzElQﬁ@%%&ﬂ%m‘%%%a
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data. Bindeithe startqpesitidreof diheostutfibptesiisdixed, dipiniarfidtiorension
aboutithesbviapasitiansis exRessadRindREpatioNRkesMdRelenrgthefaor,

the Stlilfgip&te%en &E%%&@M%p@y E%%BI Qd%%d&@@é&&&giﬁ %zdi flagged
[40] ags 0109 %SE date pacKet structures having adaptation fields in

which®STR&F ?n ofmation such as a program clock reference (PCR), an
[3gtiginal grogranPdGtky fafe BB BPERYC A8phtePtsutiown transport stream

(splicénsounit); astbpiTerstanresirchrd seaitroxd@iR 10 e flebtivebyredia théer ©

SRS. fiafhese: casesdnriadapiationdielthisconsthd ghecin ikavaic. aiomm

size. %oﬂ@é&%%&éaﬁte@&fim&!: ﬁ%@@%?%&@%%@?ﬁémsg&@mm are

OPCR nt, and others, corr L%I q
the Sﬁtg e ms%er ed |sa3%rdae$§%?oogn that, Qltr?yz%sdp %%Sg%k are

structﬁ?@%"%ﬁﬁ%?? W%@daétaﬂ‘%ﬁ@]ﬁ ¢ hBradgrd ‘ﬁ‘i‘ﬁﬁﬁe"%&%ﬁ%ﬁﬂ "to
constriseekemy ahbporcareamcgacket having a stuff region into which the
[IBRS is insertedinihn R athyecithancan sxgador ithelapticin:§iél VB thene that
adaptatiggfieddrages @m te.05peels-PEiba Ry entign:dd i Flwhdgi8nce to
block gu%gg%rﬁgﬂ%% %%BQ %Hxlég E&Wﬂ% @h%éﬁ!:&(ﬁ@gﬁ?%e equalizer of a

transmitter ac Ing to diment of ent | vent o

Rt TS S SEES I (R A B SRR ARGy eemeine
multipfeREIcHVIRY treenepds st TG RFTRARF IO K Fegpt Reigmipintic Sfate
330, P BRSusErigedumit S0 aed RS encoden<dSd, iSRS predmavcten
360, apttrliscancadaiatlOi: backwars eampatibiiascpanbngen araioms80he
and a muliplexer390: dlhgle. W%&h@ﬂf&%%@@ﬁéﬁ@ﬁ@ SFutBke 1o

audio tream constructs the exis ransport, stream packet.
e og#ﬁ%i R LA SR ARl AT AR,

transp%?ﬁl‘g??é’éﬁ‘fm in known locations in the V5B frame, which is available to the

receiver as additional equalizer training seguence. The data to be used in the transport
stream (T'S) packets to create these known symbol sequence is introduced into the
system in a backward compatible way using existing standard mechanisms. This data
is carried in the MPEG? adaptation field. Hence existing standards are leveraged, and
compatibility is assured.

{38] The RS Encoder preceding the Interleaver calculates the R-S parity. Due o
resetting the TCM encoders, the caiculated RS Parity bytes are wrong and need to be
corrected. Thus an additional processing step is involved to correct parity errors in
selected packets. All packets with parity errors will have their RS parity re-encoded. A
(52) segment byte inter-leaver with unigue time dispersion properties, that generates
contiguous SRS pattern is leveraged to bave adequate time to re-encode parity bytes.
Required time to do this constraints the maximum number of SRS bytes,



packet output from the TS MUX 310, and outputs the MPEG transport
stream. Examples of the stream are shown in FIGs. 6 to 9 (but not limited
to) by properly moving positions such as the PCR, OPCR, slice

Y& ﬁ{%\ﬁﬁ? transport private data length, adaptation field XrdsRaPe/001873
length, and other like data. [42] The randomizer 330 randomizes the input
MPEG-2 transport stream data in order to heighten the utility of the
allocated channel space. The SRS insertion unit 340 generates the SRS.
The SRS is a specified sequence (such as a training sequence) having a
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the packet q:alta In_order to correct errors occurring due to the channel.
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trellis %r_!a@{%gﬂ%gif?‘h?c %45’{ date -.L&‘kﬁiséﬁﬁééﬁ,%@a@a&é‘ﬁ@ﬁ et chﬁ?&%ﬂé{@@%ve a
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be a 68 et VKRBT TATRAICHHR i iz Brish R it e et oo OF
the SRSeRHel frisllgderiteieh 370 péditinms terpditicErtsgntorthie dam o
Also, theviipgllisteneacenBffioutputs svhiaiue fondmitializingihe memancke:
the bagiward:eaRRRINIY PAEHYHEURS Alel 380 FRGRMaS B AU DAY iYen for
genergleg iy heRRaad commailol, BAINCISNRIRloG TR, ARt
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dlich thatthe trefiié ERECUTRGTE perSFRed G tHe B W Sar) ferars
from tHETBRERRAHEPTEHRE YR ATPYHEMARRE s AfsTenBoY B e fgmpaiodfic. 10,
the trefisdantzd me@a6: fmukthten extwiemdity stdtiplerer A¥fected1Byathe post
previomsimemeraaLe2f hakiglohine FI6\We SR SpriR-c0a0 gt :aRNpubder
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correspondin e.ini- tialization ar initializatign area
the LA et o e RS s L e an

encoddt @ i‘grﬁﬂar@’é‘d:?j}jmstﬁ@ %Wﬁg é\@ﬁ%%?lréaspaﬂ stream packet. The TS

post MUX 320 forms a stuff region for inserting SRS data into the transport stream
packet output from the TS MUX 310, and outputs the MPEG transport stream.
Examples of the streamn are shown in FIGs, 6 1o 8 (but not limited to} by propesly

moving positions such as the PCR, OPCR, slice countdown, transport private data
length, adaptation field extension length, and other like data.

[42] The randomizer 330 randomizes the input MPEG-2 transport stream: data in order
to heighten the wutility of the allocated channel space. The SRS insertion unit 340
generates the SRS, The SRS is a specified sequence (such as a training sequence)
having a specified patiern prearranged between the transmitier side and the receiver
side. The SRS insertion unit 340 replaces the stuff bytes in the stuff-byte position of
the randomized data with the SRS. Since the SRS is distingoishable from the payload
data, the pattern of which is transmitted/received, the SRS can be easily detected and



parity. In this case, the initialization may not be performed, or an accurate
parity cannot be generated using the corrected initialization value.

Accordin %/ in order to prevent the parity of the |n|t|aI|zat|on£acket from
Wﬁ@&% r’1‘§ fe initialization area, according to an aspect of tHeiient 187
the maximum number of used stuff bytes becomes 27 according to an

aspect of the invention. However, it is understood that, for other types of

packets divided into other numbers of segments, other maximum

numbers of used stuff bytes can be imposed. [46] According to an aspect
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accordmg to an aspect of the invention me maximum pumber of used stuff bytes

becomes 27 according to an aspect of the invention. However, it is understood that, for
other types of packets divided into other numbers of segments, other maximum
numbers of used stuff bytes can be imposed.

[46] According to an aspect of the invention, the backward compatibility parity
generator 380 generates the new parity by performing an RS encoding of the MPEG-2
packet input from the RS encoder 360 (i.c., re-RS encodes the RS encoded MPEG-2
packet) using the memory initializing value input from the tellis encoder 370. The
backward compatibility pasity generator 380 transmits the generated parity to the trellis
encoder 370. It is understood, however, that if backward compatibility is not need, the
generator 380 need not be included.

[47] The MUX 390 multiplexes the trellis-encoded packet, the segment sync signal, and
the field sync signal by inserting the segment sync signal and the field sync signal into



the packet data in order to correct errors occurring due to the channel.
The interleaver 460 interleaves the data packet, to which the parity output

from the RS encoder 350 is added, in a specified pattern. The trelli S o01a73
WETIBYEHY0 converts the data output from the interleaver ﬁ%B’Yﬂ% 8 B

symbols, and performs a symbol mapping of the data symbols through a
trellis encoding at a 2/3 rate. [50] As shown, the trellis encoder 470

initializes the value temporarily stored in its own memory device to a
specified value (for example, to a'00' state) at a start point of the SRS,
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segmémveging sifjsainardinhet idld syac signal have been inserted, and
[30rforms ashipre oMy @dingcntsber aroduiairetpacketuintenaniychentel its own
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IIIUStraﬁE@ ah 8% ngfulti 9’ B %ga{\%? M;EEGQ o %ﬁléoe tm‘é"@%ﬁ cota %ﬁ) outputs
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inv entf'o‘ﬁﬂ“e for 1mtxahzmg the memory to the backwar compatibility paﬁty gene;'amr 480,

receives a new parity generated by the backward compatibility parity generator 380,
and replaces the corresponding existing parity by the received new parity.

[51] The output of the trellis encoder and the next memory state are affected by the
previous memory value, That is, if the previous input is changed, an input to be used
for the initialization is changed. If the parity of the packet corresponding to the imi-
tialization avea precedes the initialization area, the input value previously used to
initialize the memory of the trellis encoder 470 is changed due to the newly generated
parity. In this case, the initialization may not be performed, or an accurate parity
cannot be generated using the corrected initialization value. Accordingly, in order to
prevent the parity of the initialization packet from preceding the initialization area, the
maximurn number of used stuff bytes becomes 27.

1523 The backward compatibility parity generator 480 generates the parity by



312 MPEG packets are contained in one VSB field. The packets that
include in- formation such as PCR, OPCR, splice countdown, transport

]prlvate data length, and adaptation field extension length, amogﬂ%the A
“Bazgﬁgfg(%%”n be input in specified positions as shown in thg?ﬁ %1‘}86‘??113 3
position of the option field, for exampl&, when 312 segments are divided

in the unit of 52 segments, can be expressed as follows: [55] Program

clock reference (PCR) (6 bytes used): 52n+15, n=0; [56] Original program

clock reference (OPCR) (6 bytes used); 52n+15, n=1; [57] Adaptation

field gxtension larrgh(ehiiyies usadPHE20-pdbiian | S8 THrSp et @livate® by
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[61] FIG. 13 is an exemplary view togtrating the structure of an interleaved packet
according to an embodiment of the present invention. Since MPEG information such
as the PCR should be received as it is for the compatibility, it cannot be used for the
initialization or SRS pattem. Accordingly, by transmitting the MPEG information
using the transport stream part that does not initialize the trellis encoder 370, the loss
can be reduced.

[62] As shown in FIG. 12, when PCR or GPCR is used in the position 52n+135, 5 bytes
among 6 bytes of PCR or OPCR are used in empty parts where the known symbol is
not used, and this causes a loss of the known symbols only for one byte (i.e.. 4
symbols) without any training loss oceurring. Also, in the case of transferring in-
formation Iess than 5 bytes, no loss of the known symbols occurs. In FIG. 12, the
splice_count is transmitted in the position 52n+19. By transmitting the splice_count
through the empty part where the known symbo! is not used as shown in FIG. 13, the



data randomizer 330, the randomizer 330 judges whether an adaptation

field exists using the adaptation field control flag of FIG. 3. As shown the

adaptation field control flag of FIG. 3 has a flag for reserve &ﬁoﬁ%%
Wf&tz?%’%ﬁ‘ﬁtatlon field, payload only (01), a flag for adaptaﬁ’ (’:1“9)(}4 873

no payload (10), and a flag adaptationtfield followed by payload (11). If

the adaptation field exists, the data randomizer 330 judges whether the

OPCR, splicing_point, transport-private-data, and

adaptation-field-extension exist using the flag as shown in FIG. 4. If even
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equalizer and the forward error correction by using the information as the training
sequence,

{66] FIG. 14 is a flowchart illustrating a signal processing method for a digital broadcast
transmitfer according to an embodiment of the present invention. Referring to FIGs. 62
and 9, the TS MUX 310 receives a video stream and an audio stream, and constructs
the transport stream packets. The TS post MUX 320 constructs the transport stream
packet that includes the stuffing region for the insertion of the known SRS data {S910).
The randomizer 330 randomizes the packet that includes the stuffing region (S920)
The SRS insertion unit 340 inserts the SRS signal into the stuffing region of the
randomized packet (89301,

f67] The RS encoder 350 adds the parity to the packet into which the SRS signal has
been inserted in order to correct an error occurring due to the channel (5940). The in-
terteaver 360 interleaves the packet to which the parity has been added (8950). The
treflis encoder 370 inttializes its own memory at a start position of the SES signal, and



5940 and a packet encoded through the trellis encoder 370, and
generates a com- patibility parity on the basis of the packets (5970) The
trellis encoder 370 receives the compatibility parity from the backw
W?o%?fﬁﬁﬁﬁ?ﬂfy parity generator 380, replaces a part correspc?l%r W%&Gﬂﬁ(mgm

compatibility parity among the paritieszadded by the RS encoder 350 by
the generated compatibility parity, and uses this parity to perform the
trellis encoding in operation 5960. [68] The multiplexer 390 inserts the
segment sync signal and the field sync signal into the trellis-encoded
packet(m980}), ek hiedtiag (fatoy. Tee osnisyary/ BB tmededatioBiamebetiasR F
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[71]

q%’iode for Invention

Industrial Applicability

[72] Aspects of the present invention relate to a method for formatting a digital
broadcast transport siream packet, a digital broadcast transmitter, and a signal
processing method thereof , and more particularly to a method of formatting a digital
broadcast transport streamn packet, a digital broadeast transmitier, and a signal
processing method thereof , which can improve the receiving performance of a
receiving system and maintain the compatibility with the existing system by generating
an adaptation field in 2 transport stream packet and inserting known data (L.e., sup-
plementary reference sequence 'SRS") into the position of the adaptation field.

Seguence List Text
[73]



including a header and a payload, the method comprising inserting known
sup plementary reference sequence (SRS) data into the TS packet. [2] 2.
The method as claimed in claim 1, wherein the packet includes an

“5} QB?alﬁgn field, and the SRS data is inserted into at least S%HF&%‘E“&F‘W”
adaptation field. [3] 3. The method asxlaimed in claim 2, wherein the
adaptation field includes an option field selectively included in an optional
field portion, and the SRS data is inserted into at least a portion of the
adaptation field except for the option field portion. [4] 4. The method as
claimed in claim 3, wherein the 0[@ is selectable between a
program clock reference (PCR), an orlglnal program clock reference

[IJOPCR), al splieetiesiaiténsmeitingtraheid rprilzate easadengeamgiS) packet
adaptationsfididingxt@asientengibybrdonbindienathetent. iis¢bHnd Reown sup-
method as,elainae, ikelain ;equa@@mmaﬁﬁiétéiﬁ@@g%a&@a for a syn-

[z fhronlzatl(%”ﬂ{@ﬁgﬁ%@ggé% %{C ?%?:;Bﬁé‘é"%e&%mmn

as transmltter

ransmitter Cc lta

comprising! 2 %%ktgf’ ggri%hc ?6?‘15% 8@8‘%}%% bR KR e
Bpacket that: iﬂwéfé% ‘%’t&‘ﬁﬂﬁﬁdréfg?&%r?wmﬁ’ﬁ’lﬁ Rasharstpiplstdentadps an
reference sigrali¢BRSyadatyy isihskedeteomndadmie ptoixan dehibzs Riedata is

packet thafiiaekirian the-stuifingaecion. anSRSnnsrrtionmal: tadeseshthed
SRS data | g{;e stuffing region of the randomlzed packet; a

4Reed- Solo cﬁ?‘% gs%ger 19 ad eﬁg{e é‘e%”or Cfor{{?&té%{}mabqé

packet intg whi “data has eeh Inser Mereaver

interleave PRE"E-HBREHRAKRAE IR tHeThartyPHagh ae gk sference
trellis encd§&IGR) petpbancariisTe réoaingropied iy agtd ppacketatpn feld
multiplexeetataseriasgegmentaytcsigaaband a field sync signal into the

rstrellis-encoglegnaskel Angha-Raadulatarn/ Reeaveersto Rarfiomtarr o syn-
vestigial S'Sl%o*% %?Q,V&@eé?%ﬂ@%o%aﬁ{%?g é‘fﬂr%&a?ge%&% QU sitser

signal of the exer to transmit the VS
RF-convert® Bsf&??é‘fmf?] 7. The digital broadcast transmitter as claimed in
[6¢1aim 6, wiefefhstie Pawet! Frermis spmisiation field, and the stuffing
region is irseated fotstatclgastar pernsrmof 4 evadegy tettemn B packet that
includes a stuffing region in which a known supplementary reference signal
{SRS) data is inserted; ‘
a randornizer to randomize the packet that includes the stuffing region;
an SRS insertion unif to insert the SRS data inte the stuffing region of the
randomized packet,
a Reed-Solomon (RS} encoder to add a parity for an emror correction to the
packet into which the SRS data has bean inserted;

an interleaver to interleave the encoded packet 1o which the parity has been
added;
a trellis encoder to perform a trellis encoding of the interleaved packet;
a multiplexer to insert a segment svrc signal and a field sync signal into the
treliis-encoded packet; and
a modulator / RF converter to perform a vestigial side band (VSB) modulation
and an RF conversion of an output signal of the multiplexer to transmit the VSB-
modulated and RF-converted signal.

{73 7. The digital broadcast transmitter as claimed in claim 6, wherein the packet
inciudes an adaptation field, and the stuffing region is inserted into at Ieast a
poriion of the adaptation field.



WO 2006/126805 PCT/KR2006/001873 14 [8] S. The digital broadcast
transmitter as claimed in claim 7, wherein the adaptation field includes an
tion field selectively included, and the stuffing region is inserted into at
ngp 34 é}‘w?ﬂon of the adaptation field except for the option figtd” E?@%ﬁqéms
digital broadcast transmitter as claimed in claim 8, wherein the option
field is at least one of a program clock reference (PCR), an original
program clock reference (OPCR), a splice countdown, a transport private
data length, an adaptation field extension length, or combinations thereof.
i8]10] 10. Thetigitalitacadcasit transaiiesasolaiie divncAiwhSevhierefap:ation
the trellis Sﬁ@@%ﬁd@sﬁ%ﬁi%ﬁ!lﬁkéé&@@?%cﬁ@éﬂi'@ﬂ@!%%ﬁhﬁg%ﬁ%@
ina posmon Int% 1\{1\4;@%%*1@&3?aSR1%(91a§? tge? a?cial? etgtrllo ? gﬁ%u%%ﬁ%]r galgh 0 g@n field.

digital broadqcast transmitter as claimed in cfai m r comprl |n a
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parity basBeldn Fhisgsbeiketita MpHttReParirias GoEn a0gedw) rERS
encoder antb@&neioputd OHIRYiz g theomelmeny of thpdreths endoddenfli2pn
12. The digiiglhsondersi-assmitierasCclaimeaddo:claigdl, wherein the
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compatibilit rlt tor receives the .parity. ge erated
packward SRR ﬁar Fuher it AR TSR ab o EB LRy o
parity by tﬁ@ﬁg § G54ty %f@] ipsertefle digital broadcast transmitter as

[1¢kaimed in Hlaimeigitherainithe SREuiskyralisined chforiadynthtemigenipnsing 2

or channelmepiaiizabianpanessaddilehd-ASignahpranessiog pethng foi@

digital broagicastrapsaitiet, %9!?89%% tfﬁ&é&@éﬁ%geﬁ HAASRY LRIERA M an
packet that mctlgfuq,eu%t? %lijnffl %% nu_lerlﬁertlon of a known
na

supplemenl?gr eference ata; rancfomlzmg the packet that

tiHcludes thE's ﬁé‘%é’ﬁ’é’ ?ﬁ%éﬁﬁ?ﬁlﬂﬁeé BREPE N ThE! SHRTY fapiEHs
of the rand@ﬁﬁé@df@&tﬂmﬂh@écﬁﬁwwﬁmng?mlaﬁ%mb?r@@ﬁ@ﬁfﬁﬁm@aﬁbﬂw
packet intopwhjciethe: &RSdata thapabioeriaserddy, trtealdaviniy pasketitioy
which the pasty has-heenRddadicParfesmiggaitielis-enspeingathes parity.
rigerleaved, pagket; ang, P&JQM&%@QQ%@&Q%&Q&%@Q%%&@

and an RF con er5|%9 of the Bfrlc et&o tran mltE B-modulated and
RF-convert&d packs TST%‘ a'digha procegsF Zé‘fhm&’ a5 claimed in

Uédhim 14, whefeteMbrrecrRensimethae aﬁda@é%%aﬂ Fr (T R e SRATIFBE
region is insmdekimpadtdemetiaiream packet that includes a stuffing region for an

insertion of a known supplementary reference signal (SRS) data;
randomizing the packet that includes the stuffing region;
inserting the SRS data into the stuffing region of the randomized packet;
adding a parity for an error correction to the packet into which the SRS data has
been inserted;
_interleaving packet to which the parity hias been added;
performing a trellis encoding of the interleaved packet; and
performing a vestigial side band {(VSB) modulation and an RF conversion of the
packet to trapsmit the VSB-modulated and R¥-converted packet.

[15] 15. The signal processing method as claimed in claim 14, wherein the packet
includes an adaptation field, and the stuffing region is inserted into at least a
portion of the adaptation field.

[16} 16. The signal processing method as claimed in claim 15, wherein the adaptation
field includes an option field selectively included, and the stuffing region is
inserted into af keast a portion of the adaptation field except for the option field.

117] 17. The signal processing method as claimed in claim 16, wherein the option



portion of the adaptation field. [16] 16. The signal processing method as
claimed in claim 15, wherein the adaptation field includes an option field
selectively included, and the stuffing region is inserted into at least a B}
Wé)o%?ﬂ)ﬁﬁ% fRe adaptation field except for the option field. [17?%%%%/ (01873
signal processing method as claimed ia claim 16, wherein the option WO
2006/126805 PCT/KR2006/001873 15 field is at least one of a program
clock reference (PCR), an original program clock reference (OPCR), a
splice countdown, a transport private data length, and an adaptation field
extension [ehgjthak84:Bnd bex sigralp wetssiagoehOH ascldnebbi eram
claim 14, whetelndbe:tretisc@naqging ipitialings Q&&W&ﬁ%@%ﬁfmgﬁiﬁ, and
the trellis eagca%%')@ag‘(i)g %&@%@%@mﬂ&éﬂ‘:h the SRS signal has been
1) a g

inserted. [rJA 1 19. The signal processing method as claimed in claim 14,
(Kl ther confridihg EBRMEPATTS EO, ﬁﬁ}m%%m%%d BRPERE [Bsdedis
to which tHep4ng sl EseTRaMIeY it oairrine RSteHEGHgEa R APMHIGE
for initializimgpavhienier§RS sheatisllis«endodimngt wherein the trellis
[1encoding fustiTee CRRPHARSHMRLINE0 Malluender intiakzing rihe-Mem@niiQ
Compath ﬁ‘ﬁg@@%ﬁ“@wﬁ%ﬁ%@ﬁw e o M LR di Ve
the generali S 0T B0 SRR FLELERG Mol o AL S A
claim 14, vi¥FeilsHESRE signal is used for a synchronization or channel
equalizatiovhereiesbs i @eodindifitdich rougciast ioystern corhrisinigithézing
digital broaticasktisansntites:apaciainy paangdtthencomprisig-opaigitatnerated
broadcast [RaRIVEHIRIRAS/ Bty Yansmiied-aianal A mhine Aigialing parity by

broadcast Egn%ggggt%&andtto perform a syn- chronization or channel

equalization process a%aéi)?ding to the known sup- plementary reference
(2ignal (SRS data A RO B s BN DA B B H TS PHIRER Py Bhsienal
A supplemBrige,/PeferarEERiGEAD (SRSPHSeridiravrtragtst for use in a
[2digital broaticasfitrias Smoittiersthestore chanisin chm@pisihbpoad- BRSSOt
unit to inseglathes SRSreka: e shing1e0inp.0f2; kasdenizes-Racket,

the randomyj ISIng; RYOL, izati A0SR )
stream (Tgai;épi;%cggtﬁ tlé%t%:\%ﬁﬁ ggﬂ%%gg%fé%é%%&?ﬁg @vﬁ%@g Eé e SRS ’ i

. OTIEZAatION OF £ Fod 1zation process according 1o the oW Sup-
data is to bé inseried; EYal P & P

plementary reference signal {SRS) data inserted into the transport stream (T5)
packet.

[22] 22. A supplementary reference signal (SRS) insertion mechanism for use in a
digital broadcast transmitter, the mechanism comprising:
an SES insertion unit to insert the SRS data into a stuffing region of a
randomized packet, the randomized packet comprising, prior to randommization, a
transport stream (TS) packet that inclades the stuffing region in which the SRS
data is to be inserted; and
a Reed-Solomon (RS) encoder to add a parity for an error correction to the
packet into which the SRS data has been inserted.

231 23. The SRS insertion mechanism as claimed in claim 22, wherein the packet
includes an adaptation field, and the stuffing region is inserted into at least a
portion of the adaptation field.

[24] 24. The SRS insertion mechanism as claimed in claim 23, wherein the adaptation
field includes an option field selectively included, and the stuffing region is
inserted into at least a portion of the adaptation field except for the option fieid.

(75} 25. The SRS insertion mechanism as claimed in claim 24, wherein the option

field is at least one of a program clock reference (PCR), an original program



a Reed-Solomon (RS) encoder to add a parity for an error correction to
the packet into which the SRS data has been inserted. [23] 23. The SRS
insertion mechanism as claimed in claim 22, wherein the p
Wgnz?;{}& p?a%on field, and the stuffing region is inserted into % eas#zg'l)%&%?s
portion of the adaptation field. [24] 2416The SRS insertion mechanism as
claimed in claim 23, wherein the adaptation field includes an option field
selectively included, and the stuffing region is inserted into at least a
portion of the adaptation field except for the option field. [25] 25. The SRS
insertion neechasisaag@hiiited diplictatnmRdowheneinstive pption diieldhigtatan
least one gfia:RFRAMRRY e@&&&i%@a@%e&%lnmme&@@kprogram WO
123006/126800 RCHIKRENBIONITS. I m&rﬁm&%&%@ BB

countdown, a ort rlvaedatal aptation fie tensi
length, or & é‘é) ?18? 8 26F %@gﬁ Wene O%F‘r?mm A Ba‘: & 316 ar

digital broéﬁ%ﬁ%r%ﬁﬁﬁ%%“%%%ﬁ%ﬁ@c%@ll@%ﬁ&% %8‘?‘3’@?@%‘ %?m (TS)
trellis encasivigtdfaimihtéricaredimnoican the dninwriEaet packesteplingntary
been consteastac:RLONSHEICHNG AtmAspap G eae(Ths) ipacketihatfing
includes aré H{'ﬁ%@%@ﬁ@d&%@ﬁ@ﬂ@&@f@%@%@%ﬁ%&w packet,

reference SI ??) ata, randomizin I% that i Cu%f:
stuffing regeon mger nfd tﬁﬂeegﬂrs?(gr%?f}n ot fuffing ?ﬁé%mhaﬁ

10
randomize eae%%%edaea%ﬁﬁ%lﬁam% %?kaht%ww?e %"68 e patREEnd
into which 2esBSRS whesehidbe eldn sneedteidpidanter emig Hackesition ino
which the patity thaskfeensaddeekminstashemory, wherein the trellis

r2¢ncoder inﬁiﬁﬁiﬁ%ﬁtﬁmy@éﬂa iy arpesiianinta swhightbe.eBSdataiasyard
been inserted, L%%hﬁ%gc e Jhe gncoding,s a{ggmgacigmgsgbtm I8IM-281ced on the

further comprl rd compatibilj | nerator fo
generating"“¢8nibERISTRI ARy B no%i%l ﬁ%lggtet C‘\?&%’?lc’ﬁ}{ﬁ@ i
has been &&&é‘éﬂﬁ%ﬁ%@ﬁfﬁ@éﬁ%ﬁ&%ﬁquut for ini- tializing the

[2&iemory of 2B & eethiscdnconeri? 8] d8nElemetcudliigrdystonthasdlsnrecdn
claim 27, wheseinvheetrel iseicafanc ppuis-Rvaldedoniaii abzpgitiey parity

memory to e bac '&\é@wege{@pa&? 'g&a@e@awﬁgeaawﬁa%%}e&oﬁh@ parity
parity generated bry ckw rd’com

a it ﬁggnera or

replaces th% correépon%acﬁsan?ycevrﬁgﬁ r¥era¥ed‘ parlt a.?ﬁ

8heoding syoH SRR ALAIHDE MREET e eRe %ﬁ Piggebly used

for a synchieismidrooizeitrmehetichigutl ratisiopwsass[30] 30. An

[3@ncoding methed-fosdisenvitiva ferpa ente ntanpkefienenc e=tigned (HROJSRS)
msertion mechanism of in a digital broadcast transmitter, comprising:
performing a trellis encoding of an interieaved packet, the interleaved packet
having been construocted by constrocting a twransport stream (T'S) paciet that
includes a stuffing region for an insertion of the SRS data, randomizing the
packet that includes the stuffing region, inserting the SRS data into the stuffing
region of the randomized packet, adding a parity for an error correction to the
packet into which the SRS data has been inserted, and interleaving packet to
which the parity has been added; and
initializing a memory for performing the trellis encoding in a position into which
the SRS signal has been inserted.

[31] 31. The method as claimed in claim 30, further comprising generating a com-
patibility parity based on the packet to which the parity has been added through
RS encoding and an input for initializing the memory in the trellis encoding;
wherein the trellis encoding forther comprises inputting a value for initializing
the memory to the compatibility parity generation, receiving the parity generated



insertion mechanism of in a digital broadcast transmitter, comprising:
performing a trellis encoding of an interleaved packet, the interleaved
acket having been constructed by constructing a transport stream (T
WHLREEHED includes a stuffing region for an insertion of thepéagR&g?ggf}%lgn
randomizing the packet that includesithe stuffing region, inserting the
SRS data into the stuffing region of the randomized packet, adding a
parity for an error correction to the packet into which the SRS data has
been inserted, and interleaving packet to which the parity has been
added; ang: iniiadizingiblimeanioy:tocpesio aminepthonly etlisencpdidip gparity by
position infQ. which:dhg.2RS signal has been inserted. [31] 31. The
gsge.th_?d A iAot i A A0 [HELCOMBHSING BERRRLNALAC0: for u syn-
atibility parity based on the packet to which the parity has been added
through RESHESHA G £REH BTSRRI Hg the memory in the trellis
encoding; wherein the trellis encoding further comprises inputting a value
for initializing the memory to the compatibility parity generation, receiving
the parity generated WO 2006/126805 PC /KR20(c)6/601873 17 in the
compatibility parity generation, and replacing the corresponding parity by
the generated parity. [321 32. The method as claimed in claim 30, wherein
the SRS signal is used for a syn- chronization or channel equalization
process.



