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MAPPING ARRANGEMENT FOR DIGITAL COMMUNICATION SYSTEM

Related Applications

This application claims the benefit of
U 8§ Provisicnal Application No 60/198,014, filed
April 18, 2000 and U 8 Provisiocnal Application No

60/255,476, filed December 13, 2000

Technical Field of the Invention
The present invention relates to the

transmission and/or reception of digital data

Background of the Invention

The standard in the Unlted States for the
transmission of digital televigion signals is known
as 8 V8B data (ATSC Digital Television Standard
A/53) This 8 V5B data has a constellation
consisting of eight possible symbol levels 1In a
VSB system, the eight possible symbol levels are all
in the same phase In a QAM system, however, the
symbols are transmitted in phase quadrature
relationship.

The standard referred to above specifies
the formatting and modulation of digital video and
audio data The transmitted data is in the form of
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applications of the present invention is the
transmission of auxiliary data in a VSB format with
outer encoding for added robustness The auxiliary
data transmitted in accordance with the application
of the present invention are referred to herein as

robust VSB data (RVSB)

Summary of the Invention

In one aspect of the present invention, a
method comprises the following receiving a digital
Bignal, wherein the digital signal contains robust
VSB data, and wharein the digital signal further
containe a map permitting a receiver to process the
robust VSB data, wherein the robust VSB data
contains a duplicate of the map, and, processing
the robust VBB data and the duplicate of the map in
response to the uap

In another aspect of the present iaven-
tion, an apparatus comprises a receiver, a decoder,
and a processor The recelver receives a digital
signal, and the digital signal contains a frame of
first and gecond 8 VSB data. The first and second 8
VSB data have different bit rates The digital

-3-
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digital signal further contains a map, and the map
contains information indicating a location of the
first 8 V8B data in the frame The decoder decodes
the digital signal The processor discards the
second VSB data and processes the first 8 VSB data

In sti1ll a further aspect of the present
invention, an apparatus comprises a receiver and
first and second processors The receiver receives
a digital signal, and the digital signal contains a
frame of rcbust VSB data, ATSC data, or both At
least the ATSC data has PID numbers assoclated
therewith The digital signal further contains a
map, and the map containe information indicating a
location of the rcbust VSB data in the frame The
firet processor processes the robust VBB data based
upon the map The second processor processes the
ATSC data based upon PID numbers

Brief Description of the Drawing
These and other features and advantages

will become more apparent from a detalled
congideration of the invention when taken in

conjunction with the drawing in which

-5~
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Figure 9 shows a robust VSB receiver for
receliving the robust VSB data transmitted by the
robust VSB transmitter of Figure 7,

Figure 10 shows a circuit for generating
the appropriate control signal on the discard
control line of Figure 9,

Figure 11 shows yet another robust VSB
transmitter for transmitting robust VSB data and
ATSC data in accordance with the presant invention;

Figure 12 ghows an example of four data
segments contalning 1/2 rate outer coded data that
may be transmitted by a robust VSB transmitter
according to the present invention;

Flgure 13 shows an example of four data
segments containing 1/4 rate outer coded data that
may be transmitted by a robust VSB transmitter
according to the present invention;

Figure 14 shows an example of four data
segments containing 3/4 rate outer coded data that
may be transmitted by a robust VSB transmitter
according to the present invention,

Figure 1S shows the interleavers (I;) of
Figures 1, 9, and 11 in more detail;

-7-
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accordance with one embodiment of the present
invention Figure 2 shows a standard ATSC receiver
12 that receives the ATSC data transmitted by the
robust VSB transmitter 10, and Figure 3 shows a
robust VSB receiver 14 that receives the rcbust VSB
data transmitted by the robuet VSB transmitter 10
The robust VSB tranemitter 10 includes a
Reed/Solomon encodar 16 that encodes uncoded
auxiliary data bytes by adding Reed/Solomon parity
bytes to the uncoded auxiliary data bytes The
uncoded auxiliary data bytes and the Reed/Solomon
parity bytes are interleaved by an interleaver 18
Then, the interleaved uncoded auxiliary data bytes
and the Reed/Solomon parity bytes are bitwibe
encoded by an cuter coder 20 ueing either a

convolutional cods or-ether-exror correcting cods
The outer coder 20 improves the robhustness of the

uncoded auxiliary data bytes and the Reed/Solomon
parity bytes, converting them to rcbust data bytes
(hereinafter referred to as robust VSB data bytes)
and Reed/Solomon parity bytes

The outer coder 20, for example, may be a

1/2 rate coder which produces two ocutput bits for

PCT/US01/09733
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A standard ATSC receiver, such as the
standard ATSC receiver 12 shown in Figure 2,
receives and processes the ATSC data and discards
the rocbust VSB data Accordingly, the standard ATSC
recelver 12 includes a 2/3 rate inner decoder 34, a
deinterleaver 36, and a Reed/Solomon decoder 38, all
operating in accordance with the ATSC standard The

standayd ATSC receiver 12, however, is programmed to

decode both the ATSC data and the robust VSB data
e S

transpoxrt headers (which include the packet
—
ldentifications or PID’s and which have not been

coded by the outer coder 20) The standard ATSC
receiver 12 reads the PID’s of all packets and, at
40, discards those packets having the PID’s of
robust VSB data The standard ATSC receiver 12 also

;
includes a slice predictor 42 (such as the slice \ /0
ol

predictor disclosed in U 8 Patent No 5,923,711)

which ies responsive to the inner?gcoded data and
which provides an output back to a phase tracker
and/or equalizer, as is known in the art

The robust VSB data packets can be
received, decoded, and processed by a robust V8B

receiver such as the robust VSB receiver 14 shown in

-11-
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Transactions on Information Theory, May, 1995)
This soft decision making operation is more
complicated thidn the widely used Viterbi algitlg,

Sl
which produces a hard decision output, but the soft

decision making operation wore fully takes advantage
of the coding gain provided by the outer coder 20
The cutput of the 2/3 rate inner decoder
50 is deinterleaved by a deinterleaver 52 The
robust VSB receiver 14 reads the PID’s of all
packets at the output of the deinterleaver 52
Based upon these PID’s, the robust VSB receiver 14
discards those packets at 54 which have the PID’s of
ATSC data and also discards the transport headers
added following the outer coder 20 and the parity
bytea added by the Reed/Solomon encoder 28 Thus,
tha robust VSB receiver 14, at 54, passes only the
robust V8B data packets containing the robust VSB
data coded by the outer coder 20 The rcbust VSB
data packets are decoded by an outer deccder 56,
deinterleaved by a deinterleaver 58 (which is the
inverse of the interleaver 18), and Reed/Solomon

decoded by a Reed/Solomon decoder 60 in order to

=13~
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data bytes The uncoded auxiliary data bytes and
the Reed/Solomon parity bytes are interleaved by an
interleaver 84 Then, the interleaved uncoded
auxiliary data bytes and Reed/Solomon parity bytes
are bitwise encoded by an outer coder 86 using
elther a convolutional code or a turbo product code,
as discussed above The bitwise ocutput of the outer
coder 86 i1a small block interleaved by a small block
interleaver 88 in order to reduce the impact of
channel burst errors on the outer dacoding The
data provided by the small block interleaver 88 may
be referred to as Rdata(n o ) which stands for
normally ordered robust VSB data

One input of a first multiplexer 92
receives ATSC formatted packets each comprising (1)
a valld three byte transport header with a PID
number for robust VSB data, (ii) 184 placeholder
bytes of dummy robust V8B data, and (ii1l) twenty
placeholder bytes for dummy ATSC Reed/Solomon parity
data The other input of the first multiplexer 92
receives ATSC formatted dummy packets each
comprising 207 bytes of dummy ATSC data  These ATSC

formatted dummy packets serve as placeholders for

-15-
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robust VSB data (Rdata(r o )), dummy ATSC
Reed/Solomon parity bytes, and dummy ATSC data The
reordering of the normally reordered robust VSB data
results from the deinterleaving of the deinterleaver
98 and the reordered data wmay be referxred to as
reordered robust VSB data

The Qummy ATSC Reed/Solomon parity bytes
{20 per packet) of the robust VSB packets and tha
dummy ATSC data packets (207 bytes pexr packet) are
discarded at 100 The remaining robust VSB packets,
each including a transport header and reordered
robust VSB data, are multiplexed by a second
multiplexer 102 with real ATSC data packets each
containing 187 bytes of a transport beader and ATSC
data Elther input to the second multiplexer 102
may be selected on a packet by packet basis and is
supplied to an ATSC transmitter 104 The selection
by the second multiplexer 102 of which input to pass
to the ATSC transmitter 104 i1s based on the robust
V8B map to be described hereinafter

The ATSC transmitter 104 typically
includes a Reed/Solomon encoder 106, an interleaver

108, and a twelve way 2/3 rata inner encoder 110 all

-17-
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As shown in Figure 8, a standard ATSC
receiver 120 includes a twelve way 2/3 inner decoder
122 which decodes the transmitted data to provide an
output data stream comprising normally ordered
robust data with interspersed transport headers,
ATSC data, and ATSC Reed/Solomon parity bytes
located according to the ATSC convolutional byte
interleave provided by the interleaver 108 An ATSC
deinterleaver 124 restores the transport headers,
ATSC data, and ATSC Reed/Solomon parity bytaes to
their transport “packetized” positions Also, the
ATSC deinterleaver 124 converts the normally ordered
robust V8B data into reordered robust VSB data
This reordered form permits an ATSC Read/Solomon
decoder 126 of the standard ATSC receiver 120 to
correctly test parity for the robust VSB data
packets The standard ATSC receivaer 120 can then
read the robust VSB data packet transport headers
and gracefully discard the robust VSB data packats
at 128 based on their PIDs

As shown in Figure 9, a robust VSB
receiver 130 includes a soft output twelve way 2/3

rate inner decoder 132 {A hard cutput 2/3 decoder

=-19=
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the interleaver 62 is needed in the robust VSB
receiver 130 allowing for lower overall feedback
delay to the phase tracker and/or equalizer The
outer decoded data can be used, for example, by an
enhanced slice predictor 142 to generate feedback to
the phase tracker and/or equalizer If desired, the
feedback may be gated, or the step size of the
equalizer gradient algorithm adjusted proportionally
to the reliability of the decoded data

The rcbust VSB data packet payload decoded
by the outer decoder 140 is deinterleaved by a
deinterleaver 144 (which is the inverse of the
interleaver 84) and is Reed/Solomon decoded by a
Reed/Solomon decoder 146 (corresponding to the
Reed/Bolomon encoder 82) in order to recomstruct the
original uncoded auxiliary data supplied to the
Reed/Solomon encoder 82 of Figure 7

As provided in the ATSC standard, a frame
comprises a plurality of segments each containing a
predetermined number of bytes The first segment of
a frame is a frame sync segment, and the remaining
seguents in the frame are data segments Although
robust VSB data can be transmitted in segments or in

-21~-
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segment, the dummy segment generator 150 sets the
transport header and ATSC Reed/Solomon parity bytes
to FF The dummy segment generator 150 sets tha
rest of the bytes of each robust VSB data dummy
segmnent to 00

These dummy segments are fed by the dummy
segment generator 150 to an ATSC convolutional byte
interleaver 152 whose output is then used to control
the discard block 136 which then responds to the FF
and 00 codes to correctly discard the reordered ATSC
data, the transport headers, and the ATSC
Reed/Solomon parity data which are interleaved
within the received data stream The discard block
136, thus, passes only the robust V8B data

Figure 11 shows a multiple outer code
robust VSB transmitter 160 The robuat V8B
transmitter 160 operates similarly to the robust V8B
transmitter 80 of Filgure 7 The robust VSB
transmitter 160 has a first Reed/Solomon encoder 162
which encodes first uncoded auxiliary data by adding
Reed/Solomon parity bytes to the first uncoded
auxiliary data, a second Reed/Solomon encoder 164
which encodes second uncoded auxiliary data by

-23-
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output of the third outer coder 178 is interleaved
by a third small block interleaver 184

The first ocuter coder 174 is a 1/4 rate
coder, the second outer coder 176 ia a 1/2 rate
coder, and the third outer coder 178 is a 3/4 rate
coder, although any other combination of these or
othar ocuter coders using different coding rates
could be used The data outputs of the first,
second, and third small block interleavers 180, 182,
and 184 are selected by a multiplexer 186 underx
control of a select input which determines the order
in which the differently outer coded data are
inserted into the frame to be tramnsmitted The data
at the output of the multiplexer 186 may be referred
to as Rdata(n o ) which, as before, stands for
normally ordered robust VSB data

The top three inputs of a multiplexer 190
recelve ATSC format packets each having of a valid
three byte transport header with a PID number for
robust VSB data, 184 placeholder bytes of dummy
robuat VBB data, and twenty dummy placeholder bytes
for ATSC Reed/Solomon parity data The xobust VSB

data at the topmost input of the multiplexer 190

/£
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multiplexer 190 with the next corresponding normally
ordered robust VSB data byte from the multiplexer
186

The output of the data replacer 194
contains normally ordered robust VSB data (which is
1/4 rate coded, 1/2 rate coded, and/or 3/4 rate
coded, as appropriate) with interspersed transport
headers, dummy ATSC Reed/Solomon parity bytes, and
dummy ATSC data packet bytes A convolutional byte
deinterleaver 196 (as described in the ATSC
Standard) deinterleaves the output of the data
replacer 194 to thus effectively “repacketize” the
data as packets of tranasport headers, reordered
robust V8B data (1/4, 1/2, and/or 3/4 rate coded),
dummy ATSC Reed/Solomon parity bytes, and dummy
packets of ATSC data The reordering of the
normally ordered robust VSB data results from the
deinterleaving of the deinterleaver 196

The dummy ATSC Reed/Solomon parity bytes
(20 per packet) and the dummy ATSC data packets {207
bytes per packet) are discarded at 198 in a manner
similar to that provided by the discard control line

134 and the discard block 136 of Figure 9 The

-27-
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output of the interleaver 206 are again normally
ordered robust VSB data Also, the interleaver 206
disperses the transport header bytes, the ATSC
Reed/Solomon parity bytes, and the ATSC data These
data are 2/3 rate coded by the twelve way 2/3 rate
inner encoder 208 and are transmitted The
transmitted robust VB data are in normal order,
1 e , the order provided at the output of the
multiplexer 186 This normal data order permits the
robust VSB receiver to avoid the delay caused by the
deinterleaver 52 and the interleaver 62

As discussed above, an ATSC frame
comprises a frame sync segment and a plurality of
data segments and, for convenience, rcbhust VSB data
are packed into groups of four segments More
specifically, Figure 12 shows an example of four
data segments that may be used in a frame to
transmit robust VSB data that is 1/2 rate coded,
Figure 13 shows an example of four data segments
that may be used in a frame to transmit robust VEB
data that 18 1/4 rate coded, and Figure 14 shows an
example of four data segments that may be used in a

frame to transmit robust VSB data that is 3/4 rate
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match However, three complete RVSB Reed-Solomon
blocks will pack exactly into four data segments
{1 5 bite per symbol) so that, for a 3/4 rate outer
code, four segments contain three robust
Reed/Solomon encoded blocks

Accordingly, Figures 12, 13, and 14 can be
represented by the following table

8 X Y
1/2 1 2
1/4 1 4
3/4 3 4

where X represents the number of complate robust
Reed/Solomon encoded blocks and Y represents the
number of frame segments required to contain the
corresponding number X of robust Reed/Solomon
encoded blocks

However, it should be understood that
other coding rates can be used in conjunction with
the present invention and, therefore, the above
table will change depending upon the particular
coding rates that are used

-31-
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in the ATSC Digital Television Standard A/S3 and the
Guide to the Use of the ATSC digital Television
Standaxd A/54, except that the B parameter for the
robust deinterleaver is 46 instead of 52 and the
parameter N is 184 instead of 208

Because a robust VSB Read/Solomon block
comprises 184 bytes, and bacause an integral number
of robust VSEB Reed/Solomon blocks are in a data
frame, the number of rcbust VSB data bytes plus
robust VSB Reed/Solomon parity bytes in a data frame
is always evenly divisible by 46 Therefore, the
frame sync segment can be used as a synchronizer for
the deinterleavers 58 and 144 (Dy) in the receiver,
regardless of the value of G (to be described
below) At frame aync, the deinterleaver
commitators are forced to the top positions  The
deinterleavers 58 and 144 are byte wise

deinterleavers

Data Mapping
As discussed above, each data frame may

contain a mix of robust V8B data segments and ATSC

{(non-robustly coded) data segments Moreover, the

-33-
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Each 8, (such as 8,/ or 8,,; or 8,,) 1s encoded as
eighteen symbols (bits) of two level data For all
three codes, a total of 3 x 18 = 54 symbols are
needed as a definition of the robust VEB map These
symbole are insexrted into the reserved area near the
end of each frame sync segment {(just before the
twelve pracoding bita) For each group of eighteen
bits (b,g b;), the last six bits (bg b,)
represent the number G of groups of eight segments
(8 segments = 2, 4 or 6 robust VSB data packets
depending on the ocuter code) mapped as robust VSB
data in the current frame The twelve preceding
bits are for comb filter compensation (see the Guide
to tha Use of the ATSC digital Television Standard
A/54) Accoxrdingly, as shown in Figure 18, bite b,

b, represent the number G, bita b,, by,
are the complement of bits bg b,, and bits b,;

b, can be alternating +1 and -1 (or any other
pattern)

Let it be assumed that 8 = 8,,, + S;, +

S3/4 Because 312/8 = 39, 0-39 groups of eight
segments can be mapped as robust VSB data oxr 8 VB

-35-
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such that, as to RVSB segments, the first 8 x 8;/4
segmnents contain the ¥ rate outer coded data, the
next 8 x 81/ segments contain the ¥ rate outer
coded data, and the last 8 x 83/4 segments contain
the X rate outer coded data However, other robust
ViR data segment organizations are possible for
these three outer coders or for amy number of other
types of outer coders

Because this robust VSB map is contained
in the frame sync segment, as discussed above, the
robust VSB map does not enjoy the same level of
coding gain as the robust VSB data However, the
robust VSB map may still be reliably acquired by a
raobust VSB receiver by correlating the robust VSB
aap over scme number of frames Therefore, the
robust VSB map should not change too often (for
axample, not more often than every ~60 frames)

The above mapping method allows a receiver
to reliably and simply acquire the robust VSB map by
correlation Once a receiver has acquired the map,
it is desirable for the receiver to instantly and
reliably track changes in the map In order to
inetantly and reliably track changes in the map, the

-37=-
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number of frames read from a previously received
frame If the receiver finds at any time that the
definition for an outer code previcusly acquired by
the frame sync correlation does not match the
definition for that outer code in the first robust
VBB data segment, the receiver should restart its

map acquisition process

RVEE Enbanced Slice Prediction and Equallzex

Feadback

ATSC 8 VSB receivers make important use of
adaptive equalization and phase tracking as
explained in the ATSC Digital Television Standard
A/53 published by the Advanced Television Systems
Committee, in the Guide to the Use of the ATSC
Digital Television Btandard A/54, also published by
the Advanced Television Systewms Committee RVHB as
described above has features that allow for
improvements in adaptive equalization and phase
tracking

One such improvement results from feeding
back delayed reliable estimates of the input symbol
level to the adaptive equalizer and/or phase tracker

-39-

23 ¢



10

15

20

W 01/78494

at the current time t, the slice predictor of the
inner decoder 302 decides a most likely state at
time £t Then, based on the next possible pair of
states, four possible predicted input levels {out of
eight) for the next symbol at time t + 1 are
selected For example, as shown by the inner
decoder trellis in Figure 20, if the most liakely
state at time t is state one, the next state is €[l
5 2 6] Therefore, tha next input level at time t +
1 may be -7, +1 , -3 , or +§ These next input
levels correspond to decoded bit pairs 00, 10, 01,
and 11, respectively

Similarly, the outer decoder 304 also
finds the best path wetric for the current time t
for the respective trellis A portion of this
trellis is shown in Flgure 21 for an exemplary outer
decoder and may be applied generally to all three
outer codes As shown ln Figure 21, two possible
ocuter decoder input bit pairs are selected for the
time £t + 1 based on the next possible palr of
states By way of example, the two possible outer
decoder input bit pairs may be 11 or 01 The bit

pair chosen by the outer decoder 304 is sent to a

-41-
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already selected by the slice predictor of the inner
decoder 302 The outer code can be a convolutional
code or other type of error correction code The
predictor enhancer 306 1s disabled during the
periods of time when ATSC data is being received

A feedback enhanced maxipum likelihood
sequence estimator (MLSE) slice predictor system 320
uses the Viterbi Algorithm and is shown in Figure 22
along with other relevant parts of an RVSB receiver
The feedback enhanced MLSE slice predictor system
320 has an inner decoder 322 and an outer decoder
324 which operate similarly to the inner decoder 302
and the outer decoder 304 described above However,
instead of using the slice prediction output of the
inner decoder 302, an enhanced MLSE module 326 is
configured to execute the usual Viterbi Algorithm on
the received signal by operating the eight state 2/3
rate code trellis (the same trellis used by the
inner decoder 322, including the precoder)

The enhanced MLSE module 326 selects as
its next input either (1) the nolsy eight level
received signal as delayed by a delay module 328 1f
the next input is a non-RVSB symbol or (1l) the bit
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An optional predetermined coded training

m——

segquence may be included in a specified portion of

the first RVSB sagment of a data field This
sequence is known in advance by both the transmitter
and receiver During the time the decoded training
saquence is ocutput from the outer dacoder 324, the
input to the enhanced MLSE module 326 is switched to
a stored version of the decoded training sequence
Certain modifications of the present
invention have been discussed above Other
modifications will occur to those practicing in the
art of tha present invention For example, although
the standard ATSC receiver 12 and the robust VSB
receiver 14 are shown above as separate recelivers,
the functions of the standard ATSC receiver 12 and
the robust VSB receiver 14 can be combined in two
data pathe of a single receiver capable of decoding
both types of data (ATSC data and robust VSB data)
Accordingly, the description of the
present invention is to be construed as illustrative
only and is for the purpose of teaching those
skilled in the art the best mode of carrying out the

invention The details may be varied substantially

-45-
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CLAIMS

2 1 A method of receivigg and processing
3 a digital signi}, the method being CHARACTERIZED by
4 the following steps

5 recelving the digital signal containing a
6 map and first and second N level data, wherein the

7 firet and second N level data have the same

8 constellation and different bit rates, wherein the

9 firset and second N level data are intermixed in a
10 data frame, and wherein the map contains information
11 indicating a location of at least one of the first
12 and second N lavel data in the data frame, and,
13 processing the first and second N level
14 data in accordance with the map

1 2 The method of claim 1 wherein the

2 1received digital signal contains a duplicate of the
3 wap

1 3 The method of claim 2 wherein the data
2 frame comprises an ATSC frame having a frame sync

3 segment and multiple data segments, wherein the map
4 i1is contained in the frame sync segment, and wherein

-47-
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1 8 The method of claim 1 wherein the

2 first N level data comprises first rocbust 8 VSB

3 data, and wherein the second N level data comprises

4 second robuat 8 VSB data

w o 3 " U e W W

9 The wmethod of claim 1 wherein the
first N level data comprises robust 8 VBB data, and
wherein the second N level data comprises ATSC data

10 The method of claim 1 further
comprising the step of correlating multiple
transmissions of the map

11 The method of claim 1 wherein the
digital sigmal further comprises third N level data,
wherein the map contains information indicating that
the first N level data have bean outer coded at a
first coding rate, that the second N level data have
been outer coded at a second coding rate, and that
the third N level data have been outer coded at a
third coding rate, wherein the map comprises first,
second, and third portions, wherein the first

-49-
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s8ix unspecified symbols

14 The method of claim 13 wherein the
data frame comprises an ATSC frame having a frame
sync segment, wherein the frame sync segment
contains twelve precoding symbols, and wherein the
map 1s contained in the frame sync segment of the
ATSC frame jJust before the twelve preacoding symbols

15 The method of claim 11 wherein the
first, second, and third portions each comprise

first symbols designated as G indicating
where in the data frame the corresponding first,
second, and thirxrd N level data can be found,

second symbols designating the complement
of G, and,

third unspecified symbols

16 The method of claim 11 wherein the
data frame contains m data segments, wherein the
firat portion of the map comprises a first number
from zero to n indicating a first subset of the m

data segments containing all of the first N lavel

51~
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1 19 The method of claim 18 wherein the

2 map comprises a number from zero to n, and wherein n
3 is evenly divisible into m

1 20 The apparatus of claim 19 wherein n

2 ia 39

1 21 The apparatua of claim 20 wherein, if
2 the map contains the aumber 39, the m data segments
3 contain only the first N level data

1 22 The method of claim 1 wherein the

2 processing step comprises the step of discarding the
3 first N level data on the basis of PID numbers

1 23. The method of claim 1 whexein the

2 processing step comprises tha step of discarding the
3 first N level data on the basis of the map

1 24 The method of claim 1 wherein the

2 processing step comprises the following steps

3 discarding the first N level data on the

4 baseis of PID numbers, and,

-53 =

70 sl



RVSB Transmitfer (inrhal concept) ATSC Transrmtter
AL lransmier
o 16 18 20 evss dato f24i m(28 fa
wu—bm—ﬂIr—hw T 'i” m—”Iq
{bytes) txhdr | mux i ___ —_—
ATSC
Video—P
ot —]
Figure 1

________ c36 S 1

30 32!
rate ] |

™ |[»
| coder E

12
.38 S

ATSC Receiver 34 36
40
12 ATSC ARS ATSC Video
soft n —» 23 Mw:ydm Du > dec f > Packets
42 Discard
4———————— Shce Predictor kvsa
Figure 2

mapper funcion
Z2|Z1 20 |level
gjoio | -7
ojoj1 -5
oj{1/0} -3
oj1j1 |1
1{o]o |+
T]01 1 | +3
1{1]0 | +5
1T{1] 1 | +7
Figure 5

T

M

r6t8L/10

CEL60/T0S/1Dd

P



hard —C
54 ooht outer '
softin—» 2/3 rale —oDa_H_. i-L,Dr_,m“r,ma

g Figure 3
[
erocoder c4 32 .
s e 5
l % | tolbsoncoder 46 48
2 i vz | |2
' H i H oulput
U 1 ] ! 8 level
i i symbol
X1 Yi_i o L mapper |
2 bit uncoded ! ! ’
input symbol ! H
1 120
| 1
' :
: i

T6I8L/10 OM

€CL60/108N/204



53

W 01/T8494 PCT/USO109733
2
branch label
XX , / mapped output level
siate = siale =
Q,Q,9, QY Q

007, 1W/+1,01/3,1/+5 0 0 O [

1047,00/+1,11/3,01/+5 1 O 0

08 N/+S5W-7,0+1 0 1 0 l ‘ \ 010
W3n+5w7m+1 1 1 0 ] ‘ 110
A /

» ()
00/5, 10/+3,01-,/+7 0 O 1 i ’ _ XN 001
WS048, TAL,0/47 1 0 1 I‘ 7,

QA T4+,051043 0 1 1 '

NALO/47,005,00+3 1 1 1 ~ [ 111




<

RVSB Transmitter b
U 80 Rdafa (n o.), with g
A 82 84 86 88 S b ridviy ~ g
g P g 9 P e PR o
anc r coder inferieaver )
/

Rddalne) AT Trarwmbne____ /[ _ c104

L = LNy (110

Rdatafr o.) ! aRs 12 way ATSC i

boef o ol PR
i L _ .
B decy \ b
ol
ARSpar, ’
E rackets
s .
AmmyRdm g8 9y Figure 7
dummy ARSper] 3
dmmyATSC | mux Iu g
Packels §
m—-f &



W o8I

kr120

126

/

B e o
{ix hdr, ATSC video, ARSpar]
>

124

-+ D,

ATSC Recever
12

ATSC
! e
RVSB

Figure 8

§/12

PCT/US0109733

2 ey
“W ¥l
z |0
L“Wﬂﬂﬂ
i
3=t §
g
€ Y
g 1 3
Ydatl | £
ekl
DL B
3 )

video,

£

yiidd

oulput

"""’mn..’.;'.'a
(L) ocatiors

132

et

RVSB Recewver
12

decision
feedback
o
tracker,
equalzer



gt

RVSB Recsiver oot
prob vecior of Rdoia (n.0.),
Xll'shc un:b*' at
ntecioaved (L.} locabions
132 i 136
12 ATSC discard all Tx hdr &
o 1573 rate soft out 'ARS panty and discard |——# soft Rdatafn .)
TCM decoder aIIAE'C ata
b feep"
150
C 152
RmopDala - Ja
) ummy sagment ;I ]
meoSyncI generator al 794
207 byle segments.
ix hdr, ARSpar, ATSC video = ff
RVSB data = 00
Figure 10

36

r6I8LI0 M

(47, ]

€EL60/1081/1Dd

2L



RVSB Transmitler 162 168 174 160
Uncoded
| RRS 1/4 small block
I W N R
164 17 176 p
Uncoded
Aux dafa E:cs Ir ‘g‘: ""“'Imdlu"d‘w" » mux 2 Adataln.)
JIG‘ f17 178 Rdaia (n o.), with
Uncoded 374 tx hdr,
RRS small block
Aux. dota ———p ARSpar and ATSC
(Rdata) we [# 1> e saver -M—T vla:)oallnh:und
Adata (n o ), with dispersed tx hdr and dummy /
5o "‘““"“""ES,EE:" ATSC Tromsmitter /. 202
92 & 2000 304 .o 7o |
! d M e T R 206/~ “s,cxos:
T[Tt DM EN I WA N
— Rdata (n o) Du ‘ T Tr ,c )\ m meodnr '
| dummy S 3‘ ___________________ !
| ATSC pockets fox b
B | Rl By Bl o
dummy ARSpar] 190 rbdf [ix hdr, ATSC video, ARSpar]
[:lluhdr _L. /4 data(r 9‘
dummy ARSpad —»| 1/2 : and ATSC packets
fix hdr 34 -
dummy Rdata | .
dummy ARSpar) | Figure 11
dummy ATSC —T
solact

37

L

618L/10 OM

EEL6O/TOS/LDd

24

&

-



WO 01/78494 PCTAUSO1/09733 3 4
8/12
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& Figure 12 9
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(54) Taitulo PLANIMETRIA PARA UN SISTEMA DE COMUNICACION

DIGITAL

{57) Resumen Un receptor recibe una sefial digital La sefial
digital contiene una trama de datos VSB robustos y de
datos ATSC y la seflal digital contiene ademds un mapa
El mapa contiene informacién que indica una
localizacién de los datos VSB robustos y de los datos
ATSC dentro de la trama Un decodificador del receptor
decodifica la seflal digital Un procesador del receptor
procesa por lo menos uno de los datos VSB robustos y
los datos ATSC de acuerdec con 1la 1informacién de

localizaci6n contenida en el mapa
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PLANIMETREA PARA UN SISTEMA DE COMUNICACION DIGITAL

Solicitudes Relacionadas

Esta solicitud reivindica el beneficio para la Solicitud
Provisional Norteamericana No 60/198 014, presentada el 18
de abril de 2000 y para la Solicitud Provisicnal
Norteamericana No 60/255 476 presentada el 13 de diclembre

de 2000

Campo Técnico del Invento

El presente invento se relaciona con 1a\;ransmisi6n y/o

recepcién de datos digitales

Antecedentes del Invento

El estadndar en los Estados Unidos para la transmisidén de
seflales de televisién digital se conoce como datos VSB 8
(Estdndar de Televisién Digital ATSC A/53) Estos datos VSB 8
tienen una constelaciédn que consiste de ocho posibles niveles
de simbolos En un sistema VSB, los ocho niveles de simbolos
posibles estidn todos en la misma fase En un sistema QAM, sin
embargo, los simbolos se transmiten en relacidén de cuadratura

de fase

El esténdar arriba mencionado eapecifica el formateo y
modulacidén de datos de audio y de video digitales Los datos

se transmiten en la forma de simbolos con cada simbolo

y- /1
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representando dos bits de datos que son cuadriculas
codificadas en tres bits de datos codificados en cuadricula
Cada tres bits de datos codificados en cuadricula se mapean
en un simbolo que tiene un nivel correspondiente a uno de los
ocho niveles La codificacién e intercalacién Reed/Solomon
también se suministran para incrementar la robustez de la

informacién transmitida

Los datos auxllliares (diferentes de los datos de wvideo

digital o de audilo) §;mb1én e

de televisidén digital Estos)datos se formatean y modulan de
r

conformidad con la norma en la misma forma que los datos de

e@ transmitirse en un canal

=
video y aud 9 Los receptores fabricados de conformidad con
la norma 8 VSB pueden leer identificaciones de paquetes
(PIDs) que les permiten diferenciar entre datos de audio,

video y datos auxiliares

Sin embargo, mientras que la robustez de las sefiales de

televisién digital transmitidas es suficiente para 1la

recepcién de televisién dig:l.tal,robustez puede no ser

suficiente para ‘la transmisién de datos auxiliares,

~ ———

particularmente cuando dichos datos sean criticos) De acuerdo
\-_‘--_'—-——"—‘.J

con lo anterior, una de las aplicaciones del presente invento

es la transmisiédn de datos auxiliares en g formato VSB con

—_—
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codificacién exterior para mayor robustez Los datos

——

auxiliares transmitidos de acuerdo con la aplicacién del
presente invento se referiridn en este documento como los

datos VSB robustos (RVSB)

Resumen del Invento

En un aspecto del presente invento, un método que

- —,

—
comprende lo siguiente recibir una sefial digital, en la que

la sefilal digital contiene datos VSB robustos, y en donde la

-

sefial digital contiene ademds un mapa que permite a un

receptor procesar los datoes VSB robustos, en donde dichos

e

datos contienen un duplicado del mapa, Y, procesar los datos

]

VSB robustos y el duplicado del mapa en respuesta al mismo
T

~

—

En otro aspecto del presente invento, un aparato Qque i

comprende un, receptor, un decodificador y un procesador El
—_— —
receptor recibe una sefial digital y esta seflal contiene una

t;z;ama de Pii_mf,..—m—i sequndos datos VSB 8 Los primeros y
segundos datos VSB 8 tienen distintas tasas de bits La seflal
digital contiene ademds un mapa y el mapa contiene
informacién que indica una localizacién de por lo menos uno
de los primeros y segundos datos VSB 8 en la trama El

decodificador decodifica la seflal digital El1 procesador

43
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procesa los praimeros datos VSB 8 de acuerdo con 1la

informacién de localizacién contenida en el mapa

En otro aspecto del presente invento, una seflal
eléctrica contiene un mapa, los simbolos de los primeros
datos, y los simbolos de los segundos datos Los simbolos de
los primeros y segundos datos tienen la misma constelacién,
los simbolos de 1los primeros Yy segundos datos tienen
diferentes tasas de bits, en donde 1los simbolos de los
primeros y segundos datos estdn entremezclados en una trama
de datos y el mapa contiene informacién que indica una
localizacién de por lo menos unc de los primeros y segundos

datos VSB 8 en la seflal eléctrica

En otro aspecto del presente 1nve® aparato dque
comprende un receptor, un decodificador y un procesador El
receptor recibe la seflal digital y la sefial digital contiene
una trama de primeros y segundos datos VSB 8 Los primerocs y
segundos datos VSB 8 tienen la misma constelacidén y los
primeros y segundos datos VSB 8 tienen distintas tasas de
bits La sefial digital contiene adem&s un mapa y el mapa
contiene 1nformaciétn que indica una localizacién de los

primeros datos VSB 8 en la trama El decodificador decodifica

e



la sefial digital El procesador descarta los segundos datos

VSB y procesa los primeros datos VSB B8

En otro aspecto adicional del presente 1invento, un
aparato que comprende un receptor y un primero y segundo
procesadores El receptor recibe una sefial digital y la sefial
digital contiene una trama de datos VSB robustos, datos ATSC,
o ambos Por lo menos los datos ATSC tienen numeros PID
asocliados con los mismos La sefial digital contiene ademas un
mapa Y el mapa contiene informacién que 1indica wuna
localizacién de los datos VSB robustos en la trama El
primero procesador procesa los datos VSB robustos baséndose
en el mapa El1 segundo procesador procesa los datos ATSC

basindose en los nimeros PID

Breve Descripcién del Dibujo

Estas y otras caracteristicas y ventajas seradn mas
aparentes a partir de la consideracién detallada del invento

cuando se tome en su conjunto con el plano en que

La Figura 1 muestra un transmisor VSB robusto para
transmisién de datos VSB robustos y datos ATSC de conformidad

con el presente invento,

g
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La Figura 2 muestra un receptor estindar ATSC para

recibir los datos ATSC transmitidos por el transmisor VSB

robusto de la Figura 1,

La Figura 3 muestra un receptor VSB robusto para el
recibo de datos VSB robustos transmitidos por el transmisor

VSB robusto de la Figura 1,

La Figura 4 muestra el codificador con tasa de 2/3 de

tasa de la Figura 1 con detalles adicionales,

La Figura 5 muestra la funcién de mapeo desempafiada por

el mapeador de la Figura 4,

La Figura 6 muestra la operacldén de los decodificadores

de tasa 2/3 de las Figuras 2 y 3,

La Figura 7 mueatra otro transmisor VSB robusto para
transmitir datos VSB robustos y datos ATSC de acuerdo con el

presente invento

La Figura 8 muestra un receptor ATSC estindar para
recibir los datos ATSC transmitidos por el transmisor VSB

robusto de la Figura 7,
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La Figura 9 muestra un receptor VSB robusto para recibir
los datos VSB robustos transmitidos por el transmisor VSB

robusto de la Figura 7,

La Figura 10 muestra un circuito para la generaciédn de
la sefial de control adecuada en la linea de control de

descarte de la Figura 9;

La Figura 11 muestra otro transmisor VSB robusto para la
transmisién de datos VSB robustos y de datos ATSC de acuerdo

con el presente invento,

La Flgura 12 muestra un ejemplo de cuatro segmentos de
datos que contienen datos codificados externos de tasa 1/2
que pueden transmitirse por un transmisor VSB robusto de

acuerdo con el presente invento,

La Figura 13 muestra un ejemplo de cuatro segmentos de
datos que contienen datos codificados externos de tasa 1/4
que pueden transmitirse mediante un transmisor VSB robusto de

acuerdo con el presente invento,

La Figura 14 muestra un ejemplo de cuatro segmentos de
datos que contienen datos codificados externos de tasa 3/4
que pueden transmitirse mediante un transmisor VSB robusto de

conformidad con el presente invento,
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La Figura 15 muwestra los intercaladores (I.) de las

Figuras 1, 9 y 11 con mayor detalle,

La Figura 16 muestra los desintercaladores (D) de las

Figuras 3 y 9 con mas detalle,

La Figura 17 muestra una estructura de definicién de

mapa de un primer padquete de datos VSB robustos de una trama,

La Figura 18 muestra una parte del segmentc sincronizado
de una trama que porta un mapa que indica en qué parte de la

trama pueden encontrarse los datos VSB robustos,

La Figura 19 1lustra un predictor mejorado de secciones

de acuerdo con una incorporacién del presente invento,

La Figura 20 muestra las cuadriculas del decodificador

interno de la Figura 19,

La Figura 21 muestra transiclones de estado posibles

para el decodificador externo de la Figura 19, y

La Figura 22 i1lustra un predictor mejorado de secciones

de acuerdo con otra incorporaciétn del presente invento

11
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Descripclédn Detallada

Transmisiédn y Recepciédn de Datos RVSB y ATSC

La Figura 1 muestra un transmlsor VSB (10) que transmite .S:D

tanto datos ATSC como datos VSB robustos (de acuerdo con\una

receptor ATSC estadndar (12) que recibe los datos ATSC

del presente invento La Figura 2 muestra un

4__—-')
transmitidos por el transmisor VSB robusto (10), y la Figura
- —— —

3 muestra un receptor VSB robusto (14) que recibe los datos
e ———

VSB robustos transmitidos por el transmisox VSB robusto (10)

El transmisor VSB robusto (10) incluye un

codificador Reed/Solomon (16) que codifica los bytes de dato;/>x<]

auxiliares no codificados (afiadiendd) bytes de paraida

Reed/Solomon a los bytes de datos auxiliares no codificados

Los bytes de datos auxiliares no codificados y los bytes de
paridad Reed/Solomon son intercalados por un intercalador
(18) Entonces los bytes de datos auxiliares sin codificar
Lntercalados Yy los bytes de paridad Reed/Solomon se codifican

on bits por un codificador e:@ (20) M

c6d1 o_convolucional u otro céddigo de correcciédn de errores

El codiflcador exterino (20) mejora la robustez de los bytes

de datos auxiliares no codificados y de los bytes de paridad

Reed/Solomon, conv1rtiéndoloq n bytes de datos robustos (e

12




adelante denominados bytes de datos VSB robustos) y en bytes

de paridad Reed/Solomon

El codificador externo (20) puede por ejemplo, ser un
codificador con una tasa de 1/2 que produzca dos bits de

salida por cada bit de entrada, o un codificador, con una
tasa de 1/4 que produzca cuatro bits de salida por cada bit
de entrada, o un codificador con tasa de 3/4 de tasa que
produzca 4 bits de salida por cada tres bits de entrada

Otros codificadores podrédn utillzarse en lugar de estos

En la salida del codificador externo (20), se adiciona

una {cabecera de transportel (tx) de tres bytes a cada grupo de

184 datos VSB robustos codificados y bytes Reed/Solomon para

formar paquetes de datos VSB robustos Un multiplexor (24)
multiplexa estos paquetes de datos VSB robustos con paquetes
de datos ATSC (tiplicamente video y audio) cada uno de los
cuales comprende una cabecera de transporte de tres bytes y
184 bytes de datos ATSC Cualqulera de estas entradas al
multiplexor (24) puede seleccionarse sobre la base de paquete
por paquete y cada entrada seleccionada se suministra a un
transmisor ATSC (26) La seleccién por parte del multiplexor
(24) por cuya entrada pasa hacla el transmisor ATSC (26) esté

basada en un mapa VSB robusto que se describira mas adelante

13
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El transmisor ATSC (26), tipicamente incluye un
codificador (28) Reed/Solomon, un intercalador (30) y un
codificador interno (32) de tasa 2/3, todo lo cual opera de

conformidad con la norma ATSC

Un receptor de la norma ATSC, tal como el receptor (12)
de la norma ATSC que aparece en la Figura 2, reclbe y procesa
los datos ATSC y descarta los datos VSB robustos De acuerdo
con lo anterior, el receptor de la norma ATSC (12) incluye un
decodificador interno de tasa 2/3 (34), un desintercalador
(36) y un decodificador Reed/Solomon (38) todos los cuales
operan de conformidad con la norma ATSC Sin embargo, el
receptor de 1la norma ATSC (12) esta programado para
decodificar las cabeceras de transporte de datos VSB robustos
y de datos ATSC (lo cual 1incluye el ©paquete de
identificaciones o PIDs que no han sido codificados por el
codificador externo (20)} El1l receptor de la norma ATSC (12)
lee los PIDs de todos los paquetes y en el (40), descarta
aquellos paquetes que tengan los PIDs de datos VSB robustos
El receptor de la norma ATSC (12) aincluye también un
predictor de secciones (42) (tal como el predictor de
secciones de la Patente Norteamericana No 5 923 711) que

responde a los datos decodificados internos y que proporciona

14
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una salida de vuelta al rastreador de fase y/o ecualizador,

tal como se conoce en la técnica

Los paquetes de datos VSB robustos pueden recibirse,
decodificarse y procesarse por un receptor VSB robusto tal
como el receptor VSB robusto (14) que se muestra en la Figura
3 Como se conoce Yy como Se muestra en la Figura 4, el
codificador interno de tasa 2/3 (32) del transmisor ATSC (26)
incluye un precodificador (44) y un codlificador de
cuadriculas de cuatro estados (46) En comblnacién, el
precodificador (44) y el codificador de cuadricula de cuatro
estados (46) puede considerarse como un codificador de ocho
estados que produce tres bits de salida codificados con
cuadricula (20 Z1 Z2) para cada dos bits de entrada (X1 X2)
Un mapeador (48) mapea los tres bits de sallida codificados
con cuadricula con un simbolo que tiene uno de ocho niveles
en la forma en que se indica en la Figura 5 Tal como Sse
conoce blen a partir de la teoria de c6digo convolucional, la
operacién del precodificador (44) y del codificador de
cuadriculas de cuatro estados (46) puede observarse como una

cuadricula cuaternaria (4-ary) de ocho estados.

Por consiguiente, en el receptor VSB robusto (14), un

decodificador interno con tasa de 2/3 (50) puede operar en

15



cualquier cuadricula cuaternaria (4-ary) de ocho estados que
vea al precodificador (44) y al codificador de cuadricula de
cuatro estados (46) del codificador internmo con tasa de 2/3
en combinacién, tal como se muestra en la Figura 6 para
producir una decisién de salida blanda (utillizando por

ejemplo, el algoritmo SSA _en la forma descrita en la

publicacién “Deteccién de_Salida Blanda Optima para Canales

( )

con Interferencia de Intersimbqlo”, Li, Vucetic, y Sato, IEEE

hY

Transacciones sobre la Teoria de la Informacién, Mayo de
1995) Esta operacién de toma de decisiones blandas es mis

complicada que el algoritmo Viterbl ampliamente utilizado,

—

que produce una si}lda de decisidédn dura, pero la operaciédn de

toma de decisidn blanda aprovecha mas ampliamente de ganancia

de la codificacién provista por el codificador externo (20)

La salida del decodificador interno con tasa de 2/3 (50)
se desintercala por un desintercalador (52) El receptor VSB
robusto (14) lee los PIDs de todos los paquetes a la salida
del desintercalador (52) Con base en estos PIDs el receptor
VSB robusto (14) descarta estos paquetes en el (54) que tiene

los PIDs de los datos ATSC y también descarta(las cabecer;g:::)

de transporte adicionadas posteriormente al codificador

externo (20) y los bytes de paridad adicionados por el

codificador Reed/Solomon (28} Asi, el receptor VSB robusto
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(14), en el (54), pasa tGnicamente los paquetes de datos VSB
robustos que contienen los datos VSB robustos codificados por
el codificador externo (20) Los paquetes de datos VSB
robustos se decodifican por un decodificador externo (56), se
desintercalan por un desintercalador (58) que es el inverso
del intercalador (18) y Reed/Solomon se decodifica por un
decodificador Reed/Solomon (60) para reconstruir los datos
auxiliares no codificados originales provistos al codificador

Reed/Sclomon (16) de la Figura 1

La salida confiable del decodificador externo (56) (que
se puede utlilizar en salida blanda o dura) es intercalada por
un intercalador (62) (que corresponde al intercalador (30) en
un trayecto de retroalimentaciédn (64) con el fin restaurar el
ordenamiento de los datos decodificados externos al orden de
los datos en el canal Estos datos decodificados externos
intercalados pueden por ejemplo utilizarse por un predictor
de secciones (66) para crear retroalimentacidédn confiable a un
rastreador de fase y/o0 ecualizador Sin embargo, la demora de
la retroalimentacién general introducida por el
desintercalador (52) y el intercalador (62) en el receptor
VSB robusto (14) es generalmente muy larga para proporcionar
retroalimentacién Util al rastreador de fase y/o al

ecualizador
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El arreglc que se muestra en las Figuras 7, 8 y 9 evita
la demora en la retroalimentaciédn introducida por el
desintercalador (52) y el intercalador (62) del receptor VSB
robusto (14) La Figura 7 muestra un transmisor VSB robusto
(80) en el cual los bytes de datos auxiliares no codificados
se codifican por un codificador Reed/Solomon (82) dque
adiciona bytes de paridad Reed/Solomon a los bytes de datos
auxiliares no codificados Los bytes de datos auxiliares no
codificados y los bytes de paridad Reed/Solomon son
intercalados por un intercalador (84) Entonces, los bytes de
datos auxiliares no codificados intercalades y los bytes de
paridad Reed/Solomon se codifican en término de bits por un
codificador externo (86), utilizando ya 8ea un cédigo
convolucional o un coédigo de producto turbo, en la forma
arriba 1indicada La salida en términos de bits del
codificador externo (86) es un pequefio blogque intercalado por
un intercalador de bloques pequefic (88) con el fin de reducar
el impacto de los errores de las rafagas del canal en el
decodificacién externo A los datos provistos por el
intercalador de bloques pequefic (88) puede hacerse referencia
como Rdatos (n o ) que corresponde a los datos VSB robustos

ordenados normalmente
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Una entrada del primer multiplexor (92} recibe
paquetes formateados ATSC cada uno de los cuales comprende
(1) una cabecera vadlida de transporte de tres bytes con un
nlmero PID para datos VSB robustos, (ii) 184 bytes gque
sostienen lugares de datos VSB robustos simulados, y (iii)
veinte bytes que sostienen 1lugares para datos de paridad
Reed/Solomon ATSC samulados La otra entrada del praimer
multiplexor (92) recibe paquetes simulados formateados ATSC,
cada uno de los cuales tiene 207 bytes de datos ATSC
simulados Estos paquetes simulados formateados ATSC sirven
como tenedores de lugares (“placeholders”) para los paquetes
ATSC reales que se afladen corriente abajo Las entradas del
primer multiplexor (92) pueden seleccionarse sobre la base de
paquete por paquete y esta seleccidédn esta basada en el mapa

VSB robusto que se describiri mas adelante

Las sallida seleccionada del primer multiplexor (92) es
intercalada por un intercalador (94) de acuerdo con la Norma
ATSC para intercalacién convolucional de Dbytes Un
reemplazador de datos (96) recibe tanto la salida del
intercalador (%4) como la salida del intercalador de bloques
pequefios (88) El reemplazador de datos (96) reemplaza cada
byte con lugar para tener datos VSB robustos simulados desde

el intercalador (94) con los sigulentes bytes de datos VSB
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robustos normalmente ordenados desde el intercalador de

bloques pequefios (88)

La salida del reemplazador de datos (96) contiene datos
VSB robustes normalmente ordenados con cabeceras de
transporte entremezcladas, bytes de paridad Reed/Solomon ATSC
simulados y bytes de paquetes de datos ATSC simulados Un
desintercalador (98), que opera de acuerdo con la Norma ATSC
para la desintercalacién de bytes, desintercala la salida del
reemplazador de datos (96) para asi “repaquetizar” de forma
efectiva los datos como paquetes de cabeceras de transporte,
o datos VSB robustos reordenados (Rdata(r o )), o bytes de
paridad Reed/Solomon ATSC simulados y datos ATSC simulados
El reordenamiento de los datos VSB robustos reordenados
normalmente resulta de la desintercalacién del
desintercalador (98) y a los datos reordenados puede hacerse

referencia como datos VSB robustos reordenados

Los bytes de paridad Reed/Solomon ATSC simulados (20 por
paquete) de los paquetes VSB robustos y de los paquetes de
datos ATSC simulados (207 bytes por paquete) se descargan en
(100) Los paquetes VSB robustos restantes, cada uno de los
cuales incluye una cabecera de transporte y datos VSB

robustos reordenados, son multiplexados por un segundo

2



multiplexor (102) con paquetes de datos ATSC reales cada uno
de los cuales contiene 187 bytes de una cabecera de
transporte y datos ATSC Cualquiera de las entradas al
segundo multiplexor (102) puede seleccionarse sobre la base
de paquete por paquete y se provee a un transmisor ATSC
(104) La seleccién del sequndo multiplexor (102) cuya
entrada pasa al transmisor ATSC (104) estd basada en un mapa

VSB robusto que se describird mis adelante

El transmisor ATSC (104) tipicamente incluye un
codificador Reed/Solomon (106}, un intercalador (108) y un
codificador interno de tasa 2/3 de doce vias (110) todo lo
cual opera de conformidad con la norma ATSC Del codificador
Reed/Scolomon (106) salen paquetes de cabeceras de transporte,
datos VSB robustos reordenados y bytes de paridad
Reed/Solomon ATSC multiplexados con paquetes de cabeceras de
transporte, datos ATSC y bytes de paridad Reed/Solomon ATSC
Los bytes de paridad Reed/Solomon ATSC para los datos VSB
robustos se calculan con base en los datos VSB robustos
reordenados Ademés, el intercalador (108) cambia el
ordenamiento de los datos VSB robustos de manera que dichos
datos en la salida del intercalador (108) vuelvan a ser datos
VSB robustos normalmente ordenados También el intercalador

(108) dispersa las cabeceras de transporte, los bytes de
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paridad Reed/Solomon ATSC y los datos ATSC Estos datos son
codificados a una tasa de 2/3 por el codificador interno de
tasa 2/3 de doce vias (110) y se transmiten Los datos VSB
robustos transmitidos estdn en el orden normal, vg, el
orden provisto a 1la salida del Iintercalador de bloques
pequefios (88) Este orden normal permite que el receptor VSB
robusto evite la demora causada por el desintercalador (52) y

por el intercalador (62) del receptor VSB robusto (14)

Tal como se indica en la Figura 8, un receptor de 1la
norma ATSC (120) incluye un decodificador interno 2/3 de doce
vias que decodifica los datos transmitidos para proporcionar
un flujo de datos de salida que comprenda datos robustos
normalmente ordenados con cabeceras intercaladas de
transporte, datos ATSC, y bytes de paridad Reed/Solomon ATSC
ubicados de acuerdo con la intercalacién convolucional de
bytes ATSC provista por el intercalador (108) Un
desintercalador ATSC (124) restituye 1las cabeceras de
transporte, los datos ATSC y los bytes de paridad
Reed/Solomon ATSC hacia sus posiciones “paquetizadas” de
transporte También el desintercalador ATSC {(124) convierte
los datos VSB robustos ordenados normalmente en datos VSB
robustos reordenados Esta forma reordenada permite que un

decodificador Reed/Solomon ATSC (126) del receptor ATSC
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estandar (120) lleve a cabo pruebas correctas de la paridad
de los paquetes de datos VSB robustos El receptor ATSC
estandar (120} puede entonces leer las cabeceras de
transporte de los paquetes de datos VSB robustos y facilmente
descartar los paquetes de datos VSB robustos en (128) con

base en sus PIDs

Tal como se 1indica en la Figura 9, un receptor VSB
robusto (130) incluye un decodificador interno de tasa 2/3 de
doce vias de salida blanda (132) (Un decodificador de 2/3 de
salida dura originaria una pérdida considerable de 1la
ganancia de codificacién) La salida del decodificador
interno de tasa 2/3 de doce vias de salida blanda (132)
incluye datos VSB robustos ordenados de forma normal con
datos ATSC reordenados, cabeceras de transporte y simbolos de
paridad Reed/Solomon ATSC dispersados dentro de los datos VSB
robustos en las ubacaciones indicadas por una 1linea de
control de descarte (134) de la que se hablaria mAs adelante
Un bloque de descarte (136), bajo el control de la linea de
control de descarte (134), descarta los datos ATSC
reordenados, las cabeceras de transporte y los simbolos de

paridad Reed/Solomon ATSC
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Un desintercalador de bloques pequefios (138)
desintercala los datos VSB robustos El desintercalador de
bloques pequefios {138) tiene un tiempo de demora
relativamente bajo El desintercalador dispersa errores
posibles de rdfaga en los datos VSB robustos a la salida del
decodificador interno de tasa 2/3 con doce vias de salida
blanda (132) Los datos VSB robustos ordenados de forma
normal se deccdifican en términos de bits por un
decodificador externo (140) que también agrupa los datos VSB
robustos en bytes La informacién amplificada le indica al
decodificador externo (140) qué tasa de codificaciédn utilizar
en los datos provistos al decodificador externo (140) en una
entrada de Datos Ruwwe No se necesita ni el desintercalador
(52) ni el intercalador (62) en el receptor VSB robusto (130)
permitiendc mencs demora en 1la retroalimentacidén general
hacia el rastreador de fase y/o el ecualizador Los datos
decodiflicados externos pueden ser utilizados, por ejemplo,
por un predictor mejorado de secclones (142) para generar
retroalimentacién al rastreador de fase y/0 al ecualizador
S1 se desea, la retroalimentaciédn puede atravesar por una
compuerta o se puede ajustar el algoritmo del gradiente del
ecualizador del tamafio del paso proporcionalmente a la

confiabilidad de los datos decodificados
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La carga 1Util del paquete de datos VSB robusto
decodificada  por el decodirficador externo (140) es
desintercalada por un desintercalador (144) (que corresponde
al inverso del intercalador (84)) y recibe una decodificacién
Reed/Solomon por un decodificador Reed/Solomon (146) {(que
corresponde al codificador Reed/Solomon (82)) para
reconstruir los datos auxillares no codificados originales
proporcionados al codificador Reed/Solomon (82) de la Figura

7

Tal como se indica en la norma ATSC, un marco comprende

una diversidad de segmentos cada uno de los cuales contiene

———

un nimero predeterminados de bytes El primer segmento de una
trama es un segmento sincronizado de la trama y los segmentos
restantes en la trama son segmentos de datos Aunque los
datoa VSB robustos pueden transmitirse en segmentos o en
segmentos parclales, es conveniente transmitir dichos datos
en pares de segmentos El mapa VSB robusto discutido arriba
indica cuédles pares de segmentos contienen datos VSB robustos
para que el bloque de descarte (136) pueda descartar

correctamente los datos ATSC reordenados antes de que éstos

puedan llegar al decodificador externo (140) Las

de transpor y los datos de paridad Reed/Solomon ATSC para

25
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todos los todos los segmentos (VSB robustos y ATSC) también

pueden descartarse por el bloque de descarte (136)

En la Figura 10 aparece un circuito conceptualmente
simple para generar la seflal de controcl adecuada en la linea
de control de descarte (134) para controlar esta funcién de
descarte, Jjunto con la porcién relevante del receptor VSB

robusto (130) El receptor VSB robusto (130) utiliza la

j

informacién del mapa recibida (el método ranumisién Y

recepcidn de esta informacidén de mapa estd descrito a

continuacién) para dar una orden a un generador

simulado (150) de cuando construir los segmentos de bytes

simulados (207) El generador de segmentos simulados (150)

también utiliza la seflal sincronizada de la trama. Para cada
Ay S ————

segmento simulado ATSC, el gWs simulados

(150) fi1ja todos los bytes en FF Para cada uno de los

segmentos simulados de los datos VSB robustos, el generador

de segmentos simulados (150) fija Qa cabecerﬁe transporte y
=
los bytes de paridad Reed/Solomon en FF El1 generador de

segmentos simulados (150) fija el resto de los bytes de cada

segmento simulado de datos VSB robustos en 00

Estos segmentos simulados son alimentados por el

generador de segmentos simulados (150) a un intercalador de

26
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bytes convoluclonal (152) cuya salida es posteriormente
F

utilizada para controlar el bloque de descarte (136) que
;__ —

posteriormente responde a los cbddigos FF y 00 para descartar
L ——— o

correctamente los datos ATSC reordenados, las de
- —

transporte y los datos de paridad Reed/Solomon ATSC que estén

1nterca1adode1 flujo de datos recibidos El bloque

de descarte (136) entonces, pasa Unicamente por los datos VSB

robustos

La Figura 11 muestra un transmisor VSB robusto con
cbdigo de salida miltiple (160) El1 transmisor VSB robusto
(160) opera de forma similar al transmisor VSB robusto (80)
de la Figura 7 El transmisor VSB robusto (160) tiene el

primer codificador Reed/Solomon (162) que codifica 1los

primeros datos auxiliares no codificados aﬂadlengo bytes de

e

paridad Reed/ Splomon a los primeros datos auxiliares no
\_ ==
codificados, un segundo codificador Reed/Solomon (164) que

codifica los segundos datos auxiliares no codificados
afiadiendo bytes de paridad Reed/Solomon a los sequndos datos
auxiliares no codificados, y un tercer codificador
Reed/Solomon (166) que codifica los terceros bytes de datos
auxiliares no codificados afiadiendo bytes de paridad
Reed/Solomon a dichos terceros datos auxillares no

codificados Los datos auxiliares no codificados, codificados
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de primeros como Reed/Solomon, son intercalados por un primer
intercalador (168), los segundos datos auxiliares no
codificados, codificados como Reed/Solomon, son antercalados
por un segundo intercalador (170) y, los terceros datos
auxiliares no codificados, codificados como Reed/Solomon, son
iantercalados por un tercer intercalador (172) Entonces, los
primeros datos auxiliares no codificados, codificados como
Reed/Solomon intercalados, se codifican en términos de baits
por un primer codlficador externo (174), los segundos datos
auxiliares no codificados, codificados como Reed/Solomon
intercalados, se ccdifican en términos de bits por un segqundo
codificador externo (176), y los terceros datos auxiliares no
codificados, codificados como Reed/Solomon intercalados, se
codifican en términos de bits por un tercer decodificador
externo (178) La salida en términos de bits del primer
codlficador externo (174) es intercalada por un primer
intercalador de bloques pequefios (180), la salida en términos
de bits del segundo codificador externo (176) es intercalada
por un segundo intercalador de bloques pequefios (182) y la
salida en términos de bits del tercer decodificador externo
(178) es intercalada por un tercer intercalador de bloques

pequefios (184)



El primer codificador externo (174) es un codificador
con tasa de 1/4, el sequndo codificador externo (176) es un
codificador con tasa de 1/2 y el tercer decodificador externo
(178) es un decodificador con tasa de 3/4, aln cuando se
puede utilizar cualquier otra combinacién de estos u otros
codlficadores externos que utilicen diferentes tasas de
cbdigos Las salidas de datos del primero, segundo y tercer
intercaladores de bloques pequeflos (180, 182 y 184) es
seleccionada por un multiplexor (186) bajo control de una
entrada selecta que determina el orden en que los diferentes
datos codificados externos se insertan a la trama para ser
transmitidos Los datos a la salida de multiplexor (186)
pueden mencionarse como Rdata(n o ), los cuales tal como ya
se dijo, corresponden a datos VSB robustos normalmente

ordenados

Las tres entradas superiores de un multiplexor (190)
reciben paquetes de formato ATSC, cada uno de los cuales
tiene una cabecera de transporte de tres bytes con un nimero
de PID para datos VSB robustos (184), bytes con sitio para
sostener datos VSB robustos simulados y veinte bytes
simulados con sitio para sostener datos de paridad
Reed/Solomon ATSC Los datos VSB robustos en la entrada de

mas arriba del multiplexor (190) corresponden a datos
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codificados con tasa de 1/4 del primer codificador externo
(174), los datos VSB robustos en la sigulente entrada del
multiplexor (190) corresponden a datos codificados con tasa
de 1/2 del segundo codificador externo (176) y los datos VSB
robustos en la siquiente entrada del multiplexor (190)
corresponden a datos codificados a una tasa de 1/3 del tercer
codificador externo (178) Los datos suministrades por 1la
entrada mias baja del multiplexor (190) comprenden paquetes
simulados del formato ATSC, cada uno de los cuales tiene 207
bytes de datos ATSC simulados Estos paquetes de datos ATSC
simulados sirven como sostenedores para los paquetes de datos
ATSC reales que deben adicionarse corriente abajo del
multiplexor (190) Las entradas al multiplexor (190) se
pueden seleccionar sobre una base de paquete por paquete de
acuerdo con la entrada scbre la linea de seleccién Esta
seleccién estd basada en el mapa de datos VSB robusto que se

describe mas adelante

La salida del multiplexor (190) es intercalada por un
intercalador (192) para lograr una intercalacién
convoluclonal ATSC correcta Un reemplazador de datos (194)
recibe tanto la salida del intercalador (192) como la salida
del multiplexor (186) El reemplazador de datos (194)

reemplaza cada byte con lugar para tener datos VSB robustos
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simulados desde el multiplexor (190) con los siguientes bytes
de datos VSB robustos correspondientes ordenados normalmente

que provienen del multiplexor (186)

La salida del reemplazador de datos (194) contiene datos
VSB robustos normalmente ordenados (codificados a tasas de
1/4, 1/2 y/o 3/4 segin sea apropiado) con cabeceras de
transporte intercaladas, bytes de paridad Reed/Solomon ATSC
simulados, y bytes de paquetes de datos ATSC simulados Un
desintercalador de bytes convolucional (196) (en la forma
descrita en 1la Norma ATSC) desintercala la salida del
reemplazador de datos (194) para asi “repaquetizar”
eficazmente 1los datos como paquetes de cabeceras de
transporte, datos VSB robustos reordenados (codiflcados a
tasas de 1/4, 1/2 o 3/4), bytes de paridad Reed/Solomon ATSC
simulados Y Ppaquetes simulados de datos ATSC El
reordenamiento de los datos VSB robustos ordenados
normalmente resulta de la desintercalacitn del

desintercalador (196)

Los bytes de paridad Reed/Solomon ATSC simulados (20 por
paquete) y los paquetes de datos ATSC simulados (207 bytes

por paquete) se descartan en el (198) en una forma similar a

aquella provista por la linea de control de descarte (134) y
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el bloque de descarte (136) de la Figura 9 Los paquetes VSB
robustos restantes, cada uno de los cuales incluye una
cabecera de transporte y datos VSB robustos reordenados, son
multiplexados por un multiplexor (200) con paquetes de datos
ATSC reales, cada uno de los cuales contiene 187 bytes de
cabecera de transporte y datos ATSC Cualquier entrada al
multiplexor (200) puede seleccionarse sobre una base de
paquete por paquete y se suministra a un transmisor ATSC
(202) La seleccién del multiplexor (200) cuya entrada pasara
al transmisor ATSC (202) estd basada en el mapa VSB robusto

que se describirid mAs adelante

El transmisor ATSC (202) tipicamente incluye un

codificador Reed/Solomon (204), un intercalador (206) y un
codificador interno con tasa de 2/3 de doce vias (208) todo

lo cual opera de conformidad con 1la norma ATSC El

codificador Reed/Solomon (204) saca los @etes de cabecezl

de transporte, los datos VSB robustos reordenados y los bytes

de paridad Reed/Sol

(cabeceras de transporte,\ datos ATSC, y bytes de parldad

Reed/Solomon ATSC Los bytes de paridad Reed/Solomon ATSC
para los datos VSB robustos se calculan con base en los datos
VSB robustos reordenados Ademas, el intercalador (206)

cambia el ordenamiento de los datos VSB robustos de manera
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n ATSC mul@dos con
<

%

74



que dichos datos a la salida del 1intercalador (206)
nuevamente sean datos VSB robustos ordenados de forma normal
También el intercalador (206) dispersa los bytes de la
cabecera de transporte, los bytes de paridad Reed/Solomon
ATSC y los datos ATSC Estos datos son codificados a 2/3 a
una tasa de 2/3 por un codificador interno de tasa de 2/3 con
doce vias (208) y son transmitidos Los datos VSB robustos
transmitidos se encuentran en orden normal, v g , el orden
provisto a la salida del multiplexor (186) Este orden normal
de datos permite al receptor VSB robusto evadir la demora
causada por el desintercalador (52) y por el intercalador

(62)

Tal como se discutid arriba, una trama ATSC comprende un

T
segmento sincronizado de trama y una diversidad de segmentos

- -~ s
Yy para convenlencia, los datos VSB robustos se empacan en

e

grupos de cuatro segmentos Mas especificamente, la Figura 12

muestra un ejemplo de cuatro segmentos de datos que se puede

utilizar en una trama para transmitir datos VSB robustos que
estdn codificados a una tasa de 1/2, la Figura 13 muestra un

ejemplo de cuatro segmentos de datos que pueden utilizarse en

una trama para transmitir datos VSB robustos que

-
Wﬁa una tasa de 1/4 y la Figura 14 muestra un

ejemplo de cuatro segmentos de datos que pueden utilizarse en
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una trama para transmitir datos VSB robustos qu

codificados a una tasa de 3/4 Estos ejemplos representan la
trama antes del intercalador (108) y asumen que cada grupo de
cuatro segmentos de datos VSB robustos contlene un nimero
integral de bloques codificados Reed/Solomon robustos cada
uno de los cuales tiene 184 bytes de largo, de los cuales

veinte bytes son bytes de paridad

Para el caso de un cédigo externo con tasa de 1/2, la
Figura 12 muestra que el codificador externo saca dos bits
por cada bit de entrada Un paquete de datos VSB robusto se
empaca como un bloque Reed/Solomon RVSB hacia un par de
segmentos de datos (un bit por simbolo) de manera que, para
un cédigo de salida con tasa de 1/2, cuatro segmentos
contengan dos bloques codificados Reed/Solomon robustos Como
se indica en la Figura 13, para el caso de cédigos externos
con tasa de 1/4, el codificador externo saca cuatro bits por
cada bit de entrada Los datos VSB robustos se empacan como
un bloque Reed/Solomon RVSB por cada cuatro segmentos de
datos (1/2 bit por simbolo) de manera que, para un cbHdigo
externo con tasa de 1/4, cuatro segmentos contengan un blogque
codificado Reed/Solomon robusto Tal como se 1indica en la
Figura 14, para el caso del cbédigo externo de tasa de 3/4 el

codificador externo saca cuatro bits por cada tres bits de
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entrada En este caso, las fronteras de los bytes y simbolos
transmitidos no siempre concuerdan Sin embargo, tres bloques
completos Reed/Solomon RVSB conformaridn un paquete exacto de
cuatro segmentos de datos (1 5 bits por simbolo} de manera
que, para un cddigo externo con tasa de 3/4, cuatro segmentos

contengan tres bloques codificados Reed/Solomon robustos

De acuerdo con lo anterior, las Figuras 12, 13 y 14

pueden representarse por la siguiente tabla

S X Y
1/2 1 2
1/4 1 4
3/4 3 4

donde X representa el nimero de bloques codificados
Reed/Solomon robustos completos y Y representa el nimero de
segmentos de trama requeridos para contener el ntmero X

correspondiente de bloques codificados Reed/Solomon robustos

Sin embargo, debe entenderse que pueden utilizarse otras

o—

‘Easas de codificaciébn en relacidn con el presente invento y,

por consiguiente, la tabla anterior variarid dependiendo de

las tasas particulares de codificacién que se utilicen

Los intercaladores (18), (84}, (168), (170} y (172) se

indican con mas detalle en la Figura 15 y los
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desintercaladores (58) y (144) también se muestran con més
detalle en la Figura 16, asumiendo que el bloque codificado
Reed/Solomon robusto se elige para que tenga 184 bytes de
largo Los intercaladores (18), (84), (168), (170) y (172)
son intercaladores convolucionales B = 46, M = 4, N = 184
que intercalan los datos VSB robustos en términos de bytes
Este esquema de intercalacién es el mismo esquema de
intercalacién ATSC descrito en la Norma A/53 de Televisién
Digital ATSC y en la Guia para Utilizar la Norma A/54 de
Televisidn Digital ATSC, salvo que el parametro B para el
intercalador robusto es (46) en lugar de (52) y el parametro
N es (184) en lugar de (208) Este intercalador se requiere
para que el receptor VSB robusto pueda manejar las largas
riAfagas de ruido en el canal altn cuando no se pase por el

desintercalador (D,) ATSC, como se indica en la Figura 9

Tal como se 1lustra en la Figura 1s, los
desintercaladores (58) y (144) son desintercaladores
convolucionales B = 46, M = 4, N = 184 que desintercalan los
datos VSB robustos en términos de bytes Este esquema de
desintercalacién también es iqual al esquema de
desintercalacién ATSC descrito en la Norma A/53 de Televisién

Digital ATSC y en la Guia para la Utilizacibdn de la Norma

—
A/54 de Televisiétn Digital ATSC, salvo que el parametro B
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para el desintercalador robusto es (46) en lugar (52) y el

pardmetro N es (184) en lugar de (208)

Teniendo en cuenta que el blogque Reed/Solomon VSB
robusto comprende 164 bytes y que un nimerc integral de
bloques Reed/Solomon VSB robustos se encuentra en una trama
de datos, el nimero de bytes de datos VSB robustos mas el
nimero de bytes de paridad Reed/Solomon VSB robustos en una
trama de datos es siempre divisible por 46 Entonces, el
segmento sincronizado de trama puede utilizase como un
sincronizador para los desintercaladores (58) y (144) (D;) en
el receptor, independientemente del valor de G (que se
describe mis adelante) En la sincronizacién de la trama los
conmutadores del desintercalador estdn forzados a las
posiciones més altas Los desintercaladores (58) y (144) son

desintercaladores en términos de bytes

Mapeo de Datos

Tal como se indicé arriba, cada trama de datos puede

contener una mezcla de @egmento; de datos VSB robustos y de
— _"

—
segmentos de datos ASTC (no codificados robustamente)

Ademas, los datos VSB robustos pueden contener datos
codificados con una mezcla de tasas de codificacién E1l

receptor VSB robusto (14) o (130) debe tener un mapa VSB
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robusto que 1indica cudles segmentos son codificados VSB

robustos y cudles cb6digos externos se utillza
N~
codificacién VSB robusta de manera que el recepfor VSB

robusto (14) o (130) puedan correctamente procesar los datos
/ e ———,

VSB robustos y descartar los datos ATSC Los transmisores VSB

robustos (10), (80) y (160) también utilizan el mapa VSB
—
robusto para controlar su correspondiente multiplexién y
Y — —
descartar funciones Este mapa VSB robusto se transmite por

un transmisor VSB robusto (10), (80) o (160) al receptor VSB
robusto (14) o (130) junto con todos los demds datos en la

forma descrita a continuacibn.

La presencia, humero y ubicacién de 1los datos VSB
robustos en una trama de datos codificada con un cddigo
externo particular se 1indica por uno o mis nimeros Sc que
aparecen como datos de dos niveles en el segmento
sincronizado de trama de la trama de datos Como ya se sabe,
el segmento sincronizado de trama es el primer segmento en
una trama Entonces, para 1los cédigos externos descritos
arriba (con tasas de 1/4, 1/2 y 3/4), el segmento
sincronizado de trama preferaiblemente debe contener [S:/4, Sisz,
Y S3snl Cada S¢ (tal como Siszq, Si1/2, Y S3n) se codifica como
diez y ocho simbolos (bits) de dos niveles de datos Para

todos los tres cédigos, un total de 3 x 18 = 54 simbolos se
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requieren como una definicié4n del mapa VSB robusto Estos
simbolos se 1nsertan al Area reservada ca de la

terminacién de cada segmento sincronizado de\jtrama (justo

= et o - e

—— -

antes de los doce bits de precodificacién) Para cada grupo
de diez y ocho bits (bjs bi), los Gltimos seis bits (bs b;)
representan el numero G de grupos de ocho segmentos (8
segmentos = 2, 4 o 6 paquetes de datos VSB robustos
dependiendo del cédigo de salida) mapeados como datos VSB
robustos en la trama actuaﬂ Los doce bilts precedentes son

T
para compensacién de filtros combinada (ver la Guia para la

Utilizaci6én de la Norma A/54 de Televisiétn Digital ATSC) De
acuerdo con lo anterior, tal como se indica en la Figura 18,
logs bits bg b;, representan el numero G, los bits by bis
son el complemento de los bits bg by vy los bits b, b,

pueden alternarse +1 y -1 (o en cualquier otro patrén)

Asumamos que S = Sj;4 + Sis2 + Sy Como 312/8 = 39, 0-39
se pueden mapear grupos de ocho segmentos como datos VSB
rocbustos o como 8 datos VSB (datos ATSC) Por consiguiente,
cada S¢ puede tener un valor de 0 39, siempre que la suma S

de los mismos sea < 39

N\

Los segmentos de datos VSB robustos preferiblemente se

distribuyen en la forma mis uniforme posible & lo largo del
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la trama de datos Por ejemplo, 81 S = 1, entonces 1los
sigulientes ocho segmentos se mapean como sSegmentos de datos
VSB robustos y todos los otros segmentos se mapean como
segmentos de datos ATSC (1), (40), (79), (118), (157),
(196), (235) y (274). Si s = 2, entonces los siguientes diez
Yy sels segmentos se mapean como segmentos de datos VSB
robustos y todos los demids segmentos se mapean como segmentos
de datos ATSC (1), (20), (39), (58), (77), (96), (115),
(134), (153), (172), (191), (210), (229), (248), (267) y
(286) Estos ejemplos contintian hasta cuando S = 39, en donde
toda la trama de datos se mapea como segmentos de datos VSB
robustos Para algunos valores de S, el espacio entre pares
de segmentos de datos VSB robustos no es perfectamente
uniforme Sin embargo, para cualquier valor de S, el espacio
se determina de forma anticipada y por consigquiente, es

conocldo para todos los receptores

S1 una trama contiene datos VSB robustos proporcionados
por tres codificadores externos que operan a tasas de 1/4,
1/2 y 3/4, entonces los datos de estos tres codificadores

externos se pueden dividir en una trama de manera que en

cuanto se refiere a los segmentos RVBS, los primeros
sBegmentos 8 x S,;,4 contengan los datos codificados externos

con tasa de 1/4, los siquientes segmentos B x S;,2 contengan
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datos codificados externos con tasa de 1/2 y los ultimos
segmentos B x Sj3,4 contengan datos codificados externos con
tasa de 3/4 8Sin embargo, son posibles otras organizaciones
de segmentos de datos VSB robustos para estos tres
codificadores externos o para cualquier nimero de otro tipo

de codificadores externos

Considerando que este mapa VSB robustd esti contenido e

el segmento sincronizado de trama, tal co discutié

r; ——— — gt
arriba, el mapa VSB robusto no disfruta del mismo nivel de

ganancia de codificacidn que los datos VSB robustos No
obstante, el mapa VSB robusto puede todavia adquirirse en
forma confiable por un receptor VSB usto mediante 1la
correlacién del mapa VSB robusto( sobre Algin numero de
tramas Por consiquiente, el mapa VSB robusto no debe cambiar
muy a menudo (por ejemplo, no mds a menudo de cada ~60

tramas)

El método de mapeo arriba indicado le permite a un
— —

receptor‘adqulrlr confiable y simplemente el mapa VSB robusto
por correlacién Una vez que un receptor ha adquirido el
mapa, es deseable que instantdneamente rastree los cambios en
el mismo de forma confiable Para rastrear dichos cambios en

el mapa de forma instantdnea y confiable, la definicidédn del
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mapa VSB robusto para cada cbédigo externo, w los

bits combinados de compensacién, se duplica en el primer
bloque codificado Reed/Solomon VSB robusto de la trama

Ademéds, existen datos que indican (1) cudndo en el futuro el
mapa cambiard y (11) la definicién futura del nuevo mapa El
primer pagquete de datos VSB robustos de una trama para un
codificador externo, por consiguiente, tiene la estructura
indicada en la Figura 17, en donde la definicién de datos del
mapa VSB robusto /esté dadg)por lo siguiente ocho bits que

S—
designan en mapa actual (dnicamente seis de estos bits se

utilizan), ocho bits que designan el\?ﬁmero de tramas hasta
que cambia el mapa (1-125, si es 0, entonces no se é;;eran
cambios), Yy, ocho bits que designan el sigulente mapa
(nuevamente, solo seis de estos bits se utilizan) La porcliédn
restante del primer paquete de datos VSB robustos corresponde
a datos El primer segmento RVSB en una trama para un

codificador externo respectivo tlene el arregloc que se

ilustra en la Figura 17

De esta forma,,un receptor puede rastrear cambios en el
mapa utilizan tos VSB robustos confiables Ain cuando un

error de rafaga destruya un nimeroc de tramag, el receptor
S~
puede mantener su proplo conteb;ffgsggg;ggsﬁ de las tramas

—————————————

utilizando el nimero de tramas que se hayan leido a partir de
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una trama recibida previamente Si1i el receptor en cualdquier
momento encuentra que una definicién para un cddigo externo
previamente adquirido por la correlacién sincronizada de la
trama no concuerda con la definicién para dicho cbédigo
externo en el primer segmento de datos VSB robustos, el

receptor debe reiniclar su proceso de adquisicién del mapa

Prediccién Mejorada de Secciones RVSB vy

Retroalimentaclidn del Ecualizador

Los receptores VSB ATSC 8 hacen uso importante de la

ecualizacién adaptiva y del rastreo de fase en la forma

explicada en la h‘Tg_rma A/53 de Televisién Digital ATSC

e

publicada por el Comité de Sistemas Avanzados de Tglevisién,

P -

==

en la Guia para la Utilizacién de la Norma A/54 de Televisiédn
Digital ATSC, también publicada por el Comité de Sistemas de
Televisién Avanzada El1 RVSB tal como se describié arriba
tiene caracteristicas que permiten mejoras en la ecualizacién

adaptiva y en el rastreo de la fase

El mejoramiento resulta de la retroalimentacidén de
estimados confiables demorados del nivel de simbolos de
entrada al ecualizador adaptivo y/o rastreador de fase con

base en una estimacién de secuencias a part\i_r_gg_un_uggz_i]'.m

Viterbi mejorado (Ver “El Algoritmo Viterbi”, G D Forney,
/———-———.—
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Jr , Proc 1I1EEE, vol 61, pp 268-278, marzo de 1873) Este
tipo de retroalimentacién evita la necesidad de
“recodificaci6tn”, que tiene un problema de inicializacién de

estado

La Patente Norteamericana No 5 923 711 titulada

“Predictor de Secciones para un Receptor de Sefial” revela un

receptor VSB 8 ATSC qug utiliza un predictqg_ge secciones
con el fin de proporcionar retroalimentaciédn mas confiable al
rastreador de fase o© al ecualizador adaptivo Esta
retroalimentacién puede ser atn mas confiable con el sistema
de prediccién de secciones mejorado (300) que se muestra en
la Faigura 19 El sistema de prediccibdén de secciones mejorado
(300) tiene un decodificador interno (302) y un decodificador
externo (304) que operan de forma similar a los
decodificadores internos y a los decodificadores externos

arriba descritos

La salida de prediccién de secciones del decodificador

interno (302) trabaja en una forma similar a aquella descrita

en la Patente Norteamericana 5 923 711 arriba mencionada. Tal
________f-'-'——-—.

—
como se explicé anteriormente, el decodificador interno (302)

.
se basa en cuadriculas cuaternaria-e 8 estados que

incluyen un precodificador Con base en la mejor métrica de

{1



trayectoria al tiempo actual t, el predictor de secciones del
decodificador interno (302) decide el estado mi&s probable en
el tiempo t Entonces, con base en el siguiente par posible
de estados, se seleccionan cuatro niveles de entrada predicha
posible (entre ocho) para el siguiente simbolo en el tiempo t
+ 1 Por ejemplo, como se indica en las cuadriculas del
decodificador interno en la Fiqgura 20, si1 el estado mas
probable en el tiempo t es el estado uno, el siguiente estado
serd e[l 5 2 6] Por consigquiente, el siguiente nivel de
entrada en el tiempo t + 1 puede ser -7, +1, -3 o +5 Estos
niveles de entrada siguientes corresponden a pares de bits

decodificados (00), (10), (0l1) y (11), respectivamente

De forma similar, el decodificador externo (304} también
encuentra la mejor métrica de trayectoria para el tiempo
actual t para las respectivas cuadriculas Una porcidén de
esta cuadricula se muestra en la Figura 21 para un
decodificador externo ejemplar Y se puede aplicar
generalmente a todos los tres cédigos de salida Tal como se
indica en la Figura 21, se seleccionan dos posibles pares de
bits de entrada del decodificador externo para el tliempo t +
1l con base en el siguiente par posible de estados A manera
de ejemplo, los dos posibles pares de bits de entrada al

decodificador externo pueden ser (10) o (01) El par de bits
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escogido por el decodificador externo (304) se envia a un
mejorador de prediccién (306) que selecciona niveles de
amplitud +5 o -3 del el grupo de cuatro niveles previamente
seleccionado por el predictor de secciones del decodificador
interno (302) como la prediccidén de secclones mejorada para
el tiempo t + 1 Considerando que la prediccién de secciones
del decodificador interno (302) tiene una demora cercana a
cero, pero como el decodificador externo (304) solo puede
operar sobre el mismo simbolo hasta después de que el
decodificador interno (302) haya provisto una salida blanda
decodificada, un mbédulo de demora {(308) proporciona un tiempo
de mora levemente mayor que el tiempo de demora del rastreo
del decodificador interno (302) La prediccién de secciones
proporcionada por el mejorador de prediccidn (306) se puede
proporcionar como retroalimentaciétn a un ecualizador de

rastreo de fase (310)

Con algin tiempo de demora adicional, el decodificador
externo (304) puede tomar una decisidén dura final vy
seleccionar un Unico par de bits de entrada mas posible para
el tiempo t + 1 Por ejemplo, si se encuentra que 1l es el
par de bits de entrada mas probable para el decodificador
externo (304) seqin lo determinado por su Algoritmo Viterbi,

esta 1i1nformacién es enviada por el decodificador externo
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(304) al mejorador de prediccibén (306) que entonces elige +5
de un conjunto de cuatro niveles y pares de Dbats
correspondientes ya s8Seleccionados por el predictor de
secciones del decodificador interno (302) El cbébdigo externo

puede ser un cbdédigo convolucional u otro tipo de cbdbdigo de
[ e

correccién de error El mejorador de prediccidén (306) es

b~
inhabilitado durante los periodos de tiempo cuando los datos

ATSC estdn siendo recibidos

Una retroalimentacién del sistema mejorado de prediccidn
de seccicnes (320) del estimador de secuencias posibles
miaximas (MLSE) utiliza un algoritmo Viterbi tal como se
muestra en la Figura 22 junto con otras partes relevantes de
un receptor RVSB La retroalimentacién del sistema mejorado
de predicci6tn de secciones MLSE (320) tiene un decodificador
interno (322) y un decodificador externo (324) que opera de
forma similar al decodificador ainterno (302) y al
decodificador externo (304) arriba descritos Sin embargo, en
lugar de utilizar la salida de predicciétn de secciones del
decodificador ainterno (302), se configura un médulo MLSE
mejorado (326) para ejecutar el Algoritmo Viterba usual sobre
la seflal recibida mediante la operaciétn de cuadriculas de

cbdigo con tasa de 2/3 de ocho estados (las mismas
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cuadriculas utilizadas por el decodificador interno (322),

incluyendo el precodificador)

El médulo MLSE mejorado (326) selecciona su siguiente
entrada, bien sea (1) la sefial recibida de nivel ocho ruidoso
demorada por un médulo de demora (328) sl1 la siguiente
entrada es un simbolo no RVSB, o (ii) la salida de decisién
de pares de bits del decodificador externo (324) (duro y
blando) si la siguiente entrada es un simbolo RVSB El médulo
MLSE mejorado (326) realiza esta seleccidn de acuerdo con la

informacién de simbolo por simbolo en el mapa RVSB

El m6dulo MLSE mejorado (326) saca uno de ocho simbolos
posibles como su prediccién de secciones, y esta prediccién
de secciones (decisién de simbolo) es provista por el médulo
MLSE mejorado (326) como retroalimentacién a un ecualizador o

a un rastreador de fase (330)

El mbédulo MLSE mejorado (326) deberia seguir una
trayectoria méAs correcta a través de la cuadricula de ocho
estados que la que sigue el codificador interno (322) porque
el m6dulo MLSE mejorado (326) obtiene entradas mas confiables
del decodificador externo (324) cuando un simbolo RVSB esta

disponible

40



La salida del mbédulo MLSE mejorado (326) puede ser una
decisién de seccién dura o de nivel blando También,
cualquler indicacién de confiabilidad del simbolo del
decodificador interno (322) o del decodificador externo (324)
se puede utilizar para cambiar el tamafio del paso del
algoritmo IMS del ecualizador (Ver 1la Guia para 1la

Utilizacidn de la Norma A/54 para Televisién Digital ATSC)

Una secuencla opcional de instruccién codificado
predeterminado puede 1incluirse en una porcidn especificada
del praimer segmento RVSB de un campo de datos Esta secuencia
es conocida por adelantado tanto por el transmisor como por
el receptor Durante el tiempo en dque la secuencia de
instrucciétn decodificada sale del decodificador externo
(324), la entrada al mbédulo MLSE mejorado (326) se conmuta a
una versién almacenado de 1la secuencia de instrucciédn

decodificada

Algunas modificaciones del presente 1invento han sido
discutidas arriba Otras modificaciones se les ocurriran a
aquellos que practiquen la técnica del presente invento Por
ejemplo, aunque el receptor estandar ATSC (12) y el receptor
VSB robusto (14) se muestra arriba como receptores separados,

las funciones del receptor estandar ATSC (12) y del receptor



VSB robusto (14) pueden combinarse en dos trayectorias de

datos de un mismo receptor capaz de decodificar ambos tipos

de datos (datos ATSC y datos VSB robustos)

De conformidad con lo anterior, 1la descripcién del
presente invento debe interpretarse f(nicamente de forma
ilustrativa solamente y con el propbosito de enseflar a
aquellos que conocen la técnica 1la mejor manera de
implementar el invento Los detalles pueden variar
sustancialmente sin apartarse del espiritu del invento y se
reserva el uso exclusivo de todas las modificaciones que

estén dentro del alcance de las reivindicaciones anexas



PLANIMETRIA PARA UN SISTEMA DE COMUNICACION DIGITAL

WO 01/78494 PCT/US01-09733

REIVINDICACIONES

1 Un método de recibir y procesar una sefal digital

que se CARACTERIZA por los siguientes pasos

recibir la sefial digital que contiene un mapa y unos
primeros segundos datos de nivel N, en donde los primeros y
segundos datos de nivel N tienen la misma constelacibén y
diferentes tasas de bits, en donde los primeros y segundos
datos de nivel N estian entremezclados en una trama de datos y
en donde el mapa contiene 1informacién que 1indica una
localizacién de por 1lo menos uno de los primeros y segundos

datos de nivel N en la trama de datos, y

procesar los primeros y segundos datos de nivel N de

conformidad con el mapa

2 El método de la reivindicacién 1 en donde la sefial

digital recibida contiene un duplicado del mapa

3 El método de la reivindicacidn 2 en donde la trama
de datos comprende una trama ATSC que tlene un segnmento

sincronizado de trama y miltiples segmentos de datos, en
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donde el mapa estd contenido en el segmento sincronizado de
trama y en donde el duplicado del mapa estd contenido en uno

de los segmentos de datos

4 El método de las reivindicaciones 1, 2 o 3 en donde
la seflal digital recibida tamblén contiene datos que indican

cudndo cambiari el mapa en el futuro

5 El método de las reivindicaciones 1, 2 o 3 en donde
la sefial digital recibida también contiene un nuevo mapa que

seri transmitido en el futuro

6 El método de la reivindicacién 5 en donde la sefial
digital recibida también contiene datos que 1ndican cuéndo en

el futro se transmitira el nuevo mapa

7 El método de la reivandicaciédn 1 en donde el mapa
contiene informacién que indica las tasas de codificécibn de
los primeros y segundos datos de nivel N y en donde el paso
de procesamiento comprende el paso de decodificar los datos
de primero y segundo nivel N basdndose en las diferentes

tasas de codificaciédn indicadas en el mapa

8 El método de la reivindicacién 1 en donde los

primeros datos del nivel N comprenden primero datos VSB 8
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robustos y en donde los segundos datos de nivel N comprenden

segundos datos VSB 8 robustos

S El método de la reivindicacién 1 en donde 1los
primeros datos de nivel N comprenden datos VSB 8 robustos y

en donde los datos del segundo nivel N comprenden datos ATSC

10 El método de 1la reivindicacién 1 que comprende
ademas el paso de correlacionar transmisiones miltiples del

mapa

11 El1 método de la reivindicacién 1 en donde la seflal
digital comprende ademis terceros datos de nivel N, en donde
el mapa contiene informacién que indica que los primeros
datos de nivel N han sido codificados externamente a una
primera tasa de codificacién, que los sequndos datos de nivel
N han sido codificados externamente a una sequnda tasa de
codificaclén y que los terceros datos de nivel N han sido
codificados externamente a una tercera tasa de
decodificacién, en donde el mapa comprende primeras, segundas
y terceras porciones, en donde la primera porcidn indica
dénde se pueden encontrar en la trama de datos los primeros
datos de nivel N, en donde la sequnda porcién indica dbénde se

pueden encontrar en la trama de datos los segundos datos de
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nivel N, y en donde 1la tercera porcién ddénde se pueden

encontrar en la trama de datos los terceros datos de nivel N

12 El método de la reivindicaci6bn 11 en donde el mapa
comprende cincuenta y cuatro simbolos, en donde la primera
porcién comprende los primeros diez y ocho de los cincuenta y
cuatro simbolos, en donde la segunda porcidén comprende unos
segundos diez y ocho simbolos diferentes de los cincuenta y
cuatro simbolos, y en donde la tercera porcién comprende unos
terceros dilez y ocho simbolos diferentes de los cincuenta y

cuatro simbolos

13 El1 método de la reivindicacién 12 en donde los
primeros, segundos y terceros diez y ocho simbolos comprenden

cada uno

sels simbolos designados como G que indican dénde
se pueden encontrar en la trama de datos los correspondientes
primeros, segundos y terceros datos de nivel N,

sels simbolos que designan y completan la G, ¥y

seis simbolos no especificados

14 El método de la reivindicaciédn 13 en donde la trama
de datos comprende una trama ATSC que tiene un segmento

sincronizado de trama en donde dicho segmento contlene doce
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simbolos precodificados y en donde el mapa estd contenido en
el segmento sincronlzado de trama de la trama ATSC justamente

antes de los doce simbolos de precodificacidn

15 El método de la reivindicacién 11 en donde 1la

praimera, sequnda y tercera porciones comprenden cada una

los primeros simbolos designados como G que indican
débnde s8e pueden encontrar en la trama de datos 1los
correspondientes primeros, segundos y terceros datos de nivel

N,

sequndos simbolos que designan el complemento de G, y

terceros simbolos no especificados

16 El método de la relvindicacién 11 en donde la trama
de datos contiene segmentos de datos m, en donde la primer
porcién del mapa comprende un primer nimero de cero a n
indlcando un primer subconjunto de los segmentos de datos m
que contienen todos los primeros datos de nivel N, en donde
la segunda porcién del mapa comprende un segqundo numero de
cero a n que indica un segundo subconjunto de los segmentos
de datos m que contienen la totalidad de los segundos datos
de nivel N, en donde la tercera porcién del mapa comprende un

tercer niimero entre cero y n que indica un tercer subconjunto
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de los segmentos de datos m que contiene la totalidad de los
terceros de datos de nivel N, en donde el primer nimero mas
el segqundo nimero mas el tercer nimero es inferior o igual a

n y en donde n se puede dividir sin fracciones en m

17 El1 método de la reivindicacién 1 que comprende
ademiés el paso de mantener un contec relacionado al momento

en que el mapa va a camblar

18 El método de la reivindicacién 1 en donde la trama
de datos contiene segmentos de datos m, en donde el mapa
designa una pluralidad predeterminada de los segmentos de
datos, y en donde la totalidad de los primeros datos de nivel

N estd contenida en segmentos predeterminados

19 El método de la reivindicacidén 18 en donde el mapa
comprende un nimero de cero a n, en donde n se puede dividir

sin fracciones en m

20 El aparato de la reivindicacién 19 en donde n es

39

21 El aparato de la reivindicacidtn 20 en donde, si el
mapa contiene el nimero 39, los segmentos de datos m

contienen solamente los primeros datos de nivel N.
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22 El método de la reivindicacién 1 en donde el paso
de procesamiento comprende el paso de descartar los primeros

datos de nivel N sobre la base de niimeros PID

23 El método de la reivindicacién 1 en donde el paso
de procesamiento contiene el paso de descartar los primeros

datos de nivel N sobre la base del mapa

24 El método de la reivindicacién 1 en donde el paso

de procesamiento comprende los siguientes pasos

descartar los primeros datos de nivel N sobre la base de

los nimeros PID, y

descartar los segundos datos de nivel N sobre la base
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CLAIMS

1 A method of receiving and processing a
electrical signal, the method being CHARACTERIZED by the
following steps

receiving an electraical signal containing
symbols representing first and second N level data,
wherein each of the symbols representing the first N
level data correspond to a first number of data baits,
wherein each of the symbols representing the second N
level data correspond to a second number of data bats,
wherean the firat and second numbers of data bits are
unequal, and wherein the first and second N level data
have the same constellation, and,

discarding one of the first and second N level

data

2 The method of claim 1 wherein the first N

level data comprises robust 8 VSB data, and wherein the

second N level data comprises ATSC data

3 The method of claim 1 wherein the first N

level data comprises first robust 8 VSB data, and wherein

the second N level data comprises second robust 8 VSB

data
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4 The method of claim 1 wherein the received /2!
electrical signal contains a data frame comprising a
plurality of ATSC data segments, wherein the data frame
contains the first and second N level data, wherein the
data frame further contains third N level data, wherein
the first, second, and third N level data have the same
constellation and different bit rates, wherein one
complete Reed/Solomon block of the first N level data ais
packed into two complete ATSC data segments, wherein one
complete Reed/Solomon block of the second N level data is
packed into four complete ATSC data segments, and wherein

three complete Reed/Solomon blocks of the third N level

data are packed into four complete ATSC data segments

5 The method of claim 1 wherein the
discarding step compraises the following steps

anner decoding the received electrical sagnal
to recover the first and second N level data,

discarding the recovered first N level data,
and,

outer decoding the second N level data

6 The method of claim 5 wherein the step of
discarding the recovered first N level data comprises the
step of discarding the recovered first N level data on

the basis of a map



7 The method of claim 1 wherein the first N
level data comprises normally ordered robust VSB data,
wherein the second N level data comprises reordered ATSC
data, and wherein the discarding step comprises the step

of discarding the ATSC data

8 The method of claim 1 wherein the first N
level data comprises normally ordered robust VSB data,
wherein the second N level data comprises reordered ATSC
data, and wherean the discarding step comprises the step

of discarding the robust VSB data

9 The method of claims 7 or B wherein the
discarding step further comprises the step of discarding

transport headers and Reed/Solomon parity data

10 The method of claim 8 wherein the step of
discarding the robust VSB data comprises the step of

discarding the robust VSB data based upon PID numbers

11 The method of claim 1 wherein the
discarding step comprises the step of discarding the one

of the first and second N level data based upon a user

selection
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12 The method of claim 1 wherein the first N
level data comprises outer coded first N level data,
wherein the received electrical signal includes an ATSC
frame having a plurality of ATSC segments, and wherein
the ATSC segments comprises

a non-outer coded ATSC transport header,

non-outer coded ATSC Reed/Solomon parity data,
and,

the outer coded first N level data

13 The method of claim 12 wherein the
discarding step comprises the step of deanterleaving the
received electrical signal such that the outer coded
first N level data occurs between the non-outer coded
ATSC transport header and the non-outer coded ATSC

Reed/Solomon parity data in each of the ATSC segments

14 The method of claim 12 wherein the
discarding step comprises the step of deinterleaving the
received electrical signal such that the outer coded
first N level data are packed into Reed/Solomon blocks
each containing the first N level data and Reed/Solomon
parity data, wherein K complete Reed/Solomon blocks are

packed into L complete ATSC segments, wherein K i1s an odd

integer s 3, and wherein L 1s an even integer < 4
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15 The method of c¢laim 1 wherein the received
electrical signal contains a map, wherein the first and
second N level data are intermixed in a data frame,
wherein the map contains information indicating a
location of at least one of the first and second N level
data 1n the data frame, and wherein the one of the first
and second N level data 1s discarded in accordance with

the map

16 The method of c¢laim 15 wherein the
received electrical signal contains a duplicate of the

map

17 The method of claim 16 wherein the data
frame comprises an ATSC frame having a frame sync segment
and multiple data segments, wherein the map i1s contained
in the frame sync segment, and wherein the duplicate of

the map 18 contained in one of the data segments

18 The method of claims 15, 16, or 17 wherein
the received electrical signal also contains data

indicating when in the future the map will change

19 The method of claims 15, 16, or 17 wherein
the received electrical signal also contains a new map to

be transmitted in the future
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20 The method of claim 19 wherein the
received electrical signal also contains data indicatang

when 1n the future the new map will be transmitted

21 The method of claim 15 wherein the map
contains information indicating the coding rates of the
first and second N level data so that the first and
second N level data can be decoded based upon the

drfferent coding rates indicated by the map

22 The method of claim 15 wherein the first N
level data comprises first robust 8 VSB data, and wherein
the second N level data comprises second robust 8 VSB

data

23 The method of claim 15 wherein the first N
level data comprises robust 8 VSB data, and wherein the

second N level data comprises ATSC data

24 The method of claim 15 further comprising
the step of correlating multiple transmissions of the

map

25 The method of claim 15 wherein the

electrical signal further comprises symbols representing
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third N level data, wherein each of the symbols

representing the third N level data correspond to a third
number of data bits, wherein the first, second, and third
numbers of data bits are unequal, wherein the map
contains information indicating that the first N level
data have been outer coded at a first coding rate, that
the second N level data have been outer coded at a second
coding rate, and that the third N level data have been
outer coded at a third coding rate, and wherein the map
indicates where i1n the data frame the first, second, and

third N level data can be found

26 The method of claim 25 wherein the map
comprises a first eighteen symbols, a second different
eighteen symbols, and a third different eighteen symbols,
and wherein the first, second, and third eighteen symbols
each comprise

s1x symbols designated as G indicating where in
the data frame the corresponding first, second, and third
N level data can be found,

s1x symbols designating the complement of G,
and,

six unspecified symbols

27 The method of claim 26 wherein the data

frame comprises an ATSC frame having a frame sync
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segment, wherein the frame sync segment contains twelve

precoding symbols, and wherein the map i1s contained in
the frame sync segment of the ATSC frame just before the

twelve precoding symbols

28 The method of claim 25 wherein the data
frame contains m data segments, wherein the first portion
of the map comprises a first number from zero to n
indircating a first subset of the m data segments
containing all of the first N level data, wherein the
second portion of the map comprises a second number from
zero to n indicating a second subset of the m data
segments containing all of the second N level data,
wherein the third portion of the map comprises a thard
number from zero to n indicating a third subset of the m
data segments containing all of the third N level data,
wherein the first number plus the second number plus the
third number 18 less than or equal to n, and wherein n 1is

evenly divisible into m

29 The method of claim 15 further comprisaing
the step of maintaining a count related to when the map

will change

30 The method of claim 15 wherein the data

frame contains m data segments, wherein the map comprises



a number from zero to n, and wherein n 1s evenly

divisible into m

31 The apparatus of claim 30 wherein n is 39

32 The apparatus of claim 31 wherein, 1f the
map contains the number 39, the m data segments contain

only the first N level data

a3 The method of claim 15 wherein the
processing step comprises the step of discarding the

first N level data on the basis of PID numbers

34 The method of claim 15 wherein the
processing step comprises the step of discarding the

first N level data on the basis of the map

35 The method of claim 15 wherein the
processing step comprises the following steps

discarding the first N level data on the basis
of PID numbers, and,

discarding the second N level data on the basis

of the map
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36 A method for transmitting a digital signal

comprising

providing first and second streams of digital
data,

reordering the digital data of the first stream
of digital data i1n accordance with a first interleave to
provide a third stream of digital data, and,

reordering the digital data of the second and
third streams of digital data in accordance with a second
interleave comprising an inverse of the first interleave
to provide a time NU1tlﬁlE§EE_EEEEEE_comprlﬂlng the
second stream of digital data reordered according to the
second interleave and the third stream of digital data
reordered to reflect the order of the first stream of

digital data

37 The method of claim 36 wherein the digital
data i1n the first stream of digital data are robust VSB
data, and wherein the digital data in the second stream

of digital data are ATSC data

38 The method of claim 36 wherein the
reordering of the digital data of the first stream of
digital data comprises

providing dummy first stream digital data,
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(to
replacing the dummy first stream digital data

waith digital data of the first stream of digital data,

and,
reordering the digital data of the first stream

of digital data in accordance with the first interleave

39 The method of claim 36 wherein the
reordering of the digital data of the first stream of
digital data comprises

providing dummy first stream digital data and
dummy second stream digital data,

replacing the dummy first stream digital data
with digital data of the first stream of digital data,

reordering the digital data of the first stream
of digital data and the dummy second stream digital data
in accordance with the first interleave to provide the
third stream of digatal data, and,

wherein the reordering of the digital data of
the second and third streams of digital data comprises

replacing the reordered dummy second stream
digital data in the third stream of digital data with
digital data of the second stream of digital data, and,

reordering the digital data of the second and
third streams of digital data in accordance with the

second interleave
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40 The method of claim 36 wherein the data of
the first stream of digital data are robust VSB data,
wherein the reordering of the digital data of the fairst
stream of digital data comprises

providing a source of dummy VSB data and dummy
ATSC data,

replacing the dummy VSBE data with the robust
VSB data, and,

reordering the robust VSB data and the dummy
ATSC data in accordance with the first interleave to
provide the third stream of digital data, and,

wherein the reordering of the digital data of -
the second and third streams of digital data comprises

replacing the dummy ATSC data in the third
stream with real ATSC data, and,

reordering the robust VSB data and the real

ATSC data 1n accordance with the second interleave

41 The method of claim 40 wherein the
replacing of the dummy ATSC data in the third stream with
real ATSC data comprises

discarding the dummy ATSC data, and,

multiplexing the robust VSB data and the real

ATSC data
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REIVINDICACIONES

1 Un método de recibir y procesar una seflal
eléctrica, método éste que se CARACTERIZA por los sigulentes

pasos

recibir una seflal eléctrica que contiene simbolos que

representan primeros y segundos datos de nivgl_g//;n donde

cada uno de los simbolos que representa los primeros datos

del nivel N corresponde a un primer nimeroc de bits de datos,
en donde cada uno de los simbolos que representa los segundos
datos de nivel N corresponde a un sequndo nimero de bits de
datos, en donde los primeros y segundos nimeros de los bits
de datos no son i1guales y en donde los primeros Yy segundos

datos de nivel N tienen la misma constelacién, y

descartar uno de los primeros y segundos datos de nivel

2 El método de 1la reivindicaciédn 1 en donde los
primeros datos de nivel N comprenden datos robustos de 8 VSB

y en donde los segundos datos de nivel N comprenden datos de

ATSC

3 El método de la reivindicacién 1 en donde los

primeros datos de nivel N comprenden los primeros datos

(RS
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robustos de 8 VSB, y en donde los segundos datos de nivel N

comprenden los segundos datos robustos de 8 VSB

4 El método de la reivindicaciédn 1 en donde la sefial
eléctrica recibida contiene una trama de datos que comprende
una pluralidad de segmentos de datos ATSC, en donde la trama
de datos contiene los primeros y segundos datos de nivel N,
en donde la trama de datos contiene ademds terceros datos de
nivel N, en donde los primeros, segundos y terceroa datos de
nivel N tienen la misma constelacién y diferentes tasas de
bits, en donde un bloque completo Reed/Solomon de los
primeros datos de nivel N estd empacado en dos segmentos de
datos completos  ATSC, en donde un bloque completo
Reed/Solomon de los segundos datos de nivel N estd empacado
en cuatro segmentos completos de datos ATSC, y en donde tres
bloques completos Reed/Solomon de los terceros datoa de nivel
N estdn empacados en cuatro segmentos completos de datos

ATSC

5 El método de la reivindicacién 1 en donde el paso

de descarte comprende los siguientes pasos

decodificar internamente la seflal eléctrica recibida

para recuperar los primeros y sequndos datos de nivel N,

descartar los primeros datos recuperados de nivel N, y
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decodificar externamente los segundos datos de nivel N

6 El método de la reivindicacién 5 en donde el paso
de descartar los primeros datos recuperados de nivel N
comprende el paso de descartar los primeros datos recuperados

de nivel N sobre la base de un mapa

7 El método de la reivindicacién 1 en donde 1los
primeros datos de nivel N comprenden datos VSB robustos
normalmente ordenados, en donde los sequndos datos de nivel N
comprenden datos ATSC reordenados y en donde el paso de

descarte comprende el descarte de datos ATSC

8 El método de la reivindicacién 1 en donde los
primeros datos de nivel N comprenden datos VSB robustos
normalmente ordenados, en donde los segundos datos del nivel
N comprenden datos ATSC reordenados y en donde el paso de
descarte comprende el paso de descartar los datos VSB

robustos

9 El método de las reivindicaciones 7 u 8 en donde el
paso de descarte comprende ademds el paso de descartar

cabeceras de transporte y datos de paridad Reed/Solomon
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10 El método de la reivindicacién 8 en donde el paso
de descartar los datos VSB robustos comprende el paso de

descartar los datos VSB robustos basados en los numeros PID

11 El método de la reivindicacién 1 en donde el paso
de descartar comprende el pasc de descartar el uno de los
primeros y segundos datos de nivel N basé&ndose en una

selecciédn del usuario

12 El1 método de la reivindicacién 1 en donde los
primeros datos de nivel N comprenden los primeros datos de
nivel N codificados externamente, en donde la seflal eléctrica
recibida incluye una trama ATSC que tiene una pluralidad de

segmentos ATSC y en donde los segmentos ATSC comprenden

una cabecera de transporte ATSC codificada no

externa,

datos de paridad codificados no externos ATSC

Reed/Solomon, y

los primeros datos de nivel N codificados

externamente

13 El método de la reivindicacién 12 en donde el paso

de descarte comprende el paso de desintercalar la sefial
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eléctrica recibida de manera que los primeros datos de nivel
N codificados externamente ocurran entre la cabecera de
transporte ATSC codificada no externa y los datos de paridad
Reed/Solomon ATSC codificados no externos en cada uno de los

segmentos de ATSC

14 El método de la reivindicaciédn 12 en donde el paso
de descarte comprende el paso de desintercalar la sefial
eléctrica reclbida de manera que los primeros datos de nivel
N codificados externamente estén empacados en bloques
Reed/Solomon que contengan cada uno los primeros datos de
nivel N y los datos de paridad Reed/Solomon, en donde bloques
completos K Reed/Solomon se empacan en segmentos L completos
ATSC, en donde K es un nimero entero impar < 3, y en donde L

es un numero entero par < 4

15 El método de la reivindicacién 1 en donde la sefial
eléctrica recibida contiene un mapa, en donde los datos de
primero y segundo nivel N estidn entremezclados en una trama
de datos, en donde el mapa contiene informacién que indica
una localizacién de por lo menos uno de los primeros y
sequndos datos de nivel uno en la trama de datos, y en donde
el uno de los primeros y sSegundos datos de nivel N se

descarta de conformidad con el mapa
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16 El método de 1la reivindicacldn 15 en donde la seiial

eléctrica recibida contiene un duplicado del mapa

17 El método de la reivindicacibébn 16 en donde la trama
de datos comprende una trama ATSC que tiene un segmento
sincronizado de trama y miltiples segmentos de datos, en
donde el mapa estd contenido en el segmento de trama
sincronizado, y en donde el duplicado del mapa estd contenido

en uno de los segmentos de datos

18 El método de las reivindicaciones 15, 16 o 17 en
donde la sefial eléctrica recibida también contiene datos que

indican cuando cambiari en el futuro el mapa

19 El método de las reivindicaciones 15, 16 o 17 en
donde la sefial eléctrica recibida también contiene un nuevo

mapa para ser transmitido en el futuro

20 El método de la reivindicacién 19 en donde la sefial
eléctrica recibida también contiene datos que indican cuéndo

en el futuro se transmitird el nuevo mapa

21 El método de la reivindicacién 15 en donde el mapa
contiene informaci6én que indica las tasas de codificacidn de

los primeros y segundos datos de nivel N de manera que ambos
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puedan ser decodificados basdndose en las diferentes tasas de

codificacion indicadas por el mapa

22 El método de la reavindicacién 15 en donde los
primeros datos de nivel N comprenden primeros datos 8 VSB
robustos y en donde los segundos datos de nivel N comprenden

segundos datos robustos 8 VSB.

23 El método de la reivindicacién 15 en donde los
primeros datos de nivel N comprenden datos robustos B VSB y

en donde los segundos datos de nivel N comprenden datos ATSC

24 El método de la reivindicacién 15 que comprende
ademds el paso de correlacionar transmisiones miltiples del

mapa

25 El método de la reivindicaciédn 15 en donde la sefial
eléctrica comprende ademds simbolos que representan terceros
datos de nivel N, en donde cada uno de los simbolos Qque
representan los terceros datos de nivel N corresponden a un
tercer niimero de bits de datos en donde los primeros,
segundos y terceros nuimeros de bits de datos no son 1gquales,
en donde el mapa contiene informacién que indica que los
primeros datos de nivel N han sido codificados externamente a

una primera rata de codificacién, que los segundos datos de
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nivel N han sido codificados externamente a una segunda tasa
de codificacién, y que los terceros datos de nivel N han sido
codificados externamente a una tercera tasa de codificacldn,
y en donde el mapa indica ddénde se pueden encontrar en la
trama de datos los primeros, segundos y terceros datos de

nivel N

26 El método de la reivindicacién 25 en donde el mapa
comprende unos primeros diez y ocho simbolos, unos segundos
diez y ocho simbolos diferentes, y unos terceros diez y ocho
simbolos diferentes, en donde los primeros, sequndos Yy

terceros diez y ocho simbolos comprenden cada uno

sels simbolos designados como G que indican dénde se
pueden encontrar en la trama de datos los correspondientes

primeros, segundos y terceros datos de nivel N,
sels simbolos que designan el complemento de G, y
sels simbolos no especificados

27 El método de la reivindicaciédn 26 en donde la trama
de datos comprende una trama ATSC que tiene un segmento de
trama sincronizado, en donde dicho segmento contiene doce

simbolos de precodificac16n y en donde el mapa esatd contenido
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en el segmento de trama sincronlzado de la trama ATSC

justamente antes de los doce simbolos de precodificacién

28 El método de la reivindicacién 25 en donde la trama
de datos contiene segmentos de datos m, en donde la primera
porclién del mapa comprende un primer nimero de cer¢ a n que
indica un primer subconjunto de los segmentos de datos m que
contiene la totalidad de los primeros datos de nivel N, en
donde la segunda porcién del mapa comprende un segundo nimero
de cero a n que indica un segundo subconjunto de los
segmentos de datos m que contiene la totalidad de 1los
segundos datos de nivel N, en donde la tercera porcidédn del
mapa comprende un tercer nimero de cero a n que 1indica un
tercer subconjunto de los segmentos de datos m que contiene
la totalidad de los datos del tercer nivel N, en donde el
primer nimero mads el segqundo nimero més el tercer nimero es
inferior o igual a n, y en donde n se puede dividir por m sin

que queden fracciones

29 El1 método de la reivindicacidén 15 que comprende
ademéds el paso de mantener un conteo que se relaciona con el

momento en que el mapa va a cambiar

30 El método de la reivindicaciédn 15 en donde la trama

de datos contiene segmentos de datos m, en donde el mapa

L NN
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comprende un nimero de cero a n y en donde n se puede dividir

por m sin que queden fracciones

31 El aparato de la reivindicacidétn 30 en donde n es

39

32 El aparato de la reivindicacién 31 en donde, si1 el
mapa contiene el n(mero 39, los segmentos de datos n

contienen solamente los primeros datos de nivel N

33 El método de la reivindicacién 15 en donde el paso
de procesamiento comprende el paso de descartar los primeros

datos de nivel N sobre la base de nimeros PID

34 El método de la reivindicacién 15 en donde el paso
del proceso comprende el paso de descartar los primeros datos

de nivel N sobre la base del mapa

35 El método de la reivindicacién 15 en donde el paso

del proceso comprende los siquientes pasos

descartar los primeros datos de nivel N sobre la base de

los nUimeros PID, y

descartar los sequndos datos de nivel N sobre la base

del mapa
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36 Un método para transmitir una seflal digital que

comprende

proporcionar un primero y segundo flujo de datos

digitales,

reordenar los datos digitales del primer flujo de datos
digitales de conformidad con una primera intercalacibdn para

proporcionar un tercer flujo de datos digitales, y

reordenar los datos digitales del sequndo y tercer flujo
de datos digitales de conformidad con una segunda
intercalacién que comprende un inverso de la primera
intercalacién para proporcionar una salida de tiempo
multiplexada que comprende el sequndo flujo de datos
digitales reordenados conforme a la segunda aintercalacién y
el tercer flujo de datos digitales reordenados para reflejar

el orden del primer flujo de datos digltales

37 El método de 1la reivindicacién 36 en donde los
datos digitales del primer flujo de datos digitales son datos
VSB robustos y en donde los datos digitales del segundo flujo

de datos digitales son datos ATSC

i1

/22



38 El método de 1la reivindicacién 36 en donde 1la
reordenacién de los datos digitales del primer flujo de datos

digitales comprende

proporcionar datos digitales simulados del primer flujo,

reemplazar los datos digitales simulados del primer
flujo por datos digitales del primer flujo de datos

digitales, y

reordenar los datos digitales del primer flujo de datos

digitales de conformidad con la primera intercalacién

39 El1 método de la reivindicaciétn 36 en donde la
reordenacién de los datos digitales del primer fiujo de datos

digitales comprende

proporcionar un praimer flujo de datos digitales

simulados y un segundo flujo de datos digitales simulados,

reemplazar el primer flujo de datos digitales simulados

por los datos digitales del primer flujo de datos digitales,

reordenar los datos digitales del primer flujo de datos
digitales y el sequndo flujo de datos digitales simulados de
conformidad con la primera intercalacidn para proporcionar el

tercer flujo de datos digitales, y

12
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en donde la reordenacitn de los datos digitales del

sequndo y tercer flujo de datos digitales comprende

reemplazar el segundo flujo de datos digitales simulados
reordenados en el tercer flujo de datos digitales por datos

digitales del segundo flujo de datos digitales, y

reordenar los datos digitales del segundo y tercer flujo
de datos digitales de conformidad con la segunda

intercalaciédn

40 El método de la reivindicacién 36 en donde los
datos del primer flujo de datos digitales son datos VSB
robustos, en donde la reordenacién de los datos digitales del

primer grupo de datos digitales comprende

proporcionar una fuente de datos VSB simulados y datos

ATSC simulados,

reemplazar los datos VSB simulados con los datos VSB

robustos, y

reordenar los datos VSB robustos y los datos ATSC
simulados de conformidad con la primera intercalacibdn para

proporcionar un tercer flujo de datos digitales, y

13
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en donde la reordenacién de los datos digitales del

segundo y tercer flujo de datos digitales comprende

reemplazar los datos ATSC simulados del tercer flujo por

datos ATSC reales, y

reordenar los datos VSB robustos y los datos ATSC reales

de conformidad con la segunda intercalacibén

411 El método de 1la reilvindicacién 40 en donde el
reemplazo de los datos ATSC simulados en el tercer flujo por

datos ATSC reales comprende

descartar los datos ATSC simulados, y

multiplexar los datos VSB robustos y los datos ATSC

reales
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2 The sppixcant is further notifled that the recand copy of the Intermational

application.
m was tenemitied ® the Eneenations] Bereso os 24 APR 2001

D has oot yet boen tramamined ® the Inernational Bureso for (e reason indicated below and & copy of this
ootification hes been semt ® the Inernstiosal Buresn®™

D becamse the necessary nations] secarity clesrance has not yet beea obtained.
D becswse (rasson © be speciied):

(with Form PCT/IB/301) of i receipt. Shouks the record copy not have boen received by the expiration of from

# The Imernational Bureau monitors the tranamital of the record copy by the recelving Office and will notify the applicant
14
the prioriy dute, the International Buaresu will notfy the spplicant (Rule 22 1(c)). ﬂ‘a

3 PFOREIGN TRANSMTITAL LICENSE INFORMATION Comp eed by -
D Adkiosal Hoonse for foreigs transmiital not required This subject matier is covered by & Hiceose already
grnind oa the equivalens U.S. stioeal application. Redhr 10 Gt Beesse for lnforaation b scope.

[] Moweso for fruiga ramsial s raquired 37 CFR $ 116)1) or 37CFR 3 11 a loonse may
E/ymuumm-u Sco 57 CPR- 5 150).

Foreign tranamim] license granted. 35 U.SC 184,37 CFR 11 on

37 CFR 5 15() D 37CFR S 15()

Name and maliing sddrom of G receiving Oice _Wﬁ
Assisant Commissioner for Pasynty ~T - ygtions- 1

o R . D C 20381 Am ROUS 2,3-3747 (703) 305-3230 (FAX

Facsimile No. Telephone No
Form PCT/ROV105 (uly 1992)




PATENT COOPERATION TREATY /3

From 1he RECEIVING OFFICE

To . PCT
TREVOR B JOIKE
WL 0 TOOLE GERSTEIN MURRAY & NOTIHCAOTION CONCERNING PAYMENT
6300 SEARS TOWER 233 S WACKER DRIVE F FRESCRIBED FEES
CHICAGD IL 60606 (PCT Rules 14, 15 and 16 and Administrative
Instructions, Sections 304(s) and (b) et 323(b))
Date of mulling
(shyincot/yecr) 24 APR 2001
Applicant’y or agent’s file refvence PAYMENT DUR
29471/36995 See feem 3 for tme lbmits
Intermations! applicstion No Internation| filing dae/Dute of receipt Prioekty date (day/monsh/year)
PCT/US0L/00733 | “mimmshberr) 5y waR 01 18 APR 00

APPUSS®  ZENITH ELECTRONICS CORPORATION

1 The spplicant s hereby notified thet dis receiving Office tms ropcived

g.._.,.mm...... [] s ovecpapms, which wite oo o dae coune

a0 or imsufficiert payment of the prescribed foes and the applicant s hercby lnviind 0 pay g balzsco due, &
mmmariaed under iem 2, within the thne limit(s) indicxied atxler bem 3

Total fees payshle Amoust paid Balance
D The detafls of the calculntion are given In the Ansex.

3 Tixe Bmit) S peymest and smoumafs) payuble (Rubm 14.1,15.4 snd 16.100):
D within ONE MONTH from the date of reccip of the iptermational spplication (lar the tnsmmintel foe (If any), the

m&fhuu#m The amoum payahic for each foc s the amoust applicable on the dusx

[] == oNE YRAR fram the priority dwe (enly fir the dusigaation. fee and oaly i this e Mok axpires luer tan the

above tme
—uhh:u uﬂhbhdwdummum
aotg-m:l :_mbhm#uhudm Tho recelving
within 16 MONTHS fum the dan llbh rhnp applicast’s siention is drewn
-‘t‘fﬂmﬁﬂ Rae 1 Umghmumu—
4 Addbioml cbesrvations (f necesswry)
wuntil the search e s
2‘:?(&- 'l-ahn-hl: 3! &I;iuir puld (dherefore
Neme sl mulling adiress of the roceiving Office Avtbured o ) 7
Assiserg Commiseioner for Paeas F2T Gr aretton - 147D Team 1
Washingion, D C 20231 Am RO/US "* ECTET (102) 305-3230 (FAX
Pacabmiie No Telophoma No.




PATENT COOPERATION TREATY /34

From the RECEIVING OFFICE

T PCT

-

TREVOR B JOIKE
MARSHALL O TOOLE GERSTEIN MURRAY & INVITATION TO CORRECT DEFECTS IN
6300 SEARS TOWER 233 § KACKER DRIVE THE NATIONAL APFLICATION
CHICAGD IL 60606 (PCT Articles 3(4)(D and 14(1) and Rule 26)
Date of malling
24 APR 2001
Applicant s or agent 5 flie reference XEFLY DUB within
29471/36995 e sbove dute of mailing
Interoational apphcation No International filing date
PCT/US01/09733 27 MAR 01

Applicant
ZENITH ELECTRONICS CORPORATION <
; : ik DOCKETED _IA':llD.\_

1 Al’ The applicant is hereby invieed within the thne Hmit indiepted above w0 corvect, in the interessionn] sppiication as filed, the
defocty specified on the attached

Annex A
Amex Bl fext mater of the international application as filed)
[J Annex C1 (drawings of the international application ax filed)
2 [] The applicant Is hereby Invised, within the dme Hmit indicated above, © correct, in e trumistion of e iserastioenl
application furnlahed uader Rule 12 3, the defects specified on the attached
[0 Amex A
] Aonex Bl fxt matter of the transiation of the internasional appiication)
[J Acmex C2 (drowings of the transistion of the international epplication)

Additiossl chexvatiom (f neosssry):

Correction mbmitted shest embodying the correction and a lester the replacement sheet,
ﬂﬂﬂmhbgﬂ uwum::hn:umqummm
ﬂllhd-ﬂlmﬁluhmhhhﬂ‘bha‘*%‘mmmuﬁMﬂM

reproduchiilly of the sheet onto which the correction i to be translirred

ATTENTION
Failure 0 comreet the defects willresulkt fo the inseynational application being conskiered withdrawn by this receiving Office (seo
Rule 26.5 for further details).

A copy of this invitstion and any attachmenss has been scut ©©0 the Ineormational Buress
and te Ioermational Searching Awthoriy

Name and malling address of the receiving Office m%mﬁ

Ansisant Comsnissioner for Pyrents - ’

Box PCT ST0c2reYons - (A D Tesm 1
w.m D C 1 Ann: RO/US ey ""‘: 3747 m 353_1-?."- -
Facsimile No Telephoue No. Ve

Form PCT/ROV106 (uly 1998)




imernailonal appliestion Na.

ANNEX A TO FORM PCT/R0/106 PCTUSO1

The racaiving Offics kas found the following defacts In the Internationsl application =3 fed:

1  Astosigaaters® ofthe inemnaional appliestlon (Rules 4 15 and 90.4), the request
[ I:] 00l ugned.
h ] snoungnedbysllspplicants.
e [[] notaccompanicd by the sisiement refizred 10 In the chec lis in Bax No. VTTT of the request explaming the lack
ofthe ngnawre of an spphexm for the designauon of the United Staes of Americe.
d m 15 signed by whxi appears o be an agen/common represenialive bul
the uernaucnal sppliestion is net aeconspaniod by s power of sitomey sppomiing hon.
the power of asllemey accompanying the el applicaton was notsigned by all the applicmis.
o [X] other poeciyx
THE ADDRESS RECORDED ON THE POWER OF ATTORNEY FOR THE APPLICANT ZENITH
EE%WMWNISWWEMMTEWWONWMW

* All spplicants mum sign, mcludmg Invemtogs 1f they are also applicenis (e.g. where the Uniled Siaes of Amnerica 1s designaed).

1. Asromdicuions conceming the applienst, the request (Rules 4.4 and 4.3
o] docanot property indicxie the spplican's naree (xpaciyx

b [] doesnot indicase the spplicant's acdress.
e[ doesnotproperty mdicate the spplican's aderess (zpec gk

a[[] domsnonmdicusthespplica'snationslity
e [] docsnaindicseho spticant’s rexidence.
t [ otber (et

3. Asi0ibe langmags ol coviain clamens af the internat lonal sppliestaon, other thar the description sod clsims { Rules 12.1(c)snd
28 2eerfe) and ()}
o [7] e request lanot in s mguage which is both s hegusge accepied by this recel ving Offics sd s lnguage of publication,
which = (are):

B[] thommtmatiorofthe drawinge s ot In the language m which he nicastsonsl apptication 1 1o be published, which .

- D the alwtraet lsnot in the langsge tn wivich the inuzratlons] sppliestion ks o be published, whish i

A Thetitieolthe lovarsion:
o [] tsnouindicatad in Box No. T ofthe request (Rule 4.1(a))
b [] 1sne badicewd ut the 1op of'ihe first shast of the descxiption (Rade 5. 1(a)
e [} mappesring in Box No. T ofthe requaest bs oot identical with the ttls hoading tne daseription (Rule 5. 1(s)).

4.  Anwathe ahtrast (Ruls 8):
] the bnternancnal sppiicmion does not contaln n abairact.

Farm PCT/RO/M06 (Annax A) (July 1998)



PATENT COOPERATION TREATY

From o RECEIVING OFFICE

Teo

-

TREVOR 8 JOIKE
MARSHALL O TOOLE GERSTEIN MURRAY &

BORUN
6300 SEARS TOMER 233 S WACKER DRIVE
CHICAGD IL 60506

PCT

NOTIFICATION REGARDING CERTAIN
CORRRCTIONS MADE EX OFFICIO

(PCT Administrative Instructions, Secton 327)

Date of malling
{diay Amonzh/year)

24 APR 2001

Applicasst 3 or agent » flle reference
29471736995

HAFLY DUR NONE
However sec paragraph 3 below

Inernasasal applicaton No
PCT/US01/09733

Insernational filing dute

(day/manzh/year) 27 MAR 01

ZENITH ELECTRONICS CORPORATION

23 shown on the attached copy of*
the request, sheet No

1 The applicars is hevely noeified that this receiving Office bas corvected formal defects in the lsternstional spplication

3

the description, sheet No.

D the claims, sheet No

D the drawings sheet No.

[] oter apect

2 If the spplicant agress with these corvectiom, wo Guther ecton s requined in diis regard.

e e g,

3 koo of dmgreamnst with these corrections, the sppllenss ookl proagply inform s receiving Office scxordingly

4

36

%

Nemw sad mefiing address of the receiving Office AGERE O -

BT o wioner o ey a0s 14T T03) 3085230 %
Weshiogem, D € X201 Ann: RO/US i

Fuacsimile No. Telephone No.

Yorm PCTMAO/4E (uly 1991)



ShectNo. 9 PCT/US01/09732”

Bex No. VI _ PRIORITY CLAIM " Further claiea are tnducated 15 the Box.
“wl:l'Ln:I“n of e ‘Where earlier applicstion =,
1caton eurher national apphcation | reglonal application * | intemational application
(dey/month/ywar) en::‘y regonal Office mvh;glllu
ntem {1)
18 April 2000 80/198,014 us
(18 04 00)
item 2)
13 Decambar 2000 60/255,478 us
(132.12 00) F
tem (3) W
13 March 2001 us
| (13.03.01)
A  The receiving Office uq;nn:l nnnhhhlmll
oflln-l.llrlppllulu n\udh-fm W-
* Whare she sarlier i Jllllbllh—yn 33 h-m-ggv-hmmph
Protaction of n—vhﬂh-&# m

Box No. VI INTERNATIONAL SEARCHING AUTHORITY

ISA/eP

Y] chosen, the fwa-letier code may be mmd). Dets (day/month/year) Numbe Cousiry (or regionai Office)

(A Reguest 10 wee vesaits of easfier starchy refervnee to thal search (v anilor
% | sesrch es besu coyvind eut Iy ar seguesind fram e intsrvations] Svarciing Aubharity).

Bex No. VI CHECK LIST: LANGUAGE OF FILING

Thia intermstional spplication containg | This intermstional application 13 secompanied by the Item(s) marked below-

the following wember of sheets: 1 B fic calculation shoet

Toquest 3| 2.3 separte signed power of stomay

description (cxclnding 3 [ copy of genersl power of sttorcy; referemoc amber, I sny

sequence listing part) 49 4[] stwscrnont expisining lack of signeture

clatms 81 5.1 priarity documens(s) identified In Box No. VI s ftem{s):

ehetract 11 6.C] trasistion of tntemational spplication into (laagnage):

drawings 12| 9 [ scparste indications concerniog deposited microorganiam ar other biologica! maserial

:""‘ll """lll'" 3. ] mucieotide mndior smino scid sequance Hsting in comypater resdable form
————— [ 9.5 ather (ipecifl). postoard

Total wumber of shests 10

Mdhh-‘r'ﬁ - &d a of e

BexNe.IX SIGNATURE OF APPLICANT OR AGENT

obvious from

<

Mndﬁ“h_dﬁm“dﬁwhﬂﬁﬁmmﬁﬁwmﬂ

|—perported insermationsl sppllcation.
4 mdlhllyu#r quiul

By
£ A\
For receiving Offico use only —%ma‘L }
‘Lm G T ol G 0w [ reouivec.

[[] notroceived.

Form PCT/RO/101 (last sheot) (Jaly 199€;

3. Internstionsl Sewrching Authoeity
(£ two or more o competmty. . ISA/ ¢ ’ﬂ.?s"“..a."{.'i'ji""‘”‘
For Intorostional Burosu wse only
Md‘lﬂdﬂnm
by tho Internstional Baross. nid

repwiat July 2001) Lagelfter X1 Fyut FCTREQ Sex Notax 10 the reguest form

13

{



27
- i

TRANSMITTAL LETTER TO THE re——
UNITED STATES RECEIVING OFFICE ey Yot
L Cartification apder 37 CFR 1 10 (If applicably)
EXSITE24482U8 March 27 2001
Expras Mall siting b Duis of Deposih
herehy that the applicstion/correspondence attarbed hareis b depmited with Sarvies
!'np-mhn()ﬂ::{m " service spder 37CFR 1 m-‘n'.'muw#’.‘-ﬁﬂm
c.-mnnuu.wmn.c 20031
~ Laura Frasher
3 of ‘ Typad or pristcd name of passon malling correspondmme

L g New Intyrnatisasl Applietion
TITLE | MAPPING ARRANGEMENT FOR DIGITAL COMMUNICATION BYSTEM M:?

18.04.00
SCREENING DISCLOSURE INFORMA ﬂh --mhg
rposs, the following s suppbed (Note --yhﬂ-qﬂy):
A [  Theisvestian disciosed was not mmie b the Usiond States.
B [ T tssaprior 1S, applicatios relating to this fovesion.
c K mmwuawmﬁmethumuﬁubﬂ
mtwrnational spplication. (NOTE.

Friarky b thass applicatioon may ar may not be cisimpd on form PCT/RIVIDI
(Reguest) and this listing doss not constiiute » ciniw for priority).

syplicutien mn. 80M80,014 A 60283470 Sadom {18.04.00& 13.12.00
appiiestion no, ll'qﬂ fisdon | 13.00.01

D E m_“hm MI no , fil.dlwmr-h'. ua

E Rl Thepresmt ternationi sppiication [R] coxtaing adéitionsl sulject cantter not fownd ia the prier US.
idemuified ia paragraph C. sbove. The sulijuxt cogioy is foud o0 pages | wslong
=4[} pots NOT ALTER qlm-mmum---nm-un
manner whish would sequine spplication 0o huve buow :tusly svailshis for inspectian by the approprinty Sl
#*”U-I-CJlld”m‘l hﬂm‘.l’ prgvj_giml.

oL U A Rmpante te an Revijation frem the RO/US. 'I-M“_(l)ll(l')“
A O  ARegoesfor Ao Extamion of Thas o Fils s Respoam

R [0 ArowseAsemey (Gesssl or Regaiw)

C [0  Repcomenpages

= of i seqaet GCTARONDY) | pys ofie gmw I
pye of the daxvigtion | o of the shewaes
(pages of the clales |

b [] Sebuission of Priocity Docursests
L [J  Rommspocifiod on sstached Foo Cuicalntion sheet form PCT/ROVION sanex

|N§ A Boguast for Reciification auler PCT 91 ﬁ A Patlthan _D A Sequence Listing Dishetin

vﬂo&-u—m

|

[l Awtcm Trover 8. Jokkn |

- Eu S T S v i
Commen Represcatstive % ]

Ofe

PTO-INE (Rev. 4-1905) (il Cayoaiglt WUS Lapinll VA Depctesnt of Commercs: Patent oo Tradamprt

-
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In the matter of*
Internstional Pat. Appl No. PCT/US01/09733

International Filing
Date 27 March 2001

Title Mapping Arrangement for Digital
Communication System

Applicant
Zenith Electronics Corporation

Antorney Docket No.
29471736995

Y’ e St St el Sem N el et St Nt eudt eyt

i

Commissioner of Patents
Box PCT

Washington, D C 20231

This paper 15 m response to the Invitation to Correct Defects dated Apnl 24, 2001

Officer Fricie has identified a discrepancy in Applicant’s address identified m the general
power of attorney and Applicant's address ientified m the Request. Zemith Electronics Corporshion recently
moved to 2000 Millbrook Drive, Lmcolnahire, Illinows 60069 The address identified mn the Request is
Applicant’s current address

Should the Examming Attorney have any addional questions, she Is urged to contact the

undersigned st the mdicated number
Respectfully submitted, Z

B'Jo
Reg. No 25,
MARSHALL, OTOOLE, GERSTEIN
MURRAY & BORUN
Attorney for Applicant
6300 Sears Tower
233 South Wacker Dnve
Chicago, llhnois 60606-6402
(312) 474-6300

Dated May 21, 2001



PATENT COOPERATION TREATY
From the RECEIVING QFFICE

r o

To PCT
TREVORB JOIKE
MARSHALL OTOOLE GERSTEIN MURRAY &
BORUN
TOWE ACKER DRIV COMMUNICATION IN CASES FOR WHICH
gﬁcﬁcﬁgn :_ gman: 23S W E NO DTHER FORM IS APPLICABLE
Duie of malling
w9 () JUN 2001
Applicant » ar ageni 5 file relerence REPLY DUK .
20471738905 Se peragraph 1 below
Imemauonal applicatnn No. Internauonal filing daie
PCT/USO1/00733 thayteoukiyser 27 MAR 01
Applicant

ZENITH ELECTRONICS CORPCRATION

ID REPLY DUE within montha/days [rom theahove dale ol malling
[] NOREPLYDUE. however seebelow
TMPORTANTCOMMUNICATION

[(] mrormamononLy

2 COMMUNICATION

THE RECEIVING OFFICE ACKNOWLEDGE THE RECEIPT OF A RESPONSE TO INVITATION TO CORRECT
DEFECTS DATED 17 MAY 2001 HOWEVER THE ADDRESS RECORDED ON THE REQUEST FOR ZENTTH

ELECTRONICS CORPORATION MUST BE THE SAME A8 THE ADDRESS RECORDED ON THE POWER OF
ATTORNEY THE PCT/RQ/108 REMAIN OUTBTANDING

Name and malling address of the recelving Office Authorized olllcar

Asmsan: Commissioner for Patent

Box PCT Barbars Fridie
Washmgian, D.C 20231 Arm ROATS

Fectimile Na.  703-305-3230 Telephors Nn.  703-305-3747

Form PCTMO/132 (Tuly 1992)



In the matter of
Internat:onal Pat. Appl No PCT/US01/09733

International Filing
Date 27 March 2001

Title Mapping Arrangement for Digital
Communication System

Appheant
Zealth Electromcs Corporation

Attorney Docket No.
29471136995

e e Y S Nt Nt g gt bt Nt gt Nt st Vgl St

E

Commissioner of Patents
Box PCT
Washington, D C. 20231
This paper 13 in response to the Lovitation to Correct Defects dated April 24, 2001
Officer Fridie has :dentified a discrepancy in Applicant s address identified i the genoral
power of attorney and Applicant's address xientified m the Request  Zesuth Electromcs Corporation recently
moved to 2000 Milibrook Drive, Lincolnshire, Iihnois 60069 The sddress wenfied wn the Request 18
Applicant’s current address
Should the Examining Attorney have any addmonal questions, she 1s urged to contact the
undersigned at the mdicated number

MURRAY & BORUN
Attorney for Applicant
6300 Sears Tower
233 South Wacker Drive
Chicago, linms 60606-6402
(312) 474-6300

Dated May 21, 2001



In the matter of
Internstional Pat. Appl No PCT/US01/09733

International Filing
Date 27 March 2001

CERTIFICATE OF MAILING
BY EXPRESS MAIL

No EK657823592US
Date of Deposit  July 19 2001

T Y Y s st e’ et et S Vol Yo et gt wmt gt

1 thet thiy
Title MAPPING ARRANGEMENT FOR DIGITAL :;:y Mmfym mfm:p:
COMMUNICATION SYSTEM herem as enclosed herewath are
bemng deposited with the United
Applicant States Postal Service
Zenith Electronics Corporation "EXPRESS MAIL POST
OFFICE TO ADDRESSEE"
Attorney Docket No :‘;:d:dﬂ':‘":l’-n- §1 I:ﬂ
29471/36995 i Mm Bex Pcr"”"
Asnstant Commuanoner for
Patents, D
2023 /
P peme——
Richard
Response to Communication
Commuanioner of Patents
Box PCT
Washmgton, D C 20231

ATTN Barbars Fndie
Fax 703/305-3230

‘This paper 15 1n response to the Commumcation dated 20 June 2001

Enclosed 13 & genemal appointment of agent fram Zemth Electronics Corporation m the

undersigned s favor  The applicant 5 address wdentified 1n the power of attormey corresponds with the address

wlentified n the Request

Should the Exaymming Attorney have any addihonal questhons, she 18 urged to contact the

underngned at the indhcated mumber

Dated July 19 2001

Respectiully

B
Reg. No 25,542
MARSHALL, O'TOOLE, GERSTEIN
MURRAY & BORUN
Attorney for Applicant
6300 Sears Tower
233 South Wacker Dnve
Chucago, [lhnois 60606-6402
{312) 474-6300



L4z, +*
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PCT

GENERAL POWER OF ATTORNEY
- (for several inngrnational applicetions fllsd under the Patent Cooperation Treaty)
(PCT Rule 90 $)

The undermgned person(s):
Eﬁ:rg;nlllﬁuhuuikrghllnnl!‘ﬁrajiﬂhUIIBHQHJiHqﬂiﬂilﬁﬂpﬂlﬂl The addrexy wust incinds postal code and

ZENITH ELECTRONICS CORPORATION
2000 Miltyook Drive
Lincoinshire 1Einols 80088

Uniled States of America

herehry appoa(s) the fallowing person as, agent (] common represcaseive
Namw and addrem
{Family nams followed by given name for ¢ ngol entity, full official davignation. The address must inciuds portal cods and name of

JOIKE, Trevor B. andd HEPPERMANN Roger A.
MARSHALL, OTOOLE, GERSTEIN MURRAY & BORUN
S300 Saars Tower

233 8 Wacker Drive

Chicago, [lincls 80800

Unliad States of Americe

o represent the undermgned before E:!lﬂﬁ:uumuulhnnunhnﬂnmﬂudn-
Dhmmmw
[ the toternssonai Preiimmery Examining Authortty oaty

in connection with any and all mtemnational spplications filed by the indermgnad with the following Officn
Unitsd Staiss Priant and Trademerk Office as recelving Office
md 1o maks or receive payments on balialf of the undersigned.

8.!“!:2? there are ssveral persoms, sach of tham must sign, next to sach signature, indicate the neme of the person
signing ogqpacity in which the person signs, [f such capacily is not obvicss from reading this power)

Jack Kail
Assistant fSdcretary

Juna 15, 2001

Form PCT/Model of generul power of sttomey (for ssvernl ioternational spplications) (Yoly 1992) Luptifier 1907 Farm PCTAR



a3 .

compennl imernurionsl Preliminary Excmining Authority or i rwo or mare Auhorities ore
or rwo-letev code of thar duthorily may b indicamd by e applicoms on ihe line

. IPEA/ EP ey

g PCT CHAPTER II

DEMAND

wunder Article 31 of the Putent Cooperation Treaty”
The undersigned mm;mwlmwumuumsof
ehculﬂehg‘thm(uuptwluemm! weated).

For Internatioaal Prelmmary Exsening  Authonty use oaly

Identificanon of IPEA Dete of recent of DEMAND
BexNe.! IDENTIFICATION OF THE INTERNATIONAL APPLICATION | APpiscmnt’s or agent's file reference
20471730008
Internanonal spplication No. Internavonal filmg date (dawimonshyear) | (Earhest) Pronty date (daymonth/ear)
PCTAUSO106733 27 March 2001 { 270301 ) |18 Apri 2000 ( 18.0400 )
Title of mvention
. MAPPING ARRANGEMENT FOR DIGITAL COMMUNICATION SYSTEM

Box No. Il AFPLICANTI(S)

N
Name and address Fﬂ_#dum_h&b:ﬂfm m:
ZENITH ELECTRONICS CORPORATION Pacsimile No.
2000 MAkbrook Drive
Lincolnshire IEinols 60089 :‘7"'""?:
United States of America cleprinter
Applicant's registration No. with the Office
State (thar iz, country) of oxnonality” State (thar iy, comntry) of repdence:
us us

Name and address: (Family nome followed by given name for a isgal eniily, fisll gificial designation. The ackirexs wust inchads possol code and
nomy &f country)

State (that i country) of natwonalrty- Sinie (that is, couniry) of resldence:

‘Name and addresy’ (Family name followed by given nawm for a kgal euity, fid] official designation. The adivess sl inchels postel code and
name §f coomiry)

State (that is, country) of natonality Stute (that is, country) of remudence

|:| Further spplicants are mdicated on a cootumustion sheet.

- . T n L] o LR, W A - — 1 SR [ r



fdd -

2 Intemational apphcanen No
Shert No. PCTAIS0108733

Box No. Il AGENT OR COMMON REPRESENTATIVE, OR ADDRESS FOR CORRESPONDENCE

The following person 13 N agent D COMUNON Iepresentutive
and has been appointed eartier and represents the applicani(s) also for witernstional preliminary examination.

D 13 hereby eppointed and any earlier appointment of (sn) agent(s) /comman representative 15 hereby revoked.
mm:nmwﬁdwhummmmmm Examiming Authonity in

nted earller
Telephone No
Name and address: followed aficial
e L Aaampiry ok focion s o g ey 312/474-6300
JOIKE TrevorB Facaumile No.
MARSHALL, GERSTEIN & BORUN 312/474-0448
8300 Sears Tower -
2338 Wacker Drive Teleprunter No.
Chicago, lllinois 80608
United States of America Agent's registraton No. with the Office
Address for correspo Mark thus check-box where Common representative been sppomted and
wn&nuuﬂmﬂnﬂmuﬂumuﬂmmw‘;}mmum

Boz No.IV  BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments. *
1 The applicant wishes the wiernational preliminery cxanunation te start o the basle of
the international spphication a3 onginally filed
the deacription as ongoally filed
as amended under Article 34

as ongmally filed
as emended under Article 19 (together with any accompanying statement)
as amended under Article 34

xs origunally filed
s amended under Article 34

2. [] Thesppiicant wishes asny amendment to the claims under Article 19 to be conmdered as reversed.

3 Emmumﬂhmwmmmuhmmnmmdm
datc uniess the Intemational Preliminery Examinng Authority recel of

amendments made under Article 19 or & notice from the ﬂ-hdnsnmwuwnlh‘:::m

(Rule 69 1(d)). (This chack-box may be marked only where the time /imit under Article 19 has net yot expired )

* Where no check-box is marked, mmmllmmmbmdmww
llndur'hueaenpyofmdmm clums under Article 19 mmuhm
under Article 34 aro received by the Internstonal Prelyminary Exaruning Authority before 2t has begun to draw up

& wrten opinion or the mtermnational preliminery eamnation repart, as so emended.

the drawings

00 000 00

EI

Language for the purposss of International preliminary examination  English

which is the langusge in which the iniemational spplication was filed.
L]  which s the language of s trangistion furished for the purposes of mtemanonal search.
L[]  which s the language of publicanion of the meerstiamal spplicaton.
D whuch 15 the langusge of the trangintion (to be) furnshed Jtir the purposes of mternaticnal preliminary examunatron.

BozNo.V ELECTION OF STATES

Lhﬁlﬂhﬁy“ﬂldﬂ“ﬁhﬁﬂhﬂh all States which have been designated and which are bound by Chapeer If of

excluding the following States which the sppheant wishes ot to elect:

149




& e

International application No
SheetNo 3 PCT/USQ1/09733 ”’ﬁ
Box No. VI CHECK LIST
o e n Eo;hmuwrﬂhﬂumm
The demand 15 accompanied by the following elements, language referred 1o Authonty
BmNnN.ngww mmﬂnls“m’:"“'"“ ndvl:'lm' m::;ly
| transistion of mternancaal spplicanon sheets ] -
2  amendments under Article 34 sheety O .|
where
Y ments under Arucie 19 sheets O O
where translation
P i Ardie Ty o) sheess a O
5 lener sheets O O
6. other (zpecify) sheets O O
The demand 15 also accompanied by the itemy(s) marked below
t DO feocalculation sheet 5 [ swtement eplaining lack of signature
2 D al separate power of stiomey 6. D sequence listing In computer readable form
3 [[] original general power of attorney 7 [] other apecif)

¢ O ey

Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nox & asch signsare, indicaty the namst of the perivn siguing and the capacky in which the parsvn siges (Y such capacly s net slvisaz fross rending the demand),

By, V Date _015‘/0&% /77/3/

For [oternational Preliminary Examining Anthority use only

1 Date of sctual recespt of DEMAND

2 dmte of receipt of demand due
] under Rule 60 1(b)

3 The date of receipt of the demand is AFTER the expirstion of 19 months The applicant has been
D from the prionty date and item 4 or 5, below, does not apply D mformed aecordingly

4. D md.-:’ofmlnofhdﬂndumﬂnpmodoflﬂmmﬁslmhmdmumddbymof

5 D Al the date of receipt of the damand 1s efter the expiration of 19 months from the priority date, the delay In arrival is
EX pursumt to Rule 82,

For International Buresn use only
Demand received from IPEA on

Form PCT/IPEA/MO] (lnxt sheet) (March 2001 reneint Julv 2001) Ser Note tn the demand frrm



PATENT COOPERﬂ'E&'E VED l‘-ﬂ'

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 0CT 23 2001 PCT

Te: MARSHALL g
JOIXE, Travor B RSTBN
MARSHALL, GERSTEIN & BORUN NOTIFICATION OF RECEIPT
6300 Sears Tower OF DEMAND BY COMPETENT INTERNATIONAL
233 B Wacker Drive PRELIMINARY EXAMINING AUTHORITY

Chicago, Illinois 60606

»,
ETATS-UNIS D'AMERIQUE (pc'r Rules J(e! and 81 1(b), first sentence

ons, Section 601 (n))

Dute of mafling
(dloy jmanzh [yer) 16 % 0t
Applicant s or ageut’s file reference IMPORTANT NOTIFICATION
29471736995
Intermarionsl spplication No. intornational flling date (dey/maondijyesr) | Priority date {day/mondhiysar)
PCT/ US 01/ 09733 27/03/2001 18/04,/2000
Applicant
ZENITH ELECTRONICS CORPORATION
considers the [
1 m?hn aetlind i s Lnaroaticnal Proimiaicy Buaoioing Ahority consbders e following dare 1 e
05/10/2001

1 Thix date of receipt ix

the actual date of receipt of the demand by tus Authanty (Ruls 61 1(b))-
[[] the acousl dae of recerpt of the demand on behwlf of this Authority (Rule 39.3(e)).

the di which this n to the invitstion 10 correct defecty in the demand
(] e e o which tals Aurrerhy b, I cospore o the kavarion to

3 [[] ATTENTION: Thet dats of recsipt  the expiration mommfr-u- dete Consequantly the
Mm(? mlhhhhnn!dul(b&nn the national phase urtl] 30
oxn the prioriy date (o laoar in FI0) -u.-ufuuwmu-mu

m-u-um Offize: 22) Fi
m':crmhmau.wmn ot pronty duet o Offem) (Ao 33) For deualls, e

D (f appicabls) This nctification conflrms the information given by isphons, facsimile ranemisdon or 1 person
on

4 Only where parsgraph 3 spplies, & copy of this notifiestion has been smt to the International Bursm

Nmnnlmllllngﬁh-d'tllll'w Autharised officer f ——

_@mﬁ nmummmd AIMALZ MURILIO J \ g) é!
Pax. (+ 994463 Tol (+49-89) 23998059 —"J

Forrm PCT/IPEAJ402 (July 1998) P20452 ) O |




PCT

FEE CALCULATION SHEET
Annex to the Demand

For Internatyonal Preliminary Exarmuning Authority use caly =

A

CHAPTERII

application No. PCTNUSD108T3Y
Applicants o ageits 29471736993 Dete stamp of the IPEA
Applicant

CALCULATION OF PRESCRIBED FEES

1 Prehmnery examinstion fee ... - ' 2,990.29

2 Handlmg ceriain State.

Wmamhd'f'd’ﬁlhﬂb;n

entitled, the mmhzuddﬂhzmdrh

handiing fos) .. o - . 287 8t

3 Totul of prescribed fees

Add the smounts entered at P and H

and enter total in the TOTAL bax . 3,288.80
TOTAL

MODE OF PAYMENT

o TPER (2 elow)

000K
i
alaluln
i1t
i

%
L

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(Thiz mods of paymant may not bs availabis at all IPEAs)

IPEA/ EP
Authonzation 10 chargs the total fees indicated sbove. Deposit Accouzt No. 28300287
D 217/

-yﬂmmmlb

{Thiz check-box the conditiony
|ZI ,: 7’*""5‘ P'"&' 1 Name: Trover B. Jolks

Signature:

Form PCT/IPEA/40] (Annex) (March 2001 regrint July 2001)

LagaiStar 2001, Form PCTDFEE

otzs to the fes calculation shest
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From b
INTERNATIONAL BRELIMINARY EXAMINING AUTHORITY PCT
- ECEIVED
JOIKE, Trevor B R E‘VE
MARSHALL, GERSTEIN & BORUN
6300 Sears Tower 042002 WRITTEN OPINION
233 8 Wacker Drive
Chicago, Illinois 60606 SCHIR{HARDIN &Wzﬂ' E  (PcrRukes)
ETATS-UNIS D'AMERIQUE e PATENT OFFIC
Dute of mailing
(day/monh [year) 24/01/2002
Applicant’s or ageat's flle reference REPLY DUE
29471/36995 ;lgﬁml _{ '9‘0" mouthekian
Incrusianal spplication No. Intarnationsl fling dux (dy/monskiyser) | Priority date (dayjmonthiyesr)

PCT/US 01/ 09733 27/03/2001 18/04/2000

Intarnanonsl Patent Clamsification (IPC) or both natianal clasfication snd IPC
HOAN7 /24

Applioent
ZENITH ELECTRONICS CORPORATION

1 This written opimon iy the first drewn up by this Internations) Prefiminary Examining Autharity
2. This opinion contams indications reluting to the following leme
1 [X] Basis of the opinion
i [C] Pnency
m [X] Non-esshiubment of opinion with regard to noveity, inventive step md ndustrial applicahility
v ] Lask of umty of nvention
v [X] m..:mu.xﬁmmunm tnventive step or industrial spplicabllity;
vl [] Certan decuments ctsd
VIl [] Curtain defocts in the internationsl epplication
VIt [[] Certsin cbswvations on the international sppiication

3 The appbewnt it heynby leviesd to reply tn thir opinion.
to grant sn cxtension, sre Rule £6.2(d).

Haw? sribmitting & written , accompanmad, where , by smendments, according to Rule 663
%mm&mlﬂdmmrmﬁoyuuo °

Al For o sdditional to jubmit smendments, see Ruls 66.4.
Futl-iunmlr'lmlﬂumemﬂ-m.:ﬂicmnmm

For s informa] comomunication with the examiner se Rulo 866

IF mo reply ls lied, the international prefinmnary sxamination report will be estahlished on the basls of this opinion

final date by which tha international prefiminary
‘e ;’utmhemmuknhﬂah_m____

Wit Ses the tavw limit indicated above. The applicant may before the experstion of tha time hmit, request thiy Authority

Nuxw wnd mailing sddresy of the [PEA/ Autharized officer

Tel (+49-89) 23990 Tx 523656 epo d Fmﬂ*'ﬂgh 3
i —==_ Fax (+45-89) 20900063 (+mmnmlaﬁn \“—
Forrh PCT/IPEANDS (cover sheet) (Tuly 1998) D
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WRiTTEN OPINI N Internation application No PCT/US 01/ 09733 50

| Basls of the opinlon

1 The basls of this wntten opinion s the application as onginally filed

il Non-establishment of opinion with regard to novelty, inventive step and industrial
applicabliity

2 The question of whether the claimed invention appears to be novel, to invoive an
inventive step, or to be industrially applicable has not been and will not be the subject
of the intemational preliminary examination (Arhcle 34 (4) (a) (1) (i) PCT, see also
international search report) in respect of

21 Applicatons having an unnecessary plurality of independent claims (generally not more
than 1 ndependent claim in the same category 1s necessary, Article 6 PCT),

22 unsearched subject-matter (Article 17 (2) (a), Rule 88 1 (¢) PCT), e g
2.2 1 claimed subjact-matter under Rule 38 1 PCT,

2 2 2 applicabons where the descnption, the claims, or the drawings fail to comply with the
prescnbed requirements to such an extent that no meaningful search could have baen

23 claimed subject-matter under Rule 67 1 PCT

V  Reasonad statement under Rule 68.2(a)il) with regard to novelty, inventive step or
Industrial applicabliity

3  Tothe extent that the Intemabonal preliminary examination has been caried out (see tem
Il above), the following 18 pointed out

in light of the documents crted in the intemational search report, it 18 considered that the
invention as clmmed in at least one of the independarnt claims does not appear to meet the
crtena menboned In Article 33 (1) PCT, 1@ does not appear to be nove! and/or to involve
an inventive step

4 |f amendments are filed, the Applicant must comply with the requirements of Rule 66 8
PCT and indicate the basis in the originally flled application of the amendments made
{(Article 34 (2) (b) PCT) otherwise these amendments will not be taken into consideration
for the establishment of intemational preliminary examination
The aitenton of the applicant ls drawn to the fact that if the application contains
an unjustified plurality of independent claima no examination of any of the claims will be
carried out

Form PCT/408AE1 (EPO-March 2001)



SCHIFF HARDIN & WAITE

A Partnaryhip inchuding Professionsl Comperations Chicago
Washington
- New York
G800 Sears Tower Chicago, lilinols 60808-8473 Marrliiville
Telephone {312) 256-5500 Fecsimile (312) 258-5700 Dubiiin

February 11, 2002

VIA TELEFAX

European Patent Office /IPEA
Erhardtstrasse 27

D-80331 Muenchen

Gemmany

RE PCT Intemnational Applicaion No PCTAJS01/09733
Zenith Electronics Corporation
Our Ref No FP01,0518WO (formerly 28471/36995)

Dear Ladies and Genttemen

The Examiner in the above captioned application has refused to exam the
application, ctting several PCT Articles and Rules Applicant requests clarification for the
reasons given below

First, the examiner asaerted that there are too many ndependent claims,
citing Article 8 Articie 6 essentlally states that the clalms shall define the invention, shall
be clear and concise, and shall be fully supported by the description Because there 15
only one independent claim In each application, because the claims define the invention,
because the claims are clear and concise, and because the claims are fully supported by
the description, applicant has complled with this article

Second, the examiner asserts that the subject matter 1s unsearched, citing
PCT Article 17(2){a) and Rule 66 1(e) Asticle 17(2)(a) essantially provides that, if the
examination authority considers that (1) the application relates to subject matter which the
searching authority is not required to search and decides not to search or (n) the
description, drawings, or claims cannot support a meaningful search, then no search wili
be established Neither of these sections apples since applicant has already received a
search repart Rule 668 1(e) states that claims relating to subject for which no intemational
search report has been established need not be examined However, an intemational
search report has been 1ssued



.y a o

SCHIFF HARDIN & WAITE

February 11, 2002
Page 2

Third, the examiner asserts that there 18 claimed subject matter under PCT
Rule 30 1 This rule essentially provides that a search need not be conducted If the
subject matter of the application relates to (i) scientific or mathematical theones, (i) plants
or ammals, (n) methods of doing business, (lv) medical treatments, (v) mere presentations
of information, or {vi) computer programs Again, none of these sectons apply since
applicant has already received an intemational search report Also, it 18 hard to see how
the tams listed in this rule apply to the claims

Fourth, the examiner essentally repeats a portion of Article 17(2)(a) which
has been discussed above

Fifth, the examiner asserts that there 18 claimed subject matter under PCT
Rule 87 1 This rule is not very different from PCT Rule 39 1, which has been discussed
above

Accordingly, apphicant has difficulty in understanding the Written Opimnion
mailed January 24, 2002 and asks for a clarification

ol

FOR THE FI
Trevor B Jolke
TBJ/edr
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From the. (=

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

ZENITH ELECTRONICS CORPORATION

™ PCT 153
JOIKE, Trever B e
MARGHALL GERSTEIN&BORUN = . % (' D
6300 Sears Tower
233 S Wacker Drive =54 -9 WRITTEN OPINION
Chicago, lliinois 60606 -
ETATS-UNIS D’AMERIQUE | (PCT Rule 86)
c=ro 1k ASTEY

Date of mafing

folxyimoniview;) 05.03.2002
Applicants or sgents fie reference REPLY DUE within 3 manth(s)
20471/36006 from the above dalp of mailing
imamationsl appction No. injernationsi fling duss (daymonteer) Priority dale {ayimonihiesr)
PCTAIB01/08733 F7R032001 18/04/2000
intemational Pasent Cissailication (1PC) or both national classifioasion and IPC
HO4ANT7/24
Apploamt

1 This wriiten opinion is the sesond drawn up by this inlernational Preliminary Examining Autharity
2. This opinion coniaine indications relating 1o the following kems:

I
n
n
v
v

Baals of the opinion

Prioriy
Nar-astablishment of opinion with regand ko novalty, Inverrive step and Industrial applicablity

Lack of unity ef invention

citations and explanafions supporting such statement
Cartain doourment cited

v Cartain defects in the intamational application

Vil Ceonain cbsarvations on the intemational application

S. The appiicant is hereby invited to repily to this opinion.

Whan? Ges the ime Imit indicaied above. The applcant may, befors the expimiion of that tme imR,
raquest this Authorlly to grant an sxiansion, sss Ruls 08.3(c.

How? By submitiing a weitten veply, acoompanied, whar approprisie, by
For the form and the language of the amendnens see Rulse 858 and SR80,

Algo: For an eddiional opporirfly (o submil amaendmants, see Rule 80.4.
Forthe mxaminer's obiigation 1o comukisr amendimants andor wgumaents sse Ruls 60.4 bis.
For an informal communioation with the examine: ses Fule 88.8.
¥ no reply ls fied, the Intemadional prekvinay eamimation mporl wil be estabilshed on the basls of thiy cpinion.

4. ‘The tinal date by whigh the Inlamational praliminary
smmingsion report must be sesbilshad according © Rule d82 I 18/08/2002.

Vi

000 QOO @=

accarding to Rule 68.).

Reasoned staiement under Rule 80.2{a)(ll) with regard to novelly, lweniive step or industrial appicabillty;

Eurcpean Pt Oflos :d‘"m"’

D-80208 Munich Formaiiies eficer (inel. axtension of time Imie)
Tal +40 002390 -0 Tz 222884 epmu d Schalinatus, D

Faxc +40 80 23509 - 4485 Talsphone Na. +40 89 2390 8243

Farm PCTAPEAMOS (cover sheel) (January 1984)
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By
WRITTEN OPINION intemstional appiiostion No.  PCT/US01/09733

L Basls of the apinion

1 With regard o the elemants of the intemational spplication (Replacement s/iweés which have besn fumished to
the recalving Office in response io an invitation under Articie 14 are referred 1o in this opinion as “originally fled’):

Dascription, peges

1-48 as publishad
Claims, No.:

124 as published
Drawings, sheeta.

1M21212 as published

2. With regard {o the language, all the slaments maried abcve wers avallable or furnished to this Autharity in the
language In which the internafional application was filed, uniess otherwise Indioated under this ltem

Theas slsments were avaliable or fumished to this Authority in the following languags. , whichis

O the ianguage of a transiation fumished for the purposes of the intemational search (under Rule 23 1(b))
O the language of publicatian of the international appication (under Ruls 48.3(b))

O the language of a tranglation fumished for the purpases of intarnational preliminary examination (under Rule
85.2 and/or 88.3)

3 With regard to any nucisotide and/or amino acld ssquence disclossd In the intemational application, the
intemasional preliminary axamination was carrisd aut on the basis of the seguence lating

oontained in the intemational appiication in wittten form

filad together with the international application In computer readabie form
funished subsaguently to thia Authority in written form

fumished subssequently to this Authorlly in camputer readabie form.

The statemant that the subsequently fumished written sequence listing doas not go bayond the diacloaurs in
the intemational appiloation ae flled has besn fumished.

The statement that the Information recorded in computer readable form Is identical to the written sequence
listing has been fumished.

O Oooon

4, The amandments have resulted in the cancsliston o

O the description, pages
O theclaims, Nos.

Form PCTAPEAMOS (Bouas I-VIII Sheet 1) (July 1008)

250
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WRITTEN OPINION intamational application No PCTAUS31/09733

O the dmwings, sheets

§ O Tnis report has been established as if (soms of) the amendmants had not baen made, since they have been
conakisred to go bayond the disciosure as filed (Rule 70.2(c))

(Any repiacement shest conisining suol) amendrments must be referred io under Rem 1 and annaxed (o this
report)

8. Additional cbservations, if necessary:

V Ressoned statermnent under Rule 88.2(s){1) with regard to novaity, inventive siep or industrial applicablity,
cltstions and explanations supporting such statement

1 Stadement
Novelty (N) Cams 1
immntive step (I19) Claims

industrial applicebility (IA)  Claime

2. Cliations and sxplanations
864 separate shest

Form PCTAPEAMOS (Baxas -V1Il, Shes) 2) (huly 1908)
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WRITTEN OPINION Intemational application No  PCTAUS01/06733
SEPARATE SHEET
Ja saction IV:

Reference is made to the following documents
D1 US-A-5968 120 (SHEN PAUL ET AL) 12 October 1968 (1898-10-12)
D2. WO 8861111 A (KONINKL PHILIPS ELECTRONICS NV ,PHILIPS
SVENSKA AB (SE)) 12 Novamber 1998 (1998-11-12)

The docurnent D1 disciosas (the referencas In parentheses applying to this dooument)
a gystem for tranemitting (see figure 1) and recelving/processing a dietribution data
stream (I ¢ dighal signal), the distribution data stream containing a map (see col 4 || 20-
33 the map contains Information indicating a location of st lsast ons of tha vidso or
awuxlliary data In the dale frame) and video {l.e first) and auxiliary (second) data
intermixed in a data frame using the MPEQ specification The video and awdllary data
have the same constellation (because only one and the same type of modulation ls
uaed to tranamit them since they are sent through the same distribution data stream)
The vkieo and auxiiiary data have different bRt rates since the video has variable bit rate

(eee abstract)
f course In the recelver the video and avxiliary data are processed (see fig 4) In

accordance with the map
The subject-matter of claim 1 |s therefore not new

A similar objection could be based on D2.

independent claim 1 is not In the two-part form, but uses the word "characterized by"
therefore this word should be removed from the claim or the features known In combl-
nation from the prior art (document D1) be placed in the preamble (Rule 8.3(b)(l) PCT)
and the remaining features be Included in the characterising part (Rule 8 3(b)(ll) PCT)

Reference alignas In parentheses should have besn insarted in the claima to Increass
thelr intsifigibllity, Rule 8 2{b) PCT This appliss to both the preamble and
characterising portion

Form PCT/Avpareis Sheatiddd (Sheet 1) (EPO-Aprl 1097)
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{12) INTERVATIOMAL APPLICATION PUBLISHED (INDER THE PATENT COOPERATI N\ TREATY (PCT) 5?'

-

6&
A
»
k

(19) World Inteliectual Property Orpanzation
Inlmatnynn] Bureau

(43) Internatwonal Publication Date (10) Intermational Publication Number
25 QOctober 2001 (25 10 2001) PCT WO 01/78494 A3
{5}) laternatonsl Putent Classification” HO4N 7724 181) Denignated Sistes franenni) AE AG AL AM AT AL
HO4L 10 AZ BA BB BG BR BY BZCA CH CN €0.CR CU
CZ.DE DK DM DZ.EE.ES M GB GD GE GH GM
(21) International Application Number  PCT/USHIARTWY HR HU D IL.IN IS JP KE KG KP KR KZ LC LA

LR LS LT LU LV MA MDD MG MK MN VW MX
MZ NO NZ PL PT RO RU SD SE SG SI §X SL

(25) Fillag Language ENgish  \u3) Destgnated Staten regional  ARIPO pim (GH GM
KE LS MW MZ SI> SL. §Z. TZ. UG. ZW) Euraswn
{26) Publication Language Enginh palem (AM AZ BY KG KZ MD) RU T) TM). European
powent (AT BEE.CH CY DE DK ES 1 FR GB GR IE
(M) Prioriis Dete IT LU MC NL PT SE TH) OAPI paum (BF BJ CF
oY198.014 IRApPNI 200D (IR 04 X00)  US CG C1 CM GA GN CW ML. MR NE.SN TD TC)
oyISSAT6 1X Devember X0 €13 12 2KK0 US
Um0 231 13 March 2001 (1303 2XM)  US  pypighed
~—  wih tternational secrch report
(71) Applicast ZENITH ELECTRONICS CORPORA- — before the expirauon of the ume i for amending the
TION [US/US] 2000 Milltwook Dnve Lincoinshure L chums and 10 be republished in the evens of rovipe of
L] H09 (US) amendmeniy
]
(17) Ioventor FIMOFF MArk 1020 Concond Lune, Haftt  (88) Date of publicatron of the laternationsl search repont
E man Extates 1L 60195 (US). 23 January 03
= {73 Agent JOIRE, Trevor B. Munhall O Toole Goniemn,  For nvo-letier coder and ather ubbreviaiions njur to the ™ und-
E Murmy & Borun 6300 Scan Towwr 2335 Wacker Dnve  onice Vores on € odes and Ahbees intions ™ apysearing, af the begin-
E Chucago. [L 60606 (US). ahig of each mﬁ :EME: of | I'Eh- l{}" Gazerte
= RECEIVED
==
— FEB U 5 2002
C FLb 08 2002
o = SCHIFE HARDIN G WATTE MARSHALL GERSTEIN
 — —
— (s4) Title MAPPING METHOD FOR VSB AND ATSC IN A RECEIVER
10
RVS8 Tronsmtar (inikal concap) ATSC Tromumitler _____ 2 5
- o 1618 20 pysy g M) 38 o032
Aux. oulsr ARS !
< A —slmsenci ot [ i EEE ) Lol M5 L] e T L
(oyten) m b ] — !
v MR [teccccswm e - —-———————
[~ ATSC
‘ Vh—’
Pacimis
e i
L g indoct
—
(—

157) Abstrael A revervir rerenvs v ahip Lol el The dipta) signal contons o frpm, of ol VYSB waia and ATSC dale and the

o tguial sgnal further comt uns « nap. The aup cont uns oGmmaoon mdssing 4 keawm af the nohust VSH data and ATSC Jaa m
th Fraewe A decodher of te recenvar decadas the digital ssgaal - A processor af th receiver priocesses & Teast ome of the oiual VSH
Qg and the ATSC datn acconding 10 the locution infunnation contaimsd n the map.



INTERNATI NAL SEARCH REPORT Y o sl
Ir wendApphes 0
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PATENT COOPERATION TREATY m
|
From the INTERNATIONAL SEARCHING AUTHORITY PCT
To —
MARSHALL, 0’TOOLE, GERSTEIN, - NOTIFICATION OF TRANSMITTAL OF

MURRAY & BORUN

Attn Joike, Trevor B
6300 Sears Tower -
233 South Wacker Drive (PCT Rule 44 1)
Chicago, Il11inois 60606
UNITED STATES OF AMERICA

OR THE DECLARATION

THE INTERNATIONAL SEARCH REPORT

Dette of maliing
(caymoniniyesr)  13/11/2001
Applicant's or agent's fla reference
29471/36995 FOR FURTHER ACTION See paragraphs 1 and 4 balow
Invamational appiication No. inematonal fbing datw
PCT/US 01/ 09733 {dayimonthiyesr) 2710312001
Apphicant

ZENITH ELECTRONICS CORPORATION

1 m The applicant s hereby notified that the ntamational Ssarch Report has been estabiished and s tranamitted herewith

Fling of amandments and statament under Artiale 18:
Fhwappiicant ls gntitied, if he so wishea 10 amend the claima of tha intsmational Application {(sse Puls 48)

When? The tima Imitfor such amendments ia normally 2 montha irom the daie of tranamiital of the
intemanional Gearch howsver for more detals, e88 the notes on the accompanying shest.

Whers? Directy 0 the  Inlemational Burasu of WIPQO
34 chemin dea Colombeties
1211 Ganova 20 Switzeriand
Fascimis No {41-22) 740.14.35

For more detafied Instructiona, 866 ihe notes on the accompanying sheet.

2 D The applicant s hereby notified that no intemational Gearch Raport will be established and that the deciaration under
Articia 17{2){a) 1o that effect is franemitiod herewith

4. [C] With regerd o the protest againet payment of (an) additonal fea(s) under Ruie 40.2 the appiicant is notiied that.

D the protest togathar with the dacision thereon has bean tranamiited o e Intemational Bureau together with the
applicant's request to forward the wexts of both the protest and the declsion theveon 1% the designated Offices.

D no decision has been made yet on the protest; the appiicant will be notified as soon as a decision ia made

4 Further sotion{s)  The appilcant is remindsd of the following:

Shortly afier 18 montha from the priority date he inlemational application will be publahecd by the ivternational Bureau.
if the applicant wishes ib avoid or posipanse publication a notios of withdrawal of the intemational applicaion or of the
pricsity claim must reach the International Bureau as provided in Fules §0bi.1 and S0bis.3, reapactively before the
compiation of the iechnical preparations for itemational publication

Within 19 montha from the priority daie & demand for inlamational preminary examination must be Ned if the applicant
wishes ©© postpone the entry Into the national phase until 30 months from the priority date (in some Ofices even later)

within 20 menths from the priority date the applicant muet parform the preacribad acts for sntry into the national phase
bafore al desipnamd Offices which have not baen electad In the demand or in a later election within 10 monthe from the
priority dale or could not be alaciad becawss they are not bound by Chapier [I

Name and maliing address of the inlsmational Searching Authority | Authorized officar
_Eumnn:‘ramdlba PD 5818 Patentiaan 2

NL-2280 HV Rijewik
Tel (+31-70) 340-2040, Tx 31851 eponl
Fauc (+31-70) 340-3018

Carina Bergstr“m

Form PCTABA/220 (July 1898)
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NOTES TO FORM PCT/ISA/220

L

MMmegmhhanh fiing of amendments uncer arbole 18 The

Noilse are bassed on the equements of the Palent Cooperaion Treaty the Pegulsiions and the Adminisirative instrustions
under that Tresly in csse of disorepancy betwean thess Nobes and thase the initer are appliisable For more

datalied iMormelion aee also the PCT Applicent’s Guide & publisation of W1

in thane Noies, “Ariidls™ Ruls and “Ssclion” refer to the provesiona of the PCT the PCT Reguilsliors and the PCT
Admmnuirsive insinictions reapsatively

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has sfler havng recsivad the inemalionsl ssarsh report, ene oppariunlly ts amand the caims of the
internabonal spplioation § should howsver bs smphasized that, sinoe ofl parts of the inlemationsl (olaima,
denoription and drawings) may be amended during the inlemalional prefiminay axamination there is weually
no nesd to fie amencimants of the olaime under Article 19 excapt whare, 0.9 the applivant wanis the lsller io be published
for tha purposss of protaciion or has another reason lor amanding the alsims befors inlemational pbulioation.

Furtharmore & should be emphasized that provamnal proledtion s avallable in some Blales only

What perts of the Inlarmationsl sppliosion say be areencled?
Uncler Artinle 18, only the claims may be amanded.

During the inlemational phase, the claims aleo be amendad (or fustiwr smended) under Asticle 34 before
ummmmumzw #mﬁummmumm
Article 34 balore the Inlsmational Examining Authorlly

mmmu—mm— all pwts of the intemational appiisation may be amended under Artisle 28
o, where spplinable, Aridle

When? Within 2 monthe from the dete of irenemittal of the inlemational ssarch report or 18 monihe lram the priority
daie, whichaver tima Emi axpires lsier | should be noled, haowever thal the amendmants will be conaldared
&8 having been mosived on tims ¥ they are recsived by the intemationsl Bursau affer the expiretion of the
fime imi but belore the completion of the technical praparations for intemnational publiostion

appliasble
(Puie 48 1).

The amerdimenis may enly be flad with the intemational Buresu and not with the receiving Offios or the
international Bearching Authornily (Rule 46.2).

Where a demand lor inlemnational preliminary axamingtion has been /s dled, see below

How? Elihar by aanoeliing one or more eniire delma, by adding one or more new clsima or by smending the et of
. ona or mave of the olalms as Sed.

A repiacement shes! must be submiliied for sach shest of the clalms windh, en ssecunt of an amerximent or
amandmanis, difiers from ihe shast originally fled

Hhﬂm“n;de:MhWh m‘r:::rﬂ.m-dinb et
bl.lll:ldmm !ld.n-ﬂﬁﬂ). - they

The ssendments mest e mads in the anguags i which the hismationsl application Is fo be published.

What documenis musi/mey acoompany the asendmenis?
Lather (Section 208(b)):
Tha amendments must be submitind with a letter

The isiter wil not be published with tha intemations) appliosiion and the amendad clsima 1t shouid nat be
confused with the "Statement under Artois 16(1)" (see below, under “Stalsment under Artiole 19(1]7).

Tha luiter must be in Englich or French, al the cholos of the spplicant. However, I the language of the
internstionsl applioation ks Eaglish, the lsitsr must be in English, N the languags of the intarmnalional
Is Fronch, the istier must be in French.

Notes to Form PCTABA/220 (et sheel) (January 1904)

BNEDOCID. «XEISA20NOENPY |_»
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NOTES TO FORM PCT/I8A/220 (continued) 162

-

The lslter muat ndioate the differenoes belwamn the olzims s fied and the dasve s amendad. & must, n

pastioulsr mdioats, in connection with each clsim appsarng m the mismalionsl appilcation undersicod
me-mhmth:nmm O b

() theolaim is urwhanged;

(® the calm s oanceled:

() twelaimsnew

{(v) the claim repinses one or momne claims s lied,

v the olaim s the result of the division of & slaim = Bed.

Tha following examples (Sustraie the snarmner in which amendments musibe xplained in the
agoommpanying letter

m thare were 48 slarm and alfter amendment of same dlaime lhere ary 51)
102,01, 343 ﬂhﬂ“ﬂ“dﬂnh‘t‘hmmﬂ
claime 30 33 wwd 36 unchanged, new sisme 48 4 51 ackied.*

[Whare ariginally there were 15 alabma and afler amemiment of ol slalvs there are 11]
‘Cisime 1 fo 16 repisced by amended dams { to 11 *

M—.-Tldyl'-—-“ddu and the amendimanis consist in canceling soma dabne and in adding
now olaima)

“Claims 1 1o § and 14 unchanged, clma 7 to 13 cancslied, new olaims 15, 16 and 17 sdded.” or
“Cinims 7 to 13 cancelied; new claims 15 18 and 17 added; all other alems unchanged.

»

"

“Claime 1 10 unchanged; elaima 11 ta 13, 18 and 19 eancelied; slsims 14, 15 and 18 replaced by amended
alam 14, olaim 17 subxdivisiad inin amended slmme 16, 16 and 17; naw claime 20 and 21 added.

"Setement wiar wrilols 19{1)" (Rade 48.4)

The amandments may be acoompanied by a sistament sxplairng hw amendiments and indiseling any snpant
“l?mﬂrnﬂmhﬂhwﬂhmm“h-ﬂ“

The stalemant wifl be published with tha inlemational appliostion and the amended alaimes.
& muat ba in the language I whish the intarnational appplissiion Is to be published,
Rt ba brisl nol exossding 500 words if n English or i trarwisied inia English

& shouid net ke conlused with and doss not replace the lelier indicating the diffarences between the claime
& ad arvl 55 amended. § must be Bed on a separsie shest ansl must b identilled s such by & heading,
prolarably by uning the words "Stabament uncier Artiale 19(1)."

2 may not contain eny mmnmhwmmchmdﬁ-
cortawd In that o slistions, elevant o a ghven diaim, conisined m the miemalions! saarch
. wmh_ﬂhMﬂQMJMﬂn

Consaguence ¥ a damand for International peelininery sxamination has airesdy beon flled

ldhhdh"mmm 19, a demand far intamn ational preliminery axamination

besn submiliad, the spplioant must preferably ot the same me of ling the amendmenia with the
mmmmn-mdmm-ﬂ-hmmm
Aativority (sme Puls 82 2({a), fin? seniencs).

Canssquence with regand to tranaiation of the internationsl spplication for extry inko the sational phese

The spplieants stteniion m dramm o the fast that, whawe upon hhlhndhulﬂl- a tranuistion of the
m-mmmummhhm dusignaiecialected Ofioss, inslead of, or
in askilion i, the iransistion of the dalma a filed.

For furthar detalis an the requireme s of eash designaledieissted Offias, sas Volums [ of the PCT Applisant's

Nates to +arm PCTAGAZM) (seaond sheet) (lenuary 1964)

BNBDCCID: <XEBAZNONC 4 |
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PATENT COOPERATION TREATY \e

INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

[TAopiicant's or agent's flis reference

s08 Notficalion of Tranamitial of iremational Search Aeport
FOR FURTHER (Form PCTASA/220) as well as, where applicable Imm § below

ZENITH ELECTRONICS CORPORATION

29471/36995 ACTION _

Intarmational appication No. intemational fling date (dayAnonthiyesar) (Earliest) Priorty Dais (dawimonthAear)
PCT/US 01/ 09733 27/03/2001 18/04/2000
Appicant

This iInemational Search Repert consists of & toiel of 3 shesta
It is also accompanied by a copy of aach prior art document cied In this repart.

This inlemational Search Raeport has bean prepared by this Intemational Searching Authority and Is fmanemitted to the applicant
according to Articie 18 A copy ls baing transmiited 1o the intemational Burem,

1 Basls of the report

Authority (Rule 23.1(b))

fumished

OO0 0O 0o00od

4 With regard 0 the title,

5. With regard 1o the abstract,

Cartain claims ware found unsearchable (See Box 1)
Unity of invention ls lacking (ese Bax (1)

[] thetaxtis approved as submitied by the applicant.
|I| the text has been estabished by this Authority i read as follows
MAPPING METHOD FOR VSB AND ATSC IN A RECEIVER

[X]  thetextis approved as submitied by the applicant.

D the iaxt has been established accorcing to Fule 38.2(b) by this Authorily as it appears in Box I The applicant may
within one month trom the date of maling of this intemational) ssarch report, submit comments to this Aulhortly

8 The igwe of the drawings © be published with the absiract is Figurs No
[] as wogestsd by the appicent.

[X] because the applicant falled 0 auggeat & figure
[[] because this sgure bettar characiartzas the invention

a. With regard to the lenguage, the intemational esarch was carried out on the basis of the intlemnational appiicetion in the
langrsage In which it was fied uniess otherwise indicated under this tem

D the intemational esarch waa carriad out on the basis of a tranalation of the intsmational application fumished o this

b With regard 1o any misotide and/or amine acld sequence disciosed in the Inlemational application, the intamationsal search
was camied out on tha basla of the sequance lsting

contained In the Intemationai appiication In writien form
flad together with the intemational appiication in computer readahia form
furnished subsequently to this Authorily in writtan form

furnished subsequentyy 1o this Authority in computer reacbie form

the stalement that the subssquantly fumishad writien sequance listing does ot o beyond the disciosure In the
Intamational application es fled has bean fumished

the staiement that the information recorded In computer readable form Ls identical 1o the writen saguence listing has bean

) I—
[ Noneotthe ngures.

Form PGTABA/210 (first sheet) (July 1888)
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(2]

imtsmationsl Application No
PCT/US 01/09733 ey

T NORG e “oaL1/00

According I intemalional Petsnt Classificalion (IPC) or io both naliona) cleseification and IPC

Mininuon documentation
IPC 7 HOAL

ssarched (clasaification system folowad by claselfication symbols)

Documaniaiion searched othar than minimum documnentation to the axtent that such documents are included In the fisids searchad

Electronic dain bass consufted during the inlamational saarch (name of dafa base and. wiam praciical, ssarch larms usad)
EPO-Internal, WPI Data, PAJ, INSPEC, COMPENDEX

C DOCUMENTS CONSIDERED TO BE RELEVANT

Caiegory | Chtation of document, with indicafien, where approprists, of the rievar passages Ralevant 1o cialm No.
X US 5 966 120 A (SHEN PAUL ET AL) 1,7,18,
12 October 1999 (1999-10-12) 22-24
column 3, 11ne 34 - 11ne 44
column 4, 1ine 22 -column 5, T1ine 8
column 7, 1ine 53 —column 8, line 4
column 8, 1ine 37 - 1ine 49
claim 12
A 2-6,
8—17
19-21

m Further documents are isted in the continuation of bax C.

D Palent tamily membars are Msiad in snnes

* Specis! cxiegariss of clied dotumenis

A decu ofthe ant which Is nat
Mﬂu pnnnn [ ]
E gmummumlm Imternational

L M.lll'.iﬂﬂl mmm:m ﬂf‘l'

o mmumumm axthibition or
other maans

P document published inlemational dute but

nmmm’ﬂ'ﬂm -

T lnter document published after the iImemstional fl ﬂl
wmuh-llmlhullﬁﬂh
cliad 1o undorstand the principie or thaory nmn

"X" documant of particular relsvance the claimad Inurlhn
cannol be considered novet o cannol be considansd to
Involvé an inventive siep when the documant s taken sione

¥ documenl of mmnﬂmmm
cannot be considierad fo involve an imentive siep when the
docunant s combined with one of mom olher such docuy-
htheat e

& docunent mambaer of the sums patant family

Date of the achual completion of the iismationsl sserch Duie of mulling of the Iniemaional sserch repont
5 November 2001 13/11/2001
Name and maling address of the 18A Authortand officer
Elnp-'lP-lﬂlll.Pﬂ..'man-l
- wmm Te. 31651 apant,
g‘:‘{?z‘bﬂmu ha Reilly, D

Foam RCTASA/E1O (sacond sheat) Wuly 1062)

page 1 of 2
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fva) rd

intenationsl Application No
PCT/US 01/09733 )6355
C.{Continustion) DOCUMENTS CONSIDERED TO BE RELEVANT
Calwgory | Cliation of documen, with indication whene appropriste of the ralevant peseages Fslavant o claim No.
X WO 98 51111 A (KONINKL PHILIPS ELECTRONICS 1,7,18
NV ,PHILIPS SVENSKA AB (SE))
12 November 1998 (1998-11-12)
abstract
page 4, 1ine 20 - 1ine 27
page 5, 1ine 24 -page 6, 11ne 14
page 6, 1ine 31 -page 7, 1ine 3
page 9, 1ine 28 -page 10, 1ine 8
claims 3,8
A 2-6,
8-17,
19-24
Farn FCTABN210 jooniznmbon of wecond shest) (uly 1082)
page 2 of 2
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infarmation tamily members - m
o patant PCT/US 01/09733
Patent document Publication Patent tamiy Publication
citad In search report date member(s) date
US 5966120 A 12-10-1999 AU 7724996 A 11-06-1997
EP 0862836 Al 09-09-1998
JP 2000500632 T 18-01-2000
) 9719560 Al 29-05-1997
W0 9851111 A 12-11-1998 EP 0935003 Al 18-08-1999
WO 9851111 Al 12-11-1998
JP 2000513899 T 17-10-2000

Fesrn PCTASAZ10 fpulant tumily srvie) {uly 19682)
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USO(59661 20A

- a
United States Patent (i (11 Patent Number 5,966,120
Aran et al [45]1 Date of Patent Oct. 12,1999
{54] METHOD AND APPARATUS FOR SSRVSH2 121990 Buchetal - om.  HEN2
COMBINING AND DISTRIBUTING DATA MU Vi8] e el .o LTS
WITH RMATTED REAL- mpally ctal . ... VB3G5
L7040 B8 Rao wen- - - - . U
[73] Inventors. Efruim Arad Adam S. Tom Paul FORLCIGN PATCNT DOCUMENTS
Shen all of San Francwcn rd A. 0517 a4 Al 121992 Eu Pa QF HIHN 740
ropcan .
Krause El Cemito alt of Calif DW29I4A2 /1% Europess P OF . HMN 752
WO 40014 L2194 WIPO _— ... . HMN 713
[B] Amyoee E.".';:" Corporation Stn Francico WO Q5/15%47 6/IWS WIFO . . -. HO4N 7028
OTHER PUBLICATIONS
[21] Appl No 08/561,010 U Riemamn -Der MPEG-2-Standard Gemnische Codi
[22] Fied Nov 21, 1998 crung fr Bewegibilder und zugchbnger Audio-Informa
. twoo—Muluplex—Spenfikauon fir dw flexible Ubertragung
[51] Ine. CL ——— - s == HMN T2 gygusler Datenstrome (Ter52)," Femseh—und Kino-Tech-
[52] Us.@L .. - 345027 MWIZL UBMTY gk wl 48 No 10 pp. S45-553 (Oct 1994)
IS5 XPODO468290
[S8]) FieldofSearch .. .. 87 12 1 Aravind, Rangarapn ef al Image and Video Coding Stan
M885 187 86 389 420 423 452 dards, AT&T Taclhmenl Journal Jan/Feb 1993, pp 67-51
473, 489 45542 51 6] INy4T] 505
506, 521 523 528 751363 345327  Pnmarv Exopuner—Nathan Flyon
H4N 7/12  Altoméy Agent or Firm—McCulchen, Doyle, Brown &
Encrscn, LLP
[l Refevences Clied 157 ABSTRACT
US PATENT DOCUMENTS Aasystem for providing efficent constant but ruie disinbution
4754901 /1988 GrOwer .- emew . - VAVIIOL of vanable bit-rate encoded video programs while faailiat
5108353 L2/1902 Walkeretal ... - —- 885 g Ihe dstnbution of encoded video programs along with
520734 111993 Norpmlle etal ... ... W26  Auxbary Dan of a genen] character o oo or more
SMSUY - /193 lamumetal - - W8AI2 pecevers Ara particular receiver 8 cusiomized sugmented
SASNA - 51994 Sevaryetal  coemn oo VIVIB g, m 15 created by wmsering s lecied portions of
SO 1904 Wesiewsklclal .. - W14 O PR el ertodod wden
5050801 11904 Wodewskictal .. —- . U3 1nry Data 1nio a selected encoded video program
538621% 171935 Haptelal ———. .. Mip7  Theencoded video portion of the sugmenied video program
LAMNAD] YIS Wasllewsh el al aw  can be tramsmuted decoded and displayed i real ume
£410782 1995 WaalewAlt - - - oo wew . Y73 wiule the Auxiliary Data need ot be tranmandied o real ime
5420640 5/1995 Mumchetal .. - - HEAS but can be stored kocally at the recerver for real ime
5480 571995 Wasilewtin —.. - .. - YUVIIL]  pregentaton al a later nme Real iune presentation might
:ﬁ"‘: :ﬂg zll:“‘h gl i e 372042 gy lude inmertion into the video program while non real-ume
——— e HBAA0 egntation might include rosertion o non-video apph
5400019 V1995 Cittaelsl o wn . - ITVER
50038 27100 Buch etal o . . - WBHel  SMIODS scpanie from the video program
5500904 4199 Sheldncketal ... - w2
5519780 5/1906 Woo €tal e . . WAHOT 26 Clalms, & Drawing Sheets
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(6}



< I IVORI9088 T @N> TODgENE

Encoded Video >
Program 1

Encoded Video__j,|
Program2 o

Encoded Video___ |
Program n

FIG. 1

100
Program
_|n_t£nl_etiat_e_5 |n:2?.?m  m— Distnbution Data
Data Stream | Controller Siream
‘ 300
Aux Data
Request
. Host Controller
o= and Scheduler
Host Bus 150
Sterage
Interface
Aux Data
Storage
A3
@ @ ®

-

juaned S

6661 ‘71 PO

9o | 1939y

0Z1°996°S



< TIVOZIeE T S X0ID00SNE

. . "
210 Counter | | o > Set _
§ 230 240 .g NCycle |, Q
. Fgl‘a't):cﬁkoet ( g Delay Reset
r
| ol St N— = Y  SRFipiop
a‘ 260
Reset
5 Data Packet
Detector SR Fiip-fiop
S 280
§
220
N N 2 Program
p= —
Pnmary Video Y Buffer .l ), Au:nu?h Intermediate
Data Stream 205 ' I . 20 | Sata sm;:m
Aux Data
Aux Data Request

juaied "S°N

6661 ‘T1 PO

9Jo T RS

0Z1'996°S

a/d



00

J sme |
2 Detector Delay Und

Intermediate —1

Data Stream

FIG. 3

Map Bufter

Host

Bus
Program
Map Input

Video
Distnbution
Data

juajed SN

6661 °T1 PO

9Jo ¢ BIS

0Z1'996°S



< T IWVOEI0000 ™ GN*> TKOOENE

Video

Distnbution—

Data

Display
4580

Video
Program | Encoded Video Ay bon
» DEMUX N 1 : Augnltje':::auon - De:i)ger
420 Program 600 lvldeo Program
T 74N >
>
o
oo 3| B
Aux -Data Aux Wnte Data §- =~
DERX | Au Data 2 %
=3
Wate R uestI 40
eq [N/
7 B teumn e
o |
o 9
N
N7 Local Aux
Recever Host Data Storage
{Program Selector) 440
410

juded "S°Nl

6661 ‘71 PO

9Jo p 104§

0Z1°996°s

7 _eod



< 1VaZ18000 BT QIOOOSND

Video
Distnbution
Data

Packet Selector
520

510

PID Regsters

!

Aux Data
PID(s)

Write Buffer
230

Aux Data
> (Woie)

L

—=& Buffer Fullness

FIG.5

(Aux Data Wiite Request)

yuaed °S'Mn

6661 ‘71 PO

9 JO § 133y§

0T1'996'S



LS

0
N U.S. Patent Oct. 12,1999 Sheet 6 of 6 5,966,120

FIG. 6

Decoder
=
Time Stamp
Extractor
-Data
Durabon
Extractor 624

~~610

Aux Read
Dala

|
|
I
|
|
|
|
| |
i
i
|
Read
Buffer
£

Encoded
Video — —1
Program
Aux |
Read Data
Request

ENSDOCID: «US__Sea0120A1 ] >



5966 120

1

METHOD AND APPARATUS FOR
CUOMBINING AND DISTRIBUTING DATA
WITH PRE-FORMATTED REAL-TIME
YIDEO

BACKRGROUND OF THE INVENTION

1 Field of the lovenuon

The present nvenlwn relaten 10 the distnbunon and
necpuon of compressed videa mformauon More
particularly 1he iovention relatos o provading conslant b
raic dminbulion of vanabie Biz rype-encoded video programe
winde facilitating the dwstribution of avxilary data of a
geoeral charsctor to one or more receivers and 1o receiving,
the dminbured video mformation and creating & austomzed
video program lor presentation at each individual receiver

2 Bakground

The present inveation relates to the encoding  formatling,
dwtrihuton and reception of compresmed videc programs
Video programs are often encoded using a particular video
compression techoxque known as vanabls it rate (VBR)
cavodiog. VBR cocodiog can be used 10 owrcome the
well koown problem of most video compresmion ¢ncoders
wheren the imape qualily lends o vary as 8 function of
image complexity Typically a vadeo program will coniain &
vanely of scenes. Many of these scenes are laclung in
motwa or detall aod are thercfore easily compressed
However other sccnes contuning compicx detmls may be
more difficull 1o compress, particularly whea moving m a
complex or raodom manoer Thercfore unless the available
bandwidth s very high the percerved quality of the decom-
pressed and reconstructed images wall tend to vary from one
scepe o the pext This problem becomes more sersous as 1w
avmlahle bandwidth 15 reduced until evenmally the video
becomes upscreptable often because of just 3 few problem
Accnes.

VBR encoding overcomes this problem by allocatung
mare bits 1o 1hose scenes which are difficult to compress and
fewer bits to those sceoes which are more easly com-
preased In this way lhe decompressed and reconstructed
mmages can be made 1o appear copusteatly umborm and
therefore supenor (o 1he reconsiructed 1mages dertved from
a consiand bnt-rate (CBR) encoder adyusied for the same
avensge rate of compression As s result ot = possible to
compress 3 vidco program more cfficeently by vang the
VBR cocoding techmque This increases the number and
vanety of programs or program atreams that can be deliv
cred over s fixed-bandwidth communication channel
reduces the siorage capacity requurements al the head end or
other siie where the program library 18 mamiamed and
reduces the storage capacity requiroments at the head end or
other site where the program sircams are to be distributed
over a fixed-bandwdith commumication channel

The disadvantage of the VBR ancoding techmuque i that
Il presents certamn problems when mampulating or editing
the compreamed bit-streamis In particular 1 becomes difhh
cult 10 efficcently ulihze » fixed-bandwidih communwahion
channel mpce tbe vansble bi-raie alrcam may al mes
exceed Ibe capacaty of the channel, while at oiber itmes, 1t
may ulithae oaly a frectioo of the avaulable channel capactty
As would be ckar o coc 1 the art the possebibty of
exceoding the capacity of the channel is slso 2 problem wilh
oon-VBR encoded data

One koowa techmaque that 13 used 1o alleviate thm prob
iem = to buffer the corapressed bil-stream at the tramsms-
soon cod of the communication vhaonel n order 1o coavent
the vanablke rate sinam {0 a constani rate siream In such a
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. 1 15 also necensary to buffer the signal recuived at the
otbrr ond of the channel in rder 10 recover the vanabie ran
sircam that 18 nevessary for proper uming of the necon
structed video images. Unfortuoaiely, the required amount
of bulfermy requured 10 convert a vanable rate wput W a
conslant ate output would be prohibitivelv expeasive and
would introduce Iong delays 1010 the dmtnbution xvsiem
Morcowur exsiing video compression standards such s Lhe
MPLG sandard specify lumits on the amount of hulfenng
required for confarming decoders. Therefore 11 18 impontan)
that the recerved bil-sircams be decodable without excecd-
0y, Ibese lumits.

Anotber pnor art lechoique (hat can be weed 1o reduce the
melBiency of detnbutng VBR encaded (and non VBR
encuded) programs over a fixed-bandwadih channel tvm
bines 3 plumluy of program streams 1mo a single mujuplex
Although each additionsl program siream wall increase the
ovenall datz rate of the mulliplax, the avernge per-aiream
varance compared o the vanaoce of the ongnal individual
sircams will tend 1o decresse 0 approximate peoportion 1o
the number of sireams, smsuming spproximate sististical
independence amoog them Therefore of the noonoal rate
that van be: accommodaied by the chanoel 18 spmficantly
greater than the average rate of a single program siram
then the channel ulilizanon can be significantly improved
Thm techmque w known in the art a5 sistutical mulupleming.

When usiog bufienng, one pnor an msthod of asminng
that bulfer overflow does oot occur 15 o provude fecdback
between the buffer and the eacoder When (he buffer
approaches a full state a buffer fullness signal from the
buffier informs the encoder to reduce the bit iz 50 that the
buffer does not overfiow Whea the buffer has more mom
the feedback signal from the buifer 1o the encoder enables
the eocoder 0 mereaso the hit mic i order 1o mantan
umage quabity Such fieedhack 1s partacularly effective when
combiped with statmtical multiplexing. In such a cane, 2
rangh. buffier may be at (he outpul of the mulbplexer aod
feedback from that buffer 15 10 all the encoders of the
programs being wuliplexed Because the muliiplexing
reduces clfective por-aircam data rake vanance 1n general
fess buffienog would be requured o coavert the multiplex 10
s fixed Ml mte sream than f each indrvidual encoder
i luded a VBR-toconstant bet-rave bufler

Thbe commaanop of bulfenng wih staysical multipienng
with fesdhack for conveymg encoded (partcularly VBR
covoded) program streams over fxed-bandwidth chaanchs,
can be effective but genenlly may not be sufficient when
efcient utihzation of the eotre chanpel = ymporam

In addiion. there are ofien situatons where oo feedback
1s possible between the ouput buffer of the multplexer and
the indrvidual epcoders. One much sriuauon occars when
mulplexing previously eacoded dals sireams. Ancther
occurs when (e ancoders are located 1o an area physwally
remote from the multiplaxer Both these snushons are
refierred to herein as remole cocoding, indcating that encod
g sod mulnplexiag wre remote m ume location, or
otberwme, a0 that no feedback 18 pomible from the muln
plexer 1o the encoders of the program sireams to be mull
plexed

In mecy pplicstom & library of suxihary data, which
exsis mdependently of 1he encoded video data, may oeed to
be schoctively distpibuied 10 the same set of recervens that
receive video programs, or 0 o different set of recuvers
coanecied 10 the same diribution network The sumiery
daiz may be of aay general type, mcinding addibonal
encoded vadoo dulf'.\&nnbh cxamples of independent
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libranes of Zaxihiary dala are siorage sysicms conim data of a general characier 10 oDe OF mMoRre recuvuR, A
sdvertmrdilIEYfromotional fostures or proviews, news and®)  primarv data stream  comprising, at least om VHR prog.ram

M&dﬂ:ﬂnﬂy data may be ether compresscd
or uncomprenseéd y may he selectively direcied 10 cur-
tun mdividual recervers or 10 certain pre-defimed subsels of
the entire recerver populaton Such pre-duhned subscis may
vary aover me In responsc lo ceriaun information that s
known pgathered or nferred by arbitrary means lor
vxamph. one subset of receivers may subscribe (o 2 service
that provides local news, while a sccond possibly
overlapping, subset of receivers may choose to recevi one
of many different categories of advems:ments.

Methods for addressing arbatrary subsets of the receiver
populanion are camly mplemented within the MPEG 2
standard 1ISO/IEC 13818 (heremnaficr called "MPEG™) Each
component of an MPEG-compatible dala multiplex s
assigned an unuque program wlenlification number (PID).
For exampl. a hml video program ncluded 1n the
mulliplex may be compnsed of onc video siream and two
aucho sircamns, and these components may be wentiiied by
PID values of 1 2 and 3 respectively Similarly a second
video propram included 1 the same muluplkex, may he
comprsed of one video stream four audio sircams, and one
teletext data stream and these components may be assigned
PID velwes of 4 through 9 respectively I ten additional
sireams are 10 be axiracied from an idependent library and
inuded 1n the daia mulupiex, (o tbese appended streams
could be asagned PID values of 10 through 19 respectively
In this way all audio, vadeo, or data stream componenis of
all programs contamed withun a multiplex would be sssipoed
unique PID s, regardiess of whotber the progmms onginate
from an independent library or otherwase

MPLG s system layer speaification also includes prowi
mons for embedding tables or program maps Ehm the
bit-siream to identfy the different prognms contamed
within the mulnplex and to eatabhsh s correspoadence
between these programs and the PIDs associsted with thew
audio, video or data components. In addiion different types
of programs can be clasmfisd wio groups, and ¢ach such
group can be asmgned a umque wdennfler These unque
ulentifiers can be inchuded 1n the embedded program wables,
with ane or more identifiers asmaped 1o each program

SUMMARY OF THE INVENTION

It 15 an object of the wrveaton 1o provide for eficient
real nme distribution of one or more vanable bil-rake pro
grams to ooe or more recervers. [o cases where a plurality of
programs are multiplexed togethor and dustribuled
simultancously i1 15 possible 1o the conlext of (he present
wvention, for one or more of these programs 1o be envaded
al a conslant bil rate Tymcally each vansble bit mie or
constant bil rate program will consist of a video stream
componenl on¢ or more axho siream components, and
possibly one or more data siream componenis. Each of these
real ume distnbuted programs are hereinafier referred 10 a8
pnmary programs.

It 18 anotber abyect of the 1aventon o selectively disirib-
ute auxiliary data of a general characier 10 one O more
recoivers, The auxiliary data 18 disiributed 1o non-real bme
usiog eny svaiable channel capacity and is siored locally at
the sckecied receivers for real-lume presentation at a later
ume

Tn accordapce with the foregomg, onc aspect of the
mventon compnses a metbod and apparatus for cicient
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and possiblv one or more CBR programs. & convried o 3
CBR dala sircam by nserting, auxibarv data whon Hhll
packets would have atherwise heen used to encaie a8 CHR
dale sircam,

the suxahiary data oeed not bé
dstriboted 10 real tane By doimy, awav with 1 requirement
for real ume or ncar real tume dimtribution of At kast &
poriion of the program multiplex 1t becomes ecaser 1o
efficenly unlrze the available channel bandwadih Oncy the
real-iume component of the multiplex has heen lormed using
prnor art techougues, the remaning chaonel bandwidih can
be used lo accommexiate the non-real lume component In
1hm way il becomes possmible 10 attan [00% channel unih
zanon as long as there exists some non real ime data 1o the
queuc awanlng destnbution Thus, the CBR dminbulion data
siream 1% created, and dala iransmussion capecily 1S
mereased, by Ihe msertion of auxilary data in spacy that
would otherwise be wasted

In an oxemplary ¢mbodiment of this aspect of the
wnvention the pnmary programs and the suxilarv data are
each assumed to be divided mito segments or packets. The
next packel of auxilary data 15 inseried iwbetween the
pukets of the primary progrms whenever the distnbulion
channel 15 idle for & ume inderval that 15 al leost ax Jong as

th:lmmmvdmﬁd ﬂnmpl:ﬂol‘
suxiiary data- g pypfiant program map
data fllustrahng al “;‘ ",-
Sirtipoceiis mn data
siream ilhlbdlumfm'nnnlh-

maps are described tn §2 4 4 of 1he
MPEG sysiem Layer documeantation, ISO/IEC 1418 |

1o connection with the foregoing, another aspect of the
mvenhon comprises 8 method and apparatus for receiviny,
the CBR distribution data stream at a particular recerver and
comhning a selected pnmary program with selected auxil
ury duts 1o creats a customized augmenicd proyram for that
particular receiver The recerver 15 configured wath sufficaent
local storage 1o huffer the selected auxilary data until they
are neetled for insertion mio the seleced prnmary program
or for other presenlation at a later ume

In an exemplary embodimem of this aspect of the
mvenlion, a recciver program seleckr rececivis the distribu
n100 daia sircam and us:s & program mep embedded 1berein
0 durect program and auxihiary data muluplexers (MUXes)
10 eximc A selected pnmary program and selected portions
of the auxihary dais siream, respectively A video supgmen
tation uni then 1oseris the selected suxibary data nio the
pnimary program stream o crualc an sugmenied pnmary
program which 18 supphed for decoding and viewing. In the
typical came the
segmenss mchadiny'

In thes way mdividual recevers winch melude some form
of local storage could be programmed o receive cenam
prognm scgmenis or ceriam types of program seggments at
aoy tume of the day For example, all new car advortisemenis
coukd be clasmfied together and assgned a umque group
lentihcaion mumber If such adversements are penodi
cally exiracted from an suxidury dats library and comiined
with the multipiexed primary programs pror lo distribution
then the program map smbedded in the distnbution data
stream would be updated to reflect such addiions. A recerver
that hes heen progammed o recerve all advertiscmenls

CBR dmsinbution of primary programs, along with suxthary  pertamung to new antomobiles, and wiuch 8 momtoriny, 1he

BNEDOCID: <US__3008120A1_|_>
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recvived bal siream  could detect such an advensement by
meihing the nlevant proup clasufication sumber 1 the
vmhedded program table with an nternal hist represeninve
of L types of programs whah il has besn progranmmed 10
recuive The PIDs corresponding to any assovated awdio
vk or dala sircams comprung the adverimement, could
tben be extracted from the dwstribulion data siream and
capied 10 locat storage for viewiog at & later uime

in ao aliermauve embodiment of the wvenhon ihe
aclecied auxiliary data need ool be combined with a promary
progam bul can be maimaned separately for independem
preseaisiion as w (be case of non-videa data For example
tw new car advertising, mentoned above could ks the
(arm of brochures to be prnied on a receyver s printer or an
imeractive cnenputer demo o be daplayed on his computer

BRIEF DESCRIPTION OF THE DRAWINGS

The ohpects, (eatures and advantages of the preseat urven
bon wall be apparent from the followiog delailed
descnptann, 1o which

FIG 1 \Husiraies & sysiem for generating & coosteni bit

rait Distribunion Data Siream comprmng a8 Pnmary Video
Data Stream and an Aunbary Data Stream where the

Pnmary Video Data Stream includes a plurality of o

multiplexcd vanable it mte encoded Video Programs, snd
the Auxihary Daia Stream <oatans other informaton

ARG 2 diustrates an Auxihery Data Insertron Sysiom for
creatiog an [ntermediale Data Sircam by inserting the Aux
ilwry Dala Stream wio the Pnmary Video Dala Siream 1n
axcordance with the fullness of the Prmary Video Data
Stream

FIG 3 illusirates a Program Map Imsertion System far
wobedding program map wformanon mio the Inmermedate
Deta Stream (o create a Video Distribution Dan Suweam

F1G 4 llusiraics a sysiem for receiving a constaal bit rule
Videos Diginbuina Data Sircam, oxiraciing u schected P
mary Eocnded Videa Program and the Aumalury Duts
Sueam, and assncisting sclected portioas of be Auxibiary
Dala Siream waih the scloced Prmary Eocoded Video
Prognm 1o ceake an Aagmenied Video Duis Stream for
daoding and dwplay al a recerver

AG § \lusinks an Auxabkary Data Demulizplemer 10
sccondance with the system of FIG 4, for extracting tbe
Auxihary Data Stream from the Video Dustribution Data
Sutam

FIG 6 illnsirates an Augmentaiwn Unit, m sccordance
with the systom of FIG 4, for creating the Augmenied Video
Dsia Siream by mserting selected portions of the Auxihary
Data Stream mto the selected Pnmary Epcoded Video Pro
gram

DETAILED DESCRIPTION OF THE
iINVENTION

A meibhod and apparatus are disclosed for use 10 3 dein
hultmn syskem wherein mugmented progmm sireagw are
covisoned The sugmonicd program streams may uchude
both video and audia data and othor suxilary data that w oot
real-ime dependent. Although the prescot wveouon »
doscribed predominsatly 1 wrms of Uw Uuomusswn sod
siomge of video and anche wnformaton encoded 1 accor
danue with the MPEG format, Ihe concepts and methods sre
broad enough io sncompass dmtribulion sysicms umng otber
daja comprestion fechniques Throughount this deinled
descrypison, sumerous detmls are specified such as program
lypes and dala sircan Organizalions, 1 order 10 provule s

BNSOCCID: <US___EeemmAL_lL>
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thurough onderstanding of the present mventivn o o
slalied 10 the arl bowever it wall be undursioud thal Ihe
presenl 1ovention may be pracuced without suuh speaihe
deiails. [n other instances, wall-known coatrol sinstures and
encoder/decoder carcuns bave not been shown m deiml i
order not 0 obscure the present wventon Partwulsrly
many functions are described to be camed o by varnus
components within s compressed video disinbution sysiemn

Those of ordinary skill 1o the ant once the functionalny o
be camied out by such carcuns i1s desenbed wall by ablke 10
wmplement the necessary componeats withoul undue expen

meatalon

Relemnog now 10 FIG | there 15 shown ooe cmbodunent
of 2 sysicm for combuung real ime data wath suziliary dats
w0 produce & constant bit rate (CBR) data sircam for cBicent
dutnbuioa For example the real time data may he vanable
hut raie (VBR) encoded video programs wnd tha. suxilicy
daia may be any ather form of dats cg ‘wilswext
sdwertisng, or atber enooded viden Thum, the CBR duta
sircam = sugmentad 1o carry Aubary Dais 1o the porhion
of the Pnmary Video Dala Siream that would ciherwise be
wasicdl The Encoded Video Programs (c g MPEG vided)
are recerved 10 real tme from o differenl sources and
combined by the Program Multiplexer (MUX) 110 wio a
single Pnmary Video Data Sircam [n ths example the
outpul of the Prognm MUX 110 1 provided a1 2 CBR
maiched 1o the CBR video distribution chapnel The Pro-
gam MUX 110 cosures thus CBR by inserting fill packeis
inio the Pnmary Video Daia Stream whenever 115 dala nete
would otherwase be less than thal of the video disribunon
chanpel The design of such a multiplexer 15 well known 10
those skilled 1n the ant for example i the context of
MPEG-compatible encoders whbere the fill packets sre
known as “stuffing nts.”

Ia some apphcations it may also be necessary o craure
that the ootput data rate docs not exceed Lhe data rate of the
veden dinbutron chanme] The A1l packets, which typwally
scrve ea delay buffers without conveymyg wieful wafarmaton
may be replaced wath Auxihary Dats (hat <o not require real
uene dutrimtion The Anxiliary Dals are extracted from the
Dmiribonon Auxahary Data Storage 130 by the Dustnbuiion
Stomage Conmolker 120 and combioed wib 1be Pnmary
Video Data Sircam by the Awxihary Data losertion Conuol
ler 200

FIG 2 illustrates Auxihary Data Inseriion Comrolier 200
w preater detul The Video Data Stream = sep! i
a Fill Packel Detector 210 and a Data Packet Detector 228,
which provde actrve enable outputs upon detection of Ml
packets and data packets, respectively The outputs of Fill
Packet Detector 210 and Data Packel Detector 220 arc scot
to the se1 and reset termunals respectively of SR Flip Flop
230, which provides an mveried outpul of logseal 1 output
when the Pnmary Video Data Stream consists of & data
packet and a logicsl 0 when the Primary Video Data Siream
cooamis of a Ail packet In ahernatzve embodimeats of the
preseni nvention, thoss of ordinary skill i the art wall
recogacee that other deaigns may reverse the polaritics of the
vanous egaals described above and m the followug.

The ontpwt of Fhip Flop 230 = sext to OR logic 238
together wath an output of Comparatar 250 As will be
descrigd below the autput of Comparstor 290 » & logxcl
1 when the Al packe! longth 5 sufSicrenily long 0 sllow
repiaement of AN packet data by Avxiiwry Dais Tha,
aunally, before a fill packet m detected, the ouipul of OR
ogac 238 & 2 logical 1 wihach resets the cutpul of Counier
248 10 2010, a0d since O 18 less than N the assumedt xze of
all packes of auxibary data the output of Comparsior 250
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ralopwal 0 Mhen when a bl packet i first detected by Fill
Packet Detector 210, 1t wall set the SR Ilip Flop 230 therchy
causiny, b inveried output of the SR Flip Mop 1o hevorm
alogrcal 0 Next the output of OR gat 233 will change from
logial 1 10 oyl 0, since both of 1ts inpuls are now U, and
this will canevf the nont of Counter 248 1hwrehy wnabling, it
0 bogn countiay,. T vounier will ennliou, i meniing
until one of two cyaditions ocwur The flest conditon 1S
saimfied of Daa Pucket Deteclor 220 detects o next data
pxkel causing SR Flp Flop 230 to resel thereby causing
OR gate 233 10 output a logieal 1 thercby causing, Counier
240 10 rescl fo 0. The second condilion 15 satsshed if the
output of Counter 240 becomes equal o N This causes
Comparator 250 to output a logaal 1 ta SR Flup Flop 27010
direct Prognm/Anxliary Data MUX 280 to replace the HI
packel wilh Auxaliacy Dats [f the duration of ibe hil pacloet
15 al least N cycles, then a) hast one Auxaliary Date pachet
can te inmeried 1mto the bil stream (asuminy, that all Aux

ihiary Data pakets are N vycles in duration). That =, the
purpose of the Fup Flop 278 15 10 measun. a fixed ume
mterval of exactly N cycizs and 10 cutput & replace packet
enable signal dunog thes e terval lor signaling the
Program/Auxihary Data MUX 280 to sclect data from the
Anxihary Data Storage 130 (via Buffer 290) jnstcad of the
Primary Video Dala Stream The muinplexing of Awabary
Dau conbnues for N cycles, at which ime an entire Aux-
thary Data packict bas been inserted and the Flip Flop 270 18
resel via N-Cycke Delay Counter 268, 10 mndicate completed
muluplexing of an N-vycke Auxiliery Data packet and lo
suspend further multiplexang at Propram/Auxdury Data
Multiplexer 288 The logwcal 1 output of Comparator 250 15
also sent through OR logic 235 to reset Counter 240, which
1 um causes (he outpul of Comparaior 250 to retum to &
logical 0 sime tberehy enabling Counter 240 10 begin
muasunng the duration of the next 6!l packel inierval
Although Fip Flop 270 and Counter 230 are reset upan the
oceurrence of an Ncycle fill packet mvierval it will be
nadily apprecusied thal the above-described countng and
muitipkexing provess will contimie to muftiplex Auxibary
Data into the Pnmary Video Data Stream uatil a data packet
15 detected 1n the Pnmary Video Data Stream by Data Packet
Detecior 220,

The Anxiliary Data {from the Distributtoq Auxahary Data
Storage 130 vip Distribution Storage Controller 120 of FIG
1) are accumuisied using a Buffer 290 1o cosure that the
Auxibary Dals are always available when necdud The
Auxihiary Data Request Signal (sent from the Auxihary Data
Inserhon Controlier 200 to the Dwsiribution Storage Con
troller 120 w FIG 1) = reflechive of the amount of data 1o
the Buffier 290, and 3 used (o signal the Distribution Siomge
Coniroller 120 wiwa addiuonal Anxibary Data are required
to prevent the Buller 290 from unde

I operation of hoth the Distnbution Storage Controller
128 and the Program Map losertion Unit 300 can be con-
trolied by the Host Controller and Scheduler 150, as shown
1 FIG 3 Inilus example the program map 15 geperated by
the Host Cootroller 150 and wnserted nio 8 Program Map
Buffer 310 Incaled in the Program Map Inseruon Unit 300
The Program Map [merton Unit 380 pamcs the bn sroam
and wmeris the proyram map data from ibe Program Map
Buffer 310 al the appropnale tme Ag mserton command
would be provided 1o Prognm Map Multiplexer 350 upon
detection of sn spproprate sigosl at a Synchromzauon
Detector 320 afier an opuonal delay via Dalay Uan 330, and
would contims for a predetermmed ioterval specified by
Tioury, Gate 340 The particular choice of synchronization
delay and tuming sy nals will depend on ihe particular
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encoding, standard being, wed and an well known 1o Lthose
slallud 0 i art kor examph 1n the MPLG specilkation
thuse sy nals are denned in #$2 4 4 of the MPEG Sysium
Layer Documentation, 1SO/ILC 13R18-]

FIG 4 shows a system for receiving, a Viden Disinbution
Daia Sinam exiracung a sulected Pnmarv bncoded Video
Prognm and the Auxibary Data Sinem and wnsertng
selecied portons of the Auxilary Daa Stnam o the
Encoded Video Program o creale s customuzed Augmented
Video Program lor display at the recervar As an example
the sysicmn may be used for iwsering aurowces! (largeied)
adveriung into the Video Program That 15, the Auxiliary
Data would be comprsed of encoded video and audio data
and would be used for delayed insertion 1nto the Encoded
Video Program As another example, the Auxibary Data
could be related to but physically independent of the
Encoded Video Program  For example, the Auxiliary Data
could be promatonal coupons traosmitted o the recipent &
pnoter for goods or services related 1o the thome of the
Encoded Video Program In genenal, anv type of Auxilary
Data can be bandled al the receiver pravided it 15 appropn
ately uienufled wathin the Video Distrihution Data Stream

In the descnbed embodiment, all data streams are MPEG
compatible Each component of an MPEG-compatible data
siream an unique program kdenufication number
(PID) For example a first Encaded Video Program may be
campnsed of one video siream and Iwo audio sireams, and
thwss components may be deanified bv PID values of 1 2,
and 3 respectively Similarly 2 second vidko program mav
be compraed of one video siream four audw sireams. and
one teletext data stream amd these compomenis mav he
amipned PID values of 4 through 9 respoctivelv If ien
Auxiliary Data packeis are combioed with the Encoded
Video Programs, then thes: appended strams could be
assigned PID values of 10 through 19 reapectively In this
wey all components coatuned within a dala siream arc
amigned uoique PIDs.

MPEG wcludes provisions [or embedding sbles or pro-
gnm maps (sec the MPEG system layer documeniauion
ISO/IEC 13818-1)within a data stream w wlentify different
programs withuo the data stream and 10 cstabimb & comre
spondence between these programs and (he PID s associated
with (beir vanous compononts [n adduton different 1ypes of
programa can be classified 1ato groups, and each such proup
can be asuigned a umque ideanfier These unique ideatihers
can be included 1n the embedded program maps, with one or
more wdenlifiers assigned lo each program In thes wav
mdvidual recervers whach include some form of local
storage can be programmed 1o receive cenub programs or
certain 1ypas of programs al any ime of 1he day

For exampls at the dsiribution end all new car adver-
tisamenis could be classified logether and ssugned a unique
group wWentification number If the advertimemenis are peni
odically added 1o the Amxlary Data Stream snd combined
with the Pnmary Data Sircam for distnbution then a pro-
gnm map embedded mn the Distriution Data Stroam would
be updated 1o reflect ths addiion A recesver thal has been
progammed (cither locally or remoicly) 1o receive all
adveruscments pertaining to new automobiles, would mom
tor the Dauribution Data Stream and detecy the appropnale
advertisament by matching the relevant group clsssiheation
number in the smbedded program mag with sn wmiermal hst
represeotative of the types of progmms wiuch 1t bas been
programmad to receive. The appropnats packets (dentified
by thoxr PIDs) corresponding to the Auxilary Data com
pnung the adverisement would then be emracied from the
Distribution Dala Stream and copied o local morage lor
access at a Jater ume (a8 opposed to on the fly).
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In 2 narowaasiing analogy to convenional hroadeast
wlevsson a Video Program omght e [rex 10 a viewwr with
disinbulon costs cavered hy advertiing, 1o by msertd 1mo
cunmercial intervals encoded into the Video Program Or
the neeeiver could avcess the advertiement independently of
i Video Program perbops on a different dovice (e g an
sdvirtesernent 1o the form of a compuier demo or a voupon
0 bv printed on a panter). The farm of the Auxibary Data
m ierelevant as long as it can be encoded with approprale
PiDx and program map mformation

The Receving Sysiem 400 works as follows. Program
Sclector 410 parses the recerved Video Dmtnbuion Data
Stream and exiracts the program map. Based on ihe Proy,ram
map and any direct or indwect wpul from the umer or
remately gencrated control signals, Pnmary Encoded Video
Program PID vahies are provided 10 the Program DEMUX
420, which extracis the desuwred Pnmary Encnded Video
Program from the Dutnbution Data Stream  Simularly Aux
thary Data PID values are provided io the Auxilary Dala
DEMUX 300 which extracts selected portions of the Aux
thary Dala (bereafier called Local Auxihary Data) lo be
trapsfierred to Local Auxihary Data Storage 440 via Receiver
Swrage Conwroller 430 for accexs al a later ume

FIG S shows that Auxaliary Dala DEMUX 300 incjudes
a Wnte Buller 530 10 order (o sumplify the mterface with the
Recever Siorege Controller 430. The Write Buffer 538 1s
imporiant for situations when the Recerver Storage Control
ler 430 15 unable to accept the Local Auxilary Data 11 real
tume (s they are being provaded from the Disinbution Dela
Stream) As Wrne Buffier 530 15 filled 11 seods an Auxihary
Data Wnic Request to si,nal the Recerver Storage Control
hr 430 that accumulated Local Auxibary Data are ready W
twe transferred o Local Auxiiary Data Storage 440.

in the exemplary embodimrent of the wvention 1he Aux
tsary Data ajso compnise video daia As shown 1o FIG 4 the
Loval Auxshiery Data remmn in Local Auxabary Data Stor
age 440 until they are ready 10 be combined with s Prumery
Encoded Video Progmm The Pnmary Encoded Video Pro-
gram 1s selecied from the Video Dwstribution Data Sircem by
s Progam DEMUX 428 and passed 1o a Video Augmenis
tion Unul 680 for combination with the Anxiliary Data from
the Local Auxihary Data Storage 440 to produce an Aug
menied Video Pognm  The Augmenied Video Program 15
passcd 10 & Decoder 479 for decodmg and then to a Displsy
480 for viewing.

FIG 6 shows s Video Augmenistion Upnt 600 comprung
ao Iosertion Detector 620, u Read Buffer 610 and mn
Augmentaion Muluplexer 630 The Insertion Delector 620
mterrogates the Encoded Video Program for oppartumities 1o
unert Local Auxibiary Data, and sigosls the Augmentation
Multsplexer 638 accordingly The Local Auxiliary Data are
socumulated using & Read Buifer 610 10 ensure thar the
Loxal Auxtary Data are always avalable when needed As
the Read Buffer 610 emplies, 1t sencls an Auxiary Read
Daia Request signal to signal the Recerver Storage Cogtral
ler 430 that addinonal Local Auxibary Data are requured 1o
prevent the Read Bulfer 610 from underflowiag.

1o one embodiment Insertson Detector 620 s configured
for use ;0 MPEG-compliant sysiems where the Local Aux
linry Data are sutomatically inserted whenever Presentstion
Delays of sulficant duranion are encountered 1o the Encoded
Video Program siream bemng recerved from the Program
DEMUX 420. Such Prescatation Delays can be determned
by Time Siamp Extractor 622 by subtracting the current ime
{1be Source Clock Reference or SCR from the Decoder $79)
from ithe specified display tmme (the Presentation Time
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Stamp or PTS) of the neXt spmunt of the Locoded Video
Prognm aml adjusting the reslt to acoount for 1he curnnt
delsy due o decoder bulfering ¢ omparawr 626 comparcs
the Preseniabion Dulay with the duration of the next Local
Auxibary Data scgment lo be read from local siorage as
determined 1n Auxiliary Data Duration Extractor 624 Il 1bhe
Presenation Delsy exceeds the duraiion of the Local Aux
tmrv Data segment then the Loval Auxiliary Daia sepment
1S sulected by the Augmentalion MUX 630

In a preferred embudiment of the 1ovention, special sig
nals could be inserted wio the Encoded Video Prog,ram pnor
ta disiribunion 1 ordur (o mark the appropnaie pomts for
Local Auxihary Dals insertion In that case oseryon Detec-
tar 620 would merely read the spevial signals dwectly from
the Encoded Video Program without neediny, 0 compare
Presentation Dolays and Auxiliery Data Durations as ds-
cussed above Ln that case Ensertion Delector 620 could be
& single unit (rather than the tno of Jlemeats 622 624 and
€26) hecause 1t would only have to momtor the Encoded
Video Program for the specul signals and synal the Aug
mentation MUX 630 cach tume a specal sagnal  detected

However as mentioned previously the Augmenied Video
Program need nol be solely of video type but may cootam
compuier programs, wionmation o be senl 1o & pnpler or
any other non-video data Therelore i another allernative
embodiment of the invention the non-video portion of the
Augmented Video Progmm could be diverted o other
Access Devaces (pot shown m the figure) coanected exther 10
paraliel with or downatream of the Decoder $70. Such an
cmbodument might be useful where the receiver s nol the
end user bul & mtermedate service provider Thus, even
when the Local Auxilary Data are of noa video type and do
not need 1o be inscrted 1nio the Augmenied Video Progam
M may be convement (o transmut only & single data sircam 10
the end vser

Coaversaly 1n yet another aliernatrve embodiment of the
mveanon, the Local Auxahary Dats would be directly sent o
other Access Devaces wathont an Augmeated Video Program
cver bemg made This could be aclueved by clumicatiog
Video Augmentaton Umit 600 snd passing ibe Local Aux
whary Data directly 1o the other Access Devices In addilion
since many apphcations do pot require real-iune presenta
uon of the data, no local storage devives may be needed and
in such eases, Receiver Sioage Conrolier 430 and Loual
Aumbary Data Storage 440 could also be omitted

The forgoing illustrates that whik the present mveolion
has beon disclosed wilh respect 1o certain particular
embodiments, the 1venlion = not hmated to these embodh
menis and vanous modifications and changes thereto may be
effected without departng from the spunt and scope of the
mvenuon.

What 1 clauned 1.

1 A method of mochfying a pnmary dala stream wheren
the pnmary dala siream compnses one or mare vanable bt
mie programs, and wherein the pnmary data stream further
compraes fill daa saud method compnsing

recerving Lhe prumary dale stream

detectmg 811 data in the primary dats stream,

10sertmg an auxilary data stream 1o place of the All datx

and

adding location data foe the programs and for the awliary
clata,

1o form a modified data stream for disinbuuon o a
phuniiy of recevers configured for individually
extmcting selected portions of the modified dats sircam
mn accordance with the locaton dais
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2 A method of forminy, 2 muxhilid data sinam for
dmstribuixm o a plurality of nceivens. compresing the stups
ol

siattically multiplexing a pluralnv of uocoded video

programs,

monionng the staimually mullplexed vneoded video

programs for the occurrence af a fill packet,
manuuny a bulfer of auxduary data soments,
replacing the fll packel with at luast one sepmunt of the
auxdury daia siream from (b buffer if the scgment s
smaller than the mze of the fill packet

addmg location data for the encoded viden programs and

for the auxahary data

1o form a rmodificd data stream for dmtnbution 10 2

plurality of recewvers conhgured for individuaily
extracung selecied portrons of the madified data siream
w accordance with the location data

3 The method of clum 2 wherem i step of adding tbhe
location dais compnses

monuorng the 1otermediale data stream for a synchrom

zation signal

deierminmg an allowable location dala duration and

msoring at least a portion of the locahon data dunog the

location data duralon

4. The method of claim 3 wherein 1be modified data
stream 18 encoded 1n & manner compalible with the MPEG
standand

X

5. A method of creating a recerver-specific customized 3

display stream [or an individual recerver from a modified
data stream sen to a plurality of recervers, compnang the

steps of
. recerving & modified data siream st & recerver the modi-
fied data strcam compnsing
a siatistically multiplexed porton compnang one or
more encoded vadeo programs, and
an suxibiary daia portion comprmmng auxibary dala
iserted 12 place of fill data,
deternmuning localion data from he modified data stream
selectng an encoded vidoo program from the statisucally
multiplexed portion of the modifled data stream m
accordance with s first predetermined charactenstic of
. the recerver and the localon dawa,
seleciing local suxibary data from the auxibary dala
portion of the modified data stream in accordance with
a second predetermned charactensic of iy recever
and the location dala
stonng the local suxiliary data and
msocutmg the encoded video program and Lhe local
aughary data to form a recerverspeaific augmented
video program for decoding and display
6 A method of creaning a recerver-specilic customezed
dusplay siream for an ixhwidual recever from a modified
data siream seni o 8 plurality of recervers, compnmng the
sieps of
recerving 8 modhfied data atream at & recerver
deterrumng locanon data from the modified data stream
selecting an encoded video program m accordance with a
firsi predetermined charactenstic of the recerver and the
location data,
selectmg local awalury dals from the modified data
siream 1n accordance with a second predelermined
charactenstic of the recerver and the location data

storing the local auxibary data, and

BNBDOCID. <US__558012041_1_»

s

4

Yz
75

5966 120

12

ssancialing, the eoended video program and the local
auxiiary daia to form & neeverspeaitic aupmented
video program for decodhog and chsplay
wherem the step of selecting the local auxihary data from
the modified data sircam meludes lemporarily accumu
Iating the seh.cled awxihisry data 1n a buffer and wrnog
data from the huffur 1o a local auxihary data siorage in
accardance with a fullness indwation of the bullur
7 A meihod of crealing a recviver-speuific cusiommed
desplay siream for an indivichial receiver from a modihed
data siream sent 10 a plurality of receivers, comprisng the
steps of
recerving a modified dats siram at & receaver
determining location data from the modified data siream

selecting an encoded video program 1 accordance with &
first predetermmmed charactenstic of the recerver and the
location data,
sekecting local auxlary data from the modified data
siream 1 sccordance with a second
chamcienaix of (be recerver and the jocation dala
stonog the local auxihary data and
assocating the encoded video progmam and the local
suxiliary daia 1o form a receiver-specific augmentod
video program for decoding aod display
wheremn Lhe step of sssocmung the cacoded video pro-
gam and the local suxihary data includes,
moaitonng the cocoded video program for at keast one
imsertion wlerval,
mantanng a buffer of local suxiiary data segments,
and
insarting at least one scgment of the local suxiliary data
mio the nserhion micrval if the sepment 15 smaller
than the mseriion wikerval
8. The metbod of cJaum 7 wherein the 1osertion mierval 15
determmned 1 accordance with the MPEG standard
9 The method of clum 8 wheremn the monitoring the
encoded video program for the 1nsertion ierval includas
the steps of
delerminmmg & presenislion inlerval as a diffurence
between A preseambon time stamp and a sysiem clock
reficrence
detlenmimung a duration of a segment of the local auxihiany
dats, and
provichog an 1osertion enable signal when the prescoiation
miscval 15 larger than the duration of the local auxibary
dala segment
10 The method of clamm S wherein tbe sicp of assouating
the encoded video program and the local auxidury data
comprses creating a dala stream wncluding a first part of
video 1ype 1o be provided 1o a video display device and a
second part of non-video Lype 1o be provided to a non-vadeo
device
11 A methed of cresting a cusiomuzed video program for
a viewer comprming the sieps of
siatistically muliiplexang & plurahity of encoded video
programs,
adding an suxiliary data siream to form an infermediate
data sircam,
adding locatton data for the encoded video programs and
for the auxaliary daa to form a modified data stream for
diunibutron o a plurality of recervers,
recerving the modified data stream at & specific recerver
dewermmng the locabwon daa from the modified data
siream
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sulecting one of e encuded viden programs i xcvor
dance with 3 limt predetermined charactersstic of the
revesver and the locstion data

slecting local suxidary data from the modified daia
srcam 1n accondasney with & second  predetermned
choravicnstic of the receiver and the kocaiion dam
storing the local auxiiary dats

associalng e encoded video program and the siored
local auxihary dala 10 form a customired program and

provehing the customzed program 1o & viewer for decnd-
1 and caplay

12 Asystem for [ormung s constiani bit raic modhfied data
sircam for distnbutson w0 & plurality of recetvers, comprs-
mg

a program multipkexer for satstically multplexing &
plurality of encoded video programs (o the modifred
dala stream

s dals wserton comtroller coupled 0 recerve a3 muln
pkxed program siresm from the program muluplexer
and for imertiog suxilary data therewn to yeld a
modified daia stream, and

B program map nserion controller coupled o receive the
madified data stream for adding lncation dua for the
eocoded video programs and for the auxibary dats 10
the modified dula sircam

13 The sysiem of clum 12 wheren thwe data inserhon
coatroller compnses.

a first detector for providing 2o inserton mignal upon
delecting bil packel mtervals of & minmam duration
within a pmasy video data sireamn incorporating the
salniically muliplexed encoded video progruns:

& flest buffer for holding portions of the suxihary data, and

ttrt mulnplexrog logic, conoucied o the first detector and
the first buffer for wmerung al least one segment of the
auxiliary data 1nio the pnmary viden data siream

I4. The system of clum 13 wheran ibe program map
Inmestion controller compnses.

a synchromzahion detector coupled 10 receive the modh
fed data sircam for detecting & syachroatzation sigmal
theren

2 uming device connected (o communcaie with the
syn.bronizauon detector for providing a coatrol mxgnal
dunng » predetermned mniorval afier detection of 1be
synchronizaton signal

a sccond buffer for holding at least & poctog of the
Tocation data, and

sccond oultwplexing logie, responuve (0 the timing
device and 1o the second buffer for muliiplexing the
buffered locanion data and the received dats stream

15 The sysiem of clum 14 configured o be compatble
with tbe MPEG standard.

16 Asysiem for creatiog s customuzed cisplay stream for
an indvichial recerver from » modufied data stiream seat io a
phlurality of receivem, compnung.

a prognm selector coupled 10 recerve & modificd data
stream for determimng location daws therefrom the
modified daw siream compnung
n sansically muluplexed porton compnsng one of

more encoded vidoo programs, and
an suxbary data portion compnsuag awxiary daia
imserted 1 place of All dala,

st demuirplexing logic for selecung an encocded video

prognm [rom the statstically muliplexed portion of s

the modifled dals strcam responmve o an wicnlifter
from the program sclector and the Incation date,

14

second demultiplexing o for schecting local susibary
dans from the. auxiliary data poron of the modificd
data str.am responsive o & second elenufier from the

program sclector and 1 lovation data
s o morge devie for storing the local sugiliary data from
the sevond demuluplexing, logic and
an augmuninixoa unil for assocaung the cncoded video
program and the siored lowal suxibary dats to form a
recever-speciin augmented video program for ducod
mg and duplay
17 Asysiem for creating a cusiomizzd display stream for
an indivachuia] recerver from a modafied data sircam seat to 3
plurahty of recervers, compnsing
2 program sclecwor coupled 10 recvive & modified dats
sircam for determumng locabon dats therefrom
fird demuluplexig logic for selecting an encoded video

program from tbe modified daia sirsam responsive 1o

;.n wdentifier from the program sclector and the location
ta,

second demultiphexing logw [or selecting local auxibiacy

daia from the modifisd data stream responsive 10 a

second wdepnfier from the program selecior and the

locatiop data,

a storage device for sonng (be local auxihary data from

5 the second deruluplexing logic, and

a0 augrmeatston unit for associating the cocoded video
program and the stored local anxiliary data lo form &
recever-specific sugmented video program for docod
ng and display

wheremn the second demultiplenng logic for selecung
local suxihary data from the modified dala stream
ncludes,

a pacit selector conpected 1o the processor for select
ing local suabary data from the modifled date
stream i accordance with the localwon data, and

a finu buffer conoecied 0 the packet selecior for
temporenly sccumulating the sslecred local auxihary
data and coppected 10 dehver the aclected local
aunlry deta 1o the storage device m accordance
with a fulloess indwcanon of the buffer

18 The system of claim 17 wherein the augmeniatson umt
for assocubipg the encoded video program and the local
suxiliary dals comprnsecs.

» second buffer fior bolding al least a portion of the Incal

15

- auxiliary data,
an inenon detector for delermuung an opporfunity o
mnseri & segment of the local auxiliary data mto the
encoded video program, and
sg  dugmentation ouliplexing logac for inserting the segment

of the local auxiliary dais mio the umertion wierval in
sccomdapce with a command froem the macrion delec-
tor
19 T aysiom of clum 18 configured w be compalible
ss With the MPEG standard.
20 The sysiem of clam 19 wherein the insortson deteciar
ncludes.
a first exiractor for determnmg & presentaion interval ss
a difference between a pressntahion ume stamp aod 8
system (lock reference
« sccond exiractor for determming & duration of & segmen!
of the Jocal suxibary data sad
companng logic conpected 10 the fir and second
exactors, for provichng the 1meshon command 1o the
augmeniahion multiplexing logie whea the presentation
mtervel = larger ihaa the duration of the local sunaliary
data s:gment
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21 The system of claim 16 whorein 1he augmeniatron umt
oulputs a data stream 1nuludhog, a bl pant of video 1vpe o
be provided 10 3 video displav devie amd » sucond pan of
non-video 1ype Io be pravided to 3 non-video duvice

22 Asysiem for creaung a cusiomized video program for
B VIEWET COMPTISING

a multiplexer for stuisteally mulipkexiag s plurality of

encoded vkleo proprams,

a first controller for addiny, auxiliary data (o the output of

the multiph.xer

a second controller for adding, location data for the

encoded vuleo programs and [or the auxalary data 1o
the ouiput of the irm controller thereby forminy a
modified dats siream

4 dwinbution chanoe! for ditnbunng the modified data

stream 1o 3t leasi onc receaver

4 processor for delermuming locatron data from the dis-
tributed manchfied cata siream

a first demuluplexer for selacting an encoded video pro-
gram from the modified data siream 10 sccordance with
a first predetermuned characienstic of the processor and
the lovation dala

a necond demultiplexer for sclecting locs] auxiliary dana
from the modificd dala siream m accordance with a
second predetermined characiersixc of Lhe processor
and the jocation data

a storage device for stonny the local auxilary data from
the second demmultiplerer and

an sugmentation unil for associating (ke encoded video
program and the swored local suxihiary data to form a
receiver-specific aupgmenied video program for decod
wg and display

23 A method of formmg & modificd dala stream for

dlr.llrl'blllm io a pluralily of recervers, comprsing the steps
ol

sanstically multiplexang a plurality of encoded vadeo
programs to form s pnmary data sircam wheren, lo
occupy a constant bil rate dala chanoel, adduwonal data
musi be added 10 sud prumary dala siream al one or
more lacations, sad onc or more locatons compnsing
a bll portion

msering An suxibary dats stream to form an intermedhate
data siream said suxihary data stream inseried 1 saud
fill portico and

addhng location data for the encoded video programs and
for the auxiliary dsta io form a2 modified dawa siream
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for dienbuton to a plurality of receivers capahlke of
mdividually extracting selecied portions of the mud
ficd data stream 1n accordance with the locaton data
24 A meibod of forming a modified dam siream for
duinbution io a plurality of recuivers comprming the siops
of
statuitnally mulupkexing a plunlity of encodd vuden
programs.
moanacutg the statistically multiplexed encodhd video
programs for the oceurrence of a fll packel
maniamuny, & buffer of auxilary data segpmenis,

replacany, the £ill packel with at leasi one segment of the
auxilasy data stream from the bufler of the scgment
smaller 1hap the sixe of the fill packe: and

adding Jocation data for 1be envoded video progams and
for tbe suxibary data (o form a madibed daia sircam
for distribution 10 a plurality of recevers configrured for
indrvidually exiracting selected poctons of 1be mod
fed data siream 10 accordance with the location data

25 A system for forming & modified data stream for

dsinbution to 8 plurality of recervers, comprsmg.

8 program muluplexer for statstically multiplexiog a
pluraliy of cocaded video programs to the modified
dala siream

a data inswrtiop cootroller coupled to recerve 3 mul
plexed progrum siroam from the program muluplexer
and for meerting auxihary data therein 1o ycld the
modified dats siream and

& program map umorton controller coupled 1o receive the
mochfied dala stream for adding location data for the
sncoded video programs apd for the auxihary daia to
the modificd data siresm

26 The system of clmm 28 wherem the data 1msertion

controller compnises

a fime detector for providing an 1nsertion signal upon
detectmg fill packet intervals of @ mummum duration
within & primary video dala stream weorporaumg the
statstically multiplexed encoded video programs,

a first buffer for bolding portions of the auxihary dala amd

first multrplexing logxe connected to the irst detector and
the first bulfer for inscriing at least one segment of 1he
auxlary data mto the pnmary video data sircam
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DESCRIPTION

LINK QUALITY DEPENDENT MODULATION SCHEME

5 Technical Field
The present invention relates to a flexible two-way telecommunicaton
systemn, particularly, but not exclusively, to a cellular radio system such as a
Universal Mobile Telephone System (UMTS)

10 Background Art
A radio interface for UMTS 1s still at the conceptual stage but system
designers are now beginning to specify a number of requirements, for exampie
the ability to support 2 wide range of bit rates (8kbps - 2 Mbps) with high
spectral efficiency are two of the most important Other aspects which will have
15 to be addressed are the flexible deployment of base-stations with the minimum
. of frequency planning, and the need to support real tme services
The radio interface should provide sufficent frequency diversity to
mibgate the effects of multi-path propagation Time diversity couid be used but
this 18 not very effective for stationary or slow moving terminals Antenna
20 diversity may also be employed, particularly at base stations
. Posaible techniques include frequency hopping or broadband modulation
in the latter case a single broadband camier would require the use of an
equaliser at the recaver Direct Sequence Spread Spectrum or Multi-Camer
Modutaton coukd also be appled, requinng a Rake recener or FFT
26 demodulator respectively
Nonhikko Monnaga et al n an article entitied "New Concepts and
Technologies for Achieving Highly Reliable and High-Capacity Mulimedia
Wireleas Communications Systems” IEEE Communicatons Magazine, January
1897, pages 34 to 40, discuss the requirement for a highly reliable and a high
a0 capacity digital system for use as the third or fourth generation of mobile
cellular telecommunicahons In parbcular the ments of system design concepts

ENSDOCID: «<WO_8m81111A1__>
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and techniques for achieving highly reliable and tigh-capacity muitimedia
wireless communications using time division multiple access (TDMA) and code
dvision multiple access (CDMA) systems are discussed With respect to
TDMA, this article proposes that a TDMA - based adaptive modulation with
dynamic channei assignment 15 effective to achieve high capacitty
microcellular system The authors remark that broad bandwidth CDMA
presents problems of severe interchip interference and of synchronsation at the
receiver As a consequence they examine siow frequency and OFDM
(orthogonal frequency division multiplex) spread spectrum systams and remark
that they will be a candidate for high rate transmisaions 1n submilimetre - or
milimetre - wave transmissions Multicarrier CDMA systems are also
considered but the conclusion was reached that single camer CDMA systems
wera preferable  This article does not disclose how a flexible system using
TDMA and CDMA techniques may be implemented

Disclosure of invention

An object of the present mvention 15 to optmmse the method of
tranamission of a signal to the condmions surrounding the receiving
environment.

According to one aspect of the present mvention there i1s provided a
method of transmilting a signal between a pnmary staton and a secondary
station, each sald station compnsing transcaiving means and control means,
at least the control means of the pnmary station being capable of determining
the quality of a signal received on an uphnk, charactensed by modulating a
signal to be transmitted on a downlink and by salecting the charactsnatics of
the transmission in response to iInformation conceming the qualiy of the uplink
and/or downhink

According to another aspect of the present invention there is provided
a two-way telecommunications system comprising a pnmary staton and at least
one secondary staton compnsing transcemwing means, the pnmary station
compnsing transmitting means for tranamithing signals on 8 downlink, receiving
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means for recenving signails transmitted by the transceving means of the
secondary station on an uphnk and control means, said control means including
means for determining the quality of a signal received by the recenving means
from the uplhink and means for modulating a signal to be transmitted on the
5 downiink, saxd modulatng means selecting the charactenstics of the uphink
and/or downlink transmission in response to information obtained conceming
the qualty of the uplink and/or downlink
Other factors which may be taken into account when selecting the said
charactenstics include application requirements such as bit rate, bit error rate
10 (BER) and end-to-end delay

Bnef Description of Drawinge

The present invention wili now be descnbed, by way of example, with
referance to the accompanying drawings, wherein

16 Figure 1 18 a block schematc diagram of two-way telecommunications

system,

Figure 2 illustrates an example of a downlink frame structure,

Figure 3 illustrates an example of an uplink frame structure,

Figure 4 lllustrates an example of the downiink header structure,

20 Figure 5 illustrates an example of a downlink packet data burst structure,
. Figure 6 Illlustrates an example of a downlnk real-tme data burst
structure,

Figure 7 18 a block schematic diagram of a transmitier which can be
used in a pnmary and a secondary station, and
2s Figure 8 18 a block schematc diagram of a receiver which can be used
in a pnmary and a secondary station
In the drawings corresponding features have been mdicated with the
same reference numbers

30 Mode for Carrying Out the Invention
Figure 1 illustrates a cellular radio system which operates in accordance

BNSDOCID. «WO__9881111A1_L»
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with a flexible protocol which 18 able to support efficiently a wide range of
multimedia applicatons with different bit rates in a wide range of operating
condittons on the air interface

The ilustrated system compnses a system controller SC which 18
coupled by say landlines LL to respective pnmary stationas PS1, PS2 and PS3
The pnmary statons PS1, PS2, PS3 comprmee tansceivers and
microcontrollers, the transmitter of each of which transceivers defines ts own
coverage area CA1, CA2 and CA3 which for convenence 13 shown as
hexagonal In order to allow flexible depioyment of the primary stations ¢ i3
desirable to be able to re-use the same camer frequency i immediately
adjacent coverage areas or celis Moblle, for example portabie, secondery
stations 881, 552 and SS3 compnsing transcevers and microcontrollers are
able to roam bstween and within the coverage areas CA1, CA2 and CA3

Transmissions on a down-link from a pnmary staton are in the form of
a broadband TDMA downlink transmission, the transmitted modulation and
coding being selected according to the interference environment at the
secondary station bemng addressed In the case of uplink transmissions from
the secondary stations SS1 and SS3 they may compnse COMA and TDMA
transmissions

In order to provxie flexibility, the broadband TDMA downiink compnses
different modutation and coding schemaes, nominally of the same bandwidth, but
without the constraint of fixed time slots within a tme frame A frame header
s used to indicate the location of data intended for each user within the frames
In the case of an uphnk transmission, a framing structure 1s used and the frame
is partboned between CDMA and TDMA sections and in order to allocate
secondary stations to parts of the uplink frame, this allocation 18 indicated in the
downlink information

Time Dwvision Duplex (TDD) and Frequency Dmsion Duplex (FDD) are
both possible In TDD, the duratons of uphnk and downlink frames could be
different Further the frame duration might not need to be fixed precissly, but
could vary around some nominal value (cf IEEE 1384 standard)

DEDOCID: «WO__sBE1111A11>
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In order to maximise data throughput, transmissions to secondary
stations which are close to a pnmary station use a mgh order moduiahon but
for secondary stations operating under very poor signal-to-noise condions,
such as may occur near the boundary of a cell, low bit rate orthogonal coding
may be used The C/N (Camer to Noise) requrements for some known
modulaton schemes with ANWGN are tabulated below In the table Eb/No
indicates energy per bit dvided by noise density and Bpa/Hz indicates bits per
second divided by frequency

Modulation Eb/No(dB) BpasiHz C/N{(dB)
64-QAM 18 8 26
16-QAM 13 4 19
4-QAM/4-PSK 9 2 12
2-PSK 8 1 9
8-FSK 8 075 7
16-FSK 7 05 4
32.FSK 85 031 15
84-FSK 8 018 -1
128-FSK 8 011 35
2-PSK,spread by 9 9 on 05

The results assume coherent detechon and could be mproved using
channel coding in combination with a selected modulation schame

Figure 2 illustrates an example of a TDMA frame structure surtable for
use on the downhnk transmission from a pnmary staton The frame structure
compnses a plurality of frames, each being of the same duraton, for example
5ms which is a good compromise between efficiency and fransmission delay
The downlink frame compnses a sync sequence S ndicating the start of the
frame, a header H, followed by one or more data bursts DB1 to DB4 and
possibly a null transmission NT untl the start of the next frame The format of
each data burst (eg modulahon and coding, traming saquences, data

BNBDOCID: <WO__0BB1111A1_1_>
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orgarusation) s fleble The header H contains an indicaton of the formats
and timing of each data burst together with some informaton on the tocation
of users data within the data bursts The aliocation of user data to data bursts
18 negotiated between the pnmary station and the secondary station Training
sequences TS may be embedded m the data bursts to enable the secondary
stahon to estmate the channel charactenstics The distribution of traning
sequences within the frame need not necessanly be unform and could be
adaptve to the velocily of a secondary staton A rapidly moving secondary
station will expenence faster changes in the channel and consequently need
more rapid updabng of the channel impuise response Slow moving mobiles,
particularly at long range, may be able to use several training sequences to get
a better estmate of channel mpulse response For optmum efficency the
data bursts are contiguous Also the sync sequence S could be used as a
training sequence

The requirements of the header are to enable the mobile to efficiently
locate its data within the frame while mmimming the transmission overhead
Some example header formats are detailed later

Since the formnat of the header H & flexible, both traffic and signaling
channels can be easily mapped into the same physical radio channels

A data burst for each secondary stahon i1s transmitted within a particular
designated time interval with a modulation scheme and power level such that
the required number of bita are sent within the frame duraton and can be
relably receved by the secondary staton (considenng the prevailing
nterference environment)

For example, signals intended for secondary stations close to the
pnmary station (expenencing low co-channel interference from adjacent celis)
could use a high order modulaton (e g 16-QAM), while for those further away
QPSK mught be appropnate For secondary statons at the cell boundary
expenencing signficant co-channel interference a robust modulation of low
bandwidth efficcency might be necessary (e g 128-FSK)

The header H is used to indicate the location within the frame of data

ENBDOCI: «<WO___SBI1111A1 1>
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intended for particular users It could aiso indicate the quantity of data and
modulation scheme In a downlink scenano the allocation of data within the
frame can be complately flexible
As an example, for mobile radio applications, the bandwidth of the
5 transmission from a prmary station could be around 1 5 MHz, with a frame
duration of around Sms A wider bandwidth would offer greater benefits from
frequency diversity, but the processing requirements of the secondary station's
receiver would be correspondingly greater In order to smmplfy dynamic
channel aliocation, it 18 desirable that the modulation bandwidth 18 kept
10 constant, but this 18 not essential
As a general pnnciple t woukd be desirable to minimise the peak
transmitted power level to minimise interference to other users So, given the
required quantity of data to be sent and the interference levels at each
secondary station, the am 1s to select a modulabon and bit rate for each
15 secondary station such that the transmission occupies the whole frame duration
with a uniform minimum power level (or at least a close approximaton to this
condihon) As an example, if just a single low bit-rate user was being served
by the pnmary station this condition would be met by selecting a low order
modulation scheme and transmitting for the entire duration of the frame
20 When sselecting a modulation schame (including multtcamer and spread
spectrum) account must be taken of constraints imposed by for exampie
. channel charactenstics, transmitter and receiver processing power, transmitter
lineanty and adjacent channel emissions The modulaton scheme and
tranamssion power can vary dynamically from user to user and from frame to
28 frame [f conventional spreading techniques are used, then more than one user
may be supported in the same time-slot
Since some of the information m the header H will be requiwed by distant
secondary statons it will need to be robustly transmitted, with significant
redundancy A solution which reduces the total redundancy s to partition the
20 header blocks with differing levels of coding (or modulaton) Two partihions are
probably sufficient, where modulation schemes are referred to in one of the

BNADCCID, «WO_eB1111A1 I >
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partihons (but not both) It may be desirable for the header H to include a
length indicator and some error detection, such as CRC

Figure 3 Illlustrates an example of an uplink frame structure An
exclusively TDMA structure 18 possible, but not considered practical for uplink

6 tranemissions because for high efficiency the secondary stations would be
required to achieve high bming accuracy A CDMA approach has the desirable
feature that efficient vanable rate communication s possible In addiion the
recewver complexity, which could be considerable if multi-user detechon 1s used,
18 located at the pnmary staton However, for very high bt rates and

10 correspondingly large packet sizes, better performance (with lower compiexity)
may be obtaned by using part of the frame in a TDMA mode

Figure 3 shows a spiit of resources in the uplink frame structure betwesn
CDMA sechon 8 and TDMA sechon 8 More particularly the duration of the
uplnk frame 1s the same as the downlink frame, say 5me The frame

15 commences with a guard space GS and 18 followed by the CDMA section 8
Three data bursts DB10, DB11, DB12 are inclided in the frame and are
separated from each other and the CDMA section 8 by guard spaces GS A
null transmission gectton NT may be included to complete the frame The
precise allocation can be indicated in the downlink, for exampie in the frame

20 header or via control channels Likewise tming can be denved from the
downbnk.

The format of the uplink bursts must be agreed by secondary station and
the primary staton dunng call set up This signalling couid be camed out using
the CDMA secton 8 The dwvision between the CDMA and the TDMA sections

2s 8,9 may be determined dynamically in which case the downiink header will
contain an indicaton of the location of the division The TDMA sacton 9 18
composed of data bursts DB10, DB11, DB12 from thres users as indicated by
the different hatching patterns Each of the data bursts DB10, DB11 and DB12
may include at least one training sequence TS located intermediate the start

30  and fimsh of the data burst The number of training sequences allocated per
packet 18 determined by the need to be able to track channel changes Power

L e " ] ORAT111AS | »
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control t1s applied to the CDMA section 8 of the uplink transmission and may be
applied to the transmisston of the data bursts DB10 DB11,0B12 n order to
minimise adjacent channel interference In the event of the frame not being
filled completely by data bursts, a null transmission NT is made to complete the
frame

Similar pnnciples can be used in sending data packets on the uplink as
are used an the downhnk but some additional features are necessary

Varable bit-rate real time services, where access to the channel
needed without prior reservation, can be efficiently supported by CDMA
techniques, and section 8 of the frame s allocated to use of this access
mechanism Multicarner CDMA could also be appropnate One requirement
may be to use sufficient bandwidth to obtain the benefits of frequency diversity
Howaver, primary stations may also be able to exploit antenna diversity Low
bit-rate non-real tme services may also be allocated to ttus portion of the
frame, since the overheads associated wrth packet transmission (training
sequence and guard space) may be significant.

High bit-rate packets can ba more efficiently transmitted by TDMA,
parhcularly if the secondary station i1s close to the prmary stabon Therefore
section 9 of the frame 18 allocated to use of this access mechanism In this
case guard spaces GS are provided in front of the COMA sechon 8 and
between the section 8, data bursts DB10, DB11 and DB12 and, f present, the
null transmission NT in order to make allowance for timing emors by the
secondary stations The duration of the guard space GS may be adaptive,
depending on the size of the coverage area Permission to transmit a data
burst at a given tme may be granted by the primary station

The tming of the uplink frame can be denved from the downlink sync
sequence S Timing advance may be desirable in large cells

An example of a downlink header structure will now be descnbed with
reference to Figure 4 The header structure compnses 6 concatenated fields
10 to 20, each field serves for ndicating field sizes 10, that 15, the szes of the
fields 12,14,16 and 20, number of bursts 12, number of addresses 14 in a

BNBDOCID: «WO__GBB1111AL >
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frame, number of addresses in each burst 16, the addresses in each burst 18

and the timing offset of each burst 20, respectively The appended frame s

organised such that data packets using the same modulation/coding scheme

are transmitted together in the same data burst By the field 18 listing the

B destinaton addresses for the packets in each burst (for convenience in the

order in which they are transmited) and the field 20 giving the bming offset of

the start of each data burst, a user can determine ff there 13 a relevant data
packet in the frame, and in which data burst 1t 1s located

The allocation of Temporary Addresses and agresment on Burst Formats

10 can be established at Registration or Call Set Up, or changed by signalhing

| Parametsr Description Designation | Number of Bits

Sae of Temporary Address STAF
Fleid

16 Stze of Number of Bursts SNBF
Field

Size of Number of Packats SNPF 4
Feild

Sze of Timing Offset Field STOF 4
20 Number of Bursts NB SNBF

Number of Temporary NTA STAF
Addresses with Data
Packets in Current Frame

List of Number of NB*SNPF
26 Temporary Addreasss with
Datan Packets n each Burst

| List of Temporary NTA*STAF
Addresses with Data
Packets in each Burst

30 Timmng Offset of each NB*STOF
Burst

The sizes of all the fields are adjustable over wide limits to allow the

greatest possible degree of fiextilty
36 If some typical figures are taken as an exampie, for a frame duration of

BN W0 EM111A1 | »
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5ms with a norminal throughput capability of 1Mbps, then the frame will consist
of a maximum of 5000 bits If the number of Temporary Addresses 1s 200,
then STAF = 8 If the minmum packet size 158 3 bytes, then the maximum
number of packets 18 about 200 and SNPF = 8 If the trming resolution I1s
specified as 1 part in 4096 then STOF = 12 If the Number of Bursts is 6, then
SNBF =3

Taking a typical case of 20 data packets in a frame, this means that the
total number of bits in the header is 4+3+4+4+3+8+{8"8)+(20"8)+(6*12) = 308
bits which 1s an overhead of about 8% The overhead due to the header s
thus about 2 bytes per packet

A Burst identifier 1s mplicitly assigned to each data burst, and they are
transmitted i ascending order Not all bursts need to be transmitted An
untransmitted burst will have no Temporary Address assigned to it in the
header

Further smplification 1s possible For exampie the Number of Temporary
Addresses with Data Packets in the Current Frame could be deduced by
summaton of the number of packets in each data burst

The allocation of burst format to each burst (e g modulaton, coding,
structure) can be dynamic The details could be communicated to a moblle on
regestration, at call set up or by signalling

It 18 probably desirable to standardise the formats of some burst (e g for
broadcast channels)

In some applications t may be desirable to allocate the same burst
format to more than one data burst

The structure of downlink data bursts is flexible Therefore any format
could be defined, subject to the system bandwidth constramts Two
possibilibes optimised for non-real time packet transmission and very low rate
vanable real-tme transmission, respectively, will now be considered

The data burst structure shown in Figure 5 compnses 5 concatenated
fislds commencing with a training sequence 22 and followed by field sizes 24,
number of packets 26, packet sizes 28 and the packets 30 themselves The

BNEDOCID: <WO0_MB1111AL >
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following tabie gives an example of implementing a packet data burst

| Parameter Deacription Designation | Number of Bita

TS 40

| Size of Number of Packets
| Field

Sze of Packet Sze Field 4

] Number of Packets SNPF

List of Packet Sizes (in NP*SPSF

up to
NP2

This packet format couid be used when only one traming sequence
required [t also assumes that all the relevant destinahon addresses are given
in the Frame Header The length of the traning sequence given here 1s only
illustrative

Let us assume that the data burst contains 5 packets of average size 20
bytes and maximum size 50 bytes Then SNPF = 3, SPSF = 6, NP = 5 and the
overhead (without training sequence) 18 4+4+3+(5"8) = 45 bits which, given the
sze of packet data of 5*20*8 = 800 bits, represents an overhead of about 6%,
or about 1 byte per packet

For low bit rate speech, with a bit rate of 8 kbps, the typical packet sze
would be 5 bytes The overhead considenng both frame header and burst
structure is about 3 bytes per packet (or 80%)

Figure 8 illustrates an example of a downlink real-tme data burst
structure which commences with a training sequence 32 which s followed by
field sizes 34, size of address map 36, the addreas map 38 and the data bytes
40 The following table gives an exampie of impiementing a downlink real-time

BNSDOCID «WOD__0881111A1] »
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data burst structure

i Parameter Descniption Deaignation

| Training Sequence TS

! Sze of Number of Bytes
Field

Size of Address Map

This burst I1s designed to be efficient for circut switched (connection
onented) low brt rate real tme traffic which may also have vanable bit rate and
vanable occupancy The data from several users is multiplexed in the packet
To save space n the frame header, only one Temporary Address s assigned
to be used by all the users On call set up the user 1s informed of the relevant
Temporary Address and assigned one or more bytes in the burst, each
designated by a location in the Address Map To deal with vanable bt rates,
bytes are only fransmiited in the frame when there i data from the signal
source In this case the corresponding bit in the Address Map i1s set
Otherwise the bit in the Address Map 18 not set and that byte 1 not transmitted
The user can thus identfy whether relevant data I1s present by examining ther
allocated locahons in the Addrass Map

As an example, it will be assumed that there are 40 users which have
each been assigned 6 bytes of capacity in the burst, but the signal source s
only 50% active With a frame duration of 5ms this correaponds to an active
bit rate of 9800 bps, which may be appropnate for low rate speech services
Then SNBF=8, SAM = 240 which 1s an overhead (without training sequence)
of 4+8+240 = 252 bits The average packet will contain 960 bis, so the
overhead represents about 26% of the data throughput The efficiency could

BNSDOCID «<WO_BBE1111A1.1_»
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be mproved significantly by changing the granulanty of the capacty allocation
to match the signal source (e g to 3 bytes mstead of 1 byte)

For fixed rate iow bit rate services the Address Map would not be
required and as a consequence the efficiency couid be higher

Figures 7 and 8 are block schematic diagrams of a transmitter, receiver
and controller as embodied th a pnmary staton The secondary stabon could
be similar but omit those features relating to handiing inputs from, and outputs
to, a multipkcty of users For convenience of description, the tranamitter and
receiver have been shown separately However, in reality certain parts, such
as controller 42 and frequency generators (not shown separately), will be
common and identfied by the same reference number

Referring to Figure 7, different users or different applications run by one
user U1,U2,U3 to Un are coupled to a buffer 44 The users U1 to Un provide
digtal outpute Outputs of the buffer 44 are coupled to multpiexer 46
Information conceming the user data is relayed to the controller 42 by a ine 48
An output from the multplexer 48 18 coupled to a frame/data burst building
stage 50 which also receives inputs from a sync source 52 and a header
generator 54 The frame/data burst 18 supphed to a channel coding stage 56
for encoding If it 18 decded that the channel coded signal shouid be
interisaved then this s done in an interleaving stage 58 The signal is then
modulated in a modulator 80 The modulation scheme(s) used on the signal(s)
ia detsrmmned by the controller 42 which on an input 62 from the recever
(Figure 8) receives eatmates of the channel quality to each of the respective
addressees of signals Stage 64 18 a signal spreading stage whose use is
optional The modulated signal 1s converted into an anaiogue signal in a digital
to analogue converter 66 and s passed to a transmitier 68 Although not
shown, the biock representing the transmitter 68 includes a master osciliator
and muoer for frequency up-conversion and a power amplifier

The broken lines represent control kines from the controller 42 to the
stages 46,50,52,54,56,58,60,64 and 68, respectively

The recever shown In Figure 8 compnses a receiving stage 70, which

ENSOCOCID: <WO__ SR 11VALLL»

Fl



10

e a

W 94/51111 PCT/IB98R0338

184

15

includes ampifiers, local oscillator, mixer and filters (not shown), coupled to an
analogue to digtal converter 72 The digiised output is supplied to a buffer 74,
a sync signal detector 76 and to a RSS! stage 78 An output of the buffer 74
is supplied to another buifer 80 and to a header decoding stage 83 The
outputs of the sync signal detector 76 and the header decoding stage 83 are
coupled to the controlier 42 which recovers the information in the header and
uses it in controliing vanous stages of the receiver [f the receved signal 18 a
CDMA signal then it 13 de-spread in a de-spreading stage 82 A demodulator
84 demodulates a signal on its nput using a modulation scheme selected by
the controller 42 in response to data in the header The demodulator 84
provides outputs to a channel quality estimating stage 88 and an optonal de-
interieaving stage 88

Any error correction/detection of the demodulated signal 18 camed out
in error comachon/detection stage 90 which supphes an output to a
demulbplexer 92 to which are connected the users or different applications of
one user U1 to Un The error comrection/detection stage 80 also provides an
output to the stage 86 and an emor indication to the medium access control
(MAC) layer

The stage 86 uses the outputs from the RSSI stage 78, the demodulator
84 and the error correction/detection stage 80 to make an estmate of the
channe! qualty and to supply this eshmate on the line 62 coupled to the
coniroller 42 of the transmntter (Figure 7)

On the basis of the mformation given in the header, power saving can
be practised by the transcever In use the controller 42 can energise the
receiver to receive the sync signal and header in each frame and f it
determmes that there are no data bursts for it, vanous stages of the recerver
can be de-energised or put mto a sleep mode Addionally by analysing the
information in the header, the controller 42 may determimne that say the third
one of five data bursts in the frame 18 addreased to it and in consequence ¢ de-
energmses or puts mto a sleep mode vanous stages of the recewer for
substantally the durations of the first ,sacond, fourth and fifth data bursts In
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another vanant applicable to a low rate data user/application, the pnmary
stattion and an addressed secondary staton can arrange for data to be
transmitted every 1 in N frames, where N Is an integer, so that the recewver can
sleep for the intervening (N-1) frames

Other features of implementing the system in accordance with the
present invention are

The same frame structure can be used in both tme dwvision duplex
(TDD) and frequency dwsion duplex (FDD) modes Timing can be derived from
the downhnk sync sequence In the case of TDD the parttionng between
uphnk and downhink could be vanable

In typical operating environments with frequency selective fading, a wide
bandwidth 18 desirable in order to obtain the benefits of frequency diveraty
Possible solutions are single broadband carmer with equalisation at the
receiver, mulb-camer modulaton (MCM), direct sequence spread spectrum
(DSSS) These have the advantage of reducing the need for tme domatn
interleaving  Slow frequency hopping 18 another option, but this 18 hkely to
imply significant interleaving delay

Using a single camer approach, a camer spacing of the order of 1§
MHz would be viable If MCM techniques are adopted then the sffectve
bandwadth would be much wider

The frequency re-use distance should be chosen to maxmise spectral
efficency One pessible soluton for the downlink might be to use DSSS
techniques with re-use in adjacent cella (cluster size = 1) Another approach
8 to accept the possible loas In capacity due to a larger re-use distance, In
order to obtain hgher throughput from a single camer

The system capactty can be wncreased by adaptng the modulaton
scheme to the channel conditions For axample, high order modulations (e g
18-QAM) couki be used on the downlink for transmission to secondary stations
near the primary staton, where C/l 18 relatively good Similarly, robust
modulabon (e g BPSK) and coding schemes can be used to reach mobiles near
the edge of the cell where C/ is poor
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If interleaving 18 required, then data bursts can be defined where the
interieaving depth can in principle be any combination of the following
- within a burst,
- over more than one burst in a frame,
] - over more than one frame
For flexible deployment dynamic channel allocaton (DCA) 18 desirable
Two different handover types sre considersd
Intra-cell (to a different downlink burst, or from CDMA to TDMA sections
in uphnk) This I8 straightforward, and a downlink handover may not even need
10 any signalling between mablle and base-station, since the change can be
indicated in the frame header
Inter-cell (to a different camer frequency, or possibly the same one f
spreading 8 used) A mechanism i18 proposed below for intar-cell handover,
which does not require two transmiiters or receivers When a secondary
15 station 1s in a situaton where an inter-cell handover is likely transmissions {on
both uplink and downlnk) are limited to alternate frames This would simphfy
montonng signals from other pnmary stations without the need for two
receivers It would also allow communication to be established with two base
stations at once (allowing "soft handover®)
20 Furthermore, f the calls where a handover 15 expected (1e with
sacondary stations near the cell boundary, and therefore using a low order
. robust modulaton) are placed on a downlink transmussion burst closely
following the header in time, then handovers can be camed out between
unsynchronised pnmary stations, since the probabilty of overlap between
26 required parts of the downlink frames are minimised Distance from secondary
to pnmary staton can be determined (at least in a relatve way) if both
transmitted and receiver power levels are known The proposed uplink frame
also supporis this handover feature
Power control can be appled in both the uplink and downlink In the
30 uphnk, the powsr of the secondary station should be adjusted to achweve
sufficlent C/l at the pnmary station In the downlink, the choice of modulation
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scheme, burst format and power level can be made to minmise interference to
other users, while stil achieving a good qualrty connection A uniform power
level throughout the frame 18 a reasonable objective here

On the downhnk data for low bit rate users 13 allocated close to the
header so that ther receivers only need to power-up once

Dynamic Channel Allocaton DCA can be applied, partcularly to ease
handover problems for roaming secondary stations at cell boundanes To allow
a secondary station at a cell boundary to distnguish signals from different
pnmary statons, t will be desirable to use different orthogonal codes This
could be achieved by use of different spreading codes Allocation on a random
basis may be sufficcent A secondary station may be able to detect codes used
by a nexghbounng pnmary station and request the use of a different one

When setting-up a cell, the secondary station will need to inform the
pnmary station of s current radio environment (1e nterference levels in
possible channels, velocty-if known) The primary staton will also need to
know the path loss to the secondary stahon, which might be inferred from
recawved level on the up-link If the transmit power 18 known There will also
need to be an agreement between the secondary staton and pnmary station
on ther respective capabilities (e g bit rate, modulaton, coding) Such
informabon may be pre-stored in the system controller SC (Figure 1)

The data for a partcular user could be kentfied by time in relabon to the
start or finish of the header Sync sequences might help, for exampie if they
are regularly spaced Some sync/address data might be inciuded in the user
data to allow for small tming errors

Control and signalling information may be placed in the header, or in
separate trme siots

From reading the present disciosure, other modifications will be apparent
to persons skilled in the art. Such modifications may involve other features
which are already known In the design, manufacture and use of
telecommunications systems and component parts thereof and which may be
used instead of or in addrhon to features already descnbed herein
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Industrial Applicability
Universal Mobile Telephone System and other celiular telephone
systems
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CLAIMS

1 A method of transmitting a signal between a pnmary station and
a secondary stabon each said staton compnsing transceiving means and
control means, at least the control meana of the pnmary station being capable
aof determining the quality of a signal recerved on an uplink, charactensed by
madulating a signal to be transmitted on a downlink and by selectng the
charactenstics of the transmussion i response to information concerrung the
quaity of the upiink and/or downhnk

2 A method as claimed in Claim 1, charactensed by further selecting
the said charactenstcs on the basis of at laast one of bit rate, bit emror rate and
end-to-end delay

3 A method as clamed n Clam 1 or 2, charactensed in that
downhnk fransmussion compnse tme frames and in that each time frame
includes a header having indicia indicating the transmission characteristics and
timing of each data burst in the time frame

4 A method as claimed n Clam 1, 2 or 3, charactensed n that
downink transmissions are TDMA.

5 A method as claimed in any one of Clams 1 to 4, charactensed
in that uplink tranasmessions are COMA and/or TDMA

6 A two-way telecommunications system compnsing a pnmary
station and at least one secondary station compnsing transceiving means, the
pnmary staton compnaing transmitting means for transmrtng signale on a
downimk, receiving means for receiving signals transmrtted by the transceming
means of the secondary staton on an uplink and conirol means, saxd control
means including means for determining the qualiy of a signal receved by the
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receiving means from the uplink and means for modulating a signal to be
transmitted on the downlink, sad modulating means selectng the
charactenstics of the uphnk and/or downlink transmission In response to
information obtained conceming the quality of the uplink and/or downlink

7 A system as clamed in Claim 8, charactensed in that the pnmary
station transmits downlink signals in accordance with a TDMA format
compnsing a succession of tme frames each including a frame header

8 A system as claimed in Claim 7, charactensed in that the frame
header includes indicia indicating the locaton of data bursts intended for one
or more of the secondary stations

9 A system as claimed in Clawn 8, charactensed in that the frame
header includes indicia indicating the format and tming of each data burst

10  Asystem as claimed in Claim 8 or 8, charactensed in that traming
sequencee are embedded in the data bursts

11 A system as claimed in any one of Claims 7 to 10, charactensed
in that the at least one secondary station effects power saving by adopting a
sieap mode whenever the secondary station determines that data bursts are
diracted to other secondary stations

12 A system as clamed in any one of Clams 7 to 11, charactensed
in that the tme frames are of a substantially fixed duration

13 A system as clamed in anyone of Claims 6 to 12, charactensed
in that the modulatng means apples a high order modulaton scheme to
signals to be transmitted to secondary stations relatively close to the pnmary
station and low bit rate orthogonal codes when transmithng signals to relatively
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distant secondary stations

14 A system as claimed in any one of Claims 8 to 13, charactensed
n that traffic data is transmitted on the downhink with a modulation scheme and
power level determmed to ensure rehable receipt by a secondary staton

15 A system as clamed in any one of Claims 6 to 14, charactensed
in that uphnk signals are transmitted as CDMA signais

18 A system as claimed in any one of Claims 6 to 15, charactensed
in that uphnk signais are transmitted in accordance with a TDMA format

17 A system as claumed in Claim 168, charactensed in that TDMA
upiink signals compnse at least two data bursts and in that a guard space 18
provided between adjacent data bursts

18 A sysitem as clamed in Clam 18 or 17, charactensed in that
TDMA uplink signals compnse data bursts, and In that each data bursts
compnses at least one training sequence

19 A system as claimed in Claim 18, 17 or 18, charactensed in that
TDMA uplink signals compnae data packats, and in that the bit rates of at ieast
two of the data packets are different

20 A system as claimed in any one of Claims 6 to 18, characternsed
in that tming for uphnk signals 18 denved from the downlink signals

21 A system as claimed in any one of Claims 6 to 20, characterised
in that the system 1s a cellular system compnsing a pluralty of cells, each cell
having a pnmary station deflning a respective coverage area

BNEDOCID: <WO_NS111IA1_L>
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22 A system as claimed n Clam 21, charactensed in that pnmary
stations have means for handing over secondary staton parhcipating in a call
from one cell to ancther cell
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INTERNATIONAL PRELIMINARY Intemational application N  PCT/US01/09733
EXAMINATION REPORT - SEPARATE SHEET

Jo section 1V,

Reference 1s made to the following documents
D1 US-A-5 966 120 (SHEN PAUL ET AL) 12 October 1989 (1989-10-12)
D2 WO 98851111 A (KONINKL PHILIPS ELECTRONICS NV
PHILIPS SVENSKA AB (SE)) 12 November 1998 (1998-11-12)

The document D1 discloses (the references in parentheses applying to this document)
a system for transmiiting (see figure 1) and recelving/processing a distributron data
stream (| e digital signal), the dietribution data stream containing a map (see col 4 Il 29-
33 the map contains information indicating a location of at least one of the video or
auxiiary data in the data frame) and video {1 e first) and auxiliary (second) data
intermxed in a data frame using the MPEG specification The video and auxillary data
have the same constellation (because only one and the same type of modulation i1s
used to transmit them since they are sent through the same distribution data stream)
The video and auxiliary data have different bit rates since the video has variable bit rate
{see abstract)

Of course In the recslver the video and auxiliary data are processed (see fig 4) in
accordance with the map

The subject-matter of claim 1 i1s therefore not new

A similar objection could be based on D2

As far as they have been understood, none of the dependent claims appear to contain
any features which, m combination with the featuras of any claim to which they refer,
meet the requirements of the PCT in respect of novelty and inventive step

independent claim 1 uses the word "characterized by*, but 18 not in the two-part form
the featuraes known in combination from the prior art (document D1) should have been
placed in the preamble (Rule 6 3(b)(1) PCT) and the remaining features be included In
the charactensing part (Rule 6 3(b)(n) PCT)

Reference signs In parentheses should have been inserted In the claims to increase
their inteligibility, Rule 6 2(b) PCT This applies to both the preamble and
charactensing portion

Form PCT/Geparais Sheet/400 (Sheet 1) (EPO-Aprdl 1887)
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for 1/2 rate outer code

lad
205

ATSC tx hdr | RVSB data (736 symbols) ARS party
(12 symbols) 92 bytes payload (80 symbols)
ATSC tx hdr | RVSB data (576 symbols) | RRS party (160 symbols) | ARS paniy
(12 symbols) 72 bytes payload 20 byles (80 symbols)
ATSC tx hdr | RVSB data (736 symbols) ARS party
(12 symbols) 92 bytes payload (80 symbols)
ATSC tx hdr | RVSB data (576 symbols) | RRS party (160 symbols) | ARS party
(12 symhols) | 72 bytes payload 20 bytes (80 symbols)
2 bris/symbol 1 bit/symbol 2 bits/symbol
Figure 12

for 1/4 rate outer code
ATSC tx hdr | RVSB data (736 symbols) ARS partty
(12 symbols) 46 bytes paylood (80 symbols)
ATSC tx hdr | RVSB data (736 symbols) ARS panty
(12 symbols) 46 bytes poyload (80 symbols)
ATSC tx hdr | RVSB data (736 symbols) ARS partly
(12 symbols) 46 bytes payload (80 symbols)
ATSC tx hdr | RVSB data (416 symbols) | RRS panty (320 symbols) | ARS party
{12 symbols) 26 bytes payload 20 bytes (80 symbols)
2 bits/symbol 0 5 bit/symbol 2 bris/symbol

Figure 13

for 3/4 rate outer code
ATSC tx hdr | RVSB data {736 symbols) ARS partly
(12 symbols} | 138 bytes payload (80 symbols)
ATSC tx hdr | RVSB data (736 symbols) ARS party
(12 symbols) | 26 bytes payload ommpumvl 92 bytes payload | (80 symbols)
ATSC tx hdr | RVSB data (736 symbols) ARS partdy
(12 symbols) | 72 bytes payload |20 byles RRS panty | 46 bytes payload { (80 symbols)
ATSC ix hdr | RVSB data (736 symbols) ARS panty
(12 symbols) | 118 bytes payldad ~ - ~- | 20 bytes RRS panty (80 symbols)
2 brts/symbol 1 5 bit/symbeol 2 brts/symbol
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Figure 16
First RVSB RS block of field
RVSB map data 24 bis) | 1288 bits
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