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Summary of Facts and Subm ssi ons

This is an appeal against the decision of the
Opposition Division to revoke European patent

No. 296 175 on the ground that the subject matter of

i ndependent clains 1 and 3 as amended in the course of
t he opposition proceedings | acked an inventive step
having regard to the disclosure of the follow ng
docunents (using the Opposition Division s notation):

D3: | EEE Transactions on Information Theory,
vol. IT-14, No. 5, Septenber 1968, pages 627-640,
Cohn et al., "Performance of Sel ected Bl ock and

Convol utional Codes on a Fadi ng HF Channel "

|-5: Cark and Cain, "Error-Correcting Coding for
Di gi tal Conmuni cations”, Plenum Press, 1982,
pages 227-233 and 344- 349.

. The Opposition Division also held that independent
claims 4 and 6, corresponding to clainms 5 and 7 as
granted, nmet the requirenents of the EPC, however,
t here being no request based on these clains, the
pat ent was revoked.

L1, The Patentee (Appellant) | odged an appeal against this
deci sion and paid the prescribed fee. In a statenent of
grounds of appeal it was argued that the clains
consi dered by the Qpposition Division were both novel
and inventive.

| V. In a letter dated 30 Novenmber 1998, Qpponent
(Respondent) | w thdrew their opposition.
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In a communi cati on on behalf of the Board, the
Rapporteur discussed the issue of inventive step in
relation to independent clains 1 and 3. It was al so
stated that the Rapporteur saw no reason to differ from
t he OQpposition Division s conclusion that the patent
could be maintained on the basis of clains 4 to 6.

Oral proceedings were held before the Board on
11 Cctober 2000. At the oral proceedings the Appellant
made the foll ow ng requests:

Mai n request: maintenance of the patent on the basis of
claims 1 to 6 as received on 11 Septenber 2000.

Auxiliary request: maintenance of the patent on the
basis of clainms 4 to 6 of the main request.

The remai ni ng Opponent, Respondent |1, requested that
t he appeal be di sm ssed.

At the end of the oral proceedings the Board announced
its decision to set aside the appeal and to nmaintain
the patent in accordance with the auxiliary request.

Claim 1 corresponds in substance to the versions of
claim1 as discussed in the oral proceedings before the
Qpposition Division, i.e. toclaim1l as granted with
further limtation, nanely to sound broadcasting

t owar ds novabl e receivers, redundant coding in the form
of convol utional coding and the decoding al gorithm set
out in the last paragraph | reads as foll ows:

"Process of digital sound broadcasting toward novabl e
recei vers conprising:
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- sanpling information froma source to obtain data
consi sting of digital words,

- encoding the bits of said words using a redundant
convol utional encoder to obtain a sequence of
nmodul ati on synmbols A (f;t;), representing said
dat a,

- transmtting said synbols in a plurality M of
subchannnel s at different frequencies (f) with
si mul t aneous transm ssion of Msynbols, wth a
di stribution of said synmbols including tine
interleaving such that two nutually adjacent
synmbols will not be transmitted either in tine
succession at the sane one of said frequencies, or
simul taneously at different frequencies, or in
nmut ual |y adj acent frequencies, each synbol being
transmtted only once, and

- decodi ng said synbols in a receiver naking use of
| ogi cs which make an a posteriori search for that
nosai ¢ of the synbols A (f;t;) which corresponds to
a maxi mum val ue of the netric, defined as the
probability density of the sequence received
conditionally on transm ssion of a predeterm ned
sequence. "

| ndependent claim 3 corresponds to claim4 as granted
and is directed to a digital broadcast system

| ndependent claim4 corresponds to claim5 as granted
and reads as foll ows:

"Digital broadcasting process conprising:

2647.D Y A
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- sanpling information froma source to obtain data
consi sting of digital words,

- encoding the bits of said words using a redundant
encoder to obtain a sequence of nodul ation
synbol s,

- transmtting said synbols with tinme interleaving
and sinultaneous transm ssion of a plurality M of
different said synbols in M subchannel s at
di fferent frequencies, said synbols being used for
OQAM nodul ati on; and

- si mul t aneousl y denodul ati ng said M subchannel s,
and only said M subchannels, by applying a DFT to
said M subchannel s,

wherein a plurality L of progranms are sinmultaneously
broadcast and the M subchannel s corresponding to a sane
one of said prograns are frequency interleaved with the
subchannel s all ocated to the other prograns.”

| ndependent claim6 corresponds to claim7 as granted
and sets out a broadcasting systemfor carrying out the
process of claim 4.

Reasons for the Decision

2647.D

Background to the invention

In digital broadcasting, in particular sound
broadcasting toward novabl e receivers such as car
radi os, provision nust be made for errors caused by
noi se or by fading as a result of nultipath
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propagation. Various error correction systens are
acknow edged in the patent as known, such as

convol utional and other forns of redundant encodi ng,
spread spectrum (referred to in the patent as
"frequency junp") and data interleaving. The cl ained
invention is said at page 3, lines 37 to 39 of the
granted patent to use the known error handling

t echni ques but to conbine them"in a unique way".

It was comon ground between the parties that the
single nost relevant prior art docunent is D3. This
docunent conpares the performance of various error-
correcting codes - bl ock codes, concatenated codes and
convol utional codes - in an experinental HF |ink. The
docunent is primarily concerned with HF conmmuni cation
between two fixed sites but the introduction states at
page 627, left hand colum that the probl em of

mai ntaining a | ow probability of error arises both at
HF and with tropospheric scatter, the latter making use
of the VHF or UHF bands.

The mai n request

D3 indicates in the description of the code performance
studies starting at page 628, |eft-hand col um, that
the test experinents nade use of a "16-channel al
digital FDM nodent, FDM denoting "Frequency D vision
Mul tiplex". This inplies that synbols were transmtted
in 16 subchannnels at different frequencies with

si mul t aneous transm ssion of 16 synbols. It was common
ground at the oral proceedings that D3 al so di scl oses
at page 637, right-hand col um onwards, a convol utional
encoder operating to sanple information froma source
to obtain data consisting of digital words and to
encode the bits of said words using a redundant
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convol utional encoder to obtain a sequence of
nodul ati on synbol s representing said data. Each synbol
is transmtted only once.

The subject matter of claim1 accordingly differs from
t he disclosure of D3 in providing the follow ng
features:

(a) the process is for sound broadcasting towards
noveabl e receivers;

(b) the synbols are tinme interleaved in a separate
step follow ng the convol uti onal coding;

(c) the distribution of the synbols in tine and
frequency is such that two nmutual ly adjacent
synmbols will not be transmitted either in tine
succession at the sane one of said frequencies, or
simul taneously at different frequencies, or in
nmut ual |y adj acent frequencies; and

(d) decoding said synbols in a receiver making use of
| ogi cs which make an a posteriori search for that
nosai ¢ of the synbols A (f;t;) which corresponds to
a maxi mum val ue of the netric, defined as the
probability density of the sequence received
conditionally on transm ssion of a predeterm ned
sequence.

Consi dering these features in turn, the appellant
argued that the D3 arrangenent, being concerned with
fixed HF stations, was unsuitable for sound
broadcasti ng towards noveabl e receivers, which used a
much hi gher frequency range. The Board notes however
that claim1 contains no features specific to the
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probl ens of nobile receivers; nor does it specify a
particul ar frequency range. Since as noted above the D3
arrangenents are seen as not nerely applicable to HF
but also to VHF and UHF frequencies it is considered
that the skilled person would take D3 into account when
devel opi ng a process of sound broadcasting towards
nobi | e recei vers.

Feature (b), tinme interleaving, was combn genera

knowl edge in the art at the clainmed priority date. 1-5,
which is a textbook, shows at page 345, Figure 8-9 an
exanple of an interleaver structure which after the
initial encoding provides interleaving which, after
transm ssion and reception, is deinterleaved prior to
decodi ng; the discussion of the drawing explicitly
mentions a Viterbi decoder as one exanple of a decoder
to which such interleaving can be applied.

In the discussion of a convol utional coding schene at
page 638 of D3 the skilled person is taught to "produce
t he broadest possible distribution of bits in frequency
and tinme across the subchannels"; in an interleaved
systemthis inplies a distribution such that two

nmut ual |y adj acent synbols will not be transmtted
either in tinme succession at one frequency or

simul taneously at different frequencies, feature (c).

The Appel | ant argued that the above-nenti oned wording
did not necessarily inply the conditions of feature (c)
woul d be net. Moreover, the nere addition of tine
interleaving to the convol uti on codi ng process known
fromD3 did not do so either. It was asserted that in
the case of the shortest code in D3 it was possible to
show t hat adj acent synbols fromthe encoder were
transmtted sinmultaneously at different frequencies,
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contrary to the Iimtation. The Board was unable to
follow this reasoning. Even if the skilled person were
not to set out explicitly to carry out feature (c), the
result of the conbination of frequency and tine

mul ti plexing applied to the synbols would inevitably

| ead to the clained conditions.

As the Appellant explained in the oral proceedings
before the Board, feature (d) sets out the Viterhbi
decodi ng algorithm The use of this algorithmwas
common general know edge at the priority date: in
addition to the passage froml-5 cited at point 2.4
above, the book states on page 227, second paragraph
that "In recent years convolutional coding with Viterbi
decodi ng has becone one of the nost w dely used
forward-error-correction techniques. This is due to
both the sinplicity of inplenmentation and the
relatively large coding gains that can be achi eved".

It was argued by the Appellant that the skilled person
woul d not apply the Viterbi algorithmto the decoder of
the D3 arrangenent; in the exanple given at page 638,

| eft-hand columm of D3, diffuse (meaning |ong)
convol uti onal codes were used which the skilled person
woul d know were unsuitable for Viterbi decoding. The
generator polynom al defined in D3 on page 637 and 638
when generating the shortest possible convolution code
(corresponding to n=1, x=10) would require the
unreal i stic nunber of 232 nodes in a Viterbi decoder;
in contrast, the code according to the patent required
26 nodes.

The Board agrees that the specific exanple given at
page 638 would not lend itself to Viterbi decoding but
notes that D3 also states in the introduction at
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page 627, right-hand colum, third full paragraph that
"As an alternative, short codes can be used with tine
interleaving (tinme-division multiplexing) to achieve a
| arge overall constraint |length". The Board considers
that D3, when read as a whol e, envisages interleaving
wi th convol utional codes. The above-cited passage from
page 627 goes on to state that "a code is enployed with
a constraint |length chosen as the nmaxi num t hat
practical inplenmentation considerations will allow and
the constraint length is then extended with the use of
i nterleaving. Thus the coding techniques considered in
this paper make use of noderately powerful codes
together with interleaving". Constraint length is
therefore limted by "practical inplenentation

consi derations"” such as the difficulties faced in
decoding a long code. The Board notes that D3 al so
menti ons on page 639, right-hand colum, that varying
code length and addition of time interleaving is
possible for all three enbodinents, stating that: "It
has been shown that all of these schenes nust be used
with some formof interleaving or time dispersion in
order to conbat the marked non-i ndependence of
consecutive errors caused by the HF nediunf. The Board
t herefore considers that the skilled person, using a
convol uti onal code and aware of the advantages of

Vi terbi decoding, would be led by D3 to a code which
makes use of interleaving.

2.10 The Board accordingly holds that the subject matter of
claim1l lacks an inventive step in view of the
di sclosure of D3 in the light of commobn gener al
techni cal know edge at the clainmed priority date as
exenplified by I-5. It follows that the main request
cannot be al | owed.

2647.D Y A
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The Appel lant argued that a prejudice existed at the
priority date agai nst the approach adopted in the
patent. At this tinme many conpani es were maki ng
proposals for DAB (Digital Audio Broadcasting) but al

t he proposals, apart fromthe Appellant's, used

br oadband transm ssion and equal i sati on, the consensus
in the art being that this was the only practi cal
solution for DAB. There was thus a prejudice in the art
agai nst the Appellant’s approach; although the skilled
person woul d have been aware of the convol utional
codi ng described in D3 and al so of correspondi ng
decodi ng al gorithms, of which the Viterbi algorithm was
nerely one exanple, the consensus at that tine was
against it. The Board woul d observe that a consensus in
favour of one approach does not of itself inply a
techni cal prejudice against an alternative approach;
such a consensus m ght enmerge fromcomercial or

hi storical rather than technical considerations. No

evi dence has been adduced that an actual technical
prejudi ce existed at the priority date.

The auxiliary request

The remai ni ng Respondent argued that the auxiliary
request should be refused because it was late-filed,
havi ng only been received in the course of the oral
proceedi ngs. The Respondent declined to conment on the
substanti ve issues.

In the subm ssion of 11 Septenber 2000, i.e. exactly
one nonth before the oral proceedings, the Appell ant
asked for permssion to submt a further request based
on clains 4 to 6 of the main request should it appear
necessary. Since it was nmerely based on a subset of the
clainms of the main request the Board decided to admt
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the auxiliary request at the oral proceedings.

3.3 The Board notes that the identical clains were
considered by the Qpposition Division and that in the
course of the appeal proceedings the Respondent has
rai sed no substantive objection against the clains of
this request. Consequently, the Board sees no reason to
differ fromthe OQpposition Division's conclusion that
t hese clains are novel and inventive. The patent is
accordingly maintained on the basis of the clains of
the auxiliary request.

Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The main request is refused.
3. The case is remtted to the first instance with the

order to maintain the patent in accordance with the

Appel l ant's auxiliary request.

The Regi strar: The Chai r man:

M Ki ehl P. K J. van den Berg
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