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Summary of Facts and Submn ssions
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The appel |l ant contests the decision of the exam ning
division to refuse application No. 93 902 608.4. The
reason given for the refusal was that the subject-
matter of claiml filed with the letter dated 13 June
1997 did not involve an inventive step, having regard
to the prior art known fromthe foll ow ng docunent:

D1: | EEE Tr ansacti ons on Conmuni cati ons, vol. 37,
No. 8, August 1989, Sethares et al: "Bursting in
Adaptive Hybrids", pages 791 to 799.

Wth the statenent of grounds of appeal, the appellant
filed new Cains 1 to 3 and new pages 1 to 8 of the
description to replace the clains and description
previously on file.

Caim1lis now wrded as foll ows:

"Apparatus for reducing the risk of undesirable
drifting of the paraneters of an adaptive filter (15)
whi ch is used for echo cancellation and which is
coupl ed between a receiving branch (17) and a
transmtting branch (16) of a four-wire loop in a

t el ephony system and the filter being connected cl oser
to a near-end than to a far-end of the system the
connection to the far-end being constituted by a | ong
di stance connection (20, 21), a difference signal (E)
being forned in the transmtting branch by subtracting
(18) a conpensation signal generated in the filter from
a signal which is delivered to the transmtting branch
via a two/four-wire hybrid (13), at said near-end
characterized in that the apparatus includes an
adaptive filter (25) which is coupled between the
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transm tting branch (16) and the receiving branch (17)
and which is intended to generate a second conpensati on
signal fromsaid difference signal (E), and which is
connected closer to the near-end than to the far-end
and on the sanme side of said | ong di stance connection
as the adaptive filter (15) which is used for echo
cancel l ati on; neans (26) for producing a second
difference signal (X ) in the receiving branch, by
subtracting the second conpensation signal froma
signal which is received froma far-end via said | ong
di stance connection; and neans (27) for updating the
paranmeters of this latter filter (25) in a manner to

m nimze the correlation between the difference signal
(E) in the transmtting branch and the second
difference signal (X ); and in that this latter filter
(25) is of an order which is sufficient to ensure that
said correlation will be essentially non-existent when
a signal delivered to the transmtting branch froma
near-end consi sts at nmaxi mum of a few single sinusoidal
tones. "

Clains 2 and 3 are dependent on Caim1.

The appel | ant argued that the subject-matter of Claiml
differed fromthe doubl e adaptive hybrid shown in
Figure 5 of D1 in that the second adaptive filter (25),
means (26) for producing a difference signal and
updati ng neans (27) were situated at the near-end.
These formed an echo canceller connected in the
opposite sense to an ordinary echo canceller for the
near - end and prevented possi bl e narrow band signals
fromthe near-end returning as echoes on the receiving
branch (17). Even if the second filter (25) was of a
relatively |low order and not a conplete echo filter it
was sufficient to cancel out signals consisting of a
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few sinusoidal tones. It was inportant to cancel out
such signals since they were transmtted fromcertain
apparatus and were correlated with thensel ves even
after a delay. The apparatus of the present invention
was included in a near-end of a tel ephony system

i ndependently of how the far-end, which mght belong to
a different conpany, was equi pped. It was absurd to
argue, as the examning division did, that it was

obvi ous to nove the echo canceller fromthe far-end of
the apparatus shown in Figure 5 of D1 and rel ocate it
at the near-end; this would have the consequence that
no echo cancell ation could be carried out at the far-
end.

The appel | ant requested that the decision under appea
be set aside and that a patent be granted on the basis

of :

d ai ns: l1to3filed with the statenent of
grounds of appeal;

Descri ption: pages 1 to 8, filed with the statenent
of grounds of appeal; and

Dr awi ngs: sheets 1/3 to 3/3 as originally filed.

Reasons for the Decision

1
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The appeal is adm ssible.

The features recited in the present anended claim1l1 are
all disclosed in the application as originally filed,
see WD 93/14566: clainms 1 and 2, page 1, lines 13 to
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33, page 2, line 24 to page 3, line 8, page 4, |line 23
to page 6, line 12, and Figure 2.

Present clains 2 and 3 are based on originally filed
clains 3 and 4.

The description has been adapted to the anended cl ai ns.

The anmendnments do not infringe Article 123(2) EPC

The cl osest prior art anong the docunents nentioned in
the search report is D1. D1 discloses with reference to
its Figure 5 apparatus having all the features recited
in the precharacterising portion of claiml. This known
apparatus al so includes a second adaptive filter at the
far-end for cancelling echoes at that end. D1 teaches
that bursting is reduced when there are adaptive
hybrids at both ends of the connection (see page 794,

| eft hand columm, first two paragraphs).

The subject-matter of claiml differs fromthe
apparatus known fromDl in that the cl ai ned apparat us
I ncl udes:

- an adaptive filter (25) coupled between the
transmtting branch (16) and the receiving branch
(17) for generating a second conpensation signha
fromsaid difference signal (E), which filter is
connected closer to the near-end than to the far-
end and on the sane side of said | ong distance
connection as the adaptive filter (15) which is
used for echo cancellation;

- nmeans (26) for producing a second difference
signal (X') in the receiving branch, by



0714.D

- 5 - T 0621/ 99

subtracting the second conpensation signal froma
signal which is received froma far-end via said
| ong di stance connection; and

- means (27) for updating the paraneters of this
latter filter (25) in a manner to mnim ze the
correlation between the difference signal (E) in
the transmtting branch and the second difference
signal (X);

- the second filter (25) being of an order
sufficient to ensure that said correlation will be
essentially non-existent when a signal delivered
to the transmtting branch froma near-end
consi sts at maxi num of a few single sinusoidal
t ones.

As explained in the introductory part of the present
application, the present invention reduces the risk of
undesirable drifting of the paraneters of an adaptive
filter used according to D1 for reducing bursting. A
relatively small second adaptive filter is sufficient
to reduce the correl ati on consi derably when narrow band
signals conprised of one or nore single tones (such as
are transmtted from nodens, facsimle apparatus and in
conjunction with DITM~-signalling) are being
transmtted. This is inportant because such a narrow
band signal is strongly correlated with itself, even
after a del ay.

There is no hint in any of the docunents nentioned in
the search report that a second adaptive filter at the
near-end of a tel ephony system could be used to reduce
drifting of the paraneters of an adaptive filter used
according to D1. The board agrees with the appell ant
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that it is not obvious to put both the echo cancellers
shown in Figure 5 of DI at the sane end of the four-
wire | oop since that woul d | eave the other end w t hout
an echo canceller and throw away the advant age
mentioned in D1 of having an echo canceller at each end
(cf point 3 above). Furthernore the far-end could be
anywhere in the world and in general not available for
nodi fication.

Thus, the subject-matter of claim1l shall be consi dered
as involving an inventive step in accordance with
Article 56 EPC.

The Board finds that the application neets the
requi renents of the EPC

For these reasons it is decided that:

1
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The deci si on under appeal is set aside.
The case is remtted to the departnent of first
instance with the order to grant a patent in the

foll owi ng version

d ai ns: 1to 3 filed with the statenent of

grounds of appeal on 21 May 1999;

Descri ption: pages 1 to 8, filed with the statenent
of grounds of appeal on 21 May 1999; and

Dr awi ngs: sheets 1/3 to 3/3 as originally filed.
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The Regi strar: The Chai r man:

M  Hor nel | W J. L. Weeler
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