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Summary of Facts and Submn ssions

0257.D

The appel | ant (opponent 01) | odged an appeal, received
on 14 Novenber 1997, agai nst the decision of the
opposition division, despatched on 17 Cctober 1997,
rejecting the oppositions against the European Patent
No. O 535 002. The appeal fee was paid on 14 Novenber
1997 and the statenent setting out the grounds of
appeal was received on 25 February 1998.

The non-appeal i ng opponent 02 was a party as of right
to the appeal proceedings according to Article 107 EPC.

The oppositions had been filed against the patent as a
whol e, based on Article 100 EPC and Articles 100(a) and
(c) EPC, respectively. However, both opponents 01 and
02 had requested the revocation of the patent because
of lack of inventive step (Article 56 EPC).

In the decision under appeal, the opposition division
held, inter alia, that an optical anplifier as
specified in claim1 of the contested patent involved
an inventive step, having regard, in particular, to the
follow ng prior art docunents:

D5: H. Masuda et al.: "H GH GAIN TWO STAGE
AMPLI FI CATI ON W TH ERBI UM DOPED FI BRE
AMVPLI FI ER', ELECTRONI CS LETTERS, vol. 26,
No. 10, 10th May 1990, pages 661 and 662;

D6: C.G Atkins et al.: "H G+ GAI N, BROAD
SPECTRAL BANDW DTH ERBI UM DOPED FI BRE
AVPLI FI ER PUMPED NEAR 1.5 Fni', ELECTRONI CS
LETTERS, Vol. 25, No. 14, 6th July 1989,
pages 910 and 911.
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Oral proceedings were held on 13 Decenber 2001 in the
presence of the representatives of all parties
I nvol ved.

The appel |l ant requested that the decision of the
opposition division be set aside and the patent be
revoked.

The respondent (patentee) requested that the appeal be
di sm ssed (main request) or that the patent be
mai nt ai ned on the basis of clains 1 to 4 subnmtted by
way of first auxiliary request during the ora
proceedings or of clains 1 to 4 submtted by way of
second auxiliary request during the oral proceedings.

The wording of claim1 of the patent as granted (nmain

request) reads as follows:

"1l. An optical anplifier for anplifying optical signals
t hroughout a spectral w ndow, conprising a | ength of
opti cal wavegui de neans (10) having a gain spectrumin
sai d wi ndow havi ng a peak, characterised in that an
optical band-rejection filter (12, 30), the band-
rejection of which is substantially matched to the
wavel ength of said peak, is disposed at at |east one

| ocation along the |l ength of said wavegui de neans and
spaced fromthe ends thereof for reducing gain at said
peak wavel ength to thereby nodify the overall gain
spectrumin said w ndow. "

Clains 2 to 8 are directly or indirectly dependent on
claiml1l and claim9 refers to an optical fibre

tel ecommuni cation |ink incorporating an optica
anplifier according to clains 1 to 8.
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The wording of claiml of the first auxiliary request
reads as foll ows:

"1. An optical anplifier for anplifying optical signals
t hroughout a spectral w ndow, conprising a |l ength of
opti cal wavegui de neans (10) having a gain spectrumin
sai d wi ndow havi ng a peak, characterised in that an
optical band-rejection filter (12, 30), the band-
rejection of which is substantially natched to the
wavel ength of said peak, is disposed at at |east one

| ocation along the I ength of said wavegui de neans and
spaced fromthe ends thereof for reducing gain at said
peak wavel ength to thereby nodify the overall gain
spectrumin said window to a nore uni form shape as
conpared with the gain spectrumin said wi ndow w t hout
said filter."

The wording of claim1 according to the second

auxiliary request reads as follows:

"1l. An optical anplifier for anplifying optical signals
t hroughout a spectral w ndow, conprising a | ength of
opti cal wavegui de neans (10) having a gain spectrumin
sai d wi ndow havi ng a peak, characterised in that an
optical band-rejection filter (12, 30) having a
rejection band substantially matched to the wavel ength
of said peak is disposed at at | east one |ocation al ong
the length of said wavegui de neans and spaced fromthe
ends thereof for reducing gain at wavel engths within
said rejection band and increasing gain at wavel engt hs
outside said rejection band to thereby flatten the
overall gain spectrumin said wi ndow as conpared with
the overall gain spectrumin said wi ndow wi t hout said
filter."
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The appel lant's argunments can be summari sed as foll ows:

The cl osest prior art docunent D5 related to an erbium
doped fibre anplifier conprising a filter which renoved
wavel engt hs corresponding to the spectral gain peak of
the doped fibre. The anplifier according to D5 differed
fromthe clainmed invention essentially in that the
former was designed to anplify signals only wthin a
narrow band and therefore used a band-pass filter
instead of a band-rejection filter. However, there was
no substantial difference between such filters, since a
band- pass filter behaved as a band-rejection filter
outside its transm ssion band. Furthernore, a skilled
person famliar with optical filters knew that

different kinds of filters were available to nodify the
spectrum characteristics of an optical system Since
the subject-matter of claiml1 was based on an obvi ous
conbi nation of the teaching of D5 with the skilled
person's general know edge, it was not inventive under
Article 56 EPC.

As to the auxiliary requests submtted at the end of
the oral proceedings, they should be refused as

i nadm ssi bl e because they were filed I ate and did not
overcone the objections raised.

The respondent argued essentially as foll ows:

The contested patent addressed the probl em of

i ncreasing the bandwi dth of an optical fibre anplifier
and solved it by flattening the gain spectrum of the
doped fibre by nmeans of a band-rejection filter matched
to the wavel ength of the gain spectrum peak. Though D5
showed an anplifier conprising a filter which nodified
the spectrumof an anplified signal, this docunent was
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essentially concerned with the realisation of a two-
stage narrow band fibre anplifier with high gain and,
thus, it could offer no contribution to the devel opnent
of a broad-band optical anplifier according to the
present invention. In fact, the filter shown in D5 had
a band-pass characteristic and was |ocated at the end
of the first anplification stage in order to renove
fromthe anplified signal all frequencies |ocated on
either side of the narrow signal frequency band before
feedi ng such signal into a second anplification stage.

The proper starting point of the present invention was
D6 which related to a broad-band erbi um doped fibre
anplifier and dealt with the problem of suppressing the
anplified spontaneous em ssion (ASE) inherent in such
fibre anplifiers in order to achieve a flatter gain
spectrum However, D6 solved this problemby using a
particul ar punping |light schene and, thus, provided no
i ncentive to use a band-rejection filter to attenuate
the peak of the gain spectrum

Since the prior art teaching in conbination with the
skill ed person's general know edge did not suggest an
anplifier according to claim1 of the contested patent,
the subject-matter of this claiminvolved an inventive
step within the neaning of Article 56 EPC

The auxiliary requests had not been filed before the
oral proceedi ngs because the conmuni cati on of the Board
gave the respondent no reason to believe that the

deci sion of the opposition division mght be
overturned. Hence, such requests should not be refused
as late-filed.

At the oral proceedings the opponent 02 essentially



- 6 - T 1126/ 97

confirnmed the subm ssions nmade by the appellant.

Reasons for the Deci sion

1

2.1.2

0257.D

The appeal is adm ssible.

Mai n request

The patent in suit relates to an optical amplifier for
wi deband anplification of optical signals. As pointed
out in the description of the patent as published
(colum 1, lines 30 to 51), it is well-known that

er bi um doped-fibre anplifiers (EDFA) have irregul ar
spectrumgai n characteristics with a peak response

whi ch varies from 1530 nmto 1535 nm dependi ng on the
host gl ass material. Though the narrow spectral gain
may be an advantage if the anplifier is intended to be
used in a tel ecommuni cations system which enpl oys a
singl e signal wavel ength corresponding to the peak gain
of the EDFA, the large variation in gain across the
spectrum can cause probl ens when the tel econmuni cati ons
link is required to operate a nunber of optica

wavel engths to exploit the available | ow | oss w ndow

of fered by tel ecommuni cations fibres.

As observed in the contested patent (colum 2, lines 4
to 14), it would be possible to operate a fibre
anplifier between wavel engths of 1540 nm and 1560 nm
since within this band the gain spectrumoffers a broad
gain pl ateau. However, the presence of an adjacent

hi gh-gain region at 1531 nm presents a nunber of

di sadvant ages, such as a | arge value of anplified-
spont aneous- em ssion (ASE) and saturation at the



2.1.3

2.1. 4

2.2.1

0257.D

- 7 - T 1126/ 97

wavel engt h of the gain peak (cf. patent as published,
colum 2, line 14 to colum 3, |ine 15).

The description of the patent in suit refers to a first
enbodi nent of the invention conprising a continuous
doped fibre and a filter applied at approxinmately the
centre of the fibre by periodically perturbing the
fibre (cf. colum 7, lines 5 to 7, and Figure 5), and
to a second inplenentation conprising at |east two
separate sections of erbiumdoped fibre and a filter

i nserted between them (colum 7, lines 39 to 42, and
Figure 6). Wen punped at a suitable wavel ength, each
fibre section is capable of optical anplification by
nmeans of stinulated em ssion with the typical gain
spectrum of an erbiumdoped fibre anplifier. The
attenuation characteristic of the band-rejection filter
whi ch operates at the peak wavel ength of the gain
spectrumis chosen so that it cancels the larger gain
of the peak wavel ength and thus nodifies the overal
gain spectrumto a nore uniformshape (cf. Figure 2 of
the contested patent).

In other words, the present invention seeks to flatten
the gain spectrumof an optical fibre anplifier by
anplifying the input signals in successive sections of
the doped fibre and by using a filter to attenuate the
wavel engt hs whi ch experience the | argest gain before
the anplified signal is fed into the following fibre
section.

According to the respondent and to the opposition

di vision the closest prior art is represented by
docunment D6 which relates to a "high-gain broad
spectral bandw dth erbi um doped fibre anplifier punped
near 1.5 Fni.
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D6 reports gain neasurenents between 1.5 Fmand 1.6 Fm
in erbiumdoped silica fibres enploying a punp

wavel ength in the region of 1.47 Fmto 1.50 Fm and
essentially teaches that a high-gain, broad-band
anplifier can be obtained by using a 1.47 - 1.5 Fm punp
| aser. This punp wavel ength has the advantages of a
favourabl e quantum efficiency and conpatibility with
avai |l abl e hi gh- power Gal nAsP sem conductor | aser punps,
it is free frompunp ESA (Excited State Absorption) and
gives great flexibility in the use of conventiona
conponents such as fibre couplers, since the fibre used
is single-node at both the punp and signal wavel engt hs
(cf, D6, page 910, right-hand colum, second

par agr aph).

A typical set of results given in Figure 3 for a fibre
punped at 1.49 Fm shows the presence of a peak gain of
25 dB for 50 nW punp power and gai ns above 22 dB over a
bandwi dth of 35 nm According to D6, the gain available
on the 1.53 Fm peak increases for shorter punp

wavel engt hs, whereas | onger punp wavel engt hs produce a
slightly lower gain (20 dB at 1,5, Fmfor 50 mW punp
power) but flatter spectrum (page 911, |eft-hand

col um, | ast paragraph).

D5 provi des an exanple of an erbium doped fibre
anplifier punped at a wavelength of 1.5 Fm i.e. at the
wavel ength referred to in D6, and, thus, it

I ncorporates an essential aspect of the teaching of D6.
As pointed out in D5, the Er-doped fibre is required to
be forward punped with signal light in order to obtain
a |l ower noise figure. However, the signal gain of a
forward punped Er-doped fibre is limted both by the
gain saturation caused by large anplified spontaneous
em ssion (ASE) and by a decrease of punping power in
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the rear part of the Er-doped fibre. Hence, it is
realized in D5 that the ASE at wavel engt hs
corresponding to the peak of the spectral gain is
anplified nore than signal wavel engths | ocated outside
t he peak region, and that, consequently, the follow ng
probl ens ari se:

(i) the ASE absorbs punpi ng power which woul d
ot herwi se be available to transitions within the
si gnal band;

(ii) the ASE s higher anplification factor may drive
the anplifier into saturation and thus limt the
oper ati ng gai n.

In order to overcone the above problens, D5 proposes an
optical anplifier conprising two sections of Er-doped
optical fibre which are Iinked together by an optica
fibre where an optical filter is |located. The input

si gnal undergoes a first anplification in the first
section of the doped fibre, passes through the optica
filter and is further anplified in the second fibre
section. Though the filter has a band-pass
characteristic with a transm ssi on bandw dth mat chi ng
the input signal, its function consists essentially in
renmovi ng the ASE, "which is mainly concentrated at a
wavel ength of 1.535 Fnf' (i.e. at the peak of the
spectral gain) (cf. D5, page 661, right-hand col um,
second paragraph), fromthe output of the first
anplification stage. This results in the elimnation of
gain saturation in the second anplification stage which
woul d be caused by the anplification of the ASE
generated in the first anplification stage.

In other words, docunent D5 teaches to anplify an input
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signal in the first stage of a fibre anplifier and to
use an optical filter to renove unwanted frequencies
fromthe signal before feeding it into the second
anplification stage. In the opinion of the Board, the
result of this operation can be defined as "gain
shaping" in the sense that the overall gain of the
anplifier is optimzed within the frequency band of the
I nput signal and reduced outside such band.

According to the respondent, D5 should not be
considered as relevant prior art because:

(a) it deals with the problem of maxim zing the gain
wWithin a very narrow band and it does not consi der
the possibility of increasing the anplifier's
bandwi dth by flattening the spectral gain
characteristic, and

(b) it teaches to locate an optical filter at the
output of a fibre amplifier (cf. EDF-1, Figure 1)
and not along its |ength.

As to (a), the Board agrees with the respondent that D5
and the contested patent seek to achieve different
results in the sense that the former is concerned with
the anplification of an input signal centred on a
single frequency whereas the |atter ains at providing
an anplifier for nmulti-channel applications. However,

t he underlying teachings are simlar: as pointed out
above, both in D5 and in the contested patent an i nput
signal is anplified in two stages and the output of the
first stage passes through a filter which has the
function of renoving or attenuating wavel engths
corresponding to the peak of the spectral gain.
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As to (b), claiml relates to an optical anplifier
conprising "a length of optical wavegui de neans havi ng
a gain spectrumt and specifies that the filter is

di sposed at "one location along the |length of said
wavegui de neans and spaced fromthe ends thereof”". The
term "wavegui de neans" nmy cover arrangenents
conprising lengths of Er-doped fibre |inked together by
undoped sections of optical fibre (as in D5) or by
optical neans (as in the enbodi nent of the invention
shown in Figure 6). Furthernore, claimlis not limted
to an optical anplifier which conprises only one punp

| aser but covers anplifiers conprising sections which
may be punped independently by different punp | asers.

For the above reasons, the Board shares the appellant's
view that D5 constitutes the closest prior art
docunent .

D5 shows an optical wavegui de neans conprising the
following features recited in claim1l of the contested
pat ent :

- a length of optical wavegui de neans having a gain
spectrumin a spectral w ndow having a peak;

- an optical filter disposed at one | ocation al ong
the length of the wavegui de neans and spaced from
the ends thereof to thereby nodify the overal
gain spectrumin the spectral w ndow.

The optical anplifier according to claim1l of the
patent in suit differs fromthe optical anplifier shown
in D5 essentially in that the former conprises a
band-rejection filter whereas the latter relies on a
band- pass filter.
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Starting fromdocunent D5 the probl em addressed in the
contested patent could be defined as nodifying the
known hi gh-gain narrow band anplifier for use in

mul ti-channel applications, i.e. with input signals at
di fferent wavel engths within the spectral w ndow of the
doped fi bre.

Figure 2 b of D5 shows an increase of the net gain of
the disclosed anplifier with respect to an anplifier

W t hout band-pass filter. As explained in D5 (page 661,
right-hand columm), this increase of the net gain "is
caused by the elimnation of gain saturation in EDF-2
(note of the Board: the second anplification stage)
caused by the ASE fromthe first-stage anplifier"”.
Since the ASE is concentrated around the wavel engt hs
corresponding to the peak of the spectral gain, the

i npl emrentation of the teaching of D5 will require the
use of a filter that essentially attenuates wavel engt hs
around said peak. In other words, the filter nust have
"a band-rejection matched to the wavel ength of said
peak" (cf. claim1l of the contested patent), in the
sense that the filter nust renove wavel engt hs around
the gain peak but transmt all other wavel engths within
the spectral w ndow of the signals to be anplified.

Hence, in the opinion of the Board, a person skilled in
the art realizes that the choice of the transm ssion
characteristics of the filter for an anplifier
according to D5 is essentially determ ned by the
bandwi dt h of the input signal and by the requirenent of
avoi ding the saturation of the second anplification
stage caused by the ASE generated in the first
anplification stage. The obvi ous choi ce for narrow band
applications would be a filter with a band-pass
characteristic matching the signal band. On the other
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hand, when applied to an anplifier for anplifying
signal s throughout the spectral w ndow of an Er-dope
fibre anplifier, the teaching of D5 would necessarily
direct the skilled person to selecting a filter which
essentially attenuates wavel engths | ocated on the peak
of the gain spectrum i.e. to a filter with a band-
rejection characteristic matched to the wavel ength of
sai d peak.

For the above reasons, the Board considers that it
woul d be obvious to a person skilled in the art,
starting fromD5 and wi shing to devel op a high-gain

wi de- band optical anplifier, to replace the band-pass
filter shown in D5 with a band- rejection filter as
specified in the patent in suit, and thus arrive at an
optical anplifier falling within the terns of claim1
of the contested patent. Hence, the subject-matter of
this claimdoes not involve an inventive step wthin
the neaning of Article 56 EPC.

bility of the auxiliary requests

0257.D

According to the case | aw of the boards of appeal, the
late filing of auxiliary requests should be refused, if
the anended clains are not "clearly all owable" (cf.

T 153/85 (QJ EPO 1998, 1). In particular, the filing of
an auxiliary request in opposition proceedings during
oral proceedi ngs before a board of appeal should be
regarded as contrary to procedural fairness, inter
alia, because it is difficult for an opponent to dea
properly with a request not presented in good tine
before oral proceedings (cf. T 831/92).

Late-filed amendnents or auxiliary requests may,
however, be admtted into the appeal procedure provided
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that the late filing is justified, the new requests are
bona fide attenpts to overcone the objections raised,
and their allowability can be established wthout the
board conducting investigations (cf. T 95/83 (QJ EPO
1985, 75), T 153/85 (QJ EPO 1988, 1), T 406/86 (QJ EPO
1989, 302).

On the other hand, late-filed requests containing

subj ect-matter which has not previously been clai ned
(cf. T 92/93) or which is significantly different from
the clains previously considered (T 95/83 (QJ EPO 1985,
75) are usually refused in accordance with the
principle that a late-filed anmendnent may be admtted
only if it is "clearly allowable" in the sense that it
coul d quickly be seen by the board to introduce no

obj ections under the EPC and to neet all outstanding
obj ecti ons.

Hence, the criteria applied by the boards of appeal for
adm tting anendnents to clains filed at a |l ate stage in
t he appeal procedure, in particular during ora

proceedi ngs, can be summarized as fol |l ows:

(a) there should be sone justification for the late
filing;

(b) the subject-matter of the new clains should not
di verge considerably fromthe clains al ready
filed, in particular they should not contain
subj ect-matter which has not previously been
cl ai ned;

(c) the new clains should be clearly allowable in the
sense that they do not introduce new objections
under the EPC and overcone all outstanding
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obj ecti ons.

The Board accepts the respondent's argunent that, in
the present case, the late filing could be regarded as
justified since the comuni cati on acconpanyi ng the
summons to oral proceedi ngs m ght have led the
respondent to believe that there was no need to file
auxiliary requests. However, the Board wi shes to stress
the fact that a board' s communi cati on acconpanyi ng a
summons to oral proceedings nerely serves the purpose
of helping the parties in preparing for such
proceedi ngs and shoul d not be construed as an
anticipation of the board' s final opinion.

As to criteria (b) and (c), claim1 of the first
auxiliary request contains the additional feature that

the filter nodifies the overall gain spectrumin the
spectral wi ndow "to a nore uniform shape as conpared
wWith the gain spectrumin said wi ndow without filter".
In the opinion of the Board, this claimconstitutes
nmerely an attenpt to clarify the subject-matter of
claim1l of the main request and does not deal with the
obj ection of |ack of inventive step under Article 56
EPC rai sed by the appellant. Hence, this request is not
"clearly allowable" in the sense that it does not
overcone an essential objection against the maintenance
of the contested patent.

On the other hand, claim1l of the second auxiliary

request is based on a conbination of claiml1l of the
mai n request with features taken fromthe description

and relating to a particul ar enbodi nent of the

i nvention. Since the subject-matter of this claim

di verges considerably fromthe subject-matter discussed
in the appeal procedure it is not directly and
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unequi vocal ly clear that it could formthe basis for an
al | owabl e cl ai m

3.2.3 Hence, in the exercise of its discretion under Rules
86(3) and 66(1) EPC to refuse late-filed requests (cf.
T 63/86 (QJ EPO 1988, 224), T 840/93 (QJ EPO 1996,
335)), the Board decides that the auxiliary requests
submtted by the respondent during the oral proceedings
are not adm ssi bl e.

O der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The patent is revoked.

The Regi strar: The Chai r man:
R Schumacher G Davies
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