BESCHWERDEKAMVERN
DES EUROPAI SCHEN

PATENTAMTS OFFI CE

I nternal distribution code:
(A) [ ] Publication in QJ

(B) [ ] To Chairmen and Menbers
(© [X] To Chairnen

DECI
of 16 Novenber

Case Nunber:

Appl i cation Number:
Publ i cati on Nunber:

| PC:

Language of the proceedi ngs:

Title of invention:

BOARDS OF APPEAL OF
THE EUROPEAN PATENT

CHAMBRES DE RECOURS
DE L' OFFI CE EUROPEEN

DES BREVETS
S1 ON
1998
T 0585/98 - 3.5.1
93111606. 5
0580125
HO4B 10/ 14

EN

Predistorter for linearization of electronic and optical

signal s

Appl i cant:
Ortel Corporation

Opponent :

Headwor d:

Rel evant
EPC Art.
EPC R 88

| egal
52, 56

provi si ons:

Keywor d:
"I nventive step (no)"

Deci sions cited:

Cat chword

EPA Form 3030 10.93



Europaisches European Office européen
Patentamt Patent Office des brevets

Beschwerdekammern Boards of Appeal Chambres de recours

9

Case Nunber: T 0585/98 - 3.5.1

DECI SI ON
of the Technical Board of Appeal 3.5.1
of 16 Novenber 1998

Appel | ant: Otel Corporation
2015 West Chestnut Street
Al hanbr a
Cal i fornia 91803 (US)

Represent ati ve: Jakob Mei ster
Grinecker, Kinkel dey
St ockmai r & Schwanhausser
Anwal t ssozi et at
Maxi m | i anstrasse 58
80538 Minchen (DE)

Deci si on under appeal : Deci sion of the Exam ning Division of the
Eur opean Patent O fice posted 14 January 1998
refusi ng European patent application
No. 93 111 606.5 pursuant to Article 97(1) EPC.

Conposition of the Board:

Chai r man: P. K J. van den Berg
Menbers: A. S Celland
V. Di Cerbo



- 1- T 0585/ 98

Summary of Facts and Subm ssi ons

3001.D

Thi s appeal is against the decision of the Exam ning
Division to refuse the application on four separate
grounds; three of these grounds are relevant to the
present appeal, nanely that anmended Figures 3 and 5 of
the drawings filed in accordance with Rule 88 EPC go
beyond the originally filed disclosure (Article 123(2)
EPC), that the subject-matter of claim1 is not novel
(Article 54 EPC), and that the subject-matter of
claim4, a separate independent claim |acks an
inventive step (Article 56 EPC). The novelty and

i nventive step objections were based on the disclosure
of the follow ng docunent:

D1: EP-A-416 622.

In the statenent of grounds of appeal the appell ant

(applicant) put forward new clains 1, 2 and 4, of which
clains 1 and 4 were independent clainms, and argued that
t hese clains were novel and inventive. It was al so

argued that the anmended drawi ngs were all owabl e because
they clearly fell within the limts of what the skilled
person woul d directly and unanbi guously derive fromthe

whol e of the application as fil ed.
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In a comuni cation the rapporteur, on behalf of the
Board, expressed the prelimnary view that the content
of Figure 3 was directly and unanbi guously derivable
fromthe originally filed application, but that of
Figure 5 was not. The rapporteur al so expressed the
prelimnary view that the subject-matter of claim1 did
not involve an inventive step having regard to the

di scl osure of D1, whilst the subject-matter of this
claimal so | acked an inventive step, and that of
claim4 | acked novelty, having regard to the disclosure
of the follow ng docunent:

D4: US-A-4 068 186.

D4 was introduced into the proceedings in accordance
with Article 114(1) EPC, the docunent having been cited
in the European Search Report of D1, which was a co-
pendi ng application filed by the present appellant.

Oral proceedi ngs were appointed for the 16 Novenber
1998. Prior to these proceedings the appellant filed a
revised set of clains of an auxiliary request and a
revi sed sheet of draw ngs incorporating an anmendnent to
Figure 4. In an acconpanying subm ssion it was argued
that all the anended draw ngs net the requirenment of
Article 123(2) EPC as to added subject-matter, and that
the clains of both requests were novel and inventive
having regard to the disclosure of both docunents D1
and D4.

At the oral proceedings the appellant maintained these
requests. The appel lant accordingly requested that the

deci si on under appeal be set aside and that a patent be

3001.D Y A
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granted on the basis of the follow ng docunents:

Mai n request

clainms: 1, 2 and 4 as received on 25 May 1998; clains 3,
5to 8 as received on 22 July 1997;

descri ption: pages 1 to 20 as received on 15 Cctober
1998;

dr aw ngs: Figures 1 and 2 as originally filed;
Figures 3 and 5 as received on 24 August
1993 and Figure 4 as received on
15 COct ober 1998.

Auxi | iary request

clains: 1 to 5 as received on 15 Cctober 1998:;

descri ption: as for main request.

and draw ngs

Claim1l of the main request reads as foll ows:

"A predistortion circuit conprising:

means (20) for splitting an input nodul ation signal
(212) into a primary electrical path (213) and at |east

one secondary electrical path (214);

a distortion generator (215) in the secondary
el ectrical path (214) for producing even order

i nternodul ation products (222) of the input frequencies

3001.D Y A
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and suppressing fundamental frequencies;

means (217,221) in the secondary electrical path (114)
for adjusting the relative anplitude and phase of the
signal fromthe distortion generator (115); and

means (211) for conbining signals on the primary and
secondary signal paths (213,214) into a single signal
for nodul ating a nonlinear device which exhibits known
di stortion;

characteri sed by

filter means (92) before the distortion generator (215)
for altering the input signal (212) to the distortion
generator (215) as a function of frequency to cause the
i nternodul ati on distortion generated by the
predistortion circuit on the frequencies of the input
signal to match the frequency dependent distortion of

t he nonli near device."

Claim4 of the main request reads as foll ows:

"A predistortion circuit conprising:

means (43) for splitting an input nodul ation signal
into a primary electrical path and at |east one

secondary el ectrical path;

a distortion generator on the secondary electrical path
for produci ng odd order internodul ati on products of the
i nput frequenci es and suppressi ng even order

i nt er nodul ati on products;

3001.D Y A
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means (44) in the secondary electrical path for
adj usting the anplitude and phase of the signal from
the distortion generator; and

means for conbining signals on the primary and
secondary signal paths into a single signal for
nodul ati ng a nonlinear device (41) which exhibits known

di stortion;

characteri sed by

pre-filter neans (56,57) before the distortion
generator for altering the input signal to the
di stortion generator as a function of frequency; and

post-filter neans (48, 49,51,52) after the distorting
generator for altering the output signal fromthe

di stortion generator as a function of frequency."

VII. Caim1l of the auxiliary request differs fromclaim1l
of the main request only in the reference nunerals. The
auxiliary request includes only a single independent

claim

VIIl. The appellant argued as foll ows:

D1 did not disclose a pre-filter, the essenti al
inventive feature of the application. Only a single
filter circuit 19 was present in Figure 3 of D1,
corresponding to filter 219 in Figure 4 of the
application. Although the exam ning division had drawn

attention to a passage in Dl which suggested that in

3001.D Y A
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t he secondary electrical path the various el enents
could be varied in order wi thout departing fromthe
functional purpose of the invention, this nmerely neant
that the filter could be varied in position along the
path once the pre-distortion had been generated; there
was no suggestion that a filter could be provided to
control the frequency-anplitude characteristic of the
fundanmental frequency, which was the purpose of the
pre-filter.

D4 was not rel evant because the device provided in the
secondary electrical path operated in a "linear
operation range", see colum 5, lines 12 to 14,
suggesting that it fulfilled a different purpose to the
pre-distortion generator of the application.

Claims 1 and 4 of the main request and claim1 of the

auxiliary request were therefore novel and inventive.

The anended drawi ngs filed under Rule 88 EPC conplied
with Article 123(2) EPC and should be adm tt ed.

Reasons for the Decision

1. At the oral proceedings the primary issue addressed was
t he question of whether claim1 of both requests
conplied with Article 56 EPC as to inventive step.

2. A problem which rises in high-frequency broadband

anplifiers is that non-linearity, which is inherent in
all anplifying devices, can cause internodul ation

3001.D Y
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products which fall within the anplified band and are
accordingly extrenely difficult to renmove. One solution
to this problemis to provide a pre-distortion circuit.
Such a circuit takes a portion of the signal to be
anplified and processes it so that when it is
reconbined and anplified with the main signal the
anplifier distortion is cancelled out. Clearly the
nature of the pre-distortion required wll depend on
the characteristics of the anplifier itself: if, for
exanple, the anmplifier distortion is frequency-
dependent it will be necessary for the pre-distortion
al so to be frequency-dependent.

It was comon ground at the oral proceedings that the
singl e nost rel evant docunent is D1, as noted at point
11 above an earlier application by the present
appellant. D1 is primarily concerned with an anplifier
whi ch generates even order frequency dependent

i nternodul ati on products, in particular an anplitude
nodul at ed sem conductor LED or |aser. To cancel out

di stortion of the nodul ated |ight signal the pre-
distortion signal is split into two paths of opposite
phase which are subjected to identical distortions and
t hen reconbi ned; the phase difference between the paths
results in the fundanental and odd order products
cancelling so that only even order products are left.
The signal is then filtered to provide the desired
frequency-anplitude characteristic and thereafter
reconbined with the main nodul ating signal prior to

anplification.

The features of the preanble of claim1l of both

requests are known fromFigures 1 and 3 of Dl. Using

3001.D Y A
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the term nology of claim1l of both requests, the
docunent discloses a pre-distortion circuit conprising
a directional coupler 10 for splitting an input

nodul ation signal into a primary electrical path 13 and
a secondary electrical path 14, a distortion generator
15 in the secondary electrical path for producing even
order internodul ati on products of the input frequencies
and suppressing fundanental frequencies, circuits in

t he secondary electrical path for adjusting the
relative anplitude 17 and phase 19 of the signal from
the distortion generator, and a second directional
coupler 11 for conbining the signals on the primary and
secondary paths into a single signal for nodul ating the
non-1|inear device which exhibits distortion.

D1 does not disclose filter neans before the distortion
generator as required by the characterising part of
claim1l of both requests.

However, D1 does teach the skilled person that the

di stortion generated by a non-linear device such as an
anpl i tude nodul at ed sem conductor LED or |aser is
frequency-dependent. Colum 2, lines 23 to 29 of D1

i ndi cates that a di sadvantage of known nethods is the

| ack of any neans of conpensating for anplitude and
phase distortion characteristics which are dependent on
the frequency of the nodulating signal. In practice, D1
conpensates for the anplitude-frequency characteristics
of the harnonics rather than the nodul ati ng si gnal

itself.

G ven that the characteristics of known anplifiers are
wel | understood, the question arises of how the skilled

person, starting out fromthe Dl arrangenent and aware

3001.D Y A
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that distortion is dependent on the nodul ating
frequency, would solve this problem The Board
considers that, given that it is known to provide a
filter for controlling the frequency-anplitude
characteristic of the harnonic distortion conponents,

it is obvious to provide a simlar filter prior to
distortion if the required characteristic suggests this
is necessary. To provide a frequency-anplitude
characteristic which is shaped not nerely by the
harmoni cs but by the fundanmental, a filter is required
before the distortion generator in addition to the
filter known fromDl after the distortion generator.

Al though it was argued by the appellant that no
suggestion of such a filter could be found in the prior
art, this is not the case. D4 shows at Figure 3A that
at the clainmed priority date it was known in the art to
provi de correction of the anplitude-frequency
characteristic both before and after the distortion

gener at or .

The subject-matter of claim1 of both the nmain and
auxiliary requests accordingly does not involve an

i nventive step.

It was argued by the appellant that D4 was not
concerned with pre-distortion in the sane sense as the
application, the passage at colum 5, lines 12 to 14
suggesting that the device which appeared to be
providing pre-distortion in fact operated linearly. The
Board is unable to accept this argunent. D4 conpensates
for the non-linear characteristics of a high frequency
anplifier by generating the pre-distortion by nmeans of
a smaller version of the sane device; thus, in the case

of a travelling wave tube (TW), a snaller TW is

3001.D Y A
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provi ded to generate pre-distortion to conpensate for
the distortion that the | arger device generates. Both
the larger and smaller devices are nomnally |inear
but, as can be seen fromcolum 4, lines 30 to 43, the

| ow power TWI generates non-linear distortion which
conpensates for the characteristics of the main
anplifier. Thus, D4 shows that no technical prejudice
exi sted agai nst the provision of anplitude frequency
characteristic filtering before the distortion

generator in a pre-distortion circuit.

Since claim1l of both requests is not allowable it

T 0585/ 98

follows that the requests as a whole are not all owabl e.

It is therefore not necessary for the Board to take a
position either on the allowability of claim4 or on

t he anendnments to the draw ngs requested under Rule 88
EPC.

these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

P. K J. van den Berg
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