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Summary of Facts and Subm ssi ons

1003.D

Thi s appeal is against the decision of the Opposition
Division to revoke European patent No. 0 488 739.

The opposition was filed agai nst the patent as a whol e
and on the grounds as set out in Article 100(a)-(c) EPC
Fol | owi ng oral proceedings, the Qpposition Division

hel d that the sole request of the proprietor, nanely

mai nt enance of the patent in anmended formon the basis
of a set of clainms as filed during the oral proceedings,
could not be allowed since, although claim2l was novel
and inventive, independent claim10 was prima facie

anbi guous and uncl ear.

In the course of the opposition proceedings the
opponent referred inter alia to the following prior art
docunent s:

DOL: US 4 785 463 A

DO2: "Analysis and Optim zation of Correlative Code-
Tracki ng Loops in Spread- Spectrum Systens”, A
Pol ydoros, C.L. Wber, |EEE Transactions on
Communi cations, Vol. COW 33, No. 1, January 1985,
pages 30 to 43; and

DOX4: US 4 203 070 A
The proprietor |odged an appeal against the decision. A

statenent of the grounds of appeal was subsequently
filed together with a set of clains of a main request.
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The respondent (opponent) filed a reply to the
statenent of the grounds of appeal, in response to
whi ch the appellant (proprietor) filed revised clains.

The parties were summoned by the Board to oral
proceedi ngs. In a comuni cati on acconpanying the
sunmons, the Board gave a prelimnary opinion on the

case.

In preparation of the oral proceedings, the appellant
filed revised clains of a main request and several
auxiliary requests, each including tw independent
clainms. The respondent filed further comments as well.

Oral proceedings were held on 4 February 2004. In the
course of the oral proceedings, the appellant proposed
amendnents to i ndependent clainms 1 and 10 of the main
request and filed several auxiliary requests. The
respondent explicitly stated that he did not object to
t he adm ssion of the sets of clains as filed during the
oral proceedings. At the end of the oral proceedings

t he Chai rman announced the Board's deci sion.

The parties' requests

VI,

1003.D

The appel |l ant requested that the patent be maintai ned
on the basis of a main request or, failing that, of a
first auxiliary request, both as fornul ated at the oral
proceedi ngs before the Board. Further auxiliary
requests were presented by the appellant in the course
of the appeal proceedings, but these requests were not
considered by the Board in view of the decisions taken
in respect of the main and first auxiliary requests as
set out bel ow.
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The main request includes claim1 as filed during the
oral proceedings, claim10 as filed with letter of

23 Decenber 2003, and clains 2 to 9 and 11 to 15 as
granted. The first auxiliary request includes claim1l
of the main request, claim10 as filed during the oral
proceedi ngs, and clainms 2 to 9 and 11 to 15 as grant ed.

Claim1 of the main and first auxiliary requests reads
as follows:

"A receiver (10) for decoding a conposite signal (Cs)
consisting of a plurality of pseudo-random noi se (PRN)
encoded signals, the receiver conprising:

means (132) for generating a |ocal clock signal (Fs);
a channel circuit (22) for decoding one of the PRN
encoded signals, wherein the channel circuit further

conpri ses:

1. means (230) for providing a | ocal PRN code signal;
and

2. a pair of correlators (240a, 240b), characterized
in that

the receiver further conprising a sanpling circuit
(143), connected to receive the conposite signal and
the | ocal clock signal, and to provide digital in-phase
(I') and quadrature (Q sanples of the conposite signal
and

each correlator is connected to receive the | and Q
sanples and the | ocal PRN code, to provide a decoded
si gnal ,

the correlators (240a, 240b) have dynam cally

sel ectabl e delays for a given PRN code and a

dynam cally sel ectable relative del ay spacing,
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wherein the delay spacing is dynamcally selectable to

| ess than one chip."

Claim 10 of the main request reads as follows:

"a.

1003.D

A receiver for denodul ati ng and decoding a

conposi te radi o-frequency ranging signal,

consisting of a plurality of transmtted signals,

one of which is nodulated with a predeterm ned

pseudo-random code, the receiver including:

means (132) for generating a |ocal clock signal

(Fs);

a channel circuit (22), for decoding said PRN

encoded signal, wherein the channel circuit

further conprises:

cl. a code generator (230) for generating the
pseudo-random code;

c2. a pair of correlators (240a, 240b) for
synchronising with the received version of
the code the output of the code generator
(230), characterised in that

the receiver further conprising a sanpling circuit

(143), connected to receive the conposite signa

and the local clock signal, and to provide digital

i n-phase (1) and quadrature (Q sanples of the

conposite signal; and

each correlator is connected to receive the | and

Q sanples and the | ocal PRN code, to provide a

decoded signal, and in that

the pair of correlators (240a, 240b) operate in an

acqui sition node to synchroni se the code generator

(230) to within one code chip and operating in a

subsequent tracking node to track the received

versi on of the code,
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g. the pair of correlators (240a, 240Db),
i when operating in the tracki ng node maki ng

correl ati on neasurenents that correspond to
a correlator delay spacing that is
substantially narrower than one code chip;
and

h. i when operating in the acquisition node
maki ng correl ati on nmeasurenents that
correspond to code del ays that are
substantially wi der than the narrow
correlator spacing used in the tracking
node. "

Claim10 of the first auxiliary request differs in
substance fromclaim 10 of the main request in that the
pair of correlators of features (g) and (h) is
additionally defined as:
"iii. being selectably configurable as early and
|ate correlators in the acquisition node,
and configurable as punctual and early m nus

| ate correlators in the tracki ng node."

The respondent requested that the appeal be dism ssed.
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Reasons for the Decision

Mai n request

1.2

1003.D

Article 123 EPC

In the Board's view, independent claim 10 of the main
request does not conply with the requirenents of
Article 123(2) EPC for the foll ow ng reasons:

Claim 10 defines the pair of correlators in terns of
their operation in a tracking node and an acquisition
node. Throughout the application as originally filed

t hese two operation nodes are consistently linked to

t he correspondi ng configurati on nodes of the pair of
correlators, nanely the (early, late) node and the
(early, early-late) node, respectively. For exanple,
the application as published states at page 3, lines 25
to 29, that:

"The correlators may al so be switched between a first,
or acquisition node, and a second, or tracking node. In
t he acquisition node, the correlators are set to give
an early and late correl ati on power indication.

Once the proper carrier and phase are obtai ned, one of
the correlators is configured as punctual for optima
carrier tracking, and the other correlator as early
mnus late with a narrow tinme delay to provide optinum

code tracking.".

Simlar statenents can be found at page 7, lines 6

to 11, and at page 8, line 50, to page 9, line 13.

Ref erence is also made to page 9, line 55, to page 10,
line 8; page 10, lines 17 to 19, and claim 3.
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1.3 At the oral proceedings, the appellant argued that the
person skilled in the art would i nmedi ately recogni ze
that at |east the second node of the correlators 240a,
240b as shown in Figure 4, in which correlator 240a is
configured as a punctual correlator and correl ator 240b
as an early-late correlator, nerely represents a
speci fic enbodi nent of the tracking node. On the basis
of his common general know edge, the skilled person
woul d realize that in order to obtain the early-late
correl ator output signal, instead of subtracting the
early and | ate PRN code signals foll owed by the
correlation with the received code using a single
correlator, two separate correlators could be used for
correlating the early and late signals with the
recei ved code signal separately, followed by a
subtraction of the outputs of these correlators. The
appel l ant argued that for this reason a reference to
the tracking node in claim10 w thout specifying the
configuration of the correlators would be all owabl e.

1.4 The Board is not able to follow this argunent. The
summary of the invention at page 3, lines 15 to 29, of
the application as published prescribes the (early,
early-late) configuration of the pair of correlators
for the second or tracking node. The broadest
originally-filed claimrelating to this node, nanely
claim 3, does the sane. Fromthis, the skilled reader
woul d recogni se that the (early, early-late)
configuration is not nerely a specific enbodi nent of
the invention. For the same reason, the general
reference at page 10, lines 25 to 28, to possible other
variations and nodifications of the specific enbodi nent
descri bed cannot be considered as providing a basis for

1003.D
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a general reference to the tracking node w thout

speci fying the corresponding correlator configuration.
In any case, the alternative enbodinment referred to by
the appellant, in which the second correlator 240b is
repl aced by two correlators, would actually require the
provision of a further, third correlator for the
tracki ng node. A basis for such a nodification cannot
be found in the application as filed. Al though the
alternative enbodi nent could be considered an obvi ous
equi val ent of the enbodi nent disclosed, it is not
directly and unanbi guously derivable fromthe
application as filed, even when account is taken of
matter which is inplicit to a person skilled in the art.

The Board therefore concludes that in the originally
filed application the operation of the receiver in an
acquisition or a tracking node is always linked to a
specific configuration of the correlators. Since
claim 10 does not reflect this, it follows that the
application has been anmended in such a way that it
contai ns subject-matter which extends beyond the
content of the application as filed (Article 123(2)
EPC) .

The main request is therefore not allowable.

First auxiliary request

1003.D

Articles 84 and 123 EPC

At the oral proceedings, the respondent argued that
claim1l1 contravened Article 123(2) EPC in that the
added expression "dynam cally selectable relative del ay
spaci ng" is used w thout specifying whether it
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concerned the tracking node only, the acquisition node
only or both nodes.

The Board notes however that the passage at page 3,
lines 5 to 10, of the application as published, refers
to the dynam cally adjustable code delay spacing in
general ternmns.

2.2 In the letter of 28 January 2004, the respondent argued
that feature (ii) of independent claim 10 was not
originally disclosed, since the expression "code
del ays" was anbi guous in connection with the
acqui sition node.

The Board notes however that in the application as
publ i shed, the expression "code delays" is explicitly
used in connection with the acquisition node at

page 10, line 2. In the acquisition node, as expl ai ned
at page 9, line 55 to page 10, line 2 of the published
application, all possible code phase del ays are
successively tried ("swept”) in an attenpt to obtain
code lock with the received version of the code. As
defined by feature (iii) of claim10, the two
correlators are configured as "early" and "l ate"
correlators in the acquisition node. The "code del ays"
in connection with the acquisition node are therefore
the delays applied to the locally generated PRN code
signals supplied to the inputs of the early and |l ate
correlators. In the exanple of a relative delay of %
chip (see the published application at page 9, lines 3
to 4 and 56) correlation nmeasurenments are successively
made by the correlators with code delays of 0 and %
chip, 1 and 1% chips, 2 and 2% chips, etc.,
corresponding to a succession of code del ays separated
by Y chip, which is substantially w der than the del ay
spacing as used in the tracking node (nanmely 1/20 chip;

1003.D
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see page 7, lines 31 and 40, and page 9, lines 9 to 12,
of the published application).

Accordingly, the Board considers that the use of the
expression "code delays” in claim1l0 in connection with
t he acquisition node is unanmbi guous and that the
subject-matter of feature (ii) is disclosed in the
application as originally filed.

2.3 At the oral proceedings and in his witten subm ssions,
t he respondent al so questioned the clarity of the
expressions "dynam cally sel ectabl e del ays” and "del ay
spacing” as used in the clainms in connection with the

correl ators.

The Board interprets the feature "the correl ators have
dynam cal ly sel ectabl e del ays" as used both in present
claiml1l and claim 1l as granted as neaning that the
receiver is provided with selection neans for
changeably sel ecting the anounts of delay applied to
the I ocal PRN code signals at the respective inputs of
the two correlators. The expression "delay spacing" as
used for exanple at page 3, line 18 of the patent
specification is understood by the Board as the

di fference between the correl ator del ays and, nore
specifically, in connection with the tracking node as
the difference in delay between the two |locally
generated PRN-code signals at the inputs of the
correlators, configured as a "punctual" and an "early
mnus |late" correlator, respectively (see al so

Figures 4 and 5 and page 10, lines 1 to 4 of the patent
specification). The Board therefore considers these
expressions used in the clains to be clear.

1003.D
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The respondent al so argued that the anmended wordi ng of
feature (ii) of claim10 contravened Article 123(3) EPC
The Board considers however that the revised wording of
feature (ii) in conbination with the addition of

feature (iii) limts the protection conferred in that

t he cl ai m now specifies how the received code is

stepped through in the acquisition node, nanely by
setting the appropriate code delays for the early and

| ate correlators.

At the oral proceedings and in his witten subm ssions
t he respondent al so objected to the wordi ng "sel ectable
to" inclaiml for the reasons that it was inadm ssible
to qualify the delay as being dynamcally selectable to
any val ue when the receiver switches fromthe

acqui sition node to the tracking node and that,
according to the description, the tine difference
between the correlators was % chip in the acquisition
node and therefore not selectable to |ess than one chip.
The Board notes however that claim1 does not
specifically relate to the selection of the delay on
switching fromthe acquisition node to the tracking
node or during the tracking node, but is fornulated in

nore general terns.

The Board therefore concludes that the objections
rai sed by the respondent do not give rise to objection
under Articles 84 and 123 EPC.

Sufficiency of disclosure
In his letter of 28 January 2004, the respondent raised

an objection of insufficient disclosure due to the use
of anbi guous terns. However, no specific argunents were
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presented and the Board sees no reason to deviate from
t he opinion of the Opposition Division that the patent
di scl oses the invention in a manner sufficiently clear
and conplete for it to be carried out by the skilled

per son.

Novel ty

At the oral proceedings the respondent argued that the
subject-matter of claim1 was not new in view of DQ2.
However, at the oral proceedings it was comon ground
between the parties that the analysis of the prior art
in respect of anmended claim 1l as given by the
Qpposition Division in their decision was correct.
According to that decision at |east the |last feature of
the claim nanely "wherein the delay spacing is

dynami cally selectable to | ess than one chip", is not
known from DO2. The Board agrees and, since present
claim1 also includes this feature, the subject-matter
of claimlis newwth respect to the disclosure of
DQO2.

| nventive step - claim1l

The respondent submitted that the subject-matter of
claim1 | acked an inventive step in view of DO2. He
argued that fromthe passage at page 30, left col um,
section |, lines 5 to 8 ("The overall synchronization
(sync) process is typically achieved in two steps: an
initial coarse code phase alignnent (acquisition),

foll owed by a continuous fine alignnment (tracking)."),
it followed that during acquisition the code del ays are
wi der apart than the correlator spacing used in the
tracki ng node. Further, he argued that the sentence at
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page 41, left colum, last full paragraph, namely "In
applications with significant dynamcs, it m ght be
desirable to adjust the total |oop-gain K. as d varies
in order to keep the closed-|1oop bandwi dth B_. constant."”
clearly suggested to vary d and thereby render the

relative delay spacing dynam cally selectable. Figure 5
of DO2 was al so said to suggest this.

The Board cannot follow these argunents for the
foll owi ng reasons. The fact that a coarse code phase
alignment is achieved during acquisition and a fine

al i gnnment during the subsequent tracking does not inply
or suggest different code del ays, since with the sane
del ays in both nodes the tracking would al so be nore
accurate than the acquisition and result in a finer
alignment of the local and received codes due to the

f eedback action of the tracking | oop. Further, the
Board notes that DO2 concerns a theoretical performance
anal ysis of code tracking |oops. On reading the whole
par agr aph whi ch includes the sentence referred to by

t he respondent, it follows that the wording "as d

varies" concerns the variation of din the optimzation

process of minimzing the |inear variance s&& This
optim zation process is part of the theoretical
anal ysis of the performance of the systemfor different

values of d as illustrated by Figures 5, 7 and 8. There

is no suggestion to actually render d a sel ectable
paraneter in the receiver of the PN synchronization
systemof Figure 1. On the contrary, the Board
considers that from page 34, left columm, section |V,
lines 6 to 16, it follows that a fixed value 2dT. (T.
denoting 1 chip tine) is used for the correl ator
spacing for the tracking node. This also follows from
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t he sentence bridgi ng pages 40 and 41 of DO2:
"Furthernore, dis |ower-bounded in practice by | oop-
acqui sition and hardware consi derations, such as the

hi ghest clock rate that can be enployed to inplenent

the fractional-chip (dT;) code shifts.”, which is
understood by the Board as giving a lower Iimt for din
the tracking node in view of the requirenents for din
the acquisition node. If different values for d for each
of the nodes were envi saged or suggested, there would

be no reason to give a lower limt for d during tracking

i n dependence on | oop-acquisition requirenents.

The respondent al so argued that the subject-matter of
claim1l lacks an inventive step in view of a

conbi nation of the teachings of DO2 and DOL or a

conbi nation of DO2 and D4, since, in fact, DOL and DX
each describe the hardware necessary to inplenment the
system di scl osed i n DQ2.

The Board disagrees; if a person skilled in the art,
starting from D2, were to consider DOL or DX,
assum ng for the sake of argunment that there were a
reason for doing so, and were to apply the teaching of
DOL or D4 to the system according to DO2, he woul d not
arrive at the subject-matter of claim1l for the
foll ow ng reasons:

In the GPS-receiver according to DOL, a fixed relative
del ay of one chip is used for the tracking node
(colum 7, line 67, to colum 8, line 9, and col um 8,
lines 21 to 27) and a fixed spacing of about half a
chip is used for the acquisition node (colum 19,
lines 2 to 7). For each node different circuitry is
used, each defining a fixed delay spacing for the
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correspondi ng node. There is thus no suggestion to vary
t he delay spacing or render it dynamcally sel ectable.
DA (see, in particular, the title and colum 3,

lines 61 to 63) relates to a PRN code detection and
tracki ng system for navigation applications. The system
i ncl udes neans for dynamically controlling and varying
t he non-linear receiver characteristics so that a
relatively | arge extended "capture" detection range can
be utilized during an initial acquisition operation and
relatively narrower detection ranges during the
tracki ng operation (see the abstract and col um 2,
lines 51 to 68). The detection range is dynamically
varied (cf. Figures 2 and 3) by applying a feedback
signal to a tine shift conparator 15 (see Figure 4),

t he feedback signal consisting of a nunber M of sunmed
del ayed and advanced si gnal conponents of the signal
fromlocal code generator 19 (columm 6, lines 25 to
40). Each of these signal conponents is delayed by a
fixed value being a multiple of "D'" (colum 6, lines 25

to 62, and Figure 6; "D' in Figures 4 and 5). The
nunber of sumred signal conponents is determ ned by
selecting the bit Iengths of registers 30 and 31
(Fig.6A) for controlling the advance/ del ay el enent 20
(Figure 4 and colum 6, lines 63 to 68). In another
enbodi ment, the signal conponents are individually
supplied to a plurality of correlators 52 (Figure 8),
each being provided with a respective signal conponent
having a fixed delay, the outputs of the correlators
bei ng wei ghted by weights K (colum 8, line 56, to
colum 9, line 6). It follows that DO does not suggest
to render the individual delays variable or dynam cally
sel ect abl e.
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The respondent further argued that if, alternatively,
DOL were considered to represent the closest prior art,
a person skilled in the art, when faced with the
probl em of increasing the tracking accuracy, would
consider DO2 and select a snaller delay spacing for the
tracki ng node.

According to the Board, if a person skilled in the art
were to do so and were to apply a snmaller delay spacing
for the tracking node to the receiver of DOL, this
woul d not result in making the delays and the del ay
spaci ng dynam cally sel ectabl e since separate circuitry
is used in DOL for tracking and acquisition; for the
acqui sition node, correlators consisting of nultipliers
332, 334 and lowpass filters 322, 324 are used to
correlate the received code with the "pronpt" (or
punctual ) code provided by the |ocal C/ A code generator
330 (see Figure 3), whereas for the tracking node, a

"l ate-early" signal (defining the relative del ay
spacing in the tracking node) is correlated with the
recei ved code by nmeans of correlators consisting of

mul tipliers 336, 338 and | ow pass filters 326, 328.

The Board therefore concludes that the receiver
according to claim1 involves an inventive step over

the cited prior art.

| nventive step - claim10

Wth respect to claim 10, the respondent argued that

t he subject-matter thereof |acked an inventive step in

view of a conbi nati on of DOL and DCR2.

The Board notes however that in order to arrive at the
subject-matter of claim10 starting fromDOL, it would
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inter alia be necessary to reconfigure the channel
processor 320 of the receiver of DOL, including the

mul tipliers 332, 334, 336, 338, filters 322, 324, 326,
328 and C/ A code generator 330 (see Figure 3) such that
a pair of correlators acts as early and late
correlators in the acquisition node and the sane pair
acts as punctual and early-late correlators in the
tracki ng node. DOL does not suggest such
reconfiguration. Mreover, since no hint at such
reconfiguration of the channel processor can be found
in D2, applying the teaching of DO2 to the receiver of
DOL would not result in a receiver as clained in

claim 10. For the sane reasons, starting fromDO2, the
application of the specific configuration of the
correlators as disclosed in DOL (Figure 3) as referred
to above to the systemas shown in DO2, Figures 1 and
4, would not result in the two configurations of the
sanme pair of correlators as clained in claim1l0.

The Board therefore concludes that the receiver
according to claim 10 involves an inventive step over

the cited prior art.

The opposition ground referred to in the notice of
opposition according to which the subject-matter of the
patent is excluded frompatentability pursuant to
Article 52(2) EPC was not substantiated during either

t he opposition or the appeal proceedings and therefore
need not to be further considered by the Board.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.
2. The case is remtted to the first instance with the
order to maintain the patent as anended in the

foll owi ng version

- clainms according to the first auxiliary request
(see point VIII);

- description and draw ngs as granted.

The Regi strar: The Chai r man:

D. Magliano A S Cdelland

1003.D



