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Summary of Facts and Submn ssions

0100.D

Thi s appeal is against the decision of the exam ning
di vision to refuse application No. 98 308 800.6 on the
ground that independent clains 1, 8 and 11 | acked
novelty having regard to the disclosure of the
foll owi ng docunent:

D1: WO A-97 48188.

Docunent D1 is a PCT application published after the
priority date of the present application but having an
earlier date of filing and designating many of the sane
contracting states as the application; as the

requi renents of Article 158(2) EPC have been fulfill ed,
D1 falls within the field specified by Articles 54(3)
and 56 EPC as relevant to novelty but not inventive

st ep.

The exam ning division al so expressed the view that a
further docunent was relevant to inventive step;

D2: US-A-5 655 003.

The appel l ant (applicant) | odged an appeal against this
deci sion and paid the prescribed fee. Together with the
subsequently filed statenent of grounds, revised clains
of a main and auxiliary request were filed. It was
argued that these revised clains were both novel and

i nventive having regard to the cited prior art.

In a comruni cation the Board expressed its prelimnary
opi nion that the independent clains of both requests

| acked an inventive step having regard to the conmon
general know edge in the art, that the independent
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clainms of the main request | acked novelty having regard
to the disclosure of D1 and that the independent clains
of the auxiliary request |acked an inventive step
having regard to the disclosure of D2 and the foll ow ng
docunent :

D3: WO A-95 17077.

D3 had been cited by the exam ning division. The Board
al so drew attention to the comon general know edge as
exenplified by an extract fromthe foll ow ng textbook:

D4: Cowan and Grant "Adaptive Filters"”, Prentice-Hall,
Engl ewood diffs, NJ, 1985, pages 258 to 261.

The appel | ant was summoned to oral proceedi ngs.

In response to the sunmons revised sets of clains of a
mai n and auxiliary request were filed. It was argued
that the prior art did not nmake use of an FPGA device
whi ch included system perfornmance neasurenent and
optim sation circuitry which could be reconfigured.

Shortly before the oral proceedings the appellant, in a
fax conmuni cation, stated that a representative was
unable to attend the oral proceedi ngs and requested
that the proceedi ngs should continue, taking into
account the latest main and auxiliary requests and the
acconmpanyi ng comments. The oral proceedings were held
on 28 Novenber 2001.

Caim1 of the main request reads as follows:

"A nmethod of receiving radio conmunicati on
si gnal s,
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CHARACTERI ZED BY the steps of:

recei ving radi o conmuni cati on signals using
receive circuitry (124) having an architecture fully
i npl enmented in at | east one programmabl e device (203)
formed by at |east one Field Programmable Gate Array,
FPGA, device, conprising a source decoder, channe
decoder and digital denodul ator as part of receive
circuitry, and a system perfornmance neasurenent and
optim zation circuit;

reconfiguring said source decoder, channel decoder
and/ or digital denodulator wthin the at |east one
programmabl e | ogi ¢ device (203) to change said
architecture of said receive circuitry (124), where
said architecture change nodifies at | east one of the
channel synbol rate, occupied bandw dth, nodul ation
technique, or multiple access techni que for said
receive circuitry (124) to receive said radio
communi cati ons signals; and

nmeasuring the signal quality of said radio
conmuni cation signal, said architecture change of said
receive circuitry (124) being based upon the results of
said signal quality neasurenent."”

Claim9 of the main request is an independent claimto
a nmethod of transmtting radi o communication signals
and conprising, nutatis nutandis, the same features as
claim1.

Caim1l4 of the main request is an independent claimto
a radio transceiver and reads as foll ows:

"A radi o transcei ver CHARACTERI ZED BY:
at | east one progranmabl e | ogi c device (203)
configured to fully inplenent a particular architecture
for said radio transceiver (200) and fornmed by at | east
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one Field Progranmable Gate Array, FPGA, device and
conprising a transmt chain (128) forned as a source
encoder (102), channel encoder (103) and digital

nodul ator (104) and a receive chain (124) forned as a
source decoder (108), channel decoder (107) and digital
denodul ator (106), and conprising a system perfornance
nmeasurenent and optim zation circuit (110) for
reconfiguring said transmt and receive chain.”

Claiml of the auxiliary request reads as foll ows:

"A nmet hod of receiving radi o communi cation
si gnal s, CHARACTERI ZED BY the steps of:

recei ving radi o conmuni cati ons signals using
receive circuitry (124) having an architecture fully
i npl enmented in at | east one programmabl e device (203)
formed by at |east one Field Programmable Gate Array,
FPGA, device, conprising a source decoder, channe
decoder and digital denodul ator as part of receive
circuitry, and a system perfornmance neasurenent and
optim zation circuit; and

reconfiguring said source decoder, channel decoder
and/ or digital denodulator wthin the at |east one
programmabl e | ogi ¢ device (203) to change said
architecture of said receive circuitry (124), where
said architecture change nodifies at | east one of the
channel synbol rate, occupied bandw dth, nodul ation
technique, or multiple access techni que for said
receive circuitry (124) to receive said radio
communi cations signals, wherein said reconfiguring is
based on neasurenents of one of at |east the average
signal -to-noise ratio (SNR) at the input of a Digital
Denodul ator circuit, the channel synbol error rate (Ps)
at the output of a Channel Decoder, and the bit error
rate (BER) at the output of a Source Decoder."
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Claim6 of the auxiliary request is an independent
claimto a nethod of transmtting radi o communi cation
signals and conprising, nutatis nutandis, the sane
features as claim1.

Caiml1ll of the auxiliary request is an independent
claimto a radio transcei ver and reads as fol |l ows:

"A radi o transcei ver CHARACTERI ZED BY:

at | east one progranmabl e | ogi c device (203)
configured to fully inplenent a particular architecture
for said radio transceiver (200) and formed by at | east
one Field Progranmable Gate Array, FPGA, device and
conprising a transmt chain (128) forned as a source
encoder (102), channel encoder (103) and digital
nodul ator (104) and a receive chain (124) forned as a
source decoder (108), channel decoder (107) and digital
denodul ator (106) and a system perfornmance neasurenent
and optim zation circuit (110) for reconfiguring said
transmt and receive chain; wherein said reconfiguring
i s based on neasurenents of one of at |east the average
signal -to-noise ratio (SNR) at the input of a D gital
Denodul ator circuit, the channel synbol error rate (P,)
at the output of a Channel Decoder, and the bit error
rate (BER) at the output of a Source Decoder."

At the end of the oral proceedings, which were held in
t he absence of the appellant's representative, the
Board's deci si on was announced by the Chairman.

Reasons for the Deci sion

0100.D

Basi s of Deci sion
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Al t hough the appellant did not attend the ora
proceedi ngs before the Board and therefore has not had
an opportunity to coment on the argunentation in the
present decision concerning one of the features of the
invention as clainmed (i.e. the use of a Field
Programmabl e Gate Array), the Board is satisfied that
Article 113(1) EPC has been conplied with under the

ci rcunst ances of the present case (see this Board's
decision T 1133/98, not published, relating to a

cl osel y anal ogous situation).

Techni cal background to the application

The advent of digital signal processing devices has
given rise to so-called "software radi 0" in which, as
stated in the application, see the "Background to the

I nvention", "all of the baseband receiver functions are
perfornmed digitally, typically utilizing a digital
signal processor or a general purpose processor, in

whi ch the processor executes programinstructions to
performthe baseband processing functions. As such,
software radi o takes the received radio signal... and
recovers the channel synbol bits".

The application inplicitly acknow edges that such
devi ces were well known at the clained priority date.
Software radio is said in the application to permt
different nodes to be enulated in cellular telephony,
for exanple both the US AMPS anal og standard and a
digital standard such as TDMA, used in the European GSM
system A di sadvantage of known software radio
technol ogy is however said to be that conputationa
speed is limted so that it is inpractical for

st andards havi ng hi gh channel data rates such as

wi deband CDVA (W CDMVA) .
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It is observed in passing that this alleged limtation
did not in fact exist at the clained priority date. D2
shows an exanple of a software radi o which supports

W CDMA; reference is directed to colum 1, lines 50 to
64, and colum 4, lines 8 to 24. D3 noreover refers at
page 14, lines 18 to 25 to the receive path of an
adapti ve ommi -nodal radi o apparatus capabl e of
denodul ati ng "broad band” CDVA signals, which the Board
under stands to be W CDMA signal s.

A further problemis said to arise fromthe nature of
cellul ar systens, which are prone to many kinds of RF

i mpai rment such as shadow ng, Rayl ei gh fading and

mul tipath. Schenes to overcone these problens are said
to reduce bandw dth. Although not explicitly stated the
Board assunmes that the inplication is that the all eged
| ow bandw dt h of known digital radios is thereby
reduced further.

The solution to these problens is said to lie in the
use of a Programmable Logic Device (PLD) for digital
signal processing. The appellant has not contested that
the use of progranmable |ogic devices in digital
circuitry in general and the use of progranmabl e signa
processors in adaptive digital receivers in particul ar
were common general know edge at the clained priority
date. The originally filed application identifies

vari ous classes of programuabl e | ogic device and states
in the "Summary of the Invention" that this is "a
general termrepresenting a famly of programmbl e

| ogi ¢ devices; exanples of this famly are a
Programmabl e Array Logic (PAL), a conplex PLD (CPLD)
and a Field Progranmable Gate Array (FPGA)". No details
of such devices are given. The Board takes this to nean
that at the clainmed priority date the skilled person
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woul d have been aware of such devices and their
properties, so that no detail ed description was
necessary. D1, albeit in the Article 54(3) EPC field,
states before the clainmed priority date that FPGA

devi ces were regarded as "conventional" (page 6, |ines
3to 5. Reference is directed to D3 at page 9, lines
14 to 16, which gives an exanple of a nulti-node
software radi o i npl enented on "a single VLSI chip or on
a set of VLSI chips nmaking up a chipset”. It is stated
at page 10, lines 3 to 7 that the circuit "can be

adj usted by the user, or automatically under stored
programcontrol, to transfer information over at | east
two different radi o conmuni cations networks". In the
Board's view the VLSI chip or chipset used in D3 can be
regarded as constitutiing a PAL device.

I nventive step (main request)

The only objection arising in the present case is based
on Articles 52(1) and 56 EPC

| ndependent claim 14, an apparatus claim wll be
considered first. This claimis directed to a radio
transcei ver having the follow ng features:

(a) at |east one progranmabl e |ogic device configured
to fully inplenment a particular architecture for
said radi o transceiver;

(b) fornmed by at |east one Field Programmabl e Gate
Array, FPGA, devi ce;

(c) atransmt chain forned as a source encoder,
channel encoder and digital nodul ator;



3.2

3.3

0100.D

-9 - T 0492/ 01

(d) a receive chain forned as a source decoder
channel decoder and digital denodul ator; and

(e) a system performance and optim zation circuit for
reconfiguring said transmt and receive chain.

In the Board’ s view the single nost rel evant docunent
is D2 which, referring to Figure 2 and colum 2,

line 35 to colum 3, line 18, discloses a digital
transcei ver maki ng use of progranmabl e processors 205,
206 and 215, 216 under the control of a stored program
source 225. In the Board' s view a "programrmabl e
processor” is an exanple of a "programmable |ogic
device". For a digital transmtter and receiver it is
necessary to provi de source and channel encoders and
decoders and associ at ed nodul at or s/ denodul ators, see
colum 2, lines 39 to 44. Thus, features (a), (c), and
(d) of claim14 are either directly disclosed or
inplicit in D2.

As regards feature (e), it is observed that the broad
wording of claiml14 is not limted to any specific form
of "system performance and optim zation". Al though
claims 1 and 9 refer to nmeasuring signal quality and
changing the architecture based on this nmeasurenment, no
such limtation is present in claim14. The feature
appears to the Board to be nmuch wi der in scope than
changi ng the architecture in response to a signa

qual ity neasurenent; it equally enbraces
reconfiguration in response to signal format as

di scl osed in connection with the stored program source
225 in D2 and illustrated in the flow charts of

Figures 4 to 8, where in each case a frequency is first
tuned and then an estimate nmade as to whet her signa
strength is adequate. The Board accordi ngly concl udes
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that feature (e) is known from D2.

But even if additional stress were to be put on the
word "optimzation" in feature (e), it appears to the
Board that an essential function of any transceiver is
to optim se transm ssion and reception conditions; at
colum 7, lines 18 to 27, D2 states that stored program
i nstructions nmay be used in the context of a "radio
port", i.e. a transceiver, to control "many
procedures”, the exanples given being system
synchroni zati on, FEC, forward access channe
informati on and data collection. It is also noted that
D2 makes repeated references in colum 3 to error
control for different standards, whilst at colum 4,
lines 18 to 21 reference is made to "grades of service"
with differing bit error rates. The Board accordi ngly
concl udes that even on a narrow readi ng of feature (e)
it is present in D2.

The only distinguishing feature in claim14 with
respect to the transceiver known from D2 according |ies
in feature (b), the use specifically of an FPGA devi ce.
It is however evident from paragraph 2.5 above that at
the clained priority date the skilled person was aware
of the use of progranmmabl e | ogic devices for digital
radi o. The published application discusses such devices
at page 3, lines 48 to 55 and refers to themas a
"famly" including inter alia the FPGA device. Neither
the application nor D2 discusses the properties of PLD
devices, inplying that they were well-known in the art
at the clained priority date. Nor does the application
give any particular advantage arising fromthe use of a
FPGA devi ce. The Board accordingly concludes that the
skill ed person would wi thout the exercise of invention
have appreciated that the programuabl e | ogi c device
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enbodyi ng the progranmbl e processor of D2 could be

i npl emented by a programmabl e gate array device, the
FPGA bei ng one of the well-known array devices at his
di sposal .

A distinction enphasised by the appellant in the

subm ssions to the exam ning division was that the
application uses "at | east one programmable |ogic

devi ce" whereas D2 uses programmabl e processors 205,
206 and 215, 216. Al though the exam ni ng division seens
to have accepted that the forner is a piece of
specially configured hardware and the latter is a
software-driven general purpose processor, it is not
clear to the Board that any neaningful distinction

exi sts between a "programmabl e | ogi c device" and a
"progranmabl e processor”. But even if a distinction
were for the sake of argument to be made - say between
an ASI C and a general purpose processor - the forner
nerely perforns in hardware what the latter perforns in
software, albeit sonmewhat faster, a fact well known to
the skilled person. The skilled person, faced with the
probl em of the |ack of sufficient speed of a genera

pur pose processor woul d therefore have appreciated that
speed coul d be increased by the use of a progranmabl e

| ogic device in the formof an ASIC. Thus, even on a
narrower reading of the expression "programuabl e | ogic
devi ce" than the plain neaning of the words, objection
of lack of inventive step still arises.

The subject-matter of claim 14 of the main request
accordingly lacks an inventive step.

Clains 1 and 9 of the main request are respectively
directed to a nethod of receiving and a nethod of
transmtting radi o conmuni cation signals, both clains
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bei ng based on the features of claim 14 and
additionally limted by neasuring the quality of the
signal and changing the architecture to nodify at | east
one of channel synbol rate, occupied bandw dth,

nodul ati on techni que, or nultiple access technique. As
noted at point 3.4 above, a function of any transceiver
Is to optimse transm ssion and reception conditions,
which inplies the need to provide appropriate neans of
opti m sation. As also noted, D2 nmakes repeated
references in colum 3 to error control for different
standards, and at colum 4, lines 18 to 21 to "grades
of service" with differing bit error rates. Finally, D4
shows that it was common general know edge at the
clainmed priority date to provide adaptive equalization
usi ng a programmabl e signal processor (see in
particul ar page 261, first paragraph).

The Board accordingly considers that the skilled
person, faced with the problem of optimsing

transm ssion and reception for tine-varying radio
channel conditions (see page 2, lines 25 to 27 of the
publ i shed application) would w thout the exercise of

i nvention have nade use of the progranmabl e properties
of the D2 device to optim se operation. The Board
therefore concludes that the subject-matter of clains 1
and 9 of the main request also | acks an inventive step.

I nventive step (auxiliary request)

Turning now to claim 11l of the auxiliary request, an

i ndependent apparatus claim this differs from
correspondi ng claim 14 of the main request in including

the followi ng feature

(f) reconfiguration is based on neasurenents of one of
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at | east the average signal-to-noise ratio at the
i nput of a Digital Denodulator circuit, the
channel synbol error rate at the output of a
Channel Decoder and the bit error rate at the

out put of a Source Decoder.

4.2 As noted at point 3.4 above, the optimsation of
reception conditions is a function of any transceiver
and is known per se from D2, which explicitly provides

error control.

4.3 The subject-matter of claim 1l of the auxiliary request
accordingly |l acks an inventive step.

4.4 Caiml and 6 of the auxiliary request are respectively
directed to a nethod of receiving and a net hod of
transmtting radi o conmuni cati on signals, based on the
subject-matter of claim1l and therefore open to the
sane objection of lack of inventive step.

5. There being no further requests, it follows that the

appeal nust be di sm ssed.

Or der

For these reasons it is decided that:

The appeal is dism ssed.

The Regi strar: The Chai r man:

0100.D Y A
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