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(57) Abstract

There is provided a receiver, and method for using such a receiver, the receiver having a first input for receiving a first signal, a first
processing path coupled to the first input for processing said first signal, a second input for receiving a second signal at a second different
frequency and a second processing path coupled to said second input for processing said second signal. Each of the first and second paths
have means for changing the frequency of the first and second signal to different frequencies, wherein the first and second signals are
changed to different frequencies and the first and second inputs are arranged to receive the first and second signals at the same time.
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A RECEIVER AND RECEIVING METHOD FOR WIRELESS COMMUNICATION

The present invention relates to a receiver and receiving method
for use in wireless communication. In particular, but not
exclusively, the present invention relates to a receiver

connectable to a main antenna and a diversity antenna.

In wireless telecommunication networks, the area covered by the
network is divided into a plurality of cells each of which is
served by a base transceiver station. Each base station is
arranged to communicate with a plurality of stations located in
the cell associated with the base station. These stations are

typically mobile telephones or other mobile stations.

Code division multiple access (CDMA) systems have been proposed
for cellular networks. IS-95 is an example of a cellular standard
using CDMA. In these systems a plurality of users in a given cell
will use the same frequency at the same time. The users are
distinguished by different spreading codes. Different freguencies
may by uséd in different cells. It has been proposed that CDMA
systems, use soft handoff. In soft handoff, a mobile station is
arranged in certain circumstances to communicate with more than
one base station at the same time. The same information will be
sent by the different base stations but a different spreading
code and/or frequency may be used for the signals transmitted by
the different base stations. Typically soft handoff will occur
when a mobile station is close to the edge of the cell in which

the mobile station is currently located.

A diversity receiver 1 which is known is shown in Figure 1. The
receiver 1 comprises a main antenna 2 connected to a first filter
6 which removes signals which fall outside the frequency range
of the signals which could be received by the main antenna. The
output of the first filter 6 is input to a low noise amplifier
12, the output of which is connected to a first mixer 14. The
first mixer 14 receives an input from a high frequency

synthesizer 16 so that the output of the first mixer 14
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represents the received signal at intermediate frequencies. The
output of the first mixer 16 is input to a second bandpass filter
18 which filters the output of the first mixer 16. The second
bandpass filter 18 has a much narrower bandwidth than the first
bandpass filter 6 and filters out unwanted signals except the
desired signal which is at the intermediate frequency to which

the second bandpass filter is tuned.

The receiver of Figure 1 comprises a second antenna 30 which is
physically spaced apart from the first antenna 2. The second
antenna 30 also receives signals and is connected to a third
filter 32 which is tuned to the same frequency band as the first
bandpass filter 6. The output of the third filter 32 is connected
to a second low noise amplifier 34, the output of which is
connected to a second mixer 36. The second mixer 36 has an input
from a second high frequency synthesizer 38 so that the output
of the second mixer 36 represents the received signal but at
intermediate frequencies. The output of the second mixer 36 is
input to a fourth bandpass filter 22 which filters the output of
the second mixer 38. In a similar manner to the second bandpass
filter 18, the fourth bandpass filter 22 filters out all signals

except the desired signal.

The second antenna 30 is used as a diversity antenna. For
example, if the signal from the base station is not strongly
received by one antenna, the signal from the base station may be
strongly received by the other antenna and vice versa. The
signals received by the main antenna 2 and the diversity antenna
30 may be coherently combined using the maximum ratio combining
technique, which gives a better performance, or, alternatively,
the strongest signal selected. The combining of the signals or
the selection of the strongest signal is carried out by

components of the receiver which are not shown in Figure 1.

However, the inventor has recognised that there is a problem with
this known arrangement particularly if the desired signals are

at different frequencies. In particular to simplify the
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components of the receiver, the intermediate frequencies to which
the second and fourth bandpass filters are tuned are the same.
This means that the identical components can be used downstream
of each of the mixers and in the down conversion to the baseband
or to another intermediate frequency the same oscillator can be

used.

The 1inventor has appreciated that the use of a common
intermediate frequency can lead to interference, particularly
when the mixers and oscillators are all in close proximity. In
the known receiver shown in Figure 1, the first oscillator 16
provides a signal at a first frequency and the second oscillator
provides a signal at a second, different frequency. Leakage of
signal from the first oscillator can occur to the second mixer
and vice versa. In practice each of the first and second antennae
will receive signals at more than one frequency. The combined
signal containing all of the signals received by the respective
antenna will be passed to the respective mixer. All of these
signals will be mixed with the signal from the associated local
oscillator and will provide signals at different intermediate
frequencies. The bandpass filter is tuned to the intermediate
frequency of the desired signal so that only the desired signal
passes through the filter. The other signals at the other

intermediate frequencies are filtered out.

When leakage from the other oscillator occurs, the combined
signal will be effectively mixed in each mixer with two different
sets of oscillator signals. Thus two different signals may be at
the intermediate frequency of the desired signal. One of these
signals is the desired signal which is obtained as described
hereinbefore. The other signal is initially at a different radio
frequency to the desired signal but is at the same intermediate
frequency due to having been mixed with the signal leaked from
the other oscillator. The two different signals which are at the
intermediate frequency to which the respective bandpass filter
is tuned interfere. This can be a particular problem when the

desired signal is weak and the interfering signal is strong.



10

15

20

25

30

35

40

WO 99/62199 PCT/EP99/03597

It is an aim of embodiments of the present invention to provide
a receiver which is able to avoid or at least reduce the problems

of the known arrangement discussed hereinbefore.

According to one aspect of the present invention, there is
provided a receiver comprising a first input for receiving a
first signal; a first processing path coupled to the first input
for processing said first signal; a second input for receiving
a second signal at a second different frequency; and a second
processing path coupled to said second input for processing said
second signal, each of said first and second paths comprising
means for changing the frequency of the first and second signal
to different frequencies, wherein the first and second signals
are changed to different frequencies and the first and second
input means are arranged to receive the first and second signals

at the same time.

As the first and second signals are changed to different

frequencies, problems described hereinbefore can be avoided.

Preferably, the first and second frequencies are radio
frequencies. The first and second frequencies may be the same or
different. The first and second frequencies are preferably
reduced by the changing means. In alternative embodiments of the
present invention, the changing means may increase the first and

second frequencies.

Each of the changing means preferably comprises mixing means for
mixing the respective one of the first and second signals with
a respective frequency signal from respective frequency sources.
The frequency sources are preferably first and second
oscillators. Typically, the frequencies provided by the first and
second frequency sources will differ although in certain

circumstances they might be the same.

It is preferred that at least one of the changing means of the

first and second receiving paths be arranged to downconvert the
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frequency of the first and/or second signals to an intermediate
frequency. An intermediate frequency is less than the radio
frequency of the received signal but higher than the baseband

frequency.

In one embodiment of the present invention, both of the first and
second signals are downconverted to intermediate frequencies. One
intermediate frequency is preferakly an integral multiple of the
other. This means that further changing means may be provided in
each of the first and second processing paths for reducing the
frequency of the signals at the intermediate frequency. The
further changing means may each comprise a mixer. Each of the
further changing means may receive a mixing frequency from a
common frequency source. In this way, the number of oscillators
required can be reduced. However, in alternative embodiments, the
further changing means may receive frequencies from different
frequency sources. The further changing means are preferably
arranged to reduce the intermediate frequencies to a baseband
frequency. In those circumstances, the frequencies provided by
the common frequency source or two further frequency sources will

be the same as the respective intermediate frequencies.

A frequency divider is preferably provided for dividing the
frequency from the common frequency source to provide the
intermediate frequency of one of said frequency paths and the
frequency of the common frequency source is the same as the
frequency of the other intermediate frequency. In this way, it
is possible to use a single common freguency source, thus

reducing the number of frequency sources required.

In an alternative embodiment, one of the first and second paths
reduces the frequency of the respective first or second signal
to an intermediate frequency whilst the other of the first and
second paths 1is arranged to directly downconvert the received

respective first or second signal to a baseband frequency signal.

Preferably, the first input is coupled to a first antenna and the
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second input is coupled to a second different antenna.

The receiver may have a second mode of operation in which the
first and second input means from the first and second processing
paths are arranged to receive first and second signals
respectively, the first and second signals being at the same
frequency and the changing means may be arranged in the second
mode of operation to change the first and second frequencies to

the same frequency.

Preferably, the receiver is arranged to receive and process code
division multiple access signals. However, it should be
appreciated that embodiments of the present invention can be used
with any other suitable access method including time division
multiple access, frequency division multiple access, space
division multiple access, other spread spectrum methods and

hybrids thereof.

Preferably the receiver is incorporated in a transceiver.
Preferably the receiver or transceiver is incorporated in a

mobile station.

According to a second aspect of the present invention, there is
provided a receiver comprising a first receive arrangement
comprising a first input for receiving a plurality of signals
including a first desired signal and a first processing path
coupled to said first input means for processing said plurality
of signals; and a second receive arrangement comprising a second
input for receiving the plurality of signals including a second
desired signal at -a secdnd, different frequency and a second
processing path coupled to the second input for processing the
plurality of signals, each of said first and second paths
comprises means for changing the frequencies of the signals
received from the respective input so that in use the frequencies
of the plurality of signals are changed to fall within first and
second frequency ranges respectively, wherein the frequency

changed first signal is outside said second frequency range and
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said frequency changed second signal is outside said first

frequency range.

According to a third aspect of the present invention, there is
provided a receiving method comprising the steps of receiving a
first signal; processing the first signal, said processing step
comprising changing the frequency of the first signal to a
different frequency; receiving a second signal; and processing
the second signal, said processing step comprising changing the
frequency of the second signal to a different frequency, wherein
the first and second signals are changed to different

frequencies.

For a better understanding of the present invention and as to how
the same may be carried into effect, reference will now be made

by way of example to the accompanying drawings in which:

Figure 1 shows a known diversity receiver;

Figure 2 shows a schematic diagram of a part of a wireless
telecommunication network in which embodiments of the present
invention may by incorporated; and

Figure 3 shows a schematic view of a transceiver embodying the

present invention.

Reference will first be made to Figure 2 which shows a CDMA
wireless cellular network 102. The network 102 comprises a
plurality of cells 104 each of which is served by a respective
base transceiver station 106. Each base transceiver station 106
is arranged to send radio signals to and to receive signals from
mobile stations 108 located in the cell 104 associated with the
base station 106 as well as mobile stations 108 located in the
edge regions of adjacent cells 104.

Reference will now be made to Figure 3 which shows an embodiment
of the present invention. It should be appreciate that those
components are the same as shown in Figure 1 are referred to by

the same reference numeral. The transceiver 40 of Figure 3 has
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a main antenna 2 which is arranged to transmit and receive
signals and a diversity antenna 30 which is arranged to receive
signals. The diversity antenna 30 does not transmit signals.
However in alternative embodiments of the present invention, the

diversity antenna may also transmit signals.

The main antenna 2 is connected to a first receive processing
path 42 and to a transmit processing path 44. The first receive
processing path 42 will now be described. The first receive path
42 has a first bandpass filter 6 which is connécted to the main
antenna 2. The main antenna 2 receives a number of signals within

a given radio frequency range.

The first bandpass filter 6 allows all of those signals within
the given range to pass therethrough. Any noise or the like
falling outside that range is filtered out by the first bandpass
filter 6. Accordingly, the output of the first bandpass filter
6 will include the desired signal as well as unwanted signals at

other frequencies.

The output of the first bandpass filter 6 is input to a first
amplifier 12 which amplifies the received signals. The output of
the first amplifier 12 is input to a second bandpass filter 46
which removes any noise signals or the like introduced by the

first amplifier 12 which fall outside the given range.

The output of the second bandpass filter 46 is input to a first
mixer 14. The first mixer also receives an input from a first
local oscillator 16 which provides a signal at a first frequency
F1. The first mixer 14 mixes the outputs of the second bandpass
filter 46 with the output of the first local oscillator 16.
Signals which are received by the antenna 2 and pass through the
first and second bandpass filters 6 and 46 are at a radio
frequency. By mixing the output of the second bandpass filter 46
with the output of the first local oscillator 16, the received

signals are reduced to an intermediate frequency.
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The output of the first mixer 14 is connected to the input of a
third bandpass filter 18. The third bandpass filter 18 is tuned
to the intermediate frequency of the desired signal. The third
bandpass filter 18 has a much narrower bandwidth than the first
and second bandpass filters 6 and 46. Accordingly, only the
signal which is at the desired intermediate freqguency is output
by the third bandpass filter 18. The signals at the other
intermediate frequencies are removed by the third bandpass filter
18.

The output of the third bandpass filter is input to a first
mixing arrangement 48. For schematic purposes, the mixing
arrangement 48 is shown as having two separate mixers. One mixer
provides the I baseband component of the desired signal whilst
the other mixer provides the Q baseband component of the desired
signal. The first mixing arrangement 48 receives an input from
a second oscillator 50 which provides a signal at the
intermediate frequency to which the third bandpass filter 18 is
tuned. The first mixer arrangement 48 thus mixes the desired
signal at the intermediate frequency from the third bandpass
filter 18 with a signal having the intermediate frequency. The
output of the first mixing arrangement 48 therefore provides the

desired signals at the baseband frequency.

The transmit processing path 44 will now be described. I and Q
signals at the base band frequency are input to a second mixing
arrangement 52. The second mixing arrangement 52 also receives
an input from a further local oscillator 70. The signal received
from the local oscillator 50 is at the intermediate frequency,
for example 570MHz. By mixing the I and Q signals at the baseband
frequency with the intermediate frequency from the further
oscillator 70, an output 1is provided at the intermediate

frequency.

The output of the second mixing arrangement 52 is input to a
second amplifier 54 which amplifies the output of the second

mixing arrangement 52. The output of the second amplifier 54 is
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input to a fourth bandpass filter 56 which removes any noise
introduced by the second amplifier 54. Typically the fourth
amplifier will have a bandwidth similar to that of the third
bandpass filter. The output of the fourth bandpass filter 56 is
input to a second mixer 58. The second mixer 58 also receives an
input from the first local oscillator 16. The output of the
fourth bandpass filter 56 is thus mixed by the second mixer 58
with the output from the first local oscillator 16 to provide a
signal at the radio frequency. The signal will be in the range
1920-1980MHz.

The output of the second mixer 58 is input to a fifth bandpass
filter 60 which removes any noise introduced by the second mixer
58. Again, the fifth bandpass filter 60 has a bandwidth similar
to that of the third bandpass filter 18. The output of the fifth
bandpass filter 60 is input to an amplifying arrangement 62 which
amplifies the signals for transmission. Finally, the output of
the amplifying arrangement 62 is input to a sixth bandpass filter
64 which removes any noise introduced by the amplifying
arrangement 62. The output of the sixth bandpass filter is
connected to the antenna 2 so that the signals can be
transmitted. It should be appreciated that in practice the first
and sixth bandpass filters 6 and 64 will define a duplex filter.

The diversity antenna 30 1s connected to a second receive
processing path 66. The second receive processing path 66
contains similar components to the first receive processing path
42. The diversity antenna 30 is also arranged to receive a number
of signals within a given radio frequency range. It should be
appreciated that the given radio frequency range may be the same
as or different to that of the main antenna 2. The output of the
diversity antenna 30 is connected to a seventh bandpass filter
32 which filters out any signals falling outside the given radio

frequency range.

The output of the seventh bandpass filter 32 is connected to the

input of a third amplifier 34 which amplifies the received
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signal. The output of the third amplifier 34 is connected to the
input of an eighth bandpass filter 68 which filters out noise
introduced by the third amplifier 34. The output of the eighth
bandpass filter 68 is connected to the input of a third mixer 36.
The third mixer 36 receives a signal from a third 1local
oscillator 38. The output of the eighth bandpass filter 68 is
mixed with the output of the third local oscillator 38 by the
third mixer 36 to provide signals at intermediate frequencies.
The output of the third mixer 36 is input to a ninth bandpass
filter 22 which is tuned to the intermediate frequency of the
desired signal, in a similar way to the third bandpass filter 18
of the first received processing path. The output of the ninth
bandpass filter 22 thus.provides the desired signal at the
intermediate frequency to which that bandpass filter is tuned.
The other undesired signals which are received at the same time
are filtered out by the ninth bandpass filter 22. The output of
the ninth bandpass filter 22 is connected to the input of a third
mixing arrangement 70 which mixes the desired signal at the
intermediate frequency with a signal received from a frequency
divider 72. The frequency divider 72 receives the signal from the
second local oscillator 50 and divides it by a factor of n to
provide a signal which is at the same intermediate frequency of
the signal which is output by the ninth bandpass filter 22. n
may, but not necessarily be an integer. The third mixing
arrangement 70 thus provides I and Q signals at the baseband

frequency.

The relationship between the frequencies provided by the three
local oscillators 16, 50 and 38 will now be described with
reference to a specific example. The main antenna is arranged to
receive signals within the range 2110-2170MHz and the first
bandpass filter 6 1is tuned to this range. The first local
oscillator is arranged to provide signals at a frequency falling
within the range 2490-2550MHz. The frequency of the first local
oscillator 16 is selected so that the desired signal is always
output from the first mixer 14 at the same intermediate

frequency, regardless of the radio frequency of the desired
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signal. In the particular example, the desired signal output of
the first mixer 14 will be at 380MHz. Accordingly, this is the
frequency to which the third bandpass filter 18 is tuned.

In this example, the diversity antenna is arranged to receive
signals falling within the range 2110-2170MHz and the third local
oscillator 38 is arranged to provide signals within the range
2205-2265 MHz. Accordingly, the desired signal output by the
third mixer 36 will be at the intermediate frequency of 95MHz.
95MHz is the frequency to which the ninth bandpass filter 22 is
tuned. As with any of the other mixers, there is always a choice
of two local oscillator frequencies which can be used to provide
a given intermediate frequency. For example, the third local
oscillator could alternatively provide frequencies in the range

of 2015-2075 MHz to provide an intermediate frequency of 95MHz.

The second local oscillator 50 is thus arranged to provide a
frequency of 380MHz. The 380MHz output of the second local
oscillator 50 is input to the first mixing arrangement 48 to
provide a baseband signal. The output of the second local
oscillator 50 is also input to a frequency divider 72 which
divides the frequency by four (n=4) to provide a 95MHz frequency
signal which is input to the third mixing arrangement 70. In this
way, the input to the third mixing arrangement 70 can be down

converted to the baseband frequency.

The intermediate frequencies of the desired signals output by the
first and third mixers 14 and 36 respectively are quite
different. In this way, the problems of the prior art can be

avoided.

In the preferred embodiment of the present invention, the first
and third mixing arrangements 48 and 70 receive an input from a
common local oscillator. However, in alternative embodiments of
the present invention, separate local oscillators can be provided

for the first and third mixing arrangements.
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In an alternative to the example discussed hereinbefore, the main
antenna 2 will also receive a signal falling outside the range
2110-2170MHz and these signals are eventually filtered out by the
third bandpass filter 18. Likewise, the diversity antenna 30 will
also receive signals falling outside the range 2110-2170MHz and
those signals are eventually filtered out by the ninth bandpass
filter 22.

The frequency of the signals provided by the first and third
oscillators 16 and 38 should be carefully selected so that when
the output of the third oscillator 38 is mixed with the signals
output by the second bandpass filter 46, none of those signals
are at the intermediate frequency of the desired signal, i.e. the
frequency to which the third bandpass filter 18 is tuned.
Likewise, when the output of the eighth bandpass filter 68 is
mixed with the output of the first oscillator 16, it should be
ensured that none of the signals are at the intermediate
frequency of the desired signal i.e. the frequency to which the

ninth bandpass filter 22 is tuned.

Additionally, embodimenté of the present invention may also be
advantageous from the point of view of the transmit side. 1In
particular, if the second mixer 58 receives leakage signals from
the third oscillator 38, the results of the mixing of the output
of the fourth bandpass filter 56 with the leakage signals from
the third oscillator should fall outside the bandwidth of the
fifth bandpass filter 60. In the prior art described
hereinbefore, the leakage signal would fall within the bandwidth
of filter 60.

In the embodiment shown in Figure 3, a single intermediate
frequency step is used in each of the received processing paths
42 and 66. However, in alternative embodiments of the present
invention, two or more intermediate frequencies may be used.
Accordingly, the radio frequency 1is reduced to a first
intermediate frequency ahd then to a second lower intermediate

frequency before being downconverted to the baseband frequency.
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In the described embodiments of the present invention, the
desired signals received by the two different antennae are at
different frequencies. However, the desired signals may be at the
same frequency. However, the respective intermediate frequencies
would be different.

In some embodiments of the present invention, there may be two
modes of operation, the first being the mode of operation
described hereinbefore. In the second mode of operation, the two
receive paths are arranged to receive the signals from one base
station. The first and second signals from the respective
antennae may be downconverted to the same or different
frequencies. In this mode of operation, the first and third
oscillators would provide the same frequency and the divider

connected to the second oscillator would be bypassed.

In the embodiment described hereinbefore, the frequency provided
by the first and third oscillators can be varied. In preferred
embodiments of the present invention, the second oscillator is
not required to be variable. However, in certain embodiments of

the present invention, the second oscillator may be variable.

Embodiments of the present invention can also be used 1in
situations where the main channel is used for communication with
a base station whilst the diversity antenna is used to monitor
the strength of signals from neighbouring base stations to assist
in the making of hand-off decisions. With this arrangement, it
is not necessary to interrupt the signal received in the main

channel.

In some embodiments of the present invention, the two antenna may
not receive signals at the same time so that at any given time,

only one receive path is active.

In one modification to the embodiment described hereinbefore, the
signal received from one antenna is converted to an intermediate

frequency and then to a baseband frequency whilst the signal



10

15

20

25

30

35

WO 99/62199 PCT/EP99/03597
15

received by the other antenna is directly converted to the
baseband frequency. In other words, with the signal received by
the other antenna there is no conversion to an intermediate

frequency.

The embodiment of the present invention has been described in the
context of a receiver having two antennae. It should be
appreciated that embodiments of the present invention may
incorporate more than two antennae. The receiver could then use
a different intermediate frequency for the signals received from
the respective antennae. Alternatively, the same intermediate
frequency can be used more than once but not in receive paths

which are physically adjacent.

Embodiments of the present invention are applicable to any
arrangement where at least two signals at different frequencies
are arranged to be received by at least two different antenna and
the processing paths are close enough that interference between

the paths might arise.

Whilst embodiments of the present invention have been described
in the context of a CDMA system, embodiments of the present
invention are also applicable to other types of spread spectrum

techniques.

Embodiments of the present invention may also be used in systems
which use time division multiple access (TDMA), frequency
division multiple access (FDMA), space division multiple access

(SDMA) or hybrids of any of the access systems discussed.

Embodiments of the present invention can also be included in
devices other than mobile stations. For example base stations or

fixed stations may incorporate the present invention.
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CLAIMS:

1. A receiver comprising:

a first input for receiving a first signal;

a first processing path coupled to the first input for
processing said first signal;

a second input for receiving a second signal at a second
different frequency; and

a second processing path coupled to said second input for
processing said second signal,
each of said first and second paths comprising means for changing
the frequency of the first and second signal to different
frequencies, wherein the first and second signals are changed to
different frequencies and the first and second input means are
arranged to receive the first and second signals at the same

time.

2. A receiver as claimed in claim 1, wherein said first said

and second signals are received at different frequencies.

3. A receiver as claimed in claim 1, wherein said first said

and second signals are received at the same frequency.

4. A receiver as claimed in claim 1, 2 or 3, wherein the first

and second frequencies are reduced by said changing means.

5. A receiver as claimed in any preceding claim, wherein each
of the changing means comprises mixing means for mixing the
respective one of said first and second signals with a respective

frequency signal from respective frequency sources.

6. A receiver as claimed in any of claims 1 to 5, wherein the

first and second frequencies are radio frequencies.

7. A receiver as claimed in claim 6, wherein at least one of
the changing means of the first and second receiving paths is

arranged to down convert the frequency of the first and second
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signals to an intermediate frequency.

8. A receiver as claimed in claim 7, wherein said changing
means of said first and second processing paths are arranged to
down convert the first and second signals to different

intermediate frequencies.

9. A receiver as claimed in claim 8, wherein one intermediate

frequency is a integral multiple of the other.

10. A receiver as claimed in claim 9, wherein further changing
means are provided in each of said first and second processing
paths for reducing the frequency of the signals at the
intermediate frequency, said further changing means each
comprising a mixer, each of said mixers receiving a mixing

frequency from a common frequency source.

11. A receiver as claimed in claim 10, wherein the further
changing means are arranged to reduce the intermediate

frequencies to a baseband frequency.

12. A receiver as claimed in claim 10 or 11, wherein a frequency
divider is provided for dividing the frequency from the common
frequency source to provide the intermediate frequency of one of
said frequency paths and the frequency of the common frequency
source 1is the same as the frequency of the other intermediate

frequency.

13. A receiver as claimed in claim 7, wherein one of said first
and second paths is arranged to directly down convert one of the

first or second signals to a base band frequency.
14. A receiver as claimed in any preceding claim, wherein said
first input is coupled to a first antenna and said second input

is coupled to a second different antenna.

15. A receiver as claimed in any one of the preceding claims,
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wherein the receiver has a second mode of operation in which the
first and second input means and the first and second processing
paths are arranged to receive first and second signals
respectively, said first and second signals being at the same
frequency, the respective changing means being arranged in the
second mode of operation to change the first and second

frequencies to the same frequency.

16. A receiver as claimed in any one of the preceding claims
wherein said receiver is arranged to receive and process code

division multiple access signals.

17. A transceiver including a receiver as claimed in any

preceding claim.

18. A mobile station including a receiver or transceiver as

claimed in any preceding claim.

19. A receiver comprising:

a first receive arrangement comprising a first input for
receiving a plurality of signals including a first desired signal
and a first processing path coupled to said first input means for
processing said plurality of signals; and

a second receive arrangement comprising a second input for
receiving the plurality of signals including a second desired
signal at a second, different frequency and a second processing
path coupled to the second input for processing the plurality of
signals,
each of said first and second paths comprises means for changing
the frequencies of the signals received from the respective input
so that in use the frequencies of the plurality of signals are
changed to fall within first and second frequency ranges
respectively, wherein the frequency changed first signal is
outside said second frequency range and said frequency changed

second signal is qutside said first frequency range.

20. A receiving method comprising the steps of:
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receiving a first signal;

processing the first signal, said processing step comprising
changing the frequency of the first signal to a different
frequency;

receiving a second signal; and

processing the second signal, said processing step
comprising changing the frequency of the second signal to a
different frequency,
wherein the first and second signals are changed to different

frequencies.
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