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(57) Abstract

The invention relates to an
aerial installation for small base
transmitter-receiver stations in a
radio communication system for
mobile participants with at least one
transmission and reception channel
operating on separate frequencies
and at least two acrials designed
for redundant reception (reception
diversity). Each acrial is used as
a transmission aerial for at least
onc channel. In non-redundant
transmission, each aerial is fed by
another transmission channel and
the reception diversity is such that
at least one aerial is set up for the
reception of a cbannel which is
allocated to the transmission channel
of another aerial. For use in mobile
radio systems, especially D and E
networks. Advantages: low cost,
low transmission loss and high
chonpel flexibility and, above all,
avoidance of system interference by intermodulation products.
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Description
Mobile Radio A I lati

The invention relates to an antenna installation or system for base
transmitter-receiver stations of a communication system for mobile radio operators.

Such antenna installations have been known to be used for mobile radio
communication systems. One of these antenna installations is based on a three-
antenna solution, see Fig. 1, wherein one of the antennas is used exclusively as
a transmitter antenna, while the channels to be transmitted are combined by
diplexers or coupling circuits and fed to the transmitter antenna. Both other
antennas are used for reception only, while each antenna receives all channels and
the antennas are mounted so that the reception of the antennas is independent
consequently the desired redundancy is assured (reception diversity).

Another known antenna installation uses only two antennas, see Fig. 2,
wherein one antenna is used as a combined transmitting and receiving antenna
and the other exclusively as a reception antenna for the redundant reception of the
operating channels. The transmission and reception signals of the combined
antenna are separated by a corresponding multiplexer. Also in the case of this
solution the transmission channels are to be combined via combiner networks
containing frequency filters the interference power increases very strongly with the
number of the transmission channels. This has a particularly disadvantageous
effect in the two-antenna solution (Fig. 2), as in this case the signals reach the
receiving amplifier without isolation, whereas in the three-antenna solution
according to Fig. 1 an antenna coupling of approx. 30 dB can be considered. For
this reason the more complicated three-antenna solution is preferred in many
applications.

From the German patent 35 08 285 a radio transfer station for a mobile
radio network is known, wherein as antenna arrangement an even number of
omni-directional antennas are provided with a transmitter-receiver set each, which
are evenly distributed on the circumference of a circle, and wherein the receivers
of the transmitter-receiver sets are constructed as diversity receivers, each of
which has two omni-directional antennas of the antenna arrangement as reception

antennas to receive an incoming signal in two ways and to each omni-directional
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antenna of the antenna arrangement the same number of transmitters are
available.

In the German published patent application 31 45 992 a digital mobile radio
installation of high capacity is described, wherein the digital fixed station has a
plurality of antenna elements which work both in the receiving direction and in the
transmitting direction with space diversity.

It is common to both mobile radio installations that they operate in time
division multiplex and by means of a switch they switch over to the alternating
transmission or reception operation.

The object of this present invention is to specify an antenna installation of
the type mentioned in the introduction, which prevents an impairment of the
system by intermodulation products even when operating several channels and
which has a high channel flexibility and low transmission attenuations. In addition,
the expense for the antenna installation should be as small as possible.

According to the invention there is provided an antenna system for base
transmitter-receiver stations of a communications system for mobile radio
operators, said system having at least two transmission channels and two
reception channels assigned to them, wherein the transmitters and receivers of the
base transmitter-receiver stations operate on separate frequencies, with at least
two antennas which allow for redundant reception, each antenna is used as a
transmission antenna for at least one channel, the transmitting operation is carried
out without redundancy so that each antenna is fed by a different transmission
channel, and at least one antenna is set for the redundant reception of that
channel which is fed to another antenna as the transmission channel.

The antenna installation according to the invention makes the operation of
several channels feasible and it has a high channel-flexibility as well as small
transmission attenuation, which are in any case under those of known
installations. Another great advantage is that in the case of the antenna installation
according to the invention impairment due to intermodulation products is not only
reduced but is practically prevented.

This is the case not only when being used in the mobile radio network D

(DMCS 900) but also in the planned E-network. In the D-network the reception
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range is between 890 to 915 MHZ and the transmission range between 935 to
960 MHZ, thus in case of a band width of 25 MHZ and a separation of 20 MHZ
5 MHZ is at risk.

In the E-network the reception range is between 1710 to 1785 MHZ and
the transmission range between 1805 to 1880 MHZ, and in contrast with a band
width of 75 MHZ and a separation of 20 MHZ in this case 565 MHZ is at risk.
Particularly critical in conventional antenna installations are the intermodulation
products which consist of three carriers since these have higher energy
constituents.

The advantage of this antenna installation is that these intermodulation
products can be totally prevented and that an impairment of the system by other
2-carrier products can be almost completely excluded also for the E-network.

The invention is described in detail based on the embodiments of Figs. ba
and 5b.

In Fig. 5 the antenna installation comprises two antennas, each of which
is connected with a diplexer, which separates the transmission and reception
signals. A transmission channel K1 and K2 each is connected to both antennas,
while the signals o both channels are received by each antenna. In case of this
solution a loss-encumbered combiner network becomes redundant for both
transmission channels; this results in a gain of approx. 3 dB. In addition, no
intermodulation products can occur at all.

If more than two channels are operating, the transmission channels can be
divided to both antennas, Fig. 5b shows an arrangement for four channels,
wherein two transmission channels are switched to one antenna. In this case both
transmission channels, which are assigned to one antenna, are combined by a
3 dB coupler to be introduced then to the transmission-receiver diplexer. Due to
the combination of the channels the transmission attenuation is increased, in fact
by 3 dB; it is, however, still 3 dB lower than in case of conventional solutions with
coupler-combiner networks, which also enable a complete channel flexibility.

In case of the solution according to Fig. 5b intermodulation products may
also occur, since two power transmitters are operated on one antenna; however,

an impairment of the station by a suitable allocation of the transmission channels
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to both antennas can be prevented in a very simple manner. In addition, the
number of the possible intermodulation products in the case of two transmitters
is considerably lower than is in the case of four transmitters in conventional
antenna installations. In contrast, a suitable allocation of two transmission
channels is considerably simpler to plan than that of four transmission channels
to one antenna.

As in the case of the two-channel example of Fig. 5a both antennas
receive all four channels and thus ensure the redundant reception of the station.

An interesting version of an antenna installation according to the invention
is that using three antennas, each of which is fed by a transmission channel and
each of which receive the other two channels. In this case all transmission
channels operate with the highest output, expensive combiner-networks with
increased transmission attenuation become redundant, and when each antenna
receives all three channels, a double redundance is obtained.

Even when more than four channels are to be operated, a three-antenna
or multi-antenna installation according to the invention presents itself, wherein
each antenna is covered with up to two transmission channels. Thus a six-channel
installation with three antennas has the advantage of a transmission channel with
a smaller transmission attenuation of up to 6 dB and the advantage that
intermodulation products can be avoided, while in the case of a combination of six
transmission channels on a transmission antenna according to Fig. 1 a strong

impairment occurs caused by the unavoidable intermodulation products.
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The claims defining the invention are as follows:-

1.  An antenna system for base transmitter-receiver stations of a
communications system for mobile radio operators, said system having at least
two transmission channels and two reception channels assigned to them, wherein
the transmitters and receivers of the base transmitter-receiver stations operate on
separate frequencies, with at least two antennas which allow for redundant
reception, each antenna is used as a transmission antenna for at least one
channel, the transmitting operation is carried out without redundancy so that each
antenna is fed by a different transmission channel, and at least one antenna is set
for the redundant reception of that channel which is fed to another antenna as the
transmission channel.

2. The antenna system according to claim 1, wherein at least one
antenna is set to receive a channel which is transmitted by it.

3. The antenna system according to claim 1 with three antennas,
wherein each antenna is set to receive the channels transmitted by the other
antennas.

4. The antenna system for two-channel base transmitter-receiver stations
according to claim 1 or 2 with two antennas, wherein each antenna is fed one
transmission channel and is set to receive both channels.

5. The antenna system for four-channel base transmitter-receiver
stations according to claim | or 2 with two antennas, wherein each antenna is fed
two transmission channels and is set to receive all four channels.

6. An antenna system for base transmitter-receiver stations of a
communications system for mobile radio operators with at least one transmission
channel and one reception channel associated with this transmission channel,
wherein the transmitter and receiver of the base transmitter-receiver stations
operate on separate frequencies, with at least two antennas which allow for
redundant reception, each antenna is used as a transmission antenna for at least
one channel, and for at least one channel the transmission operation is also carried
out with redundancy and at least one antenna is set for the redundant reception

of that channel, which is transmitted as a transmission channel by a different
antenna.
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7. The antenna system according to any one of claims 1 to 3 with two
antennas and three transmission channels, wherein the one antenna is fed two
transmission channels and the other antenna is fed one transmission channel,
which latter antenna can be used for broadcasting functions.

8. The antenna system according to any one of claims 1 to 3 or 6 with
more than one transmission ciiannel per antenna, wherein the transmission
channels are combined via coupler combiner networks.

9. The antenna system according to any one of the preceding claims,

wherein the separation of transmission and reception signals is carried out by

diplexers.

DATED this 30th day of December, 1996.
BOSCH TELECOM GMVIBH

By their Patent Attorneys:
CALLINAN LAWRIE
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