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(57) Abstract: A mobile station (101) for use in a wireless communication system (100) includes a steerable antenna (217), means
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ling a pointing direction of the steerable antenna using the location information and characterised in that the mobile station includes a
memory (206) holding a database of optimal pointing directions of the steerable antenna for given locations and the steering controller
is operable to steer the antenna to the optimal pointing direction indicated in the database for the current location. Also described is
a system and a method in which the mobile station operates.
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MOBILE STATION, SYSTEM AND METHOD FOR USE IN WIRELESS
COMMUNICATIONS

FIELD OF THE INVENTION

The present invention relates to a mobile station, a system and a method for
use in wireless communications. In particular, the invention relates to use of a
steerable antenna in a mobile station to provide a wireless communication link with a

target terminal of the system.

BACKGROUND OF THE INVENTION

In a mobile communications system mobile or portable user terminals, such as
mobile telephones or portable radios, herein collectively referred to as “mobile stations’
or ‘MSs’, can communicate via a network infrastructure which generally includes
various fixed installations such as base stations (base transceiver stations) or ‘BSs’.
Each BS has one or more transceivers which serve MSs in a given region or area,
known as a ‘cell’ or ‘site’, by radio communication. The cells of neighbouring BSs are
often overlapping. Signals sent from MSs to their serving BS are known as ‘uplink’
signals. Signals sent from a BS to MSs are known as ‘downlink’ signals. Uplink and
downlink signals may be sent on different channels, e.g. with different carrier
frequencies.

A region or a zone served by an infrastructure including a number of BSs in
this way can be considered to be a three dimensional space. At any point in this three
dimensional space, a mobile station can be provided with service from one or more of
the BSs.

It is desirable to maintain good link reliability between each MS and one of the BSs.
It is well known for a MS to monitor signals from various BSs including its current
serving BS to determine which BS can provide the best link. Such a procedure is

known as ‘cell selection’ or ‘cell re-selection’. Where the MS determines that it
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should be served by a BS other than its current serving BS it undergoes a procedure
known as ‘handover’ or ‘handoff’ to form a service link with the other BS.

It is known for a MS to have a steerable antenna to help to improve the
directionality and thereby the path loss of signals sent to and from a chosen BS, with
the aim of improving signal strength and reducing interference received at both the
BS and the MS.

Steerable antennas are known which employ information describing the
known fixed location of the BS and the current location of the MS to calculate the
direction of the BS from the MS and thereby to steer the antenna to point in that
direction. However, information describing the locations of the BS and the MS alone
does not provide an optimum steering direction in a multipath environment. This is
because, in such an environment, signals arrive (at the MS or at the BS) at different
angles owing to the combined effects of reflection and refraction of the transmitted
radiation in addition to direct transmission. The errors so generated will lead to loss of
pointing accuracy of the steerable antenna. A searching algorithm may be combined
with a calculated pointing direction, but this must be continuously activated and adds
a requirement for considerable computing complexity to the MS, which in turn will
require increased processing power and therefore will lead to reduced battery life in
portable equipment.

Related prior published patent specifications US6512481, US6593880 and
US2004/0104839A, describe a system of obtaining location information by a GPS
(Global Positioning System) receiver associated with the MS and computing an
antenna pointing direction from the MS to the BS by use of the location information.
The system described in these prior specifications does not account for the substantial
errors obtained in multipath propagation as described above and would require either
acceptance of such errors (and undesirably lower system gain) or addition of an
adaptive algorithm with added computational complexity. The system also includes
only a single link from the MS to the BS, and requires the MS to use omnidirectional
antenna characteristics when changing cells during handover. This requires the
computation procedure to start again on acquisition of a link from the MS to another

serving BS having a different location. This will cause the MS and BS to have an
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increased vulnerability to interference and impaired link reliability during handover.
The reduction of link reliability at this time may make the system unattractive where
high reliability is needed, for example in railway applications where safety critical
information may need to be exchanged over the radio link, or in ad hoc systems where
the nature of the layout of equipment in the network is subject to change, or in cellular
communications systems where multiple cells are required to serve to maintain link

reliability over time.
SUMMARY OF THE INVENTION

According to the present invention in a first aspect there is provided a mobile
station for use in a wireless communication system, the mobile station being as
defined in claim 1 of the accompanying claims.

According to the present invention in a second aspect there is provided a
wireless communication system, the system being as defined in claim 13 of the
accompanying claims.

According to the present invention in a third aspect there is provided a
method of operation in a wireless communication system, the method being as
defined in claim 19 of the accompanying claims.

Further features of the invention are as defined in the accompanying
dependent claims and in the embodiments of the invention to be described.

By the invention, a mobile station includes a steerable antenna, means for
obtaining location information relating to a current location of the mobile station and
a steering controller for controlling a pointing direction of the steerable antenna using
the focation information. The means for obtaining location information may comprise
a GPS (Global Positioning System) receiver or another known location detector. The
mobile station further includes a memory holding a database of optimal pointing
directions for given locations of the mobile station; and the steering controller is
operable to steer the antenna to the optimal pointing direction indicated in the
database for the current location. The data stored in the database, or updates to that

data, may conveniently be sent over the air to the mobile station from a database of
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the system, €.g. held in a serving base station of the mobile station. The data may be
broadcast to all mobile stations in a particular area.

The system database may be compiled using information about optimal
antenna pointing directions obtained in use from mobile stations. Use of the optimal
antenna pointing directions obtained from the database of the mobile station will
beneficially reduce or eliminate the errors of the prior art caused in a multipath
environment referred to earlier without employing unduly complex signal processing
and will thereby provide better communication links without increasing consumed
power in a mobile station.

Embodiments of the present invention will now be described by way of

example with reference to the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block schematic diagram showing some components of a mobile
communication system adapted to operate in accordance with an embodiment of the
present invention.

FIG. 2 is a block schematic diagram showing functional components of a
mobile station of the system of FIG. 1.

FIG. 3 is a block schematic diagram showing functional components of a
modified form of the mobile station of the system of FIG. 1.

FIG. 4 is a block schematic diagram showing functional components of a

further modified form of the mobile station of the system of FIG. 1.

DESCRIPTION OF EMBODIMENTS OF THE INVENTION

FIG. 1 is a block schematic diagram showing some components of a mobile
communication system 100 adapted to operate in accordance with an embodiment of
the present invention. The system 100 may for example be a TETRA system, i.e. may
employ operating procedures which are in accordance with the TETRA standard as
defined by ETSI (European Telecommunications Standards Institute), although the
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invention is not limited to application in TETRA systems. Alternative systems in
which the invention may be used are disclosed later. The system 100 includes a
plurality of mobile stations, MSs, one of which is shown, as indicated by reference
numeral 101, and is to be described in more detail later with reference to FIG. 2. The
system 100 also includes a plurality of base stations, BSs, two of which, as indicated
by reference numerals 103 and 105 respectively, are shown in FIG. 1. The BS 103
includes a processor 109, a memory 111 and a RF transceiver 113. The BS 105
includes a processor 115, a memory 117 and a RF transceiver 119. In practice, each of
the BSs 103 and 105 may include a plurality of RF transceivers although only one is
shown for simplicity in each of the BS 103 and 105. The BSs, including the BSs 103
and 105, define a set of overlapping service regions or cells in each of which MSs are
served by the BS defining the region or cell, i.e. at the centre of the region or cell. The
processor 109 of the BS 103 provides control, authentication, encryption, routing and
other known operational functions of the BS 103. The processor 109 operates in
conjunction with the memory 111 which stores data and programs needed in operation
by the processor 109. The processor 115 and the memory 117 of the BS 105 provide
respectively functions similar to those of the processor 109 and the memory 111.

The BSs 103 and 105 have respectively broadband links 125 and 127 to a zone
controller 107 which includes a processor 121 and a memory 123. The zone controller
107 provides by the processor 121 operational control of the BSs in a given zone
which is a given set of the overlapping regions or cells as well as links between BSs.
The memory 123 of the zone controller 107 may for example store a database of
details relating to the current location of mobile stations operating in the system 100
as well as data and programs needed in operation by the processor 121.

The BS 103 provides RF communication services to mobile stations currently
in a service region or cell within a given distance from the fixed location of the BS
103 at the centre of the service region or cell. In other words, RF communications to
and from each MS served by the BS 103 pass through the BS 103. Similarly, the BS
105 provides RF communication services to MSs currently in a service region or cell
within a given distance from the fixed location of the BS 105 at the centre of the

service region or cell. Currently, the MS 101 is being served by the BS 103 via a RF
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link 129. In practice, the RF link 129 may comprise (for RF signals from the MS 101
to the BS 103) an uplink and (for RF signals from the BS 103 to the MS 101) a
downlink, wherein the uplink and the downlink are different, e.g. at different
frequencies. The MS 101 can also receive signals from other BSs, such as the BS 105
via a link 131, so that when the MS 101 moves to a peripheral part of its current
service region or cell it can operate a cell re-selection procedure in a known manner to
determine whether it needs to undergo handover of service to the cell defined by
another BS, such as the BS 105.

FIG. 2 is a block schematic diagram showing functional components of the
MS (mobile station) 101. A controller 201 controls functional operations of the MS
101. A processor 202 operably connected to the controller 201 processes information
sent to and from the MS 101. The controller 201 and the processor 202 are operably
connected to a timer 205 which provides operational synchronisation and timing and
to a memory 206 which stores data and programs needed in operation by the
controller 201 and the processor 202.

The processor 202 is operably connected to a RF transceiver 203 which
transmits and receives RF signals including signals carrying information sent from
and to the MS 101. The signals are delivered over the air to and from a steerable
antenna 217 connected to the RF transceiver 203. The steerable antenna 217 is steered
by a steering controller 218. The steerable antenna 217 may be a known component.
Its steering may be operated electrically or electromechanically in a known manner.
The steering controller 218, which is operably connected to the controller 201, steers
the antenna 217, in a manner described later, so that it faces a selected orientational
direction.

When the RF transceiver 203 via the antenna 217 receives a RF signal
including information representing communicated speech, the processor 202 extracts
the information and delivers a signal including the extracted information to an audio

output 210 which comprises a transducer such as a speaker which converts the signal

to audio form to reconstruct the communicated speech for a user of the mobile station

101. The MS 101 also includes an audio input 211 which comprises a transducer such

as a microphone which converts speech of the user into the form of an electrical
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signal and delivers the signal to the processor 202 which processes the signal into a
form suitable for inclusion in a RF signal for transmission by the transceiver 203 via
the antenna 217.

When the RF transceiver 203 receives via the antenna 217 a signal
representing communicated (non-speech) data, e.g. alphanumeric characters
representing words or numerals or picture or video information, the processor 202
extracts information relating to the communicated data and delivers a signal including
the extracted data to a data output 212. The data output may for example comprise a
connection to an external data processing terminal (not shown), e.g. a personal
computer.

A data input 213 provides an input signal from a user including data to be
communicated. The data input 213 may for example comprise a connection to a data
source, e.g. a personal computer (not shown). The signal provided by the data input
213 is delivered to the processor 202 which processes information included in the
signal into a form suitable for inclusion in a RF signal to be transmitted by the RF
transceiver 203 via the steerable antenna 217.

The MS 101 includes a user interface 214, e.g. a keypad and control buttons,
which allows a user to enter instructions and data into the MS 101. The user interface
214 is operably connected to the controller 201 to receive signals representing
instructions entered by a user at the user interface 214. The user interface 214 is also
operably connected to the controller 201 to enable a signal representing data entered
by the user at the user interface 214 to be delivered to the processor 202. The
processor 202 processes data included in the signal into a form suitable for inclusion
in a RF signal to be transmitted by the RF transceiver 203 via the antenna 217.

The mobile station 101 includes a known GPS (Global Positioning System)
receiver 215 which receives signals from GPS satellites and computes the current
location of the MS 101 from such signals in a known manner. The GPS receiver 215
is operably coupled to the processor 202 and delivers current location information

obtained by the receiver 215 to the processor 202 for storage in the memory 206.
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The MS 101 includes an electro-optical display 209 operable to display
information to a user in a known manner. The display 209 is driven by a display
driver 207 under control of the controller 201.

The MS 101 includes a battery 216 which provides a source of electrical
energy for all active components of the MS 101.

The memory 206 of the MS 101 includes at least a part which is a non-volatile
memory and which stores a database of optimum antenna pointing directions for the
antenna 217 for each of the possible locations of the MS 101. The database effectively
comprises a lookup table. Thus, when the current location of the MS 101 obtained from
the GPS receiver 215 is recorded by the processor 202 in the memory 206, the
controller 201 retrieves from the database of the memory 206 a corresponding
optimum antenna pointing direction for that location. The controller delivers a control
signal to the steering controller 218 which in response steers the antenna 217 in a
known manner (electronically or mechanically) to point in the retrieved optimum
direction.

In a simple form, the database of antenna pointing directions stored by the
memory 206 may include only a single antenna pointing direction for each given
location based on the assumption that the pointing direction is for a single link with a
serving BS. Alternatively, the database may give pointing directions for links with each
of a plurality of BSs including the current serving BS. In this case, the controller 201
selects the appropriate direction from the database according to which BS is being
selected for a communication link. The BS selected will be the current serving BS, e.g.
the BS 103 in the case of the MS 101, for delivery of traffic and control signals
between the MS and BS. The BSs selected will also include other BSs, including the
BS 1035, for links to assist in a known cell re-selection procedure. In such a procedure,
the MS 101 monitors the strength or quality of signals from different BSs including the
current serving BS and applies an algorithm to determine whether it would be
worthwhile to switch or undergo ‘handover’ or ‘handoff” from the current serving BS
to another one in a known manner.

In the database of antenna pointing directions stored in the memory 206 the

‘location’ for which each different pointing direction is stored may be a unit of area



10

15

20

30

WO 2007/079109 PCT/US2006/049349

within the cell in which the MS 101 is operating. For example, the cell may be
notionally divided in the form of a grid of the units of area and an optimal pointing
direction may be assigned for each unit of area of the grid. The size of the unit of area
chosen by a designer of the database may depend on a number of factors such as the
size of the served cell, the number of mobile stations operating in the cell and the
environmental and geographical features of the cell, e.g. whether it is in a built up area
of a city or in a rural area.

In a more detailed example of the database of antenna pointing directions, the
‘location’ for which each different pointing direction is stored may be a notional unit of
volume of a three dimensional space which comprises the cell in which the MS 101 is
operating. It may be important for elevation to be included as a locaticn defining
parameter in this way as well as surface co-ordinates, €.g. latitude and longitude, where
the system 100 provides communications in an environment in which there are
significant elevation variations, e.g. in mountainous country or in a city where there are
tall buildings.

The database of antenna pointing directions stored in the memory 206 may be
compiled by the MS 101 using previously learned data. The database preferably
comprises data sent to the MS 101 over the air (i.e. by wireless communication) by an
infrastructure component of the system 100. Such communication may be by
broadcast communication on a system control channel of the system 100. The
infrastructure component sending the data may be the BS 103 currently serving the
MS 101 or may be another fixed terminal operating in the system 100, e.g. a specially
designated positioning transmitter (not shown). The data sent to the MS 101 in this
way may for example comprise updates to data already held in a database by the MS
101 in its memory 206. The already held data may itself have been obtained by over
the air communication or may have been obtained by connection of the MS 101 to a
data source, e.g. a server containing the data, by a fixed line connection, e.g. via the
data input 213.

The system 100 may itself include a memory which stores a database of
optimal antenna pointing directions for mobile stations. For example, the memory 111

of the BS 103 may hold such a database. The memory 117 of the BS 105 may also
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hold such a database. The database held by the memory 111 may be different from
that held by the memory 117 or it may be the same in each case. Where multiple
memories of the infrastructure, e.g. in each of the BSs, hold the same database, the
database may for example be distributed by the zone controller 107. The memory 123
of the zone controller may hold a master copy of the database.

Although the mobile station embodying the invention has been described as
including a single steerable antenna, the steerable antenna 217 of the MS 101, the
mobile station could in a modified embodiment of the invention include multiple
steerable antennas which may in practice be physically separate units or different
operations of a single unit. This is illustrated in a modified form 300 of the MS 101
shown in FIG. 3 in which components having the same reference numerals as in FIG.
2 have the same function as such components. The form 300 also includes all of the
other components of the MS 101 shown in FIG. 2. These are omitted for simplicity in
FIG. 3. In FIG. 3, the form 300 includes a second steerable antenna 301 and a second
steering controller 302 operably connected to the steerable antenna 301 to control a
pointing direction of the steerable antenna 301. The steering controller 302 is
operably connected to and controlled by the controller 201 in the same manner as the
steering controller 218. RF signals may be sent and received by the RF transceiver
203 via either the steerable antenna 217 or the steerable antenna 301 as appropriate,
e.g. depending on the signal type, e.g. signal frequency to be transmitted or received.
Each of the steerable antennas 217 and 301 may be independently pointed at a target
terminal (e.g. one of the BSs 103, 105) as appropriate in the same manner as
described for the antenna 217 alone as described earlier.

Furthermore, although the mobile station embodying the invention has been
described as including a single transceiver for RF communication, i.e. the transceiver
203 of the MS 101, the mobile station embodying the invention may include multiple
RF transceivers and each of the transceivers may use one or more antennas, at least

one of which is steerable. This is illustrated in a further modified form 400 of the MS

101 shown in FIG. 4 in which components having the same reference numerals as in

FIG. 2 have the same function as such components. The form 400 also includes all of

the other components of the MS 101 shown in FIG. 2. These are omitted for
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simplicity in FIG. 4. In FIG. 4, the form 400 includes a second steerable antenna 401
and a second steering controller 402 operably connected to the steerable antenna 401
to control a pointing direction of the steerable antenna 401. The steering controller
402 is operably connected to and controlled by the controller 201 in the same manner
as the steering controller 218. The form 400 includes a further RF transceiver 403 in
addition to the transceiver 203. RF signals may be sent and received either by the RF
transceiver 203 via the steerable antenna 217 or by the RF transceiver 403 via the
steerable antenna 401 as appropriate. For example, the RF transceivers 203 and 403
may be used in a manner as described in Applicant’s copending UK Patent
Application No. GB 0428465.9 which includes two or more transceivers working
together and moving together, e.g. on a vehicle such as a railway train. One of the
transceivers 203, 403 can for example take part in a communication of user
information, €.g. speech or data, whilst the other is undergoing a known cell re-
selection and/or a handover procedure. Each of the steerable antennas 217 and 401
may be independently pointed at a target terminal, e.g. a target BS, as appropriate in
the same manner as described for the antenna 217 alone as described earlier.

Where the MS 101 of the system 100 described with reference to FIGS. 1 and
2 receives information for storage in the database of its memory 206 relating to
optimal antenna pointing directions for selected locations and the information is sent
to the MS 101 by broadcast communication from an infrastructure transmitier of the
system 100, e.g. the serving BS 103, the broadcast communication may include
related information useful to the MS 101. For example, the related information may
give an indication of which BS will offer the best service to the MS 101 at a particular
location and/or may indicate an expected value of signal strength or quality at the
particular Jocation. The MS may compare a signal strength or quality actually
obtained at a particular location with an expected value of signal strength or quality at
the location as indicated in a broadcast signal. Where the signal strength or quality
measured is not as good as the value expected, the steerable antenna 217 may be
adjusted to point in a direction, other than that indicated in the database, which gives a
signal strength or quality better than that obtained. Where such an adjustment is made,

information about the adjustment may be provided by the MIS 101 to the system 100
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via the serving BS 103 so that the appropriate database held in the system 100, e.g. in
the memory 111 of the BS 103, may be updated with the corrected data relating to the
improved pointing direction for the particular location. The corrected data may then
be broadcast as a database update to other MSs so that the database held in their
memory may be suitably updated.

In this way, the (or each) database of optimal antenna pointing directions held
in system 100 can be updated by learning from MSs, thus continually optimising
operation of the system 100. Optimised operation using pre-determined antenna
pointing direction in the MS 101 as derived from the database of optimal antenna
pointing directions stored in the memory 206 reduces the need for and complexity of
computations in the MS 101, thereby beneficially reducing consumption of energy
from the battery 216.

Each of the MSs operating in the system
100 may derive more accurate antenna pointing information using the database stored
in its memory (e.g. the memory 206 for the MS 101) in the manner which has been
described than by simple calculation of direction between MS and BS as proposed in
the prior art.

Since the MS 101 may know in advance the optimal antenna pointing
direction for the steerable antenna 217 to point at the BSs of neighbour cells, such as
the BS 105, signal interference may be reduced, thereby minimising path loss and
minimising cell acquisition time in cell re-selection and handover procedures, thereby
further beneficially saving energy consumed from the battery 216.

Where the MS 101 includes multiple transceivers each with its own steerable
antenna, as in the form 400 of FIG. 4, it may maintain links to multiple cells at the
same time, using one transceiver and antenna to maintain a link and update its
received broadcast database information whilst another transceiver is using this
information to establish a link to an alternative cell. Such a procedure per se is
described in Applicant’s GB 0428465.9 referred to earlier.

In another embodiment of the invention, the systemn 100 may comprise an ad
hoc network, in which base stations such as the BS 103 and the BS 105, are

commissioned and decommissioned as required; alternatively MSs may form part of
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the communication chain. In this case, database information relating to optimal
antenna pointing directions can be continually or frequently provided to BSs and/or
MSs added to the system 100 thereby improving link paths and reducing interference
in the manner described above, thereby beneficially increasing traffic capacity of the
system 100.

In another embodiment, the system 100 may be a local area network, e.g. used
in an office environment, e.g. providing wireless connection of computer equipment,
wherein mobile components of the equipment possess directional antennas which are
steerable. The changing nature of the environment can be captured in the recorded
database of optimal antenna pointing directions of the mobile components and the
information relating to the database may be broadcast in the manner described above,
thereby optimising acquisition and capacity of the network.

Thus, the invention may find use in ad hoc networks and in local area
networks such as office networks as well as in cellular radio networks and in safety
critical networks, e.g. for communications in railway and other transport systems.
Where the invention is applied in a cellular radio network, the network may for
example be one which is a TETRA network, i.e. a network which operates in
accordance with the TETRA industry standard as referred to earlier, or an APCO
network, i.e. a network which operates in accordance with the APCO 25 industry
standard, or a mobile communication network which operates in accordance with

another industry standard such as the GSM standard.
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CLAIMS

1. A mobile station for use in a wireless communication system including a
steerable antenna, means for obtaining location information relating to a current
location of the mobile station and a steering controller for controlling a pointing
direction of the steerable antenna using the location information and characterised in
that the maobile station includes a memory holding a database of optimal antenna
pointing directions for given locations and the controller is operable to steer the
antenna to the optimal pointing direction indicated in the database for the current
location.

2. A maobile station according to claim 1 wherein the mobile station is operable to
receive and store updates to the database sent from a transmitter of the
communication system.

3. A mobile station according to claim 1 or claim 2 wherein the optimal pointing
direction is to provide a link to a base station of the system currently serving the
mobile station.

4. A mobile station according to any one of the preceding claims wherein the
optimal pointing direction is to provide receipt of a signal from a base station other
than the currently serving base station.

5. A mobile station according to any one of the preceding claims and which
includes a GPS receiver operable to derive the location information.

6. A mobile station according to any one of the preceding claims wherein the mobile
station includes a processor operable to compute a current location of the mobile
station using signals from one or more transmitters of the system.

7. A mobile station according to any one of the preceding claims which is
operable to receive from its current serving base station or from another terminal of
the system a signal giving, for a particular location of the mobile station, a preferred
base station to provide service to the mobile station at that location.

8. A mobile station according to any one of the preceding claims which is operable to
receive from its current serving base station or from another terminal of the system a

signal giving, for a particular location of the mobile station, an expected signal
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strength or quality from the serving base station or another terminal of the system and
the mobile station is operable to measure the signal strength or quality received and to
compare it with the expected signal strength or quality.

9. A mobile station according to claim 8 wherein the steering controller is
operable to adjust a pointing direction of the steerable antenna when a difference
between the expected signal strength or quality and the measured signal strength or
quality is found, in order to improve the received signal strength or quality.

10. A mobile station according to claim 9 which is operable to send to its serving
base station or another terminal of the system a signal providing information
indicating a difference for a given location between an antenna pointing direction
stored in the database of the memory of the mobile station and an antenna pointing
direction used to give an improved signal strength or quality.

11. . ‘A mobile station according to any one of the preceding claims which includes
a plurality of independently steerable antennas.

12. A mobile station according to claim 11 which includes a plurality of RF
transceivers each operably coupled to one of the steerable antennas.

13. A wireless communication system including a base station and one or more
mobile stations each including a steerable antenna and wherein the base station is
operably connected to a memory holding a database of information relating to optimal
pointing directions to be used by each of the mobile stations to point the steerable
antenna of the mobile station toward a target terminal and the base station is operable
to send to the one or more mobile stations signals including information held in the
memory.

14, A system according to claim 13 wherein the memory is included within the
base station.

15. A system according to claim 13 or claim 14 wherein the target terminal is the

base station.
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16. A system according to any one of claims 13 to 15 which includes a plurality of
base stations and wherein the information held in the memory and sent to the one or
more mobile stations relates to optimal pointing directions to be used by the one or
more mobile stations when in a particular location to point the steerable antenna of the
one or more mobile stations toward each of the base stations.

17. A system according to any one of claims 13 to 16 which comprises an ad hoc
network, a local area network, a safety critical communication network or a cellular
radio communication network.

18. A system according to claim 17 which comprises a TETRA or an APCO ora
GSM communication network.

19. A method of operation in a wireless communication system including a base
station and one or more mobile stations each including a steerable antenna which
includes the base station receiving from a memory information relating to optimal
pointing directions to be used by the one or more mobile stations to point the steerable
antenna of the one or more mobile stations toward a target terminal and sending to the
one or more mobile stations signals including information received from the memory.
20. A method according to claim 19 wherein each of the one or more mobile
stations which receives the information sent by the base station stores the information
in the form of a database in a memory of the mobile station and uses the information
to steer its antenna to point in an optimal direction to form a link with the target

terminal.
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