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A WIRELESS COMMUNICATION SYSTEM, A WIRELESS
COMMUNICATION DEVICE AND METHOD OF MONITORING THEREFOR

Field of the Invention

This invention relates to a wireless communication system, a wireless communication
device and method of monitoring therefor and in particular to cellular communication

system and method of monitoring different communication subsystems.

Background of the Invention

In a cellular communication system, each of the subscriber units (typically mobile
stations, communication terminals, wireless devices, user equipment, remote terminals
etc) communicates with a fixed base station. Communication from the subscriber unit to
the base station is known as uplink, and communication from the base station to the
subscriber unit is known as downlink. The total coverage area of the system is divided
into a number of separate areas or cells, each predominantly covered by a single base
station. The cells are typically geographically distinct with an overlapping coverage area
with neighbouring cells. FIG. 1 illustrates a cellular communication system 100. In the
system, a base station 101 communicates with a number of subscriber units 103 over
radio channels 105. In the cellular system, the base station 101 covers users within a
certain geographical area 107, whereas other geographical areas 109, 111 are covered by
other base stations 113, 115. Some overlap areas 117 can be covered by more than one

cell.

As a subscriber unit moves from the coverage area of one cell to the coverage area of
another cell, the communication link will change from being between the subscriber unit
and the base station of the first cell, to being between the subscriber unit and the base
station of the second cell. This is known as a handover. Specifically, some cells may lie

completely within the coverage of other larger cells.
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All base stations are interconnected by a fixed network. This fixed network comprises
communication lines, switches, interfaces to other communication networks and various
controllers required for operating the network. A call from a subscriber unit is routed
through the fixed network to the destination specific for this call. If the call is between
two subscriber units of the same communication system, the call will be routed through
the fixed network to the base station of the cell in which the other subscriber unit
currently is. A connection is thus established between the two serving cells through the
fixed network. Alternatively, if the call is between a subscriber unit and a telephone
connected to the Public Switched Telephone Network (PSTN) the call is routed from the
serving base station to the interface between the cellular mobile communication system
and the PSTN. It is then routed from the interface to the telephone by the PSTN. A

similar procedure is used for other public or private networks.

A cellular mobile communication system is allocated a frequency spectrum for the radio
communication between the subscriber units and the base stations. This spectrum must

be shared between all subscriber units simultaneously using the system.

One method of sharing this spectrum is by a technique known as Time Division Multiple
Access (TDMA). In a TDMA communication system, the frequency spectrum is
typically divided into a number of separate frequency channels or carriers and for each of
these carriers a plurality of subscriber units are served by being allocated distinct time
intervals. Thus in the example of the TDMA communication system GSM, the frequency
spectrum is divided into 200 kHz frequency channels each of which is divided into eight
separate time slots. A subscriber unit is allocated a specific time slot on a given
frequency channel for communication with the serving base station. Further details of
GSM can be found in ' The GSM System for Mobile Communications', Bay Foreign
Language Books, authors Michel Mouly and Marie-Bernadette Pautet, 1992, ISBN
2950719007.

Another method of sharing cellular spectrum is by a technique known as Code Division

Multiple Access (CDMA). In a Direct Sequence CDMA (DS-CDMA) communication
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system, the signals are multiplied by a high rate code whereby the signal is spread over a
larger frequency spectrum. A narrowband signal is thus spread and transmitted as a
wideband signal. At the receiver, the original narrowband signal is regeneratéd by
multiplication of the received signal with the same code used to spread the signal in the
transmitter. A signal which has been spread by use of a different code will not be de-
spread by the receiver but will remain a wide band signal. It will then be removed by
filtering after the de-spreading operation. In the receiver, the majority of interference
from signals in the same frequency spectrum as the wanted signal can thus be removed
by filtering. Consequently, a plurality of subscriber units can be accommodated in the
same wideband spectrum by allocating different codes for different subscriber units.
Codes are chosen to minimise the interference caused between subscriber units typically
by choosing orthogonal codes when possible. A further description of CDMA
communication systems can be found in ‘Spread Spectrum CDMA Systems for Wireless
Communications’, Glisic & Vucetic, Artech house Publishers, 1997, ISBN 0-89006-858-
5. Examples of CDMA cellular communication systems are IS 95 and the Universal

Mobile Telecommunication System (UMTS).

Currently an increasing number of wireless communication systems accessible by a
remote terminal or subscriber unit are becoming available. The service, cost and
accessibility of these communication systems vary and in order for a subscriber unit to
use the most suitable communication system in a given situation, subscriber units are
developed which can operate on a variety of communication systems. As such, current
GSM mobiles are developed which can potentially use different communication systems
such as GSM 900, GSM 1800, GSM 1900 and DECT. A subscriber unit equipped to use
all of these communication systems will ideally monitor all these subsystems and select
the communication system best suited for the current requirements of the subscriber unit

in the current conditions.

Even more complex subscriber units are planned that will be capable of using an even

wider variety and number of communication systems. Thus it is envisaged that software
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definable radios will soon be available which are capable of using all or the majority of
the following communication systems:

e GSM900

*» GSM 1800

¢ GSM 1900

o UMTS 1800

e UMTS FDD

o UMTS TDD

o UMTS TD-SCDMA

o IS95

e CDMA2000

o TDMA

o BRAN

e WLL

¢ Bluetooth

o DECT

e Fixed access (PSTN, LAN)

o JEEER02.11a

o IEEE802.11b

To a subscriber unit capable of using a plurality of communication systems, the
individual wireless communication systems thus become subsystems in a larger
overlaying communication system comprised by the aggregation of communication

systems available to a subscriber unit.

However, in order for the subscriber unit to determine which subsystem is the optimal
communication system, it is required that it scans and monitors a plurality of the
subsystems. Even for the relevant and simple GSM subscriber unit currently on the

market this is a complex and time and resource-demanding task. The complexity of this
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task is increased as the different mixes of what systems and services are available to the

users may vary significantly between different regions.

The problem is significantly exacerbated when a multitude of very different
communication subsystems having very different radio access technologies are used.
Monitoring and scanning different subsystems will involve significant re-configuration
of the radio subsystem of the subscriber unit (assuming a single radio subsystem, not
parallel radios which would significantly increase complexity and cost), and
synchronisation with the new network technologies frame and broadcast schedules. This
complexity will make scanning slow and could interfere with currently active
communications from that terminal. The slowness of scanning could also delay handover
of calls between network types and result in dropped calls. In addition, the monitoring
would require complex algorithms and therefore increase the resource requirement and

reduce battery life of the subscriber unit.

Hence, the current schemes for monitoring different communication systems are
complex, slow and very resource demanding and there is thus a need for an improved

system monitoring communication systems by a subscriber unit.

Summary of the Invention

The inventors of the current invention have realised that conventional approaches for
monitoring communication systems are suboptimal and can be improved. The invention
seeks to provide an improvement in the monitoring of a plurality of communication
systems and specifically it seeks to improve the time, resource and complexity required

for monitoring of a plurality of communication systems.

Accordingly there is provided.
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Brief Description of the Drawings

An embodiment of the present invention is described below, by way of example only,

with reference to the Drawings, in which:

FIG. 1 is an illustration of a cellular communication system according to prior art;

FIG. 2 is an illustration of a communication system in accordance with an embodiment

of the invention;
FIG. 3 illustrates a communication system where the communication subsystems are
used to distribute monitoring information in accordance with a different embodiment of

the invention;

FIG. 4 illustrates a communication system with central combination of monitoring

information in accordance with an embodiment of the invention; and

FIG. 5 illustrates a communication system with distributed combination of monitoring

information in accordance with an embodiment of the invention.

Detailed Description of a Preferred Embodiment

FIG. 2 is an illustration of a communication system in accordance with an embodiment

of the invention.

In the described embodiment, well-known individual communication systems GSM,
UMTS TDD (Time Division Duplex), UMTS CDMA (Code Division Multiple Access)
and DECT can be accessed by a group of subscriber units. Each individual subscriber
unit within the group may be able to access one, more or all of the available

communication systems. Thus a communication system is formed comprising the group
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of subscriber units and the individual communication systems as communication
subsystems. The individual communication systems (i.e. the subsystems) are in the
preferred embodiment coordinated and can share subscriber unit information through
suitable network interfaces. In the preferred embodiment, the individual communication
systems are also capable of interworking such that call data can be routed from one
system to the other, thereby allowing in call handover from one subsystem to the other.
However, in other communication systems the subsystems are completely independent
and share no information or infrastructure. In this case, it is the capability of the group of
mobiles as a whole which define which individual communication systems are
subsystems of the communication system. Hence, the individual communication systems
may be operated by different operators which may operate their system completely
independently and without consideration of any other communication systems, but are
preferably coordinating and exchanging information with the other individual

communication systems forming the sub-communication systems.

FIG. 2 shows a number of base stations of the communication system 201, 203, 205,
207, 209 in a given area. Two of the base stations 201, 203 belong to the GSM
communication subsystem, one base station 205 belongs to the UMTS TDD
communication subsystem, one base station 207 belongs to the UMTS CDMA
communication subsystem and the last base station 209 belongs to the UMTS TDD
communication subsystem. FIG. 2 further shows a group of three subscriber units 211,
213, 215 currently within the given region. The group of subscriber units thus may
potentially access four subsystems (i.e. one of the four individual communication
systems). In order to determine which communication subsystem to use or access, each
subscriber unit must determine informaﬁon relating to each of the communication

subsystems it is capable of using.

Hence, if a first subscriber unit 213 is able to communicate on the UMTS TDD, UMTS
CDMA and GSM communication subsystems, it must determine information relating to
these three communication systems. The information is typically determined by

monitoring the prevailing radio conditions for the communication systems such as pilot
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signal levels, signal level etc or receiving information broadcast by the different
communication systems and relating to characteristics of the communication system.
However, the monitoring may include any suitable information including for example

available capacity or synchronisation information.

In accordance with the described embodiment, a first subscriber unit 203 monitors a
subset of the communication subsystems. In the example of FIG 2, the first subscriber
unit 213 monitors two communication subsystems UMTS TDD and UMTS CDMA.
This monitoring specifically includes measuring the received pilot signal level of the
base stations 205, 207 of the two communication systems UMTS TDD and UMTS
CDMA.. The monitoring by the subscriber units is not necessarily limited to the base
stations in the given region but may well include base stations of the relevant

communication systems in other regions.

Further in accordance with the described embodiment, a second subscriber unit 215,
capable of communicating on all of the four communication subsystems, monitors a
second subset of the communication subsystems comprising the GSM communication
subsystem and the DECT communication subsystem. Specifically, the second subscriber
unit 215 measures the received pilot signal level from the GSM base stations 201, 203
and the DECT base station 209. The monitoring subsets may be completely different or
overlapping. Some subscriber units within the group may have identical monitoring
subsets but at least two subscriber units out of the group of subscriber units will have

different monitoring subsets.

In accordance with an embodiment of the invention, the monitoring information
generated by the first subscriber unit is communicated to the other subscriber units 211,
215 in the group. Likewise, the monitoring information generated by the second
subscriber unit 215 is communicated to the other subscriber units 211, 213. Furthermore,
any monitoring information generated by other subscriber units 211 is communicated to
other subscriber units 213, 215. The monitoring information from the different

subscriber units 211, 213, 215 is then combined to generate combined monitoring
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information relating to more of the communication subsystems than those monitored by

some or all of the subscriber units 211, 213, 215.

The combination of monitoring information can be achieved in different ways. In the
preferred embodiment, the combination is performed in the subscriber unit. Thus the
second subscriber unit 215 will receive monitoring information from the first subscriber
unit 213 and will combine the information on the UMTS TDD and CDMA
communication subsystems with the information it itself generated for the GSM and
DECT communication systems. Hence, by combining this information, it will generate
combined monitoring information related to all the available communication systems.
Furthermore, monitoring information relating to a given characteristic of a given
communication system can be received from a plurality of subscriber units (or can be
generated locally and received from other subscriber units) and this information can be
combined such that the combined information considers information received from all

sources. The combination may for example be performed by averaging of the received

values.

In the example of the monitoring information being pilot signal levels, the measured
signal levels of another subscriber unit 213 are considered as an indication of the pilot
signal level that would be received at the second subscriber unit 215. As the subscriber
units 213, 215 are located relatively close to each other, an assumption that the levels
will be identical or similar is reasonable but any known method of estimating radio
characteristics of a subscriber unit from that received at a different subscriber unit may

be used without detracting from the current invention.

If the monitoring information relates to characteristics of the communication subsystem
that are independent of the radio characteristics from a base station to a subscriber unit,
the monitoring information can typically be used directly. For example, if the monitoring
information measured by the first subscriber unit 213 relates to the available capacity or
tariff for a specific service on the UMTS TDD communication subsystem this

information will be equally applicable to the second subscriber unit 215. Other examples
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of monitoring information which is relevant for handover or access to the
communication subsystems and can be used by subscriber units not having themselves
determined the information include the identity of the network operator, the frequencies

or codes employed, the broadcast configuration of the network, and synchronisation

information.

Thus in accordance with the embodiment of the invention, the monitoring of a plurality
of communication subsystems is distributed between a plurality of subscriber units and
the information is shared between these. Consequently, an individual subscriber unit
need only monitor a small subset of the possible communication subsystems, yet is made
aware of the capabilities of all subsystems in its neighbourhood, including those it did
not directly monitor itself. This significantly reduces the resource and time required by
the individual subscriber unit to monitor a plurality of systems and thereby speeds up

access and handovers while reducing the complexity and battery drain of the subscriber

unit.

The monitoring information generated by subscriber units can be distributed to other
subscriber units in different ways. In the preferred embodiment, where the combining of
monitoring information is performed in the subscriber unit, the monitoring information
is preferably communicated directly between the subscriber units without using the
communication subsystems for the communication. In one embodiment a direct wireless
link is formed between the subscriber units such that the subscriber units communicate
directly without any intermediate. In another embodiment the subscriber units
communicate a short range ad-hoc network. Specifically, the ad-hoc network can be a
standardised network for short range device to device communication, such as IEEE
802.11a or b currently standardised for short range ad-hoc wireless networks. In other
embodiments the link may be formed by a wireless Local Area Network (LAN). In yet
another embodiment the link may be formed by a Bluetooth link, which provides the
advantage that a link is automatically and dynamically formed to subscriber units in

close proximity using low cost standardised communication means.
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In the specific embodiments wherein a link is formed between subscriber units without
using the communication subsystems for the communication, there is no additional
loading of the communication subsystems. Furthermore, as any suitable link can be used,
it is not required that the communication subsystems are suitable or capable of
distributing the monitoring information. This is specifically advantageous for completely
separate and independent communication subsystems as there is no requirement for any
coordination or exchange of monitoring information through the individual and
independent communication subsystems. Thus an individual communication subsystem
may be included in the communication system independently of the operators
knowledge, as all that is required is that a group of subscriber units are capable of
monitoring different subsets of communication systems and sharing the information.
Specific use of ad-hoc networks provide the advantage that suitable links between
subscriber units can dynamically and automatically be formed to suit the current

distribution and locations of subscriber units.

FIG. 3 illustrates a communication system where the communication subsystems are
used to distribute monitoring information in accordance with a different embodiment of

the invention.

FIG. 3 shows the base stations 201, 203, 205, 207, 209 and the subscriber units 211, 213,
215 of FIG. 2. In addition FIG 3 shows the UMTS TDD base station 205 connected to a
UMTS TDD fixed sub-network 301, the UMTS CDMA base station 207 connected to a
UMTS CDMA fixed sub-network 303, the GSM base stations 201, 203 connected to a
GSM fixed sub-network 305 and the DECT base station 209 connected to a DECT fixed
sub-network 307. The fixed network of the cpmmunication system is thus made up by
the combination of the fixed sub-networks of the individual communication systems i.e.

the communication subsystems.

The first subscriber unit 213 determines monitoring information as previously described.
The determined monitoring information is subsequently communicated to the base

station serving the subscriber unit 213. In the example of FIG. 3, the subscriber unit is
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currently in the TDD mode and is served by the TDD base station 205 over a TDD
communication link 309. The subscriber unit 213 communicates the monitoring
information to the UMTS TDD base station 205 through this TDD link 309. The base
station 205 communicates the received monitoring information to the UMTS TDD fixed
sub-network 301. Like wise other subscriber units communicate monitoring information
determined by them to the fixed network through a suitable link, which is preferably a
serving link. Thus, the second subscriber unit 215 communicates the monitoring
information to the GSM fixed sub-network 305 through the serving GSM base station
203 using the serving link 311, and the third subscriber unit 211 communicates the
monitoring information to the GSM fixed sub-network 305 through the serving GSM
base station 201 using the serving link 313.

The fixed sub-networks 301, 303, 305, 307 are interconnected by communication links
315, 317, 319 and the received monitoring information is communicated between all the
fixed sub-networks 301, 303, 305, 307 such that each of the fixed sub-networks 301,
303, 305, 307 have all the monitoring information generated by any of the subscriber
units 211, 213, 215. The total information is then broadcast on all the communication
subsystems so that all subscriber units in the group receive all the monitoring
information determined. The subscriber uﬁits can upon receiving the total monitoring
information process and combine the information as required. For example, if
monitoring information relevant to a specific communication subsystem is received from
a plurality of subscriber units, the information may be broadcast unmodified and the
subscriber unit may combine it, e.g. by averaging of the values. Thus, in this
embodiment, the combininé of the first and second monitoring information is performed

partly in the fixed network and partly in the subscriber unit.

FIG. 4 illustrates a communication system with central combination of monitoring

information in accordance with an embodiment of the invention. In this embodiment, all
fixed sub-networks 301, 303, 305, 307 are connected by communication links 401, 403,
405, 407 to a central processor 409 for combining the monitoring information. Thus the

central processor 409 receives the monitoring information from all subscriber units 211,
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213, 215 and combines the information into a single monitoring information set.
Preferably the single combined monitoring information set comprises information from
all subscriber units and relates to all communication subsystems. However, the single
monitoring information set may only comprise monitoring information from a subset of
subscriber units or relate to a subset of the communication subsystems, for example
dependent on the current capability of the subscriber units included in the monitoring
group. The monitoring information set is communicated to all of the communication
subsystems, which broadcast the information. Consequently, each of the subscriber units
211, 213, 215 can receive the combined information relating to all communication
subsystems simply by receiving the broadcast channel of the preferred communication
subsystem. Further, there is no requirement for the individual subscriber units 211, 213,
215 to process any information, as this has already been done centrally by the central

processor 409.

FIG. 5 illustrates a communication system with distributed combination of monitoring
information in accordance with an embodiment of the invention. In this embodiment all
fixed sub-networks 301, 303, 305, 307 comprise a combining processor 501, 503, 505,
507 and the combining processors are directly interconmected by communication links
509, 511, 513. Each of the combining processors 501, 503, 505, 507 is capable of
receiving monitoring information from and transmitting monitoring information to other
combining processors 501, 503, 505, 507. Thus a combining processor 501, 503, 505,
507 will store the monitoring information reported from subscriber units to the
communication subsystem of the combining processor 501, 503, 505, 507 and
communicate it to other combining processors 501, 503, 505, 507. In addition it will
receive the monitoring information reported by subscriber units 211, 213, 215 on other
communication subsystems from their respective combining processor 501, 503, 505,
507. Each combining processor 501, 503, 505, 507 will thus accumulate all the
monitoring information reported on any of the communication subsystems. It will further
combine the monitoring information to generate a combined monitoring information set,

which it will broadcast on the associated communication sﬁbsystem.
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In accordance with one embodiment of the invention, the monitoring information
comprises information related to the location of the subscriber unit when the monitoring
information was generated. Thus the monitoring information subsets communicated by
subscriber units are transmitted together with information relating to the location of the
originating subscriber unit when it monitored the communication systems. Individual
location information for each individual piece of monitoring information may be used or
a single location tag for the entire communicated monitoring information subset can be
used. A subscriber unit receiving a monitoring information subset can in this
embodiment determine how close it is to the location where the monitoring information
was generated and therefrom determine how relevant the information is to the subscriber
unit. Thus a receiving subscriber unit may only use monitoring information that was
generated within a certain distance of the current location of the subscriber unit. Further
the location information can be used to discard or accept received monitoring
information dynamically as the subscriber unit moves. Any known method of
determining location of a subscriber unit can be used without detracting from the

invention.

In accordance with one embodiment of the invention, the monitoring information
comprises information related to the time of generation of the monitoring information.
Thus the monitoring information subsets communicated by subscriber units are
transmitted together with information relating to the time at which the originating
subscriber unit monitored the communication systems. Individual time information for
each individual piece of monitoring information may be used or a single time tag for the
entire communicated monitoring information subset can be used. A subscriber unit
receiving a monitoring information subset can in this embodiment determine how much
time has elapsed since the monitoring was performed and thus how relevant it is to the
subscriber unit. In one embodiment, the time information is in the form of an expiry time
which is added to the monitoring information subset and indicates a time instant up to

which the information may be considered valid.
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The components and functionality described may be implemented in any suitable manner
to provide suitable apparatus. Specifically, the components may consist of a single
discrete entity, or may alternatively be formed by adapting existing parts or components.
As such the required adaptation may be implemented in the form of processor-
implementable instructions stored on a storage medium, such as a floppy disk, hard disk,
PROM, RAM or any combination of these or other storage media. Furthermore, the
functionality may be implemented in the form of hardware, firmware, software, or any
combination of these. Specifically, the subscriber units operable to monitor and/ or
access a plurality of communication systems may be implemented in any suitable form
whether by use of software definable radios, fully parallel subscriber units having

independent circuitry for each individual communication system or by any other means.

Tt will be understood that the invention tends to provide the following advantages singly
or in any combination:
e it provides for low complexity subscriber units operable on a plurality of
individual communication systems.
¢ it significantly reduces time required by the individual subscriber unit to monitor

a plurality of systems and thereby speeds up access and handovers
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Claims

1. A wireless communication system having a plurality of communication
subsystems serving a plurality of subscriber units comprising

a first subscriber unit arranged to monitor a first subset of the plurality of
communication subsystems thereby generating a first monitoring information subset
relevant to the first subset of communication systems;

a second subscriber unit arranged to monitor a second subset of the plurality of
communication subsystems different from the first subset of communication subsystems
thereby generating a second monitoring information subset relevant to the second subset
of communication systems; and

means for combining the first and second monitoring information subset into a
combined monitoring information set relevant to communication subsystems of both the

first and second plurality of communication subsystems.

2. A wireless communication system as claimed in claim 1 wherein means for
combining is in the second subscriber unit and the communication system comprises
means for communicating the first monitoring information subset from the first

subscriber unit to the second communication unit.

3. A wireless communication system as claimed in claim 2 wherein the means for
communicating the first monitoring information subset comprises a direct wireless link

from the first to the second subscriber unit .

4. A wireless communication system as claimed in claim 2 wherein the means for
communicating the first monitoring information subset comprises a short range ad hoc

network
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5. A wireless communication system as claimed in claim 2 wherein the means for
communicating the first monitoring information subset comprises a wireless Bluetooth

connection.

6. A wireless communication system as claimed in claim 1 wherein means for
combining is in a fixed network of the communication system and the communication
system comprises means for communicating the first monitoring information subset from
the first subscriber unit to fixed network and means for communicating the second
monitoring information subset from the second subscriber unit to fixed network and
means for communication the combined monitoring information set to the first

subscriber unit.

7. A wireless communication system as claimed in claim 6 further comprising
means for broadcasting the combined monitoring information subset to a plurality of

subscriber units.

8. A wireless communication system as claimed in claim 7 means for broadcasting
are arranged to broadcast the combined monitoring information subset on a broadcast

plurality of communication sub system.

9. A wireless communication system as claimed in any previous claim wherein the
monitoring information comprises information related to the location of the subscriber

unit when the monitoring information was generated.

10. A wireless communication system as claimed in any previous claim wherein the
monitoring information comprises information related to the time of generation of the

monitoring information.

11. A wireless communication system as claimed in any previous claim wherein each
communication subsystem comprises a sub-network and wherein the means for

combining is distributed between the sub-networks.
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12. A wireless communication device for a communication system having a plurality
of communication subsystems serving a plurality of subscriber units comprising

means for monitoring a first subset of the plurality of communication subsystems
thereby generating a first monitoring information subset relevant to the first subset of
communication systems;

means for receiving a second monitoring information subset relevant to the
second subset of communication systems generated by a second subscriber unit arranged
to monitor a second subset of the plurality of communication subsystems different from
the first subset of communication subsystems ; and

means for combining the first and second monitoring information subset into a
combined monitoring information set relevant to communication subsystems of both the

first and second plurality of communication subsystems.

13. A wireless communication device as claimed in claim 12 wherein the means for
receiving the second monitoring information subset are operable to receive the second
monitoring information subset from a direct wireless link from the second to the first

subscriber unit .

14. A wireless communication device as claimed in claim 12 wherein the means for
receiving the second monitoring information subset are operable to receive the second

monitoring information subset from a short range ad hoc network

15. A wireless communication device as claimed in claim 12 wherein the means for
receiving the second monitoring information subset are operable to receive the second

monitoring information subset from a Bluetooth connection.

16. A method of monitoring in a wireless communication system having a plurality
of communication subsystems serving a plurality of subscriber units comprising the steps
of:



10

15

20

25

30

WO 03/094559 PCT/EP03/04189

19

monitoring, in a first subscriber unit, a first subset of the plurality of
communication subsystems thereby generating a first monitoring information subset
relevant to the first subset of communication systems;

monitoring, in a second subscriber unit, a second subset of the plurality of
communication subsystems different from the first subset of communication subsystems
thereby generating a second monitoring information subset relevant to the second subset
of communication systems; and

combining the first and second monitoring information subset into a combined
monitoring information set relevant to communication subsystems of both the first and

second plurality of communication subsystems.

17. A method of monitoring as claimed in claim 16 wherein means for combining is
in the second subscriber unit and the first monitoring information subset is
communicated from the first subscriber unit to the second communication unit through a

direct wireless link from the first to the second subscriber unit .

18. A method of monitoring as claimed in claim 16 wherein means for combining is
in the second subscriber unit and the first monitoring information subset is
communicated from the first subscriber unit to the second communication unit through a

short range ad hoc network .

19. A method of monitoring as claimed in claim 16 wherein means for combining is
in the second subscriber unit and the first monitoring information subset is
communicated from the first subscriber unit to the second communication unit through a

wireless Bluetooth connection.

20. A method of monitoring as claimed in claim 16 wherein the step of combining

the first and second monitoring information subset into a combined monitoring

information set comprises the steps of 7
communicating the first monitoring information subset from the first subscriber

unit to fixed network;
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communicating the second monitoring information subset from the second
subscriber unit to fixed network;

combining the combining the first and second monitoring information subset into
a combined monitoring information set in the fixed network; and

communicating the combined monitoring information set to the first subscriber

21. A method of monitoring as claimed in claim 20 wherein the step of
communicating the combined monitoring information set comprises the step of
broadcasting the combined monitoring information subset to a plurality of subscriber

units.
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