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A terminal for simultaneously operat-
ing in a first mobile radio communications
network and a second different radio com-
munications network. The terminal com-

prises; first radio transceiver means (62) for

PHONE

transmitting and receiving in said mobile
communications network and second radio 62

transceiver means (40) for transmitting and

Tx / Rx
40

N

receiving packets in the second radio com-
munications network. The first transceiver
means (62) is arranged such that successive
transmissions by said first transceiver means
in said mobile communications network are
separated by a first period of time or a mul-
tiple thereof. The second transceiver (40)
means is arranged for transmitting and/or
receiving an integer number of packets se-
quentially in the first period of time or a
multiple thereof.
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INTEGRATING COMMUNICATIONS NETWORKS.

The present invention relates to the integration of two different
communications networks. It particularly relates to a terminai which can be

operate simultaneously in both networks.

Existing mobile communication networks have protocols which rigidly define
specific parameters. For example, the GSM, D-AMPS and PDC networks
operate using time division multiplexing (TDMA). For each frequency channel,
a TDMA time frame is defined. The TDMA time frame has a fixed number of
time slots of fixed duration and each time slot represents a channel through
which a mobile terminal and a base station communicate. A particular
terminal uses a time slot to transmit a message to the base station once per
time frame and the base station uses another slot to transmit a message to
the particular terminal once per time frame. The TDMA time frames are

cyclically repeated one after the other.

The characteristics of the time frame vary from network to network. In the
GSM network, the time frame is divided into eight time slots and each frame
has a duration of 60/13 ms. In the D-AMPS and PDC networks, the time

frame is divided into 3 slots, and each frame has a duration of 20 ms.

Other types of radio communications networks are proposed. One such
network is the Bluetooth low power radio frequency (LPRF) network described
at http://www .bluetooth.com. This communications network is proposed to
obviate the need for physical electrical connections between electrical
devices.
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2
It would be desirable to integrate the new or proposed communications

networks with an existing communications network or networks.

According to one aspect of the present invention there is provided a terminal

in 2 mobile radio communications network, as claimed in claim 1.

The timing of the second radio communications network is such that the
timing of the mobile communications network and the timing of the second
radio communications network can be aligned. This allows the two networks

to be easily integrated through the terminal.

The terminal can simultaneously operate in both networks by transmitting or
receiving in one network while simultaneously transmitting or receiving in the

other network.

The second transceiver means defines a super-frame having said integer
number of slots and a slot allocation pattern for each connection. The
allocation patterns define what each siot in the super-frame is used for. The
super-frame has a finite length and is cyclically repeated. The allocation
pattern has the same finite length and is repeated with the super-frame. The
finite length may be fixed or variable. The allocation pattern is preferably
variable. The second communications network is preferably controiled using
allocation patterns by transmitting one to each of the other transceivers in the
network. The slot length in the second communications network may be fixed

or variable.

The terminal by defining the allocation pattern is capable of avoiding critical
concurrent activities by the terminal in the first and second communication
networks. This supports integration of the first and second networks, eases

type approval and simplifies RF design. The critical concurrent activities may
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be predefined in the terminal. They are typically those activities which are

difficult or impossibie to handle concurrently. One example may be
simultaneous transmission in both networks another may be simultaneous

reception in both networks.

For a better understanding of the present invention and to understand how
the same may be brought into effect, reference will now be made by way of
example only to the following drawings in which:

Figure 1 illustrates an LPRF communications network including master and
slave units;

Figure 2 illustrates the common time frame of the LPRF communications
network;

Figure 3 illustrates a transceiver suitable for use as a master unit or a slave
unit;

Figure 4 illustrates a mobile terminal for simultaneously operating in two
communications networks;

Figure 5 illustrates the integration of a mobile communications network and
an LPRF communications network via the mobile terminal of Figure 4;

Figure 6 illustrates the time frame used in the mobile communications
network;

Figure 7 illustrates the allocation of LPRF time slots in an LPRF
communications network integrated with a first GSM mobile communications
network;

Figure 8 illustrates the allocation of LPRF time slots in an LPRF
communications network integrated with a second GSM mobile
communications network;

Figure 9 Illustrates the allocation of LPRF time slots in an LPRF
communications network integrated with a PDC or D-AMPS mobile

communications network; and
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Figure 10 illustrates how the common time frame of the LPRF

communications system can be shifted.

Figure 1 illustrates a network 2 of radio transceiver units, including a master
unit 4 and slave units 6, 8 and 10, communicating by transmitting and
receiving radio packets. The master unit is the transceiver unit which initiates
the connection of a slave to the network. There is only one master in a
network. Referring to Figure 3, the transceiver units are synchronised to a
common time frame 20 for the network controlled by the master unit 4. This
time frame consists of a series of time slots 22-29 of equal length /. Each
radio packet transmitted in the network has its start aligned with the start of a

slot and a single packet is transmitted in the network at a time.

When the master unit is performing point-to-point communication a
transmitted radio packet is addressed to a particular transceiver which may
reply to the master unit by transmitting a radio packet addressed to the
master unit in a following time slot. Any time misalignment between the
master and a slave is corrected by adjusting the timing of the slave so that it

corresponds to that of the master unit 4.

The transceivers transmit and receive, in this example, in a microwave
frequency band, illustratively 2.4 GHz. The network reduces interference by
changing the frequency at which each radio packet is transmitted. A number
of separate frequency channels are assigned each with a bandwidth of 1MHz,
and the frequency may hop once every time slot at a rate of f hops/s. The
frequency hopping of the transceivers communicating in or joining the network
is synchronised and controlied by the master unit. The sequence of hopping
frequencies is unique for the network and is uniquely determined by the
master unit. Although each slot is allocated a different one of a sequence of

hopping frequencies it is possible for a radio packet to extend over a number
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of slots and in this case the frequency at which the packet is transmitted

remains constant at that allocated to the slot at the start of the packet.

The network is a radio frequency network suitable for transmitting voice
information or data information between transceivers. The transmissions
made are of low power, for example 0 to 20dBm, and the transceiver units
can effectively communicate over the range of a few centimetres to a few tens
or hundred of metres. The master unit identifies the other transceiver units
within its transmission range and sets up a communication link between the

master unit and that slave unit.

An allocation pattern is defined for each connection in the network. This
allocation pattern defines whether a slot is used or not. If the slot is used it
defines how the slot is used. Possibilities for using slots may include that a
slot is:

a down-link slot (D);

an up-link slot (U);

a continuation slot (ie a slot in which the activity of the previous slot may be
continued e.g. to transmit packets that extend over several slots) (C),

an unused slot (-);

a slot with the property above but fixedly reserved for a certain connection
(F).

Up-link is transmission from the slave unit to the master unit and down-link is

transmission from the master unit to a slave unit. An example of two allocation

patterns is:

Pattern 1 for Pattern 2 for
Slot No Slave Unit 6 Slave Unit 8
0 D D

1 U U
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DCF -
UF -
UCF -
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The allocation patterns have a finite iength of six slots in this example and are
cyclically repeated until changed. The collection of slots to which each of the
aliocation patterns are applied, in this case six slots, form a super-frame. The
master uses radio packets to supply control information to the slave units.
This control information controls the size of the super-frame and the ailocation

patterns for the super-frame used by each of the slave units.

In the example slave unit 6 may be active at any slot. Slots 3 and 5 are
marked as continuation slots, thus packets that extend over two slots starting
in slot 2 and 4 can be used. Furthermore, slots 2 to 5 are fixedly reserved for
slave unit 6 providing a guaranteed capacity to this slave. Slots 0 and 1 are
shared with the connection to slave unit 8. Slave unit 8 may save power by

ignoring the traffic in the siots 2 to 5 completely.

Referring to Figure 3, a schematic illustration of a transceiver unit 40 is
shown. This transceiver unit may function as a slave or a master unit. Only as
many functional blocks and interconnections are shown in this diagram as are
necessary to explain in the following how a transceiver unit and the
communication network operates. The transceiver unit 40 contains a number
of functional elements including: an antenna 46, receiver 50,
synchroniser/packet decoder 54, controlier 60, memory 56, packetiser 42
and transmitter 44. Although these elements are shown as separate elements
they may in fact be integrated together and may be carried out in software or

in hardware.
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Data to be transmitted in the payload of a packet by the transceiver unit 40 is

supplied as data signal 41 to the packetiser 42 or as control information from
the controller 60. This control information may define the length of a super-
frame and the allocation pattern for the super-frame. The packetiser 42
places the data or control information into a packet 30 which is addressed to a
particular unit and supplied as signal 43 to the transmitter 44. The transmitter
44 modulates a carrier wave in dependence upon the transmission frequency
control signal 47 supplied by the controller. The frequency of the carrier wave
is controlled to be one of a sequence of hop frequencies by the transmission

frequency control signal 47, which also controls the timing of the transmission.

The antenna 46 receives a radio signal 51 and supplies it to the receiver 50
which demodulates the radio signal 51 under the control of a reception
frequency control signal 49 supplied by the controller 60 to produce a digital
signal 53. The digital signal 53 is supplied to the synchroniser/decoder 54.
The synchroniser accepts those received radio packets addressed to the
transceiver 40 and rejects those received radio packets that are not
addressed to the transceiver 40. The synchroniser/decoder 54 in combination
with the controller 60 synchronises the transceiver unit 40 to the time frame of
the LPRF network. The controller compares the time at which a radio packet
was received with the time at which the radio packet was expected to be
received and shifts its timing to offset the difference. The
synchroniser/decoder 54 also decodes the received packet. If the transceiver
is a slave unit any control information in the packet is supplied to the
controller 60 and any data in the packet is provided as data output signal 57.
The control information including the length of a slot, the iength of a super-

frame and the pattern allocation is stored in the memory 56.

The frequency at which the transceiver 40 transmits or receives cycles or

hops through a sequence of frequencies, with one hop per slot. The
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frequency f of the hopping is the inverse of the slot length I. The transmission

frequency control signal 47 and the reception frequency control signal 49
respectively control the transmitter 44 and the receiver 50. A slave unit
emulates the timing of the master unit. The sequence of frequencies through
which the hopping cycles is dependent upon the master unit. The position
within the cycle is dependent upon the emulated time. The transmission
frequency control signal 47 and the reception frequency control signal 49 also

control when and for how long the transceiver is receiving or transmitting

The controller 60 in a master transceiver unit defines the allocation patterns
by allocating time slots in the common LPRF time frame. It controls the slaves
via transmitted control information including the allocation pattern. Figure 5
illustrates the integration of the LPRF communications network 2 previously
ilustrated in Figure 1 with a mobile radio communications network 106. The
mobile network 106 comprises a base station (BTS) 102 and a plurality of
mobile terminals (MT) one 100 of which is illustrated. The mobile network 106
is a conventional network such as GSM, DCS 1800, D-AMPS or PDC. The
mobile terminal 100 transmits to the base station (up-link, U) and receives
from the base station (down-link, D) in the manner defined by the network and
known to those skilled in the art. The mobile terminal 100 also simultaneously
functions as a master transceiver in the LPRF communications network 2.
The mobile terminal 100 transmits to the slave units (down-link, D) and
receives from the slave units (up-link, U) in the manner previously described.
Thus the mobile terminal is an interface and can interact in both the mobile
network 106 and the LPRF network 2.

Referring to Figure 4, the mobile terminal 100 is illustrated. The mobile
terminal 100 has a transceiver 40 for use in the LPRF network 2, a cellular
phone unit 62 which allows it to communicate in the mobile network 106 and a

control unit 80. The transceiver unit 40 was previously described in
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connection with Figure 3. The cellular phone unit 62 functions as a normal

cellular phone and controls the activity of the terminal 100 in the network 106.
The control unit 80 controls the integration of the mobile network 106 and the
LPRF network 2. Although in this figure the cellular phone unit 62, the control
unit 80 and the transceiver 40 are shown as separated units they may in fact
share common resources such as hardware interfaces, processors especially
DSP, and memory or be integrated as a single unit. Thus the controller 60 in
transceiver 40 may also function as the control unit and provide resources to
the phone unit 62. Resource conflict may arise in this instance and the
allocation patterns for the LPRF network may be defined to avoid such

conflict.

The mobile network 106 is typically a TDMA network. Figure 6 illustrates the
common timing system 110 used in the mobile network. The system cyclically
repeats a time frame as time frames 112 and 114 etc.. Each of the mobile
time frames 112 and 114 are subdivided into mobile time slots 116, 118, 120
...130 each having a length L. Each mabile slot is used for the transmission of
a message from a mobile terminal to a base station or from a base station to
a mobile terminal. The terminal 100 in the mobile network 108 will generally
transmit one message and receive one message each frame. The remaining

slots are used by other mobile terminals.

In the GSM network the frame size is 60/13 ms and the there are 8 time slots
per frame. In the D-AMPS and PDC networks the frame size is 20 ms and

there are 3 time siots per frame

The LPRF slot length used by the mobile terminal 100 is chosen so that
synchronisation between the mobile network and the LPRF network is
possible. The iength / of the LPRF time slot is chosen so that a whole number

of LPRF time slots fit into one time frame of the mobile network 106 or a
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multiple number of such time frames. A super-frame in the LPRF network will

have this whole number of slots. Conseguently when a super-frame is
cyclically repeated in the LPRF network, the relationship between the slots of
the LPRF network and the siots of the mobile network is specified. The
beginning of each super-frame is preferably aligned with the beginning of a

time frame in the mobile network.

The mobile terminal may be adapted or adaptable to operate in two different
mobile networks which use different mobile frame lengths. The length of the
LPRF time slot is chosen so that a whole number of time slots fit into one time
frame of the mobile network 106 or a multiple thereof, irrespective of the size
of the time frame of the mobile network i.e. irrespective of whether it is GSM
or alternatively PDC or D-AMPS.

If N LPRF time slots of size /fit into oo GSM frames of size L and N’ LPRF time
slots of size / fit into p PDC or D-AMPS time frames of size L' then, because
L=60/13 ms and L'= 20ms:

I'= (60/13)x(c/N) = (20)x(B/N’)

The value [ represents the size of a slot in the LPRF network. The value N
represents the size of a super-frame in the LPRF network when it is
integrated with a GSM mobile network. The value N’ represents the size of a
super-frame in the LPRF network when it is integrated with a D-AMPS or PDC
mobile network. It should be appreciated that the size of the slot / may vary if
for example the mobile terminal operates in a mobile network of another type

with a different size of slot.

To reduce packet overhead it is preferable to have / as large as possible. It is
also preferable to have an even number of LPRF time slots per mobile time

frame thus allowing pairs of up-link and down-link activities.



WO 99729126 PCT/IB98/02032 -

10

15

20

25

30

11

If /is given (eg /=0.625 ms as in Bluetooth) searching for the smallest possible
o,B,N",N (with even N’, N) yields: a=13,5=1,N"=32,N=96=3"N

Referring to Figure 5 the LPRF network 2 is configured to use slot lengths of
this length by the mobile terminal 100. The master and slave units are
configured. Referring to Figure 4, the control unit 80 via the phone unit 62
identifies the mobile network. It then determines the value of / and the size of
the super-frame, or if / is predetermined and fixed, determines the size of the
super-frame. Thus the slot length used by the mobile terminal in the LPRF
network may be fixed permanently or may be varied in the future when the

mobile terminal moves into different mobile network environments.

The control unit also determines suitable allocation patterns for the super-
frame. The allocation patterns and the super-frame size are then provided to
the transceiver unit 40. This transceiver unit acts as a master unit in the LPRF
network. Its activity is controlled by the parameters: super-frame size, siot
length / and the allocation patterns. The master also transmits the super-
frame size and allocation patterns to the slave units. The slot length / will also
be transmitted if it is not fixed for the network. Thus all the units in the LPRF
network have the necessary parameters to synchronise with the mobile

network.

The terminal 100 acts as an interface between the mobile and LPRF networks
and it operates simultaneously in both. However, concurrent activities and
especially concurrent transmission by the mobile terminal 100 in the mobile
network 106 and in the LPRF network 2 may cause interference and type
approval difficulties. The communication of the base station 102 and the
mobile terminal 100 in the mobile network is controlied by the base station.

The communication of the mobile terminal (master unit) 100 with the siave
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units in the LPRF network is controlied by the mobile terminal (master unit)

100 as previously described. The LPRF network may be controlled by the
mobile terminal acting as a master unit to maintain synchronisation of the two
networks and to prevent simultaneous transmission by the mobile terminal
100 in the two networks. The controller 60 in the mobile terminal 100 can
synchronise the two networks by shifting the LPRF timing relative to the

mobile network. This preferably aligns the timings.

One possible algorithm for determining an allocation pattern such that the
mobile terminal does not transmit simultaneously in both networks will now be
described. The control unit 80 is informed by the phone unit 62 when the
mobile terminal 100 will next transmit and receive in the mobile network 106.
Having identified the period of next transmission by the mobile terminal in the
mobile network, the control unit 80 can create an allocation pattern by
allocating any LPRF time slots which are wholly or partly contemporaneous
with this period to transmission by the slave units in the LPRF network, that is
reception by the mobile terminal (master unit). The remaining LPRF slots are
then allocated to either transmission or reception by the mobile terminal in the
LPRF network. Preferably, the LPRF network and mobile network are aligned
so that an LPRF time slot begins at the end of the mobile slot in which the
mobile terminal transmitted in the mobile network. This LPRF slot is

preferably used by the mobile terminal 100 to transmit into the LPRF network.

The master unit (mobile terminal 100) in the LPRF network may or may not
be allowed to receive packets when the mobile terminal is transmitting in the

mobile network.

The allocation pattern may depend upon the type and number of devices
which are active as slave units in the LPRF network. Particular devices may

require higher communication rates or real time communication for example.
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Referring to Figure 7, three possible allocation patterns 1), 2) and 3) made by
the control unit 80 according to the above algorithm are illustrated. The
mobile network is a GSM network and in these examples N=6 and
1=10/12ms. A super-frame comprises 6 LPRF time slots labelled 0 to 5 in the
Figure and it spans one GSM time frame. Transmission (down-link, D) in the
LPRF network by the mobile terminal during slot 5 is forbidden. In these
allocations, the up-link transmission from slave to master unit immediately
follows the down-link transmission from master unit to slave. According to the
first allocation, in the LPRF network the mobile terminal transmits in slot 0,
receives in slot 1, and is otherwise inactive. According to the second
allocation, in the LPRF network the mobile terminal transmits in slots 0 and 3
and receives in slots 1 and 4. According to the third allocation, in the LPRF
network the mobile terminal transmits a packet, which extends over siots 0
and 1, and another which extends over slots 3 and 4 and receives in slots 2
and 5.

Referring to Figure 8, another ailocation made by the control unit 80 is
illustrated. The mobile network is a GSM High Speed Circuit Switched Data
(HSCSD) 2+2 network and the number of LPRF time slots per GSM time
frame is six labelled 0 to 5 in the Figure. In this allocation, the up-link
transmission from an addressed slave to the master unit follows two LPRF
time slots after the down-link transmission from master unit addressing that
slave. Three separate slave units are addressed in slots 0, 1 and 2.
Transmission (down-link, D) in the LPRF network by the mobile terminal
during slots 4 and 5 is forbidden. In the allocation, in the LPRF network the

mobile terminal transmits in slots 0, 1 and 2 and receives in slots 3, 4 and 5.

Referring to Figure 9, another allocation pattern made by the controlier 60 is

illustrated. The mobile network is a PDC or D-AMPS network and the number
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of LPRF time slots per GSM time frame is 26 labelled 1 to 26 in the Figure.

Transmission (down-link, D) in the LPRF network by the mobile terminal
during slots 18 to 26 is forbidden. In this allocation pattern, the mobile
terminal is able to transmit and receive in the LPRF network slots 1 to 17 and

to receive only in siots 18 to 26.

Figure 10 illustrates how the LPRF timing readjust to a change in the timing of
the mobiie network. In this example the mobile time slot in which the mobile
terminal transmits in the mobile network changes from slot 3 to slot 6. This
may occur for example when the mobile terminal is handed over by one base
station to another in the mobile network. The resynchronisation of mobile and
LPRF networks is achieved by the cellular circuitry 62 informing the control
unit 80 which in turn changes the timing of the master transceiver 40 in the
mobile terminal 100. The super-frame is shifted by an integer number of
LPRF time slots but the allocation pattern within the super-frame remains

unchanged and shifts with the super-frame.

Although a particular implementation of the invention has been described it
should be appreciated that the implementation may be varied without
departing from the scope of the invention as defined by the claims. In
particular the invention is not limited to the particular mobile networks and
LPRF network described.
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Claims

1. A terminal for simultaneously operating in a first mobile radio
communications network and a second different radio communications
network, comprising:

first radio transceiver means for transmitting and receiving in said mobile
communications network and arranged such that successive transmissions by
said first transceiver means in said mobile communications network are
separated by a first period of time or a multiple thereof; and

second radio transceiver means for transmitting and receiving packets in the
second radio communications network, arranged for transmitting and/or
receiving an integer number of packets sequentially in the first period of time

or a multiple _thereof.

2. A terminal as claimed in any preceding claim, wherein the second
transceiver means controls the second communications network by defining
allocation patterns for transmission and/or reception of packets in the second

communications network.

3.A terminal as claimed in claim 2, wherein said allocation patterns controls
the timing of transmissions of packets within the second communications

network.

4.A terminal as claimed in claim 3, wherein said allocation patterns controls at
what time transceiver units in the second communications network are given
access to the network, whether that access is for transmission or reception

and the duration of that access.

5. A terminal as claimed in any one of claims 2 to 4, wherein said allocation

patterns avoid predetermined concurrent activities at the terminal.
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6. A terminal as claimed in claim 5, wherein said allocation patterns avoids or
prevents transmission of packets in the second communication network by
the second transceiver means while said first transceiver means is

transmitting in the first communications network.

7. A terminal as claimed in any one of claims 2 to 6, wherein said allocation
patterns_allows the transmission of packets in the second communication
network by the second transceiver means only when the first transceiver

means is not transmitting in the first communications network.

8. A terminal as claimed in any one of claims 2 to 6, wherein said allocation
patterns have a finite length, equal to said first period of time or a multiple

thereof, and is cyclically repeated.

9.A terminal as claimed in claim 8 wherein said length of the allocation

patterns are variable, being controlled by said second transceiver means.

10. A terminal as claimed in any one of claims 2 to 9, wherein said allocation

patterns are variable being controlled by said second transceiver means.

11. A terminal as claimed in any preceding claim, wherein the second radio
transceiver means is a TDMA transceiver and said first period of time

corresponds to a TDMA frame.

12. A terminal as claimed in any preceding claim, wherein the second radio
transceiver defines a common time frame used in the second radio

communications network
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13. A terminal as claimed in claim 12, wherein the common time frame

comprises a series of slots having the same length, wherein at most one

packet is transmitted in the second communications network during each slot.

14. A terminal as claimed in claim 13, wherein the length of the slot is such
that a first integer number of slots correspond to the first period of time or a

multiple thereof.

15. A terminal as claimed in claim 14 wherein said first integer number of slots

is an even number of slots.

16. A terminal as claimed in ciaim 14 or 15, wherein said first integer number

of siots is minimum but greater than one.

17. A terminal as claimed in claim 13 or any preceding claim when dependent
upon claim 13, wherein the length of a slot is such that a second integer
number of slots correspond to a second period of time, representing the
period of time between successive transmissions in a third mobile radio

communications network, or a multiple thereof.

18. A terminal as claimed in claim 17 wherein said second integer number of

slots is an even number of siots.

19. A terminal as claimed in claim 18 wherein said second integer number of

slots is minimum but greater than one.

20. A terminal as claimed in ciaim 17, wherein the length of the slot is variable

depending on the first and/or third communication systems.
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21. A terminal as claimed in any one of claims 13 to 19, wherein the length of

the slot is fixed.

22. A terminal as claimed in any preceding claim, wherein the second
transceiver means controls the second communications network such that the
frequency at which packets are transmitted therein hops with successive

slots.

23. A terminal as claimed in claim 11 or any preceding claim when dependent
upon claim 11, comprising means for shifting the common time frame to
maintain synchronisation with its activities in the first communications

network.

24. A terminal as claimed in any one of the preceding claims, wherein said
first transceiver means is adapted for use in a TDMA system wherein the first

period of time corresponds to the length of a TDMA frame.

25. A terminal as claimed in claim 24, wherein said first transceiver means is
adapted for use in a GSM, D-AMPS or PDC network.

26. A terminal as claimed in any one of the preceding claims wherein each
transmission by the first transceiver means does not exceed a predetermined

duration.

27. A terminal as claimed in claim 17 or any preceding claim when dependent
upon claim 17, wherein the third transceiver means is adapted for use in a
TDMA system, the first period of time corresponding to the length of a TDMA

frame.
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28. A terminal as claimed 27, wherein said third transceiver means is adapted

for use in a GSM, D-AMPS or PDC network.

29. A first mobile radio communications network comprising a terminal as

claimed in any preceding claim.

30. A terminal substantially as herein before described with reference to

and/or as shown in the accompanying drawings.

31. A radio communications system comprising a plurality of transceivers
synchronised to a common time frame having a succession of equal time
slots, wherein a single transceiver transmits in any one time slot, the duration

of said time slots being programmable.

32. A radio communications system as claimed in claim 31 wherein said
programmable duration corresponds to 20/(13*K) ms or a multiple thereof,

where K is a natural number whose value may be programmed.

33. A radio communications system comprising a plurality of transceivers
synchronised to a common time frame having a succession of equal time
slots, wherein a single transceiver transmits in any one time slot, each of said
time slots having a duration 20/(13*K) ms or a multiple thereof, where K is a

natural number.
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