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transmitters (122, 132) are arranged to vary their output
power level 1n response to a request from the external radio
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the transmitters also vary theirr output power level in
response to a variation 1n the transmitter output power level
of the other radio unit.
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RADIO SYSTEM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

10

CROSS-REFERENCE TO RELATED
APPLICATION

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 9,113,420. The reissue 1°

applications are this application and application Ser. No.
15/061,742. This application 1s a continuation reissue of

application Ser. No. 15/061,742, which is an application for

reissue of U.S. Pat. No. 9,113,420, which is a35 U.S8.C. §371
National Phase Entry Application from PCT/EP2009/ <°
067992, filed Dec. 29, 2009, and designating the United
States, the disclosure of which 1s incorporated herein 1n 1ts

entirety by reference.

TECHNICAL FIELD 25

The present invention discloses an improved radio sys-
tem.

BACKGROUND 30

In radio communications systems such as, for example,
those 1n the microwave frequency range, 1 particular 1n so
called star shaped systems, 1.e. systems with a number of
point to point paths to a central node, 1t 1s diflicult to achieve 35
a sullicient degree of 1solation between the different paths so
as to reduce the degree of interference between the paths to
an acceptable level. One known way of reducing inter-path
interference i1n a star shaped system i1s to use a large
frequency separation between the paths. This 1s however not 40
desirable, since frequency reuse 1s highly desirable, 1.e. 1t 1s
desired to use the same frequencies in the system as much
as possible.

Another known way of reducing inter-path interference 1s
to use so called “node cancellation”, 1.e. to let a receiver 45
which has a high degree of mterference from adjacent paths
include a cancellation circuit which receives nformation
from the receivers of the interfering paths, and which uses
this information together with the signal received by the
“own’ receirver 1n order to cancel interference, for example 50
by comparing the signal received by the own receiver with
the signal or signals received by the receivers of the inter-
fering paths.

SUMMARY 55

A purpose of the present invention 1s to enable the design
of a radio communications system, i1n particular a star
shaped such system, 1n which frequency reuse together with
node cancellation 1s enabled. 60
This purpose 1s met by the present mvention in that 1t
discloses a radio system which comprises at least a first and
a second radio unit, both of which comprise a transmitter
and a receiver. In the system of the invention, the first radio
unit 1s arranged to communicate with a first external radio 65
unit and the second radio unit 1s arranged to communicate
with a second external radio unat.

2

According to the invention, the transmitters of both radio
units are arranged to vary the output power level of their
transmissions in response to a request from the external
radio unit with which they are arranged to communicate, and
both of the transmitters are also arranged to vary the output
power level of their transmissions in response to an variation
in the output power level of the transmitter of the other radio
unit, so that a requested variation 1n the output power level
of one of the transmitters results 1n a variation 1n the output

power level of both transmitters.

Thus, by means of the mnvention, a “common” control of
the output power levels of the transmitters 1s used, which
makes it possible to maintain the “power balance™ between
the diflerent paths, at least 1n the “transmit direction”, as
seen from the radio unit. In addition, a power 1increase 1n the
transmitters will be determined by the path which has the
highest need of 1t.

In one embodiment of the radio system of the invention,
a requested variation which 1s an increase i output power 1s
carried out by both transmitters 1n equal amounts, which 1s
the requested amount.

In one embodiment of the radio system of the invention,
the radio units are arranged to let their transmitter use the
larger increase in the case that both of the external radio
units request a variation which 1s an increase during the
same time period.

In one embodiment of the radio system of the invention,
the first and second radio units are arranged to let their
transmitters only carry out a decrease in the power level of
their transmissions 1n response to requests for decrease
which are requested by both of the external radio units
during the same time period. Naturally, the time period used
in this embodiment 1s a design parameter which can vary
within the scope of the mvention, but a preferable range for
this time period 1s 10-100 msec. In one such embodiment of
the radio system of the invention, the decrease which 1s
carried out by the transmitters of the first and second radio
units 1s the smaller of that requested by the two external
radio units, if the requested amounts vary. In another such
embodiment of the radio system of the invention, the
requested decrease 1s carried out by the transmitters of both
radio units 1n equal amounts.

In one embodiment of the radio system of the invention,
the radio units are arranged to 1gnore requests for increases
or decreases 1n the output power of their transmitters during
a defined period of time following an increase or decrease 1n
their output power. Naturally, the time period used 1n this
embodiment 1s a design parameter which can vary within the
scope of the mnvention, but a preferable range for this time
period 1s 10-100 msec.

In one embodiment of the radio system of the invention,
at least one of the radio units 1s equipped with a cancellation
circuit for cancelling interference from the external radio
unit with which the other radio unit 1n the system 1s arranged
to communicate. The cancellation circuit 1s arranged to
perform its cancelation by means of receiving samples of the
signal received by the other radio unit’s receiver as well as
the signal received by the own radio unit’s receiver.

These and other embodiments of the invention will be
described in more detail 1n the following text.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will be described 1 more detail in the
following, with reference to the appended drawings, 1n

which
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FIG. 1 shows a schematic view of a communications
system 1n which a first embodiment of the radio system of

the 1nvention 1s used, and

FIG. 2 shows a schematic view of a communications
system 1n which a second embodiment of the radio system
of the invention 1s used, and

FIG. 3 shows a schematic block diagram of a radio system
of the invention, and

FIG. 4 shows a schematic flow chart of a method of the
imnvention.

DETAILED DESCRIPTION

FIG. 1 shows a schematic view of a system 100 in which
a radio system 110 of the invention 1s used: as shown, a radio
system 110 of the invention comprises at least a first 120 and
a second 130 radio unit, both of which comprise a receiver
121, 131, and a transmitter 122, 132. Naturally, the number
of radio units shown i FIG. 1 as being comprised 1n the
radio system 110 of the invention 1s an example only, a radio
system of the invention can comprise a number of radio units
which exceeds two.

As shown 1n FIG. 1, each of the radio units 1s arranged to
communicate with au external radio unit, shown as 101 and
102 1n FIG. 1, where the first radio unit 120 communicates
with external radio unit 101, and the second radio unit 130
communicates with external radio unit 102. The verb “com-
municate” 1s here used to denote transmissions from the
transmitters 122, 132, of the radio umts 120, 130 to the
external radio umts 101, 102, and the reception of transmis-
sions by the recervers 121, 131, of the radio units 120, 130,
from the external radio units 101, 102. Symbolically, the first
external radio unit 101 1s shown as transmitting data labeled
as “A” 1n FIG. 1, and the second external radio unit 102 1s
shown as transmitting data labeled as “B” 1n FIG. 1, with the
data shown by means of arrows.

As 1s also 1ndicated in FIG. 1 by means of arrows with
dashed lines, there 1s a certain amount of interference in each
of the radio units, 1.e. the first radio unit 120 will to some
degree receive interfering transmissions “b” from the exter-
nal radio unit 102, and the second radio unit 130 will to some
degree receive mterfering “a” transmissions from the exter-
nal radio unit 101. It 1s such inter-path interference which it
1s an aim of the present invention to reduce.

According to the invention, the radio system 110 of the
invention comprises a feature which will reduce inter-path
interference: as shown in FIG. 1, there 1s a connection
labeled “+AP” between the transmitters 122, 132 of the first
and second radio units. This connection in FIG. 1 1s used to
symbolically indicate the presence of the following feature:
the transmutters 122, 132, of the two radio units 120, 130, are
arranged to vary the output power level of their transmis-
s10ns 1n response to a request from the external radio unit
with which they are arranged to communicate, and both of
the transmitters are also arranged to increase the output
power level of their transmissions in response to an increase
in the transmitter of the other radio unit. In other words, a
requested increase 1n the output power level of one of the
transmitters 122, 132 results 1n an increase in the output
power level of both transmitters 122, 132.

Due to this “linkage” between the transmitters, the power
balance between the paths (i.e. the connections between
radio umt 120—external radio unit 101 and radio umit
130—-external radio unit 102) will be maintained. If, con-
versely, each radio unit would independently increase its
output power level, the “power balance” between the paths
would be disturbed, which i1s not desirable.
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As also suggested implicitly by the text above, the exter-
nal radio units 101, 102, are arranged to signal to the radio
umt 120, 130, with which they are 1n commumnication 11 there
1s a need for an increase in the output power level of the
radio unit, due to, for example, path fading. Such signals can
for example, be sent over a dedicated control channel, or
they can be “interwoven” with other channels.

In a further embodiment 200 of the radio system of the
invention, which 1s shown in FIG. 2 with reference numbers

retained from FIG. 1 for corresponding components, at least
one, but preferably both, of the radio umts 120, 130,
comprise a cancellation circuit 123, 133, which functions as
follows, as 1s also indicated 1n FIG. 2: the cancellation
circuit 123 of the first radio unit 120 receives samples of the
signal received by the “other” radio unit’s recerver, 1.e. the
recetver 131 1in the second radio unit 130, as well as
receiving the signal from the “own” radio umt’s receiver, in
this case thus the receiver 121. Thus, as shown, the first radio
umt’s cancellation circuit 123 receives the signal symboli-
cally shown as A+b from both the “own” receiver 121 and
the receiver 131 of the other radio unit. The same principle
1s used for the signal received by the first cancellation unit
123 from the second radio unit’s receiver 131, with the B
dominating in this signal, and a being the interfering signal.
In addition, the same principle has been used to show the
signals received by the second cancellation unit 133 from
the two recervers 121, 131.

The exact function of the cancellation circuit 123 can vary
within the scope of the invention as will be realized by those
skilled 1n the art, since such cancellation circuits are well
known. However, one example of how the function of the
cancellation circuits 123, 133 can be exemplified by means
of the first cancellation circuit 123 and the signals 1t
receives:

The signal recerved from the first receiver 121 1s A+b. The
signal which it 1s desired to retain 1s A, and the signal which
1s received from the second recerver 1s multiplied by a factor
k=-b/B and then added to A+b, which gives us an output
signal from the first cancellation circuit 123 of A*(1+k) if A
1s here used to symbolize both the signals shown as A and
“a” 1n FI1G. 1. The same principle 1s suitably applied by the
second cancellation circuit 133 1n order to arrive at a signal
of B*(1+4k,), where k,=—a/A. The output signal from the
second cancellation circuit 133 1s shown as “B” 1in FIG. 1,
since the B signal 1s the dominant signal here.

The function of the radio units 120, 130 of the radio
system 200 will be explained further with reference to FIG.
3, which shows a block diagram of an embodiment of the
radio unit 120. It should be understood that although only
the function of one of the radio units 120 of the radio system
110 of the mnvention 1s explained here, the function of the
other radio umt 130 1s analogous. In FIG. 3, reference
numbers from FIGS. 1 and 2 have been maintained for
corresponding units. Also, although the description below
refers to a radio umt equipped with a cancellation unait, 1t
should be understood that 1n applicable parts the description
below applies to the radio units of FIG. 1 as well.

As shown i FIG. 3, the radio unit 120 comprises an
antenna interface 210, which serves to connect the trans-
mitter 122 and receiver [132] /21 of the radio unit 120 to an
antenna. As 1s also shown in FIG. 3, the radio unit 120
comprises a control unit 208, which control the function of,
inter alia, the recerver 121 and the transmitter 122. Suitably,
but not necessarily, the control unit 208 comprises one or
more processors, for example a microprocessor. The radio
unmt 120 also comprises an interface unit 240, which 1s the
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interface towards one or more other radio units, 1n this case
the second radio unit 130, for which reason the interface unit
1s labeled “RU 2 Int”.

It 1s through the interface unit 240 that the radio unit 120
receives the information described above from the second
(or more) radio unit, 1.e. the sample of the signals received
by the receiver of the second radio unit, as well as requests
for increase in the output power level of the transmitter 122
of the second radio unit. In addition, it should be mentioned
that the interface umt 240 1s “reciprocal”, 1.e. signals which
are received through the interface umt 240 also correspond
to signals which are sent to the second radio unit 130 11 the
radio system 110 1s designed so that the second radio unit
130 can utilize such signals.

As shown 1n FIG. 3, signals to the cancellation circuit 123
and the transmitter 122 are routed through the control circuit
208. This should be seen as a preferred example only, i1t 1s
naturally within the scope of the invention 1s to let the
signals be routed in other ways as well, for example to
connect them straight to their respective destinations, such
as for example, the cancellation circuit 123. The function of
the cancellation circuit 123 will not be elaborated upon here,
since 1t has been described above.

As also shown 1n FIG. 3, the radio unit 120 also comprises
a memory unit “Mem” 220. The memory umt 1s used 1n
order to, for example, let the control unit store data and, 1f
applicable, executable program code.

As explained 1n connection to FIG. 1, the transmitter 122
1s arranged to vary the output power level of i1ts transmis-
s10ns 1n response to a request from the external radio unit
with which 1t 1s arranged to communicate, 1.e. the external
radio unit 101, and it 1s also arranged to vary its output
power level of 1ts transmissions in response to a variation of
the output power 1n the transmitter of the other radio umit, so
that a requested increase in the output power level of one of
the transmitters results 1n an increase 1n the output power
level of both transmitters. It 1s such increases that are
suitably controlled by the control unit 208, by means of,
inter alia, the information receirved by the control unit from
the interface unit 240, as well as information comprised in
signals received by the “own”™ receiver 121. Also, 1t the
second radio unit 130 1s designed to utilize such information,
the control unit 208 transmits requests for an increase (and
in some embodiments, decrease, as will be described below)
to the second radio unit via the interface unit 240.

Regarding the increase 1n output power level from the
transmitters 122, 132, the following principle i1s suitably
adhered to: 1f one of the radio units recerves a request for an
output power 1ncrease, the request 1s met by both transmut-
ters 1n equal amounts, which 1s also the requested amount.

In the case that both of the external radio units request an
increase during one and the same time period, this 1s suitably
handled by letting the transmitters use the larger requested
increase, which 1s suitably handled by the control units of
the two radio units. The time period 1n question 1s of course
a design parameter which can be varied between different
systems, but a suitable range for such time periods 1s 10-100
msec.

As touched upon previously, 1n some embodiments of the
invention, the radio units are also arranged to let their
transmitters decrease their output power level 1n response to
requests for this from the external radio units, in the case that
a decrease 1s requested by all (both, in this case) of the
external radio units during the same time period. The time
period 1n question 1s of course a design parameter which can
be varied between different systems, but a suitable range for
such time periods 1s 10-100 msec.
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In one such embodiment, the decrease which 1s carried out
by the transmitters 122, 132, of the first 120 and second 130

radio units 1s the smaller of that requested by the two
external radio units, 11 the requested amounts vary. This 1s 1n
order to ensure that the path which needs the highest power
level has its needs met by the radio system.

Suitably, the requested decrease i1s carried out by the
transmitters 122, 132, of both radio units 120, 140 in equal
amounts.

In order to avoid “over-regulation”, in one embodiment
the radio units 120, 130, are arranged to 1gnore requests for
increases or decreases 1n the output power of their trans-
mitters for a defined period of time following an increase or
decrease 1n their output power level. The time period 1n
question 1s of course a design parameter which can be varied
between diflerent systems, but a suitable range for such time
periods 1s 10-100 msec.

FIG. 3 also shows an alternative configuration of the radio
umt 120, indicated by means of dashed lines: as shown, the
radio unit 120 can comprise an additional interface unit 212,
a “AP interface”, shown as “AP Int.” 1n FIG. 3. This unit 212
interfaces with a power control unmt 214 “AP Ctrl” which 1s
common to the radio unit 120 and one or more other radio
units 1n a radio system in which the radio unit 120 1s
comprised. Thus, 1n the example shown in FIG. 2, the
additional interface unit receives commands for variations,
1.€. increases and/or decreases 1n the output power level. The
notation “AP”” 1s used here for such variations, 1n order to
show that commands from the control units are suitably
given as a “‘delta”, 1.e. relative to a nominal power level
which 1s suitably set when the radio unit 120 1s 1installed, and
which 1s a value which 1s also stored, suitably in the radio
unit, for example in the memory unit 220.

In an embodiment which uses a common power control
unit such as the one shown as “AP Ctr]” 214 1in FIG. 3,
requests for variations in the output power level of the
transmitter Tx1 are suitably received via the receiver Rx1
121 and routed to the common power control unit via the
interface 212; commands for variations in the output power
level of the transmitter unit 122 are then also recerved from
the common power control unit via the interface 212. Also,
if a common power control unit 1s used, 1t 1s suitably this unit
which handles the logic mnvolved 1n setting the values for
variations in the output power level of the transmaitter Tx1,
as well as the transmitters of the other radio units comprised
in the system of the invention, 1.e. in the case shown 1n FIG.
2 the transmitter 132 of the second radio unit 130.

FIG. 4 shows a schematic flow chart of a method 400 of
the mvention. Steps which are options or alternatives are
indicated by means of dashed lines and arrows 1n FIG. 4.

As shown 1n FIG. 4 and as has also emerged from the
description above, the method 400 of the nvention 1is
intended for use 1n a radio system such as the one 110 of
FIGS. 1 and 2, and comprises, box 410, the use of at least
a first radio unit 1n order to communicate with a first external
radio unit and a second radio unit 1n order to communicate
with a second external radio unit, with both radio unaits
comprising a transmitter and a receiver.

According to the mvention, the method 400 comprises
letting the transmitters of both of the radio units vary, box
415 the output power level of their transmissions 1n response
to a request from the external radio unit with which they
communicate, and also letting both of the transmitters
increase, box 420, the output power level of their transmis-
s101s 1n response to an increase in the transmitter of the other
radio unit, so that a requested variation in the output power
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level of one of the transmitters results 1n a variation 1n the
output power level of both transmaitters.

In one embodiment of the method 400, box 425, 1f the
requested variation AP 1s a request for an increase, the
requested increase AP 1s carried out by both transmitters in
equal amounts, which 1s the requested amount.

In one embodiment of the method 400, box 430, the radio
units let their transmitter use the larger increase AP 1n the
case that both of the external radio units request a variation
which 1s an increase during the same time period.

In one embodiment of the method 400, box 435, the
transmitters of both the first and second radio units only
carry out a decrease —AP 1n the power level of their trans-
missions 1n response to requests for decrease which are
requested by both of the external radio units during the same
time period, shown as At mn FIG. 4.

In one embodiment of the method 400, the decrease which
1s carried out by the transmitters of the first and second radio
units 1s the smaller of that requested by the two external
radio units, 11 the requested amounts vary.

In one embodiment of the method 400, a requested
decrease 1s carried out by the transmitters of both radio units
in equal amounts.

In one embodiment of the method 400, the radio units
ignore requests for increases or decreases 1n the output
power of their transmitters during a defined period of time
following an increase or decrease in their output power
level.

In one embodiment of the method 400, at least one of the
radio units (120, 130) carries out a cancelling operation in
order to cancel interference from the external radio unit with
which the other radio unit 1n the system 1s arranged to
communicate, the canceling being performed by means of
receiving samples of the signal recerved by the other radio
unit’s receiver as well as the signal received by the own
radio unit’s receiver.

The mvention 1s not limited to the examples of embodi-
ments described above and shown in the drawings, but may
be freely varied within the scope of the appended claims.

The 1nvention claimed 1s:

1. A radio system comprising:

at least a first and a second radio unit, both of which radio

units comprise a transmitter and a receiver;

the first radio unit arranged to communicate with a first

external radio unit and the second radio umt arranged
to communicate with a second external radio unit; arnd

[and] the transmitters of both the first and the second radio

units arranged to vary [the output power level] respec-
tive output power levels ol their transmissions 1n
response to a [request] communication from the exter-
nal radio unit with which they are arranged to commu-
nicate, with both of said transmitters also being
arranged to vary the [output power level] respective
output power levels of their transmissions 1n response
to a variation in the output power level of the trans-
mitter of the other of the first and second radio unit, so
that a [requested] variation in the output power level of
one of the transmitters results 1 a variation in the
output power level of both transmitters, wherein [both
radio units are arranged to enable their transmitters to
use a larger of an increase 1n a variation in the output
power level specified 1n a request from both of the first
and second external radio units, wherein the request
includes the variation which 1s an increase during the
same time period] both of said transmitters also being
arranged to vary the respective output power levels of
their transmissions such that, when a communication
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from the first external rvadio unit would cause a first
increase value in output power level at the first radio
unit in a time period, and a communication from the
second external radio unit would cause a second
increase value in output power level at the second radio
unit during the time period, both the first and the
second radio units use a larger of the first increase
value and the second increase value to vary the respec-
tive output power levels of theiv transmissions.

2. The radio system of claim 1, wherein said first and
second radio units are arranged to enable their transmitters
to only carry out a decrease in the [power level] respective
output power levels of their transmissions in response to
[requests for] communications that would cause a decrease
[which are requested] by both of the first and second external
radio units during the same time period.

3. The radio system of claim 2, wherein [the decrease
which 1s carried out by the transmitters of the first and
second radio units 1s the smaller of that requested by the first
and second external radio units, 1f the requested amounts
vary] both of said transmitters also being arranged to vary
the respective output power levels of their transmissions
such that, when the communication from the first external
radio unit would cause a first decrease value in output
power level at the first radio unit in a time period, and the
communication from the second external rvadio unit would
cause a second decrease value in output power level at the
second radio unit during the time period, both the first and
the second radio units use a smaller of the first decrease
value and the second decrease value to vary the respective
output power levels of their transmissions.

4. The radio system of claim 3, wherein [said requested]
the decrease in output power level is [carried out] used by
the transmitters of both the first and second radio units in
equal amounts.

5. The radio system of claim 1, wheremn the first and
second radio units are arranged to ignore [requests for]
communications that would cause increases or decreases 1n
the output power of their transmitters during a defined
pertod of time following an increase or decrease in their
output power level.

6. The radio system of claim 1, wherein at least one of the
first and second radio units 1s equipped with a cancellation
circuit for cancelling interference from the external radio
unit with which the other radio unit 1n the system 1s arranged
to communicate, said cancellation circuit being arranged to
perform cancelation by receiving samples of the signals
received by the receivers of both the first and second radio
units.

7. A method for use in a radio [system ,] system, com-
prising the use of at least a first radio unit 1n order to
communicate with a first external radio unit and a second
radio unmit i order to communicate with a second external
radio unit, both of said radio units comprising a transmitter
and a receiver, the method comprising;:

enabling the transmitters of both tze first and the second

radio units to vary [the output power level] respective
output power levels of their transmissions 1n response
to a [request] communication from the external radio
unit with which they communicate; and enabling both
of said transmitters to vary the [output power levell
respective output power levels of their transmissions 1n
response to a variation 1n the output power level of the
transmitter ol the other of the first and second radio
unit, so that a [requested] variation in the output power
level of one of the transmitters results 1n a variation 1n
the output power level of both transmitters, wherein
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both [radio units enable their transmitters to use the
larger increase in the case that both of the first and
second external radio units request a variation which 1s
an increase during the same time period] of said
transmitters also being arranged to vary the respective
output power levels of their transmissions such that,
when a communication from the first external radio unit
would cause a first increase value in output power level
at the first radio unit in a time period, and a commu-
nication from the second external radio unit would
cause a second increase value in output power level at
the second radio unit during the time period, both the
first and the second vadio units use a larger of the first
increase value and the second increase value to vary
the respective output power levels of their transmis-
sions.

8. The method of claim 7, wherein the transmaitters of both
of said first and second radio units only carry out a decrease
in the [power level] respective output power levels of their
transmissions in response to [requests for] communications
that would cause a decrease [which are requested] by both
of the first and second external radio units during the same
time period.

9. The method of claim 8, wherein [the decrease which is
carried out by the transmitters of the first and second radio
units 1s the smaller of that requested by the first and second
external radio units, if the requested amounts vary], when
the communication from the first external radio unit would
cause a first decrease value in output power level at the first
radio unit in a time perviod, and the communication from the
second external radio unit would cause a second decrease
value in output power level at the second radio unit during
the time period, both the first and the second radio units use
a smaller of the first decrease value and the second decrease
value to vary the respective output power levels of their
Iransmissions.

10. The method of claim 9, wherein [said requested] e
decrease in output power level is [carried out] used by the
transmitters of both the first and second radio units 1n equal
amounts.

11. The method of claim 7, wherein the radio units 1gnore
[requests for] communications that would cause increases or
decreases 1n the respective output power levels of their
transmitters during a defined period of time following an
increase or decrease 1n their output power level.

12. The method of claim 7, wherein at least one of the
radio units carries out a cancelling operation 1 order to
cancel interference from the external radio unit with which
the other radio unit 1n the system 1s arranged to communi-
cate, said canceling being performed by receiving samples
of the signals received by the recervers of both the first and
second radio units.

13. The [method] radio system of claim 1, wherein the
first radio unit’s output power level depends on the output
power level [requests of] caused by a communication from
the second radio unit, and the second radio unit’s output
power level depends on the output power level [requests of]
caused by a communication from the first radio unait.

14. The [method] radio system of claim 1, wherein the
variation in the output power level of one of the [transmitter]
transmitters is [a requested] ar increase.

15. The [method] radio svstem of claim 14, wherein the
[requested] increase results in an increase in the output
power level of both transmitters.

16. The [method] radio system of claim 1, wherein the
first radio unit includes a first interface unit which connects
an antenna of the first radio unit to the first radio unmit’s
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transmitter and receiver, and wherein the second radio unit
includes a second interface unit which connects an antenna
ol the second radio unit to the second radio unit’s transmaitter
and receiver.

17. The [method] radio system of claim 16, wherein the
first interface unit receives information from the second
radio umit that includes samples of signals received by the
second radio unit as well as [requests for] communications
that would cause an increase 1n the output power level of the
transmitter of the second radio umnat.

18. The [method] radio system of claim 1, wherein the
first radio unit includes a first cancellation circuit and the
second radio unit includes a second cancellation circuit.

19. The [method] radio system of claim 18, wherein the
first cancellation circuit recerves a signal from the first radio
unit and another signal from the second radio unit, wherein
a desired output signal of the first cancellation circuit by
multiplying the signal received from the second radio umit
by a factor “k.”

20. A radio system comprising:

at least a first and a second radio unit, both of which radio

units comprise a transmitter and a receiver,

the first radio unit arranged to communicate with a first

external radio unit and the second radio unit arranged
to communicate with a second external radio unit; and
the transmitters of both the first and the second radio units
arranged to vary respective output power levels of their
transmissions in response to a communication from the
external radio unit with which they arve arranged to
communicate, with both of said transmitters also being
arranged to vary the respective output power levels of
theiv transmissions in vesponse to a variation in the
output power level of the transmitter of the other of the
first and second radio unit, so that, when a communi-
cation from one of the first or the second external radio
units would cause a variation in the output power level
of the transmitter with which it is arranged to commu-
nicate, the variation in the output power level of one of
the transmitters vesults in the variation in the output

power level of both transmitters.
21. The radio system of claim 20, wherein both of said
transmitters arve arrvanged to vary the respective output

power levels of their transmissions, so that, when commu-

nications from both the first and the second external radio
units would cause variations in the respective output power
levels of the radio units with which each of the external
radio units arve arranged to communicate, the variations in
the output power levels of both of the transmitters vesults in
a variation in the output power levels of both transmitters
that is dependent on one of the variations that comprises a
lavgest increase in the output power level.

22. The radio system of claim 20, wherein the variations
in the respective output power levels of the radio units
comprise variations that are an increase duving a same time

period.

23. A method for use in a radio system, comprising the use
of at least a first radio unit in ovder to communicate with a

first external radio unit and a second radio unit in ovder to

communicate with a second external vadio unit, both of said
radio units comprising a transmitter and a rveceiver, the

method comprising:
enabling the transmitters of both the first and the second

radio units to vary respective output power levels of
theiv transmissions in vesponse to a communication
from the external vadio unit with which they commu-
nicate; and



US RE47,346 E

11

enabling both of said transmitters to vary the respective
output power levels of their transmissions in response
to a variation in the output power level of the trans-
mitter of the other of the first and second vadio unit, so
that when a communication from one of the first or the
second external radio units would cause a variation in
the output power level of the transmitter with which it
is arranged to communicate, the variation in the output
power level of one of the transmitters results in the
variation in the output power level of both transmitters.
24. The method of claim 23, wherein both of said trans-
mitters ave arranged to vary the rvespective output power
levels of their transmissions, so that, when communications
from both the first and the second external radio units would
cause variations in the respective output power levels of the
radio units in which each of the external radio units are
arranged to communicate, the variations in the output
power levels of both of the transmitters rvesults in a variation
in the output power levels of both tramnsmitters that is
dependent on one of the variations that comprises a largest
increase in the output power level.
25. The method of claim 23, wherein the variations in the
respective output power levels of the radio units comprise
variations that are an increase during a same time period.
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