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(57) A communication system reduces the transmitter overloading of a transmit scanning receiver by reducing
transmitter signals transmitted from an overloading transmitter and received by the transmit scanning receiver. A
sample of a transmitter signal to be transmitted 1s obtained from the transmitter before transmission. After the
transmitter signal 1s transmitted and received by the transmit scanning receiver, the sample 1s used to reduce the
transmitter signal at the transmit scanning receiver. To do so, the sample 1s delayed, adjusted and combined with the
transmitter signal. In certain embodiments, a portion of a transmitter signal 1s obtained from a transmit path of a
transmitter prior to transmission and put on a coupled path. The transmitter signal on the coupled path 1s adjusted and
injected 1nto a transmit scanning path of the transmit scanning receiver to combine with a transmatter signal which was
transmitted by the transmitter and received at the transmit scanning receiver. A delay element 1n the coupled path 1s
used to adjust the delay on the coupled path to correspond to the delay experienced by the transmitter signal which was
transmitted by the transmitter and then received by the transmait scanning receiver. Amplitude and phase adjusters on
the coupled path amplitude and phase adjust the transmitter signal on the coupled path to reduce the transmatter signal
on the transmit scanning path. To improve the reduction of the transmitter signal on the transmit scanning path,
measurements of at least the transmitter signal on the transmit scanning path can be made, and the measurements can
be used to adjust the phase and/or amplitude of the transmaitter signals on the coupled path to reduce the level of the
transmitter signal on the transmit scanming path. Furthermore, successive cancellation stages comprising parallel
coupled paths can be implemented to provide more suppression of the transmitter signal on the transmit scanning path.
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METHOD AND APPARATUS TO REDUCE TRANSMITTER OVERLOAD
IN A TRANSMIT SCANNING RECEIVER

ABSTRACT

A communication system reduces the transmitter overloading of a transmit
scanning receiver by reducing transmitter signals transmitted from an overloading
transmitter and received by the transmit scanning receiver. A sample of a transmitter
signal tc)) be transmitted is obtained from the transmitter before transmission. After
the transmitter signal 1s transmitted and received by the transmit scanning receiver,
the sample is used to reduce the transmitter signal at the transmit scanning receiver.
To do so, the sample 1s delayed, adjusted and combined with the transmitter signal.

In certain embodiménts, a portion of a transmitter signal is obtained from a transmit
path of a transmuitter prior to transmission and put on a coﬁpled path. The transmitter
signal on the coupled path is adjusted and injected into. a transmit scanning path of the
transmit scanning receiver to combine with a transmitter signal which was transmitted
by the transmitter and recetved at the transmit scanning receiver. A delay element in
the coupled path is used to adjust the delay on the coupled path to correspond to the

delay experienced by the transmitter signal which was transmitted by the transmitter
and then received by the transmit scanning receiver. Amplitude and phase adjusters
on the coupled path amplitude and phase adjust the transmitter signal on the coupled
path to reduce the transmitter signal on the transmit scanning path. To improve the
reduction of the transmitter signal on the transmit scanning path, measurements of at

least the transmitter signal on the transmit scanning path can be made, and the

measurements can be used to adjust the phase and/or amplitude of the transmitter
signals on the coupled path to reduce the level of the transmitter signal on the
transmit scanning path. Furthermore, successive cancellation stages comprising
parallel coupled paths can be implemented to provide more suppression of the

transmitter signal on the transmit scanning path.
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METHOD AND APPARATUS TO REDUCE TRANSMITTER OVERLOAD
IN A TRANSMIT SCANNING RECEIVER

BACKGROUND OF THE INVENTION
1. Field of The Invention
This invention relates to communications and, more particularly, to a method

and apparatus to reduce the transmitter overload of a transmit scanning receiver.

2. Description of Related Art

A transmit scanning receiver for a transmitter typically operates at the
transmit frequencies of the transmitter and other nearby transmitters. The transmit
scanning receiver scans for other nearby transmitters that are operating at the transmit
frequencies. By scanning for the transmit frequencies for nearby transmitters, the
transmit scanning receiver can be used to find transmit frequencies for its transmitter
which are not being used by the other transmitters. Due to the typical close proximity

of the transmit scanning receiver to the transmitter, transmissions from the transmitter

can hamper the ability of the transmit scanning receiver to scan the transmit
frequencies. For example, the front-end of the transmit scanning receiver, which
typically includes the initial signal processing components of the transmit scanning
receiver can become overloaded by the relatively much higher amplitude or power
levels of the transmissions from the transmitter. In overloading the transmit scanning
receiver, these transmissions from the transmitter causes spurious signals to be

generated within the front-end of the transmit scanning receiver, thereby causing the

transmit scanning receiver to be inetfective in scanning for other transmit frequencies.

To prevent the overloading of the transmit scanning receiver, prior systems require
the transmitter to stop transmitting when the transmit scanning receiver is scanning.
Requiring the transmitter to stop transmitting when the transmit scanning receiver is
scanning, however, can cause interruptions in service. For example, when a
transmitter which 1s sending transmissions at a particular transmit frequency
encounters an interferer at that frequency, the transmitter may attempt to hop to

another transmit frequency for sending the transmissions. However, if the transmitter

'
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must stop transmitting to let the transmit scanning receiver scan for an acceptable
transmit frequency, an interruption in service can occur.
Thus, a need exists for a system which reduces the transmitter overload of a

transmit scanning receiver.

SUMMARY OF THE INVENTION

The present invention reduces the transmitter overloading of a transmit
scanning receiver by reducing transmitter signals transmitted from an overloading
transmitter and received by the transmit scanning receiver. A sample of a transmitter
signal to be transmitted is obtained from the transmitter before transmission. After
the transmitter signal is transmitted and received by the transmit scanning receiver,
the sample 1s used to reduce the transmitter signal at the transmit scanning receiver.
To do so, the sample 1s delayed, adjusted and combined with the transmitter signal.
In certain embodiments, a portion of a transmitter signal 1s obtained from a transmit
path of a transmitter prior to transmission and put on a coupled path. The transmitter
signal on the coupled path 1s adjusted and injected into a transmit scanning path of the
transmit scanning receiver to combine with a transmitter signal which was transmitted
by the transmitter and received at the transmit scanning receiver. A delay element in
the coupled path 1s used to adjust the delay on the coupled path to correspond to the
delay experienced by the transmitter signal which was transmitted by the transmitter
and then received by the transmit scanning receiver. Amplitude and phase adjusters
on the coupled path amplitude and phase adjust the transmitter signal on the coupled
path to reduce the transmitter signal on the transmit scanning path. To improve the
reduction of the transmitter signal on the transmit scanning path, measurements of at
least the transmitter signal on the transmit scanning path can be made, and the
measurements can be used to adjust the phase and/or amplitude of the transmitter
signals on the coupled path to reduce the level of the transmitter signal on the
transmit scanning path. Furthermore, successive cancellation stages comprising
parallel coupled paths can be implemented to provide more suppression of the

transmitter signal on the transmit scanning path.
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BRIEF DESCRIPTION OF THE DRAWINGS

Other aspects and advantages of the present invention may become apparent

upon reading the following detailed description and upon reference to the drawings in

which:

FIG. 1 shows a general block diagram of an embodiment of a system for
reducing transmitter overload of a transmit scanning receiver according to the
principles of the present invention; and

FIG. 2 shows a more specific embodiment of the transmitter overload

reduction system of FIG. 1 according to the principles of the present invention.

DETAILED DESCRIPTION

[llustrative embodiments of the method and apparatus to reduce transmitter
overload in a transmit scanning receiver according to the principles of the present
invention are described below. In FIG. 1, a transmit signal cancellation stage 10a is
shown comprising a coupled path 11 between a transmit path 12 of a transmitter 13
and the transmit scanning path 16 of a transmit scanning receiver 17 of a receiver 18.
In this example, the front-end of the transmitter and receiver elements 13 and 14 for
the base station 14 are shown 1n greater detail than the remainder of the base station
14 to illustrate the present invention. For discussion purposes, the transmitter 13 and
receiver 18 are simply shown as blocks, but 1t should be understood that the
transmitter 13 and receiver 18 can include multiple radios which transmit and receive
signals and can be arranged 1n different configurations depending on the architecture
of the base station 14. The transmitter 13 and receiver 18 are described as including
respective portions of the front end of the base station 14. For example, the transmit
path 12 1s described as part of the transmitter 13, and the transmit scanning path is
described as part of the transmit scanning receiver. Additionally, the transmit
scanning receiver 17 1s shown as a block within the receiver 18, and 1t should be
understood that the transmit scanning receiver can be implemented with a dedicated

radio or within existing receiver circuitry depending on the application.
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In this embodiment, a coupler 20 couples or provides a sample of the
transmitter signals on the transmit path 12 onto the coupled path 11 of the
cancellation stage 10a. In this particular embodiment, the coupler 20 introduces low
loss (about .5 dB) on the transmit path 12 but can introduce 10-20dB of loss to the
transmitter signals coupled onto the coupled path 11. A delay 24 in the coupled path
11 delays the transmuitter signals on the coupled path 11 to coincide with the delay
experienced by transmitter signals which are transmitted from the transmit path 12
and received on the transmit scanning path 16. In FIG. 1, the delay 24 reflects the
relative delay difference between the delay experienced by the transmitter signals in
passing through a transmit filter 26, traveling over the air from antenna 28 to antenna
30, and passing through transmit scanning filter 32 onto the transmit scanning path 16
and the delay experienced by the transmitter signal on the coupled path 11. The delay
of the transmitter signals on the coupled path 11 need not exactly match the delay
experienced by the transmitter signals which are transmitted to the transmit scanning
path. As would be understood by one of ordinary skill in the art, however, the delays
experienced by both sets of transmitter signals should match in that the corresponding
portions of the transmitter signals can be combined in a manner that reduces or
suppresses the transmitter signals on the transmit scanning path 16. For example, the
delay difference can be on the order of picoseconds. Each stage 10n can provide
about the same amount of cancellation, for example 20-30dB, but when the
transmitter signal gets very small, such as -80 dBm, the cancellation becomes very
small.

A phase and amplitude adjuster 34 adjusts the phase and amplitude of the
transmitter signals on the coupled path 11, and a coupler 36 injects the transmitter
signals from the coupled path 11 onto the transmit scanning path 16 to reduce or
suppress the transmitter signals on the transmit scanning path 16. By properly
adjusting the phase and/or amplitude of the coupled transmitter signals, the coupled
transmitter signals will combine with the transmitter signals on the transmit scanning
path 16 in a manner that reduces the transmitter signals from the transmit scanning

path 16. Depending on the particular application and the particular design, the
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scheme can reduce the transmitter signals on the transmit scanning path 16 by 3dB-
50dB (typically from 10-40 dB). The amount of attenuation of the transmitter signals
on the transmit scanning path 16 depends in large part on the differences between the
phases and amplitudes of the corresponding portions of the transmitter signals on the
transmit scanning path 16 and the transmitter signals on the coupling path 11. To
Increase the amount of attenuation, the amplitude difference between the transmitter
signals on the transmit scanning path 16 and the coupling path 11 should approach
zero and the phase difference between them should approach 180 degrees. Effective
cancellation of the transmitter signal can be achieved using an amplitude difference of
2dB and a phase difference of 175-1835 degrees between the received transmitter
signal and the coupled transmitter signal. To further improve cancellation of the
transmitter signals on the transmit scanning path 16, successive cancellation stages
10n can be used to provide additional suppression of the transmitter signals on the
transmit scanning path 16. By suppressing the overloading transmitter signals on the
transmit scanning path 16, the transmitter 13 can continuously transmit transmitter
signals while the transmit scanning receiver 17 scans the transmit frequencies.

To improve reduction of the overloading transmitter signals on the transmit
scanning path 16 in various embodiments, control circuitry 38 can measure the
amplitude and/or phase of the overloading transmitter signals before and/or after a
cancellation stage 10a-n and adjust the amplitude and/or phase of the transmitter
signals on the coupled path 11 for improved cancellation of the transmitter signals on
the transmit scanning path 16. The control circuitry 38 can also measure the phase
and/or amplitude of the transmitter signals on the coupled path 11 to adjust the phase
and/or amplitude of the transmitter signals on the coupled path 11 for improved
cancellation of the transmitter signals on the transmit scanning path 16. The control
circuitry 38 provides improved cancellation of the transmitter signals on the transmit
scanning path 16 by attempting to adjust the phase and/or amplitude of the transmitter
signals on the coupled path 11 to approach the amplitude of and/or achieve a 180

degree phase difference with the transmitter signals on the transmit scanning path 16.
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In FIG. 1, the control circuitry 38 is shown with inputs which can be used to
measure the phase and/or amplitude of the transmitter signals on the coupled path 11,
the phase and/or amplitude of the overloading transmitter signals on the transmit
scanning path 16 prior to cancellation, the phase and/or amplitude of the signals on
the transmit scanning receive path 16 after cancellation, or combinations thereof.
Embodiments of the transmitter overload reduction system according to the principles
of the present invention can include control circuitry which measures any one of these
parameters, different parameters or combinations these or different parameters to
adjust the amplitude and/or phase ot the transmitter signals on the coupled path 11 for
improved suppression of the overloading transmitter signals. Thus, reducing the
overloading of the transmit scanning receiver due to transmitter signals from a
transceiver of the same base station can be enhanced by using control circuitry using
feedback and/or feedforward information to adjust the amplitude and/or phase of the
coupled transmitter signals.

The control circuitry 38 can use one, some or all of these input parameters as
inputs to a look-up table that provides the appropriate phase and/or gain for the
transmitter signals on the coupled path 11. Alternatively, the control circuitry 38 can
use the input parameter(s) to determine desired phase and/or amplitudes or phase
and/or amplitude adjustments for the transmitter signals on the coupled path 11. For
example, the control circuitry 38 can measure and compare the amplitudes and/or
phases of the transmitter signals on the coupled path 11 and the transmit scanning
path 16 to provide the amplitude and/or phase information. Moreover, the control
circuitry 11 could simply measure the amplitude of the transmitting signal on the
transmit scanning path 16 to provide amplitude information to the adjuster 34 and/or
measure the phase differences between the transmitter signals to provide phase
information to the adjuster 34. In another approach, the amplitude of the transmitter
signal on the transmit scanning path 16 is measured prior to cancellation to provide
amplitude adjustment of the transmitter signals on the coupled path 11.

In other approaches, the control circuitry 11 monitors the power level of the

transmitter signals on the transmit scanning path 16 after cancellation, and
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systematically changes the phase and/or amplitude adjustment in response to
reductions in the power level of the overloading transmitter signals on the transmit
scanning path 16 after cancellation. Differeht configurations and variations of the
control circuitry 38 are possible. Additionally, successive cancellation stages 10n
using control circuitry are possible to further suppress the overloading transmitter
signals, and different cancellation stages can measure different parameters and have
different configurations.

In the embodiment of FIG. 1, the cancellation stages 10a-n are coupled
between the transmit path 12 of the transmitter 13 and the transmit scanning path 16
of the receiver 18 which are at the same base station 14. The base station 14 includes
the antennas 28 and 30 to provide antenna diversity, and the transmit scanning 16 is
shown as coupled to the antenna 30. The present invention can be used with base
station, transcelver or transmitter/receiver arrangements where a transmit scanning
recelver uses a dedicated antenna or shares one or several antennas. As would be
understood by one of ordinary skill in the art, the present invention can be used with a
variety of configurations where transmitter signals from a particular transmitter are
being suppressed on a receiver path by obtaining a sample of the transmitter signals
before transmission.

In this embodiment, radio frequency (RF) signals are received by the antennas
28 and 30. The signals received on the antenna 28 pass through the RX filter 42 of
the duplexer 44 and onto the first receive path 46 to a low noise amplifier 48 and to
the rest of the receiver circuitry 18. Depending on the position of switch 50 (transmit
scanning mode 1n current position) in this particular embodiment, the signals received
on the antenna 30 can pass through the transmit filter 32 of the duplexer 56 onto the
transmit scanning path 16. The transmit filter 32 permits the transmitter band of
frequencies to pass onto the transmit scanning path 16. On the transmit scanning path
16, the transmitter signals from the transmitter 13 are suppressed by the cancellation
stages 10a-n as discussed above. Then, the transmitter signals, including the
suppressed transmitter signals from the transmitter 13 and the transmitter signals from

other transmitters (not shown), are provided to a low noise amplifier 52. At this point
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in this particular embodiment, the transmitter signals from the transmitter 13 (the
overloading transmitter signals) should be suppressed while the transmitter signals
from the other transmitters (not shown), such as those from other base stations (not
shown), are prominent and passed on to the remainder of the receiver 18 for channel
use analysis.

Alternatively, 1n this particular embodiment, if the switch 50 is connected to a
second receive path 54, the base station 40 is in a diversity receiver mode and not in a
transmit scanning mode, and the signals received on the antenna 30 pass through the
recerve filter 57 of the duplexer 56 and onto the second receiver path 54. A low noise
amplifier 58 on the second receive path 54 amplifies the received signals and
provides the signals to the remainder of the receiver 18.

FIG. 2 shows a more particular embodiment of the cancellation stage 10a of
FIG. 1. In this particular embodiment, the control circuitry 38 (FIG. 1) includes
received signal strength indicators (RSSI) 60 and 62, a phase detector 64 and a
controller 66. The RSSIs 60 and 62 provide signals proportional to the power levels
of the measured transmitter signals to the controller 66. The RSSI 60 measures the
strength or power level of the transmitter signals on the transmit scanning path 16
betore the cancellation stage 10a by using the coupler 36 to couple off a portion of the
transmitter signals on the transmit scanning path 16. The RSSI 62 measures the
strength of the transmitter signals on the transmit scanning path 16 after the
cancellation stage 10a by using a coupler 37 to couple off a portion of the transmitter
signals on the path 16. In this particular embodiment, the measurements of the
transmitter signals on the coupled path 11 are made after the adjuster 34
(measurements could be made of the transmitter signals prior to the adjuster 34), and
the measurements of the transmitter signals on the transmit scanning path 16 are
made before and after cancellation. A phase detector 64 receives the coupled
versions of the transmitter signals on the transmit scanning path 16 and the
transmitter signals on the coupled path 11, and measures the phase difference
between the transmitter signals on the coupled path 11 and the transmitter signals on

the transmit scanning path 16. The phase detector 64 provides the phase information
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(which could be other than simply the phase difference) to the controller 66. In
response to the inputs from the RSSIs 60 and 62 and the phase detector 64, the
controller 66 provides amplitude and phase adjustment information to adjuster 34 to
adjust the amplitude and/or phase of the transmitter signals on the coupled path 11 to
improve suppression of the overloading transmitter signals on the transmit scanning
path 16.

In certain embodiments, the controller 66 provides amplitude information to
the adjuster 34 for adjusting the amplitude of the transmitter signals on the coupling
path 11 based in part on the amplitude of the transmitter signals on the transmit
scanning path 16 prior to cancellation such that cancellation takes place at the output
of the coupler 36. The controller 66 attempts to reduce the amplitude difference
between the transmitter signals on the coupling path 11 and the transmitter signals on
the transmit scanning path 16. An amplitude difference of 2dB between them can be
acceptable. The controller 66 provides phase information to the adjuster 34 based in
part on the phase information from the phase detector 64 to adjust the phase of the
transmitter signals on the coupled path 11 in attempting to achieve a phase difference
of 180 degrees between the overloading transmitter signals on the transmit scanning
path 16 and the transmitter signals on the coupled path 11. By achieving a 180
degree phase difference between the transmitter signals, a 180 degree summation of
the transmitter signals at the output of the coupler 36 provides improved cancellation
of the overloading transmitter signals on the transmit scanning path. Depending on
the particular configuration, however, a 180 degree phase difference between the two
versions of the transmitting signals is not required, for example, a phase difference of
175-185 degrees can be acceptable.

Different control schemes are possible to obtain cancellation. For example,
the phase and/or amplitude of the overloading transmitter signals on the transmit
scanning path 16 could be compared with the phase and/or amplitude of the coupled
transmitter signals as a starting point in achieving cancellation. After the cancellation
stage 10a, a measurement of the amplitude or power level of the overloading

transmitter signals on the transmit scanning path 16 could be used to fine tune the
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phase and/or amplitude adjustments of the coupled transmitter signals to improve
cancellation. In systems using multiple cancellation stages 10n, the RSSI 62 could be
located 1n the transmit scanning receiver 19 to provide such amplitude information to
the one, all or some of the cancellation stages 10a-n.

In addition to the embodiments described above, alternative configurations of
the transmit signal cancellation system according to the principles of the present
invention are possible which omit and/or add components and/or use variations or
portions of the described cancellation system. For example, the transmitter signals
have been described as being coupled from the transmit path of the transmitter 13 and
coupled from the coupling path onto the transmit scanning path to reduce the
transmitter signals thereon. The term coupling covers the situation where the
transmitter signals on the transmit path are sampled or split from the transmit path
and where the transmitter signals are sampled from the transmit path and/or
reproduced on the coupling path and injected, added or combined into the transmit
scanning path. In some embodiments, the amplitudes of the overloading transmitter
sigﬁals and of the coupled transmitter signals can be measured and compared to
provide amplitude adjustment of the coupled transmitter signals while the post-
cancellation amplitude of the overloading transmitter signals could be used to provide
phase adjustment information to the adjuster 34 to lower the level of the overloading
transmitter signals after cancellation. Alternatively, in a relatively simple
embodiment, the amplitude of the overloading transmitter signals after cancellation is
the only input to the controller 66 which systematically adjusts the phase and/or
amplitude of the coupled transmitter signals in attempting to lower the amplitude of
the transmitter signals on the transmit scanning path 16.

Furthermore, the cancellation stages 10a-n have been described using different
configurations of distinct components, but it should be understood that the transmit
scanning receiver cancellation system and portions thereof can be implemented in
application specific integrated circuits, software-driven processing circuitry, firmware
or other arrangements of discrete components as would be understood by one of

ordinary skill in the art with the benefit of this disclosure. As such, although in the
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1llustrative embodiments each cancellation stage is shown with a respective control
and measurement circuitry, the control circuitry and measurement circuitry for the
cancellation stages 10a-n can be part of the receiver circuitry 18. Also, each
cancellation stage 1s shown as having the same control circuitry 38 (FIG. 1), but each
cancellation stage can be controlled differently, for example by measuring different
signals to adjust the phase and/or amplitude of the coupled transmitter signals.
Additionally, the control circuitry can be implemented on a circuit with a feedback
loop that iterates to the phase and/or amplitude adjustments that provide improved
cancellation. What has been described 1s merely illustrative of the application of the
principles of the present invention. Those skilled in the art will readily recognize that
these and various other modifications, arrangements and methods can be made to the
present invention without strictly following the exemplary applications illustrated and
described herein and without departing from the spirit and scope of the present

invention.
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CLAIMS:

1. A method of operating a communication system to reduce transmitter
signals transmitted from a transmitter and received by a transmit scanning receiver,
said method CHARACTERIZED BY the steps of:

5 obtaining from a transmit path of said transmitter transmitter signals to be
transmitted; and

using said obtained transmitter signals to reduce on a transmit scanning path
of a transmit scanning receiver said transmitter signals transmitted from said
transmitter and received by said transmit scanning receiver.

10 2. The method of claim 1 CHARACTERIZED IN THAT said step of
obtaining including the step of:

coupling from said transmit path onto a coupling path said transmitter signals
to be transmitted.

3. The method of claim 2 CHARACTERIZED BY the step of:

15 - delaying said transmitter signals on said coupled path to retlect the delay
experienced by said transmitter signals transmitted from said transmitter from said
transmit path to said transmit scanning path.

4. The method of claim 2 CHARACTERIZED BY the step of:

adjusting the amplitude of said transmitter signals on said coupled path.

20 5. The method of claim 4 CHARACTERIZED BY the step otf:

measuring the power level of said transmitter signals transmitted from said
transmitter to adjust the amplitude of said transmitter signals on said coupled path.

6. The method of claim 2 CHARACTERIZED BY the step of:

adjusting the phase of said transmitter signals on said coupled path.
25 . The method of claim 2 CHARACTERIZED IN THAT said step of

using including the step of:
coupling said transmitter signals on said coupled path onto said transmit
scanning path to suppress said transmitter signals transmitted from said transmitter.
8. A communication system including a transmitter with a transmit path

30 carrying transmitter signals and a transmit scanning receiver with a transmit scanning
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path carrying transmitter signals transmitted from said transmitter, said system
comprises a cancellation stage CHARACTERIZED BY:

a first coupler coupled to said transmit path of said transmitter which couples
transmitter signals from said transmit path onto a coupled path;

a delay element connected on said coupled path to delay said coupled

transmitter signals on said coupled path to reflect the delay experienced by said

transmitter signals transmitted from said transmit path to said transmit scanning path;

a phase and amplitude adjuster connected on said coupled path to adjust the
phase and amplitude of said coupled transmitter signals based at least in part on the
level of said transmitter signals on said transmit scanning path; and

a second coupler on said coupled path to couple said coupled transmitter
signals on said transmit scanning path to reduce said transmitter signals transmitted
from said transmitter on said transmit scanning path.

0. The system of claim 8 CHARACTERIZED BY successive
cancellation stages coupled in parallel between said transmit path and said transmit
scanning path.

10.  The system of claim 8 CHARACTERIZED IN THAT said phase and
attenuation adjuster adjusts the amplitude of said transmitter signals on said coupled
path in response to measurements of said transmitter signals transmitted from said
transmitter on said transmit scanning path and adjusts said phase of said transmitter
signals on said coupled path in response to measurements of said transmitter signals
on said coupled path and measurements of said transmitter signals on said transmit
scanning path after said transmitter signals are reduced at an output of said second

coupler.

11.  The system of claim 8 CHARACTERIZED IN THAT said transmitter

and said transmit scanning receiver are in the same base station.
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