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DESCRIPTION

BACKGROUND

[0001] Intermodulation (IM) is caused by non-linearities in the radio frequency (RF) path between the transmitter and the
receiver in a communication system. These non-linearities may exst within the transmitter amplification and filtering chain, at the
transmit antenna, along the propagation path between the transmitter and receiver, within the receiver antenna, or within the
receiver downconversion chain. Mathematically, these non-linear signals are described by a power series expansion that
describes the output voltage signal, voui(t), in terms of arithmetic powers of the input voltage signal, vin(t),

Vo )= 8,V (0)
k=1
where gy are the voltage gain coefficients corresponding to the k-th order non linearity. g7 is the nominal linear voltage gain of

the device.

[0002] Intermodulation distortion occurs when two or more modulated or unmodulated RF carrier signals interact to create
undesired signals on frequencies other than the original carrier signals. For example, if the input signal consists of two
unmodulated sinusoids of the form v(t) = A cos wat + B cos wpgt, the k = 3 term in the power series expansion above is

4 E%cos ,+ %cos 301{,/}

+ A%‘?[%cos @1 +%cos(2wA —w, +%cos(2w’,1 + o, )tj

g, (Acosw,t+ Beoswyt) = g,
3 3 3
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+B [Zcos Wyt + 20053(1)an

[0003] All of the expansion terms consist of sinusoidal signals at frequencies mwa + nwpg, where m+n=k. In some embodiments,

the value of k is odd. The value of k is referred to as the order of the intermodulation product.

[0004] In addition to the frequency translation effects illustrated in the above equation, practical communication systems also
have complex amplitude (and phase) modulations A = A(t) and B = B(f). The time domain product illustrated in the above
equation, therefore, gives rise to a spectrum-spreading effect due to the convolution of the corresponding frequency-domain
spectra, in accordance with the well-known Convolution Theorem of linear systems. Therefore, the intermodulation products
exhibit both frequency offsets and bandwidth expansion relative to the original signals A(f)cosw at and B(f)coswgt.

[0005] In full-duplex communication systems such as Inmarsat satellite services, the potential for interference exists when these
undesired intermodulation products fall on the same RF frequencies used by the receiver. Until mid-2005, Inmarsat assigned
channels to aeronautical services of any type that were specifically selected to assure that low-order intermodulation products
from multi-carrier radios did not fall in the frequency bands of the receiver. Inmarsat has determined that continuing to provide
this frequency management function has an adverse effect on its ability to satisfy the communication demands of its users.
Therefore, Inmarsat has determined that it will no longer attempt to manage frequency assignments after 2009.

[0006] The decision to end frequency management has raised the possibility that relatively low-order intermodulation products
from transceiver transmissions in the Inmarsat uplink band (1626.5 MHz -1660.5 MHz) will fall within the Inmarsat receive band of
(1525 MHz -1559 MHz). In such a situation, Inmarsat could effectively interfere with itself. To deal with the possibility of
interference, "Classic Aero" channels are, and will continue to be, managed to assure that only high order intermodulation
products fall in the GLONASS, GPS, and Inmarsat receive bands. These high order intermodulation products have relatively low
amplitude compared to the received signals and low order intermodulation products.

[0007] In addition, legacy equipment provides transmit-path filtering to protect these bands. However, new Swift Broadband and
some classes of Swift 64 channels will not benefit from such frequency management. Hence, Inmarsat has initiated a development
program to produce a new, high-technology transmit-path filter that could be used to provide additional protection in new
installations providing Swift Broadband and Swift 64. Unfortunately, such filtering does not, and can not protect any of the
frequency bands mentioned above from intermodulation products generated after the filter. Therefore, sources of intermodulation
products after the filter, such as transmit antenna intermodulation, continue to be of concern.



DK/EP 2017977 T3

[0008] EP1187435 discloses a related method of controlling intermodulation interference in a system including at least two
transmitters and a receiver.

[0009] For the reasons stated above, and for other reasons stated below which will become apparent to those of skill in the art
upon reading and understanding the present specification, there is a need in the art for a system and method to control
intermodulation interference.

SUMMARY

[0010] The present invention provides a method as defined in claim 1. The method may include the features of any one or more
of dependent claims 2 to 6.

[0011] The present invention also provides a radio as defined in claim 7. The radio may include the features of any one or more
of dependent claims 8 to 10.

[0012] In one embodiment, a method of controlling intermodulation (IM) interference is provided. The method comprises
determining if an IM product spectrum overlaps the spectrum of an assigned receive frequency and determining when
transmissions from at least two transmitters are to overlap in time. If the IM product spectrum overlaps the assigned receive
frequency spectrum, it is determined if a signal is being propagated on the receive frequency when the transmissions from the at
least two transmitters are to overlap in time. If a signal is not being propagated on the receive frequency, the at least two
transmitters are allowed to transmit the overlapping transmissions; and if a signal is being propagated on the receive frequency,
control steps are initiated to reduce the effects of IM interference.

DRAWINGS

[0013] Features of the present invention will become apparent to those of skill in the art from the following description with
reference to the drawings. Understanding that the drawings depict only exemplary embodiments of the present invention and are
not to be considered limiting in scope, the invention will be described with additional specificity and detail through the use of the
accompanying drawings in which:

Figure 1 is a block diagram of a system according to one embodiment of the present invention.

Figure 2 is a chart depicting exemplary frequency bands and intermodulation products.

Figure 3 is another chart depicting an exemplary intermodulation product which does not interfere with the receive band.
Figure 4 is another chart depicting an exemplary intermodulation product which does interfere with the receive band.

Figure 5 is a flow chart depicting a method of controlling intermodulation interference according to one embodiment of the present
invention.

DETAILED DESCRIPTION

[0014] In the following detailed description, reference is made to the accompanying drawings that form a part hereof, and in
which is shown by way of illustration specific illustrative embodiments in which the device may be practiced. These embodiments
are described in sufficient detail to enable those skilled in the art to practice the invention, and it is to be understood that other
embodiments may be utilized and that changes may be made without departing from the spirit and scope of the present invention.
The following detailed description is, therefore, not to be taken in a limiting sense.

[0015] Embodiments of the present invention enable a multi-carrier radio to reduce the effects of intermodulation interference. In
particular, embodiments of the present invention enable a processing unit to selectively take steps to reduce the effects of
intermodulation interference when necessary. That is, in some embodiments, the processing unit only takes control steps when
an intermodulation product actually poses a risk to proper reception of signals. Therefore, processing time and power are
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conserved when intermodulation products are either not generated or do not otherwise interfere with proper reception of signals.
It should be noted that, for simplicity, only the frequency offsets given by the equation in page 1 line 19 are illustrated in Figures
2, 3, and 4. That is, no bandwidth expansion effects are illustrated.

[0016] Figure 1 is a block diagram of a system 100 according to one embodiment of the present invention. System 100 includes
a radio 102 in communication with satellite 108. Radio 102 is located on an aircraft in this embodiment. However, embodiments of
the present invention are not to be so limited. For example, radio 102 can be used on sea craft or any other appropriate vehicle
or stationary system. Radio 102 is a multi-carrier transceiver radio which includes a processing unit 104 and at least two
transceivers 106A and 106B. Although only two transceivers 106A and 106B are shown in this example, it is to be understood that
any appropriate number of transceivers can be used in other embodiments. In addition, physically separate transmitters and
receivers can be used in place of one or both transceivers 106A and 106B in other embodiments.

[0017] The modulated outputs of transceivers 106A and 106B are combined in a single power amplifier 105. A diplexer filter 107
is used to filter the composite transmitted waveform consisting of the multiplicity of desired signals (two in this example) and any
intermodulation products produced by the amplifier 105. The diplexer filter 107 also separates the intended transmitted signal
from the desired received signals. However, filter 107 may be ineffective in providing sufficient protection against the transmitted
intermodulation products. The composite transmitted signal is passed through an antenna 109 to the satellite 108. Similarly, the
desired received signal (or signals) are received through the antenna 109, passed to the diplexer 107, and thence to the receive
ports of transcievers 106A and 106B. Although radio 102 and satellite 108 are described in relation to Inmarsat data service
communications (such as Inmarsat-Aero H, Inmarsat-Aero H+, Inmarsat Aero I etc.), embodiments of the present invention are
not to be so limited. In particular, it is to be understood that the system and method described herein can be implemented in a
system using other communication protocols susceptible to intermodulation interference, as well as a system that desires to
eliminate intermodulation to an independent service in closely proximate spectrum.

[0018] Transceivers 106A and 106B each transmit a signal to satellite 108 on an assigned transmit frequency. Similarly, each of
transceivers 106A and 106B receive a signal from satellite 108 over an assigned receive frequency. Fig. 2, for example, depicts a
graph showing exemplary transmit and receive frequencies for transceivers 106A and 106B. In particular, transceiver 106A
transmits on transmit frequency faT and transceiver 106B transmits on transmit frequency fgT each in transmit frequency band

101. In some embodiments using Inmarsat data service, transmit frequency band 101 comprises the frequencies 1626.5 Mhz -
1660.5 Mhz. Similarly, in Fig. 2, transceiver 106A receives signals on receive frequency far and transceiver 106B receives

signals on receiver frequency fgr. In the equivalent embodiment involving Inmarsat data service, receive band 103 comprises the

frequencies 1525 Mhz - 1559 Mhz In this Inmarsat communication case, there is a constant offset of 101.5 Mhz between the
transmit frequency and the corresponding receive frequency. For example, if transceiver 106A is instructed to transmit at 1631.5
Mhz, its associated receive frequency is then 1530 Mhz.

[0019] Also shown in Fig. 2 are intermodulation frequencies IM3, IM5, and IM7, representing third order (k = 3), fifth order (k = 5)
and seventh order (k = 7) intermodulation product frequencies, respectively. As stated above, the possibility exists that non-
linearities in the radio frequency path combine to produce intermodulation products on a receive frequency, or close enough to a
receive frequency that the bandwidth expanded spectrum of the intermodulation product overlaps the spectrum of the received
signal, thereby causing an interference event. For example, in the exemplary graph in Fig. 2, intermodulation frequency IM7 falls
on the receive frequency far corresponding to transceiver 106A. As can be seen in the graph in Fig. 3, as long as an

intermodulation product 310 does not occur at the same time a receive signal 312 is being propagated on frequency faR, then no

intermodulation distortion or interference is encountered. However, as shown in Fig. 4, when an intermodulation product 410 does
occur at the same time as a receive signal 412, the receive signal 412 can be lost if the intermodulation product 410 has a larger
amplitude at the transceiver input.. The intermodulation product 410 will frequently have a larger amplitude than the receive
signal 412 since the intermodulation product 410 only travels a short distance, whereas the receive signal 412 travels
approximately 22,000 miles from satellite 108 to transceiver 106A.

[0020] Processing unit 104 is configured to control the transmission of signals via transceivers 106A and 106B in order to limit
the effects of intermodulation distortion. In some embodiments, a transmit schedule, such as time division multiple access (TDMA),
is used. Each transceiver 106A and 106B has its own independent transmit schedule since each is transmitting on a separate
frequency. Processing unit 104 analyzes each of the transmit schedules to determine when the transceivers 106A and 106B are
scheduled transmission times that overlap. In other embodiments, a transmit schedule is not used and each transceiver 106A and
106B transmits once it has data ready to transmit and its respective channel is clear. In such embodiments, processing unit 104
controls when each of transceivers 106 Aand 106B is allowed to transmit based in part on the activity of the other transceiver. For
example, when transceiver 106A is ready to transmit, processing unit 104 determines if the transceiver 106B is also ready to
transmit or is already transmitting prior to allowing transceiver 106A to transmit. If transceiver 106B is not transmitting or is not
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ready to transmit, processing unit 104 allows transmission from transceiver 106A to proceed.

[0021] However, if both transceiver 106A and 106B are about to transmit, processing unit 104 determines if a signal is being
received on a receive frequency which is potentially affected by intermodulation products, such as frequency far in Fig. 2. For

example, if the receive signals are sent to radio 102 on a set time schedule, processing unit 104 analyzes the time schedule for
the receive frequency in question to determine if a receive signal is scheduled to be received. In other embodiments, processing
unit 104 causes the transceiver associated with the receive frequency to listen for a set period of time to determine if a signal is
being received on the receive frequency.

[0022] If a signal is being received on the receive frequency, processing unit 104 causes one of transceivers 106A and 106B to
delay transmitting its signal. For example, in some embodiments, processing unit 104 causes the transceiver with the lower priority
signal to delay transmission of the signal. The delayed signal is then transmitted at a later time (in the next available time slot, for
example). If both signals have the same priority and are intended to begin transmission at the same moment, the signal with the
longer transmit time is delayed, in some embodiments. Delaying the signal with the longer transmit time results in shorter delays.
In other embodiments, when both signals have the same priority, one signal is chosen at random to be delayed. However, if one
signal is already being transmitted, the "first to transmit" is allowed to continue and the "second to transmit" is delayed regardless
of the priority of the respective signals.

[0023] By delaying transmission from one of tranceivers 106A and 106B, an intermodulation product is not produced, thereby
preventing interference with the received signal due to intermodulation products. Further details of one embodiment of the
process implemented by processing unit 104 to control the effects of intermodulation distortion are described below with respect
to Fig. 5.

[0024] In some embodiments, rather than delaying the transmission of a signal from one of transceivers 106A and 106B,
processing unit 104 instructs transceiver 106A to drop the signal being received. The determination to drop a signal being
received or which transceiver to delay is based, in some embodiments, on the international and national standards for priority,
precedence, and preemption of safety communications known to one of ordinary skill in the art. For example, if the signals to be
transmitted over each of transceivers 106A and 106B are time critical safety communications, processing unit 104 allows the
signals to be transmitted and drops the signal being received.

[0025] In addition to delaying transmission or dropping a received signal, processing unit 104 is configured, in some
embodiments, to modify the strength of signals transmitted from one or both of transceivers 106 A and 106B to control the effects
of intermodulation interference. In particular, processing unit 104 is configured to cause transceivers 106A and 106B to
intentionally generate and measure the amplitude or power of intermodulation products falling within the receive band. For
example, the intentional intermodulation products can be generated and measured as part of system self-test actions. Such tests
establish the intermodulation performance of the installed equipment, including any aging or corrosion effects. Processing unit
104 then compares the measured amplitude of intermodulation products with a threshold. If the amplitude is below the threshold,
the intermodulation product will not cause interference with received signals. Therefore, no corrective action needs to be taken if
the amplitude is below the threshold. However, in some embodiments, the transmission power (signal strength) is set by the
communications protocol itself and can not be independently adjusted. In such embodiments, individual adjustment of the signal
strength is not an option.

[0026] Processing unit 104 includes or functions with software programs, firmware or other computer readable instructions for
carrying out various methods, process tasks, calculations, and control functions, used in controlling intermodulation interference.
These instructions are typically tangibly embodied on any appropriate medium used for storage of computer readable instructions
or data structures. Such computer readable media includes any available media that can be accessed by a general purpose or
special purpose computer or processing unit, or any programmable logic device.

[0027] Suitable computer readable media comprise, for example, non-volatile memory devices including semiconductor memory
devices such as EPROM, EEPROM, or flash memory devices; magnetic disks such as internal hard disks or removable disks
(e.g., floppy disks); magnetooptical disks; CDs, DVDs, or other optical storage disks; nonvolatile ROM, RAM, and other like media.
Any of the foregoing may be supplemented by, or incorporated in, specially-designed application-specific integrated circuits
(ASICs). When information is transferred or provided over a network or another communications connection (either hardwired,
wireless, or a combination of hardwired or wireless) to a computer, the computer properly views the connection as a computer
readable medium. Thus, any such connection is properly termed a computer readable medium. Combinations of the above are
also included within the scope of computer readable media.
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[0028] Figure 5 is a flow chart showing a method 500 of controlling intermodulation interference according to one embodiment of
the present invention. Method 500 can be implemented in computer readable media used by a processing unit such as
processing unit 104 described above. At 502, the processing unit determines if there are two or more transmitters (such as
transceivers 106A and 106B) in the radio such as radio 102. If only one transmitter is present, method 500 ends at 514. As stated
above, intermodulation products are not produced unless two or more transmitters are transmitting simultaneously. Therefore, the
check at 502 enables embodiments of the present invention to avoid unnecessary processing if only one transmitter is present.

[0029] If at least two transmitters are present in the radio, method 500 continues at 504 where the processing unit determines if
an intermodulation (IM) product frequency falls on one of the assigned receive frequencies. The IM product frequencies and
appropriate spectra can be calculated using equations known to one of ordinary skill in the art. Alternatively, the IM product
frequencies for varying combinations of transmission frequencies can be stored in a look-up table and retrieved based on the
assigned transmission frequencies. If none of the intermodulation product frequencies is such that the intermodulation product
spectrum overlaps the desired signal spectrum on one of the assigned receive frequencies, method 500 ends at 514. The check
at 504 also avoids unnecessary processing since interference will not occur if the intermodulation product spectra does not
overlap the desired signal spectrum on any associated receive frequencies. The intermodulation products may be produced but
they will not cause interference so no action needs to be taken.

[0030] If at least one of the intermodulation product spectra overlaps the desired signal spectrum, then the processing unit flags
the frequency for real-time detection and method 500 continues at 506 where the processing unit determines if the amplitude of
the intermodulation product is greater than a predetermined threshold. The amplitude of the intermodulation product is
determined by intentionally generating intermodulation products and measuring the amplitude of the IM product on the flagged
frequencies. The threshold is determined such that an IM amplitude below the threshold will not interfere with a received signal
and an IM amplitude equal to or greater than the threshold will interfere with a received signal. Therefore, if the IM amplitude is
lower than the threshold, method 500 ends at 514. If the IM amplitude is equal to or greater than the threshold, method 500
continues at 508.

[0031] At 508, the processing unit determines when two transmitters are transmitting simultaneously. Notably, as used herein,
the term "simultaneously" is defined as overlapping in time but not necessarily starting and ending at the same moment in time. In
other words, the processing unit determines when transmissions from at least two transmitters are to overlap in time even if the
transmissions do not start and end at the same time. In one embodiment the processing unit analyzes a transmit schedule for
each transmitter to determine when transmissions from the two transmitters are scheduled to overlap. For example, each time a
transmitter is ready to transmit the processing unit analyzes the transmit schedule to determine if the transmission is going to
overlap a transmission from the other transmitter. In other embodiments, transmit schedules are not used. In such embodiments,
each time one of the two transmitters is ready to transmit ,the processing unit determines, before permitting the transmission to
proceed, if the other transmitter is already transmitting.

[0032] If transmissions from the two transmitters are not going to overlap, method 500 ends at 514. However, if transmissions
from the two transmitters are going to overlap, the processing unit determines if a signal is being received on the flagged receive
frequency at 510. In one embodiment, the processing unit determines if a signal is being received by listening on the flagged
frequency for a predetermined amount of time similar to carrier sense multiple access (CSMA) techniques known to one of skill in
the art. If no signal is being received on the flagged receive frequency, the IM product will not cause interference. Hence, method
500 ends at 514 if no signal is being received.

[0033] However, if a signal is being received on a flagged receive frequency, the processing unit initiates control steps to
minimize the effects of intermodulation interference at 512. Control steps to minimize the effects of intermodulation interference
include, but are not limited to, delaying transmission from one of the two transmitters, dropping the signal being received, and
adjusting the power of the transmission from one or both of the transmitters to reduce the amplitude of the IM product below the
pre-determined threshold. The processing unit determines which control steps to initiate based, at least in part, on the
international and national standards for priority, precedence, and preemption. For example, if each signal being transmitted from
the two transmitters is critical or has a high priority, the processing unit can determine to allow a lower priority receive signal to be
dropped. However, in other circumstances, it is not desirable to allow the receive signal to be dropped. In such circumstances, the
processing unit can determine to delay transmission from the transmitter with the lower priority signal until the transmitters next
scheduled transmission slot.

[0034] Although method 500 is discussed in relation to two transmitters transmitting simultaneously, it is to be understood that
method 500 can be adapted for use with three or more transmitters transmitting overlapping transmissions. For example, the
processing unit can calculate the possible IM product frequencies based on all the possible combinations of transmit frequencies
and then check the corresponding receive frequency when each combination of transmit frequencies are to overlap in time.
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[0035] In some embodiments, method 500 is simplified by eliminating some decision steps, such as steps 504, 506, or 510, and
passing directly to the associated "YES" path. Such simplifications might be appropriate for radio designs with advanced hardware
performance that may be developed with future technology. The efficiency of the method 500 will be affected with each such
elimination. For example, significant benefit can still be obtained if the step 510 is eliminated, although at the cost of occasionally
delaying a transmitted signal when no received signal were present.

[0036] Although the specific embodiment described herein has focused on the prevention of interference from Inmarsat transmit-
induced intermodulation to the Inmarsat receive signal, the method 500 may also be applied to protect either transmit or receive
signals in well-defined signals in bands closely proximate to the Inmarsat transmit band. Such bands could include the bands used
by Iridium (receive at 1616-1626.5 MHz), Globalstar (transmit 1610-1621.5 MHz), or GPS L1 (receive 1565-1585 MHz). A much
simplified version of method 500, consisting of steps 504 and 512 can be used for protection of GPS and GLONASS signals.

[0037] Although specific embodiments have been illustrated and described herein, it will be appreciated by those of ordinary skill
in the art that any arrangement, which is calculated to achieve the same purpose, may be substituted for the specific embodiment
shown. This application is intended to cover any adaptations or variations of the present invention. Therefore, it is manifestly
intended that this invention be limited only by the claims and the equivalents thereof.
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Patentkrav

1. Fremgangsmade (500) til at styre intermodulations- (IM)
interferens, hvor fremgangsmaden omfatter:

bestemmelse af nar transmissioner fra i det mindste to sendere
overlapper tidsmessigt (508), hvor hver af de i1 det mindste to
sendere har tildelt en separat sendefrekvens; og

kendetegnet ved, at nar transmissioner fra de i det mindste to
sendere overlapper tidsmaessigt (512):

bestemmelse af om et IM produktspektrum, der er frembragt af
de i det mindste to sendere, overlapper spektret af en tildelt
modtagefrekvens (504);

hvis M produktspektret overlapper det tildelte
modtagefrekvensspektrum, bestemmelse af om et signal
propageres pa modtagefrekvensen, nar transmissionerne fra de i
det mindste to sendere overlapper tidsmessigt (510);

hvis et signal ikke propageres pa modtagefrekvensen,
tilladelse til de 1 det mindste to sendere at sende de
overlappende transmissioner (514); og

hvis et signal propageres pa modtagefrekvensen, indledning af

styretrin for at reducere effekterne af IM interferens (512).

2. Fremgangsmade (500) ifelge krav 1, hvor indledning af
styretrin indbefatter i det mindste en af:

forsinkelse af sending fra en af de 1 det mindste to sendere
(512);

indstilling af sendestyrken af i det mindste en af de i det
mindste to sendere (512); og

tilladelse til at det modtagne signal kan falde (512).

3. Fremgangsmade (500) ifglge krav 1, hvor indledning af
styretrin indbefatter indledning af styretrin baseret pa
aeronautiske prioritets-, ©pracendens- og forrangsstandarder
(512) .

4, Fremgangsmade (500) ifelge krav 1, hvor bestemmelse af om
et signal propageres pa modtagefrekvensen omfatter et af:

at lytte efter et signal pad den tildelte modtagefrekvens 1 et
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forudbestemt tidsrum (510); og
at analysere en modtagetidsplan for at bestemme, hvornar et

signal er planlagt til at blive modtaget (510).

5. Fremgangsmade (500) ifglge krav 1, hvor bestemmelse af
hvornar transmissioner fra 1 det mindste to sendere overlapper
tidsmessigt, indbefatter en af:

at analysere en sendetidsplan for hver af de i det mindste to
sendere (508); og

hver gang en af de 1 det mindste to sendere er klar til at
sende, bestemmelse af om sendingen overlapper en sending fra

en anden af de 1 det mindste to sendere (508).

6. Fremgangsmade (500) ifglge krav 1, der vyderligere
omfatter:

maling af amplituden af IM produktet (506);

sammenligning af den malte IM produktamplitude til en
forudbestemt terskelverdi (506);

og tilladelse til de 1 det mindste to sendere at sende
sendingerne, der overlapper tidsmessigt uden indledning af
styretrin, hvis det malte IM produkt 1ligger wunder den
forudbestemte tarskelvaerdi (514).

7. Flerbarebglgeradio, der omfatter:

en flerhed af transceivere, hvor hver transceiver har tildelt
en sendefrekvens og en modtagefrekvens; og

en behandlingsenhed;

kendetegnet ved, at behandlingsenheden er konfigureret til at
markere hver tildelt modtagefrekvens, for hvilken
behandlingsenheden bestemmer, at et intermodulations- (IM)
produktspektrum, der er frembragt af 1 det mindste to af
flerheden af transceivere, overlapper det respektive tildelte
modtagefrekvensspektrum;

hvor behandlingsenheden er konfigureret til at kontrollere, om
et signal pa hver markeret modtagefrekvens, nar
behandlingsenheden bestemmer, at de i det mindste to
transceivere overlapper transmissioner tidsmessigt, hvor

behandlingsenheden yderligere er konfigureret til at indlede
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styretrin for at reducere effekterne af IM interferens, nar et
signal detekteres pa en markeret modtagefrekvens og til at
tillade de i det mindste to sendere at overlappe
transmissioner, hvis intet signal detekteres pa en markeret

modtagefrekvens.

8. Flerbarebglgeradio ifelge krav 7, hvor behandlingsenheden
yderligere er konfigureret til at indlede i det mindste en af
en transmissionsforsinkelse for i det mindste en af de i det
mindste to transceivere, der genererer det tilsvarende IM
produkt; en indstilling af sendestyrken af i det mindste en af
de i det mindste to transceivere, der genererer det
tilsvarende IM produkt; og et fald i1 signalet, der er

detekteret pa den tilsvarende markerede modtagefrekvens.

9. Flerbarebglgeradio ifelge krav 7, hvor behandlingsenheden
yderligere er konfigureret til at bestemme, om en amplitude
for et IM produkt, der er genereret af i det mindste to af
flerheden af transceivere, er stegrre end en forudbestemt
terskelvaerdi, hvor behandlingsenheden ikke indleder styretrin,
hvis amplituden af IM produktet ikke overstiger

terskelverdien.

10. Flerbarebglgeradio ifglge krav 7, hvor behandlingsenheden
yderligere er konfigureret til at indlede styretrin, der er
baseret pa aeronautiske prioritets—, pracendens-— og

forrangsstandarder.
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