1 Method and device for determning a set of frequencies that can be
used for transmtting information between radio transceivers of a
networ k operating with frequency hopping 5The present invention
relates to a nethod for determ ning a ., et of frequencies which may be
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20 the monitoring step and the subsequent determination step being carried out
automatically by a transceiver.

The present invention also relates to a method for transmitting information between
radio transceivers of a network operating with frequency hopping.

The present invention relates to a device for determining a set of frequencies which

25 may be used in a frequency plane, for transmitting information between at least two radio
fransceivers of a same network operating with frequency hopping, the device comprising:

- means for initially determining an initial set of frequencies which may be used, each
frequency of the initial set having a variable quantity with a value less than a comparison
threshold,

30 - means for monitoring first and second portions of the frequency plane, the first
monitared portion including the set of frequencies which may be used, determined at the end
of the previous determination step, the second monitored portion including frequencies not
belonging to the previous set of frequencies which may be used, and

- means for subsequently determining a new set of frequencies which may be used,

35 associated with said monitored portion, each frequency of the new set having a variable

quantity with a value less than the comparison threshold,



nonitored portion including the set of frequencies which nay be used,
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frequency hopping on the set of frequencies which may be used, broadcast to all the
transceivers.
However, the set of frequencies which may be used, significantly varies over time,
and risks perturbing the transmission of data between transceivers.

30 The object of the invention is therefore to propose a determination method with which
the fluctuations of the set of the frequencies which may be used, may be limited over time,
while improving the transmission of data between transceivers of the transmission network.

For this purpose, the object of the invention is a determination method of the
aforementioned type, characterized in that the subsequent determination step associated

35 with the first monitored portion has a first comparison threshold, and in that the subsequent



the fluctuations of the set of the frequencies which may be used, may
be limted over tine, while inproving the transm ssion of data

bet ween transceivers of the transm ssion network. For this

pur pose, the object of the invention if a determ nation nethod of the
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number of frequencies, the value of the comparison threshold being variable; and

- the network comprises a master transceiver of the synchronization between the

20 transceivers of the network, and the monitoring step and the subsequent determination step
are carried out by the master transceiver of the synchronization.

The object of the invention is also a method for transmitting information between at
least two radio transceivers of a same network operating with frequency hopping,
characterized in that it comprises the following steps:

25 - determining with a transceiver a set of frequencies which may be used in a
frequency plane according to a method as defined above,

- transmitting with said transceiver the set of frequencies which may be used,
determined beforehand, to the other transceivers of the network, the set of frequencies which
may be used being transmitted regularly, and

30 - transmitting data with frequency hopping between transceivers on the set of
frequencies which may be used, transmitted to all the transceivers of the network.

According to other embodiments, the transmission method comprises one or more of
the following features, taken individually or according to all technically possible combinations:

- the set of frequencies which may be used is transmitted at the end of each

35 subsequent determination of a new set of frequencies which may be used; and
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are carried out by the master transceiver of the synchronization.
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- Fig. 2 is an illustration of a synchronous channel when the transmission network is
25 in a communications mode,

- Fig. 3 is an illustration of the synchronous channel and of an asynchronous channel
when the fransmission network is in a general standby mode,

- Fig. 4 is a flow chart of an initial phase of a method for transmitting the information
according to the invention, and

30 - Fig. 5 is a flow chart of a subsequent phase of the method for transmitting the
information according to the invention.

A transmission network according to the invention includes a plurality of radio
transceivers 10, visible in Fig. 1, and is able to operate with frequency hopping. The set of
frequencies which may be used by the transmission network operating with frequency

35 hopping is a frequency plane. The frequency plane for example belongs to the domain of
high frequencies, also called an HF domain, comprised between 1.5 MHz and 30 MHz. The
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the output of the analog/digital converter 24 and a memory 28 connected to the
microprocessor 26,

20 The analog/digital converter 24 is able to transform the voltage or current level
provided by the reception device 20 into digital samples of a signal transmitted to the
microprocessor 26.

The microprocessor 26 is connected to the frequency synthesizer 16 and to the
transceiver chain 12 for transmitting radio signals to other transceivers 10 of the transmission

25 network.

The memory 28 includes a piece of software 30 for determining a set of frequencies
which may be used in the frequency plane for transmitting information between two
transceivers 10 of a same network.

Each frequency of the set of frequencies which may be used has a variable quantity

30 with a value less than a comparison threshold. In the exemplary embodiments of a network
with a low transmission throughput, the variable quantity is the noise level associated with a
respective frequency. Alternatively, the variable quantity is the error rate on the bits, also
called BER (Bit Error Rate).

The determination software 30 includes a function 32 for initially determining an initial

35 set of frequencies which may be used, a function 34 for monitoring at least one portion of the

frequency plane and a function 36 for subsequently determining a new set of frequencies



10 'The transceiver chain 12 is connected to the transcei ver antenna
14, to the frequency synthesizer 16 and to the processing unit 18,
the frequency synthesizer 16 and the processing unit 18 being al so
connected toget her. The transcel ver chain 12 includes a device
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dedi catrdsmission of mformatlon in transmlssmn networks formed with a plurality of transceivers
10 operating with frequency hopping, i.e. in a transmission mode where the information is
borne on steps 42 with a determined duration. The frequency used for transmitting the

25 information is retained during a step 42, and changes from one step 42 to the other
according to a frequency changing law, also called an EVF hopping law.

The method for transmitting the information will now be described with reference to
Figs. 4 and 5. Fig. 4 illustrates an initial phase of the information transmission method, and
Fig. 5 illustrates a subsequent phase of the method taking place after this initial phase.

30 During step 100 for starting the network operating with frequency hopping, a
transceiver from the transceivers 10 of the network is defined as the master of the
synchronization between all the transceivers 10. In other words, the first transceiver 10 which
sends in a known way synchronization beeps to the whole network becomes the master of

the network. The master transceiver is also responsible for managing the EVF frequencies.



S5integrated circuits. In Figs. 2 and 3, according to the
STANAG- 4444 standard, the transm ssion frane is cut up into service
intervals 40, each service interval 40 including forty-eight steps
42, the duration of a step 42 is equal to 112.5 s, and the duration
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More specifically, when a frequency of the last set of frequencies which may be used
35 (step 210) has a noise level greater than the first comparison threshold S1, the frequency is

considered as scrambled and is suppressed from the new set of frequencies which may be
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The addition of this additional condition relating to the plurality of successive
measurements also allows improvement in the stability of the method for determining the set
of frequencies which may be used. Indeed, this gives the possibility of avoiding that a
25 frequency be alternately considered as being able to be used, and then as scrambled, at
each new measurement when it has a noise level close o the first and second thresholds

S1, 82,
During the updating step 230, if the number of frequencies which may be used is no
longer greater than the predetermined minimum number Ny, for example in the case when
30 a certain number of frequencies of the last set of frequencies which may be used, has a too
significant noise level and are considered from now on as scrambled, the value of the first
threshold S1 is increased. The analysis of the noise level of the frequencies of the set of the
frequencies which may be used (step 210) is then again carried out so that the new set of
frequencies which may be used, includes a number of frequencies greater than the minimum
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t he subsequent phase of the transm ssion nethod and to allow a
possi bl e new update of the set of the frequencies which 10may be
used. Al the transceivers 10 receiving this new set of
frequenci es which may be used, apply it inmediately to their
frequency plane in order to use it during step 150 in EVF conference.
The EVF hopping law is changed in a simlar way to what was descri bed
earlier for step 140 of the initial phase of the information

transm ssion nethod. 15Steps 200 to 240 of the subsequent phase of
the transm ssion nethod are achieved



regularly and automatically by the master transceiver, thereby
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35 quantity is the noise level associated with a respective frequency.
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the frequencies which may be used.
12.- A device (30) for determining a set of frequencies which may be used in a
35 frequency plane, for transmitting information between at least two radio transceivers (10) of a

same network operating with frequency hopping, the device (30) comprising:
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13.- A transm ssi nnet oper wthifre 0 ngln
2oh 7 et SR SRR Ao 3R SiubS pab ael orehiersiod BER Al Gt
0) char act echa@dtetired hatthat theasbsafen etanaetior eheamc|(8leciude a flrst
d% er mcgr?‘ltpgl?srt])ndﬁ’\res Iéle %?5 de{sggc,lgt%dc\lﬁh n’?hézﬁrst monitored portion and a second
comparison threshold (S2) associated with the second monitored portion, with a value
distinct from that of the first comparison threshold (S1).
13.- A fransmission network able to operate with frequency hopping in a frequency
plane and including a plurality of radio transceivers (10} characterized in that at least one

20 transceiver includes a determination device according to claim 12,



