
1 METHOD AND NETWORK FOR DATA TRANSMISSION BETWEEN A PLURALITY OF
RADIO STATIONS  5The present invention concerns a method for
transmitting data between a plurality of radio stations of a same
network, each station comprising a transmitter and a receiver, the
method comprising:  a first data transmission mode wherein the
network functions by frequency hopping (FH) in a first frequency
plan, the frequency used for data transmission being 10  maintained
for a FH dwell time, and changing from one FH dwell time to another
in accordance with a law of frequency change;  a second data
transmission mode in a second frequency plan wherein a transmitter
station among the plurality of stations transmits data on a fixed
frequency to a receiver station among the plurality of stations, the
second mode comprising a 15  determination step to determine the
fixed frequency, the determination step comprising the transmission
of a test word on each frequency of the second frequency plan during
a respective test dwell time.        The present invention concerns a
transmission network comprising a plurality of radio stations, each
station comprising a transmitter and a receiver, each station being
20  capable of transmitting data according to a first mode in which
the network operates with frequency hopping in a first frequency
plan, the frequency used for data transmission being maintained for a
FH dwell time and changing from one FH dwell time to another
according to a law of frequency change, each station being able to
transmit data in a second frequency plan according to a second mode
in which a transmitter station among 25  the plurality of stations
transmits data on a fixed frequency to a receiver station, each
station comprising means to determine the fixed frequency, the
determination means being capable of commanding the transmission of a
test word on each frequency of the second frequency plan during a
respective test dwell time. A transmission method of the
aforementioned type is known. The STANAG-4444 30  standard describes
a time structure comprising a first TS1 and a second TS2 time slot
with permanent alternation between these two time slots when the
transmission network is on standby. The first time slot TS1 is
necessarily allocated to a frequency hopping transmission mode of the
STANAG-4444 standard. The second time slot TS2 can be allocated to
any transmission mode, in particular to another transmission mode in
fixed 35 frequency, as provided by standard STANAG 4538 describing
the combined use of the  



2 STANAG-4444 standard and standards relating to fixed frequency
transmission such as the MIL-STD-188-141 standard.       The
frequency hopping transmission mode, FH, is generally used for
half-duplex data transmission sent to all the stations, and the fixed
frequency transmission mode is 5designed for transmitting data at a
high bit rate of up to 19200 bits per second, the FH mode having a
transmission rate limited to 2400 bits per second. However, the
duration of the changeover from one transmission mode to the other is
particularly lengthy, which places constraints on users who therefore
avoid having to      change from one mode to the other but benefit
less from the advantages offered by each 10of the transmission modes.
It is therefore an objective of the invention to propose a
transmission method which allows the easy use of both transmission
modes, by using a transmission mode best adapted to the
characteristics of a desired service, the service for example being
voice communication, the transmission of a few data words or the
transmission of a large 15quantity of data.        To this end, the
subject-matter of the invention is a transmission method of the
aforementioned type, characterized in that the duration of the test
dwell time is equal to the duration of the FH dwell time multiplied
by an integer factor, the value of the integer factor being between 1
and 6. 20According to other embodiments, the transmission method
comprises one or more of the following characteristics taken alone or
in any technically possible combination:  the duration of the test
dwell time is equal to the duration of the FH dwell time, the
multiplying factor being 1;            the second data transmission
mode also comprises a verification step by the 25transmitter station
of the availability of the receiver station, the verification step
preceding the step to determine the fixed frequency; 



the step to determine the fixed frequency comprises the transmitting
of a call word by the transmitter station to the receiver station,
then the transmitting of a response word by the receiver station to
the transmitter station, the call word and the response word 30 being
transmitted on each frequency of the second frequency plan, the
determined frequency being the frequency having the best quality of
reception of the call word and of the response word;            the
transmitter station transmits data to the receiver station on a first
fixed frequency, and the receiver station transmits data to the
transmitter station on a second 35fixed frequency;  3  the first
fixed frequency is the frequency having the best quality of reception
of the call word, and the second fixed frequency is the frequency
having the best quality of reception of the response word;
the second fixed frequency has a different value from the value of
the first fixed 5frequency;         the second fixed frequency has an
identical value to the value of the first fixed frequency;
- the first transmission mode has a first maximum transmission rate,
and the second transmission mode has a second maximum transmission
rate of higher value than 10the value of the first maximum rate; and
the transmitter station and the receiver station automatically return
to the first transmission mode after the transmission of data in the
second transmission mode.        A further subject of the invention
is a transmission network of the aforementioned type, characterized
in that the duration of the test dwell time is equal to the duration
of the 15FH dwell time multiplied by an integer factor, the value of
the integer factor being between 1 and 6.        These
characteristics and advantages of the invention will become apparent
on reading the following description given solely as a non-limiting
example and with reference to the appended drawings in which: 20-
Figure 1 is a schematic illustration of a transmitter-receiver of a
transmission network according to the invention; 



Figure 2 is an illustration of a synchronous channel when the
transmission network is in communication in a first transmission
mode;           - Figure 3 is an illustration of the synchronous
channel and of an asynchronous 25channel when the transmission
network is on general standby in the first transmission mode;
Figure 4 is a flowchart of a data transmission method according to
the invention comprising the first transmission mode and a second
transmission mode, and  Figure 5 is a flowchart illustrating the
second transmission mode. 30A transmission network according to the
invention comprises a plurality of radio stations 10 and is capable
of operating with frequency hopping and with a fixed frequency. One
station is illustrated in Figure 1.           All the frequencies
which can be used by the transmission network comprise a first
frequency plan, hereinafter called FH (Frequency Hopping) plan for
frequency hopping 35operation, and a second frequency plan for fixed
frequency operation. The first and  4 second frequency plans belong
to the high frequency spectrum for example, also called the HF
spectrum of between 1.5 MHz and 30 MHz. The first and second
frequency plans are predetermined frequency plans for example. The
first and second frequency plans may be identical for example. As a
variant, the second frequency plan is different from the 5first plan.
The first and second frequency plans are hereafter respectively
called the Fl-1 plan and ALE plan (Automatic Link Establishment).
The transmission network is for example a network having a
transmission rate of less than 20 kbits per second.          The
number of radio stations 10 is equal to or higher than three for
example, each 10station 10 being capable of half-duplex data
transmission sent to all the other stations 10 of the network. 



Each station 10, in manner known per se and as illustrated in Figure
1, comprises a transmit-receive chain 12, an antenna 14, a frequency
synthesizer 16 and a processing unit 18. 15The transmit-receive chain
12 is connected to the transmit-receive antenna 14, to the frequency
synthesizer 16 and to the processing unit 18, the frequency
synthesizer 16 and the processing unit 18 also being connected
together.       The transmit-receive chain 12 comprises a device 20
for receiving radio signals from the antenna 14 and a device 22 for
transmitting radio signals to the antenna 14. The 20transmit-receive
chain 12 is able to be driven in known manner by the frequency
synthesizer 16.       The processing unit 18 comprises an
analogue-digital converter 24 connected to the output of the receiver
device 20 of the transmit-receive chain, a microprocessor 26
connected to the output of the analogue-digital converter 24 and a
memory 28 connected 25to the microprocessor 26.       The
analogue-digital converter 24 is capable of converting the voltage or
current level supplied by the receiver device 20 into digital signal
samples transmitted to the microprocessor 26.          The
microprocessor 26 is connected to the frequency synthesizer 16 and to
the 30transmit-receive chain 12 to transmit radio signals to other
transmitters-receivers 10 of the transmission network. The memory 28
comprises software 30 to transmit data to the other stations 10. The
transmission software 30 comprises a first data transmission function
32 according to a first transmission mode, called FH mode, in which
the network functions 35with frequency hopping in the first frequency
plan. The transmission software 30 also  5 



comprises a second data transmission function 34 according to a
second data transmission mode in the second frequency plan, in which
the station 10, then called the transmitter station, is capable of
transmitting data on a fixed frequency to another station 10 from
among the plurality of stations, which is then called the receiver
station. The 5  second transmission function 34 comprises a
verification sequence 36 by the transmitter station to verify the
availability of the receiver station and a sequence 38 to determine
the fixed frequency. The transmission software 30 is described in
more detail below with reference to Figures 4 and 5.             As a
variant, the data transmission means are in the form of programmable
logical 10 components, or in the form of dedicated integrated
circuits.        In Figures 2 and 3, conforming to standard
STANAG-4444, the transmission frame in FH mode is divided into
service slots 40, each service slot 40 comprising forty-eight dwell
times 42, called FH dwell times. The FH mode is a transmitting mode
in which the stations 10 operate with random frequency hopping i.e.
in a transmission mode in which 15  the data is carried on dwell
times 42 of determined duration. The frequency used for data
transmission is maintained for a dwell time 42 and changes from one
dwell time to another as per a law of frequency change also called FH
law. The duration of a FH dwell time 42 is 112.5 ms and the duration
of the service slot 40 is therefore 5.4s. When the transmission
network is in FH communication mode i.e. when a master 20  station
mastering synchronisation between the stations 10 of the network
transmits data, the service slot 40 which can be seen in Figure 2
comprises a synchronous channel 44 corresponding to the three last
dwell times 42 of the service slot, and the other dwell times of the
service slot 40 are used for transmission of data corresponding to
the communication in progress. 25When the transmission network is on
general standby in FH mode, i.e. when the master station is not in
communication, the service slot 40 comprises the synchronous channel
44 and an asynchronous channel 46 as illustrated in Figure 3. The
synchronous channel 44 corresponds to the three last dwell periods 42
of the service slot and the asynchronous channel 46 corresponds for
example to the first service slots 42. 30  The data transmission
method will now be described with reference to Figures 4 and 5,
figure 5 illustrating a second transmission mode in particular.
At step 100, the station 10 is on general standby in the first
transmission mode (FH mode), the master station of network not being
in communication, and then capable of changing over to the second
transmission mode, also called the high bit-rate mode, if the 35user
needs to transmit a large quantity of data to another station 10. At
step 100, the  6 transmission software 30 performs the first function
32 and is able to call the second function 34.        The first
transmission mode has a first maximum transmission rate, e.g. of 2400
bits per second, and the second transmission mode has a second
maximum transmission 



5 rate of higher value than the first maximum transmission rate. The
value of the second maximum rate is for example at least two times
higher, preferably at least four times higher, further preferably at
least eight times higher than the value of the first maximum rate.
The value of the second maximum rate is 19200 bits per second for
example or even 9600 bits per second. 10When the station 10 called
the transmitter station A, wishes to transmit data in high bit-rate
mode, it starts by verifying at step 110 the availability of the
other station 10, called the receiver station B, for data exchange in
high bit-rate mode, the second function 34 of the station A calling
the verification sequence 36. If the receiver station B is available,
then the second function 34 moves onto step 120, otherwise the
station A returns to step 100 15on general FH standby in which the
transmission software 30 again launches the first function 32.
After verification of the availability of the receiver station B, the
stations A and B leave the half-duplex FR of the first transmission
mode, and the transmitter station A initiates step 120 to determine
the best transmission frequency between A and B. For this 20purpose,
the second function 34 of station A calls the determination sequence
38.       When the stations A and B have determined the best
transmission frequency, they then, at step 130, transmit data in high
bit-rate mode on the determined fixed frequency. More specifically,
the transmitter station A transmits data to the receiver station B on
a first fixed frequency, and the receiver station B transmits data to
the transmitter station A 25 on a second fixed frequency. In the
example of embodiment in Figures 4 and 5, the first fixed frequency
and the second fixed frequency are of identical value. As a variant,
the second fixed frequency has a different value to the first fixed
frequency.           The transmission of data in high bit-rate mode
and on a fixed frequency is carried out in accordance with standard
protocols such as the protocol defined by standard 30 STANAG-4539, or
the ARQ protocol defined by standard STANAG-5066.       When two
stations A and B transmit data to each other in the second mode, the
other stations all transmit data to each other in FH half-duplex
according to the first mode.       After the transmission of data in
high bit-rate mode, the transmitter station A automatically sends a
word at the end of transmission to the receiver station B at step
35140, and the two stations A and B then automatically return to step
100 on general FR  7  standby. The two stations A and B again
transmit to all the other stations in half-duplex FH. In other words,
the transmitter station A and the receiver station B automatically
return to this first transmission mode after the transmitting of data
in the second transmission mode. 



5The verification step 110 verifying availability and determination
step 120 to determine the fixed frequency will now be described in
more detail with the help of Figure 5.        The verification step
110 comprises a step 150 to send a specific call word by the
transmitter station A to the receiver station B indicating its
intention to set up 10  communication in high bit-rate mode. On
receiving the call, the receiver station B transmits confirmation of
receipt to the station A at step 160 if it accepts the communication
in high bit-rate mode. If not, the receiver station B does not reply
and station A, on receiving no confirmation, interrupts the procedure
and returns to general FH standby (step 100). 15This verification
step 110 therefore allows the verifying of the presence and
availability of the receiver station B without having to wait until
the end of the step 120 determining the fixed frequency.        The
step 120 to determine the fixed frequency then comprises a
transmission step 170 by the transmitter station A of a call word on
each of the frequencies of the ALE plan 20  for a respective test
dwell time. The duration of the test dwell time is equal to the
duration of the FH dwell time 42 multiplied by an integer factor, the
value of the integer factor being between 1 and 6. In the example of
embodiment in Figures 4 and 5, the duration of the test dwell time is
equal to the duration of the FH 42 dwell time, the multiplying factor
being 1. In other words, the duration of the test dwell time is equal
to 112.5 ms. 25The order of frequency testing is predetermined and is
a random order for example. The receiver station B measures the
quality of reception of the call word on each of the frequencies.
The determination step 120 then comprises a transmission step 180 by
the receiver station B of a response word on each of the frequencies
of the ALE plan during a 30respective test dwell time.        When
the first fixed frequency and the second fixed frequency have an
identical value such as illustrated in the example of embodiment in
Figures 4 and 5, the receiver station B then indicates to the
transmitter station A, in each response word, the quality of
reception of the current frequency. The transmitter station A then
determines the single  8 fixed frequency at step 190 by retaining the
frequency having the best quality of reception of the call word and
of the response word.        As a variant, when the first fixed
frequency and the second fixed frequency have separate values, the
receiver station B indicates in each response word to the transmitter



5 station A the frequency having the best quality of reception of the
call word. The first fixed frequency is then the frequency having the
best reception quality of the call word, and the second fixed
frequency is the frequency having the best quality of reception of
the response word.             The transmitter station A at step 200
finally transmits a confirmation word on the 10 determined fixed
frequency.        Therefore the transmission method according to the
invention contains a step to determine the fixed frequency that is of
short duration since the determination step 120 has a duration of
less than 3.5 seconds in the example of a second frequency plan
comprising ten frequencies, whereas a determination step of the best
fixed frequency 15 according to standards MIL-STD-188-141A or STANAG
4538 (FSLU or RLSU), in the same example of a second frequency plan
containing ten frequencies, has a duration of about 100 seconds
according to standard MIL-STD-188-141A or about 54 seconds according
to standard STANAG 4538. The determination step effectively has a
respective duration of about 10 seconds and about 5.4 seconds per
frequency tested as per standard 20 MIL-STD-188-141A and as per
standard STANAG 4538 respectively.        The transmission method of
the invention offers the advantages of a FH half-duplex transmission
mode to all stations, such as the synchronisation of the stations
within the network, voice broadcasting to the entire network, late
entry into the network or break-in calling whilst allowing rapid
changeover to high bit-rate mode when the two 25stations wish to
exchange a large quantity of data.        The transmission method is
also very easy to use from an operational viewpoint since it does not
require any action by the user other than the sending of data to the
receiver. It can therefore be appreciated that the transmission
method of the invention 30 allows shortening of the time needed to
change over from FH transmission mode to fixed frequency transmission
mode, and reciprocally thereby facilitates the combined use of these
two transmission modes.  9 CLAIMS  1. A method for transmitting data
between a plurality of radio stations (10) of a same 5network, each
station (10) comprising a transmitter (22) and a receiver (20), the
method comprising: a first data transmission mode in which the
network operates with frequency 



hopping (FH) in a first frequency plan, the frequency used for data
transmission being maintained for a FH dwell time, and changing from
one FH dwell time to 10the other according to a frequency change law,
a second data transmission mode in a second frequency plan in which a
transmitter station (A) from among the plurality of stations (10)
transmits data on a fixed frequency to a receiver station (B) among
the plurality of stations (10), the second mode comprising a
determination step (120) to determine the fixed 15  frequency, the
determination step (120) comprising the transmission of a test word
on each frequency of the second frequency plan during a respective
test dwell time,      characterized in that the duration of the test
dwell time is equal to the duration of the FH dwell time multiplied
by an integer factor, the value of the integer factor being 20between
1 and 6. 2. The method according to claim 1, wherein the duration of
the test dwell time is equal to the duration of the FH dwell time,
the multiplying factor being 1. 253. The method according to claim 1
or 2, wherein the second data transmission mode also comprises a
verification step (110) by the transmitter station (A) to verify the
availability of the receiver station (B), the verification step (110)
preceding the step to determine the fixed frequency. 304. The method
according to any of preceding claims, wherein the fixed frequency
determination step (120) comprises the transmitting of a call word by
the transmitter station (A) to the receiver station (B), then the
transmitting of a response word by the receiver station (B) to the
transmitter station (A), the call word and the response word being
transmitted on each frequency of the second frequency plan, the
determined  10 frequency being the frequency having the best quality
of reception of the call word and of the response word.       5. The
method according to any of the preceding claims, wherein the
transmitter station 5  (A) transmits data to the receiver station (B)
on a first fixed frequency, and wherein the receiver station (B)
transmits data to the transmitter station (A) on a second fixed
frequency. 



6. The method according to claims 4 and 5 taken together, wherein the
first fixed 10  frequency is the frequency having the best quality of
reception of the call word, and the second fixed frequency is the
frequency having the best quality of reception of the response word.
7. The method according to claim 5 or 6, wherein the second fixed
frequency has a 15different value to the value of the first fixed
frequency. 8. The method according to claim 5 or 6, wherein the
second fixed frequency is of identical value to the value of the
first fixed frequency. 209. The method according to any of the
preceding claims, wherein the first transmission mode has a first
maximum transmission rate, and the second transmission mode has a
second maximum transmission rate of higher value than the value of
the first maximum rate. 2510. The method according to any of the
preceding claims, wherein the transmitter station (A) and the
receiver station (B) automatically return to the first transmission
mode after the transmission of data in the second transmission mode.
11. A transmission network comprising a plurality of radio stations
(10), each station (10) 30  comprising a transmitter (22) and a
receiver (20), each station (10) being capable of transmitting data
in a first mode in which the network operates with frequency hopping
in a first frequency plan, the frequency used for data transmission
being maintained for a FH dwell time and changing from one FH dwell
time to the other according to a frequency change law, each station
(10) being capable of transmitting 35data in a second frequency plan
according to a second mode in which a transmitter  11 station (A)
among the plurality of stations (10) transmits data on a fixed
frequency to a receiver station (B), each station (10) comprising
means for determining the fixed frequency, the determination means
being capable of commanding the transmission of a test word on each
frequency of the second frequency plan for a respective test 5dwell
time, characterized in that the test dwell time is equal to the FH
dwell time multiplied by an integer factor, the value of the integer
factor being between 1 and 6. 


