1 METHOD AND NETWORK FOR DATA TRANSM SSI ON BETWEEN A PLURALITY OF
RADI O STATIONS 5The present invention concerns a mnethod for
transmtting data between a plurality of radio stations of a sane
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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 fransmits 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
transm ssi on such as the M L-STD 188-141 standard. The
frequency hopping transm ssion node, FH, is generally used for
hal f - dupl ex data transm ssion sent to all the stations, and the fixed
frequency transm ssion node is 5designed for transmtting data at a
high bit rate of up to 19200 bits per second, the FH node having a
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preceding t heTgttﬁiQ etn%, ﬂ‘?et S&BTéé'i-‘?nét{é? 0“ itﬁ%e%vglﬁt%gnuignaCYrénsmission 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.
20 According 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 muiltiplying factor being 1;

- the second data transmission mode also comprises a verification step by the

25  transmitter 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 transmifter station transmits data to the receiver station on a first fixed
frequency, and the receiver station transmits data to the fransmitter station on a second

35 fixed frequency;



the step to determine the fixed frequency conprises the transmtting
of a . call word by the transmtter station to the receiver station,
then the transmtting of a response word by the receiver station to
the transmitter station, the call word and the response word 30 being
transnitted on each frequency of the sécond frequency plan, the
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Figure 1 is schematic illustration of a transmtter-receiver of a
transni ssi on Pﬁb«es&).clkarademtnts regpdt advehieges wé the owention will become apparent on

reading the following description given sclely 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 fransmission mode;
- Figure 3 is an illustration of the synchronous channel and of an asynchronous
25 channel 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 fransmission mode and a second transmission mode, and
- Figure 5 is a flowchart illustrating the second transmission mode.
30 A 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 fransmission network comprise a first
frequency plan, hereinafter called FH (Frequency Hopping) plan for frequency hopping

35 operation, and a second frequency plan for fixed frequency operation. The first and



Figure 2 is an illustration of a synchronous channel when the

transm ssion network is in conmunication in a first transm ssion

node; - Figure 3 is an illustration of the synchronous
channel and of an asynchronous 25channel when the transm ssion
network is on general standby in the fi4 st transnm ssion node;

Figure 4 is a flowhart of a data transm ssion nethod according to
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The transm ssron network 1's Tor exa a networ avi ng
t r ansmi ssitensmidtrecaife ¢heds 1 &mxnarﬁennebﬂ s fpequepeceyndhesizer 16 and aTprecessing
nunber of, ?ﬁl o stations 10 is equal to or higher than three for
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exanpl e, 10station 10 bei ng capabl e of hal f-dupl ex data
trandmi ssi on $eatrangmidrdceivieechairh? isstoaneded td tedfarshut-nee¢ive rktenna 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

20  transmit-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

25  {o 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 fo the
microprocessor 26.

The microprocessor 26 is connected to the frequency synthesizer 16 and to the

30 transmit-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 fo a first transmission mode, called FH mode, in which the network functions

35 with frequency hopping in the first frequency plan. The transmission software 30 also



Each station 10, in manner known per se and as illustrated in Figure
1, conprises a transmt-receive chain 12, an antenna 14, a frequency
synt hesi zer 16 and a processing unit 18. 15The transmt-receive chain
12 is connected to the transmt-receive antenna 14, to the frequency
synt hesi zer 16 and to the processing urit 18, the frequency

synt hesi zer 16 and the processing unit 18 al so being connected
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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 5.4 s.

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.

25 When 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

35 user needs to transmit a large quantity of data to another station 10. At step 100, the



conprises a second data transm ssion function 34 according to a
second data transm ssion node in the second frequency plan, in which
the station 10, then called the transmtter station, is capable of
transmtting data on a fixed frequency to another station 10 from
anong the plurality of stations, which6 s then called the receiver
station. The 5 second transm ssion function 34 conprises a
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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 transmitier station A
automatically sends a word at the end of transmission fo the receiver station B at step

35 140, and the two stations A and B then automatically return to step 100 on general FH
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frequency, . .. r 1SS ta ' it e
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stat ons’ A andiesfPHAP celerP R e ety IR cpmeress AR Rop piee
ot her st av0 onthealrdangmitersstationdabba tall wachoroedndr ofithe FehtemicfesdditheeALE plan
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return 18 T B i haiEel R s EGR e B Bl HRB MR g "o
g of data
in tA secondThe amden sifrenuenmgetesting 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
30 respective 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



5The verification step 110 verifying availability and determ nation
step 120 to determne the fixed frequency wll now be described in
nore detail with the help of Figure 5. The verification step
110 conprises a step 150 to send a specific call word by the
transmitter station Ato the receiver $tation Bindicating its
intention to set up 10 communication in high bit-rate node. On

recei vi ngixeth&regency at blepr1@d diyvetaingtgathie dreqBenayadayingttbe bestfciuaﬁrtutof orcepfion
recei pt if it accepts the comruni cation
in high b? h-ettg'tllz\}O?n%égglOﬁhgtresfptoﬂ?%ég%ecel ver station B does not reply
and statl on AAsanvareni whengthedirstdixed freguenay, andnthe rseapids fixeefrgnueoeyd bae
and retur r t a0)

step 110 arra \%ﬁ%esaﬁl [@E%'t%e verlé@ldﬁ%t%sf Rteﬁ8&§ reﬁggsncgl&;d];la(%ﬁé trdfsmitter
avai | abi |St€ttl9nd‘fth'3|’ﬂleqtielml hagingghabestmuBlitwiof rmptldiacvf ithe calbwoa. Theifitst fixed
t he end el h W

step 1208 Y3k ARdR rEEHeL g s sy SRR SRR e got wora, SR e
t ransm ssecondsfiegl rEQudneyt ikethe riastpientyt devisg abe dresh qublity cfatecepimndob the
each of cies of the ALE plan 20 for a respective test
dwel | ti &r‘%}%oﬁlﬁg&gﬁfatl on of the test dwell tine is equal to the
duration of tHeeFRdndwéler statioe AMat step RDPIfinalty fognsaritsi antediemafiactvord, o e
val ug, of i bei ng between 1 and 6. In the exanple of
emogomﬁ%@rﬂlngpgggigégf \Ei the duration of the test dwell tine is
equal to the dherafdrenheatranmlsﬁbh4mathbubbd:cdrdiing to theeinmemtionploptains & at¢poto
being 1. I

o 112, 5 erRbehe HFG el Hh Tk R n Pt chifih Riios B st WTRulT a8 T
a randomhes gedurfation exX degsl ’Ehan'r:hé sreeomxia/evthet e;tampie B:frmaemnelsfreqwncy plan
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The. det eprRioi el fsteaSht PeBiu Rty Slon PEvie R TRE! Tougyey
t he f®cervenrdisg doistemdBrdst Vil - Bé@ﬂtﬂ&s‘efJfMOOIdSEﬁﬂNé& K538 (EBld) for dtjuBtijcirethe

of (e ALk Bl a0 0 A EIPREL M LERLIERD HoTBncies, hgs o JShon of

the firs I Xe requency ana ncy’
i dent i cabbomsl 160 sectndssacddrdisg rtat ﬁdndemdtMHe. %‘R&ﬁﬁBd%A @maba:utnﬁhtseconds
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pdie SRt STANS it
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r ecept i oduration hiatmut (@ secdndegnée labyut 5T4lee¢andsnpm ﬂrecmensy mtadrasmetr lstamdard
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recei ver station i'n‘each r ésponse Wo t ransn
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
25 stations 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.



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 fi xed
frequency is the frequency having the best quality of reception of

t he response word. The trafsmitter station A at step 200
finally transmts a confirmation word on the 10 determ ned fi xed
frequency. Therefore the transm ssion nethod according to the
invention contains a step to determne the fixed frequency that is of
short duration since the deterninati 6bAM®p 120 has a duration of

| ess than 3.5 seconds in the exanple of a second frequency plan
conprising ten frequencies, whereas a determ nation step of the best
fixed frequgn t

4535 (FSI0 of MR FrdRg Rus LeARenSe M%féﬁ%%%ﬂ%ﬁeﬂbﬁ Fafre
cont ad ni ng nekvorl, e%ﬂfén%tiﬂt@ (T{ascoaﬂnmrr@tadwnemlt@bdaz 200 as eRceivels 20) the
according tg, §$k§ﬂ%ﬁﬁ§ L- STD-188- 141A or about 54 seconds according
to standard § - The determ nation step effectively has a
respective dur atfirshdate tesotissian swdendswhishl theoatwosk psetemwéh gequency
frequency test t

standard STANAEQ%[@%%S%%{}?%%L%%%E“SM%%% y%@gﬁgﬁﬁtﬁgﬁ] S&” iss jon
the invention bemgrr@alniﬁ@eddo@at%éwelbtlma EW hmrfgmjfuor@mrterlémsmeﬂémto

node 1460 al Stﬁ.]:el Hérac%Ur%lt}Eﬁ he%uéb{ ion of the stations
W|th|n t he networ VoIl ce castl e'entire network, late
entry into t heaneaonod kdaja trﬁr@aksalqm amdle| rmgav\mqogd E¢dusnen plarapt avhich a
changeover to Qigh.fit stﬁﬁ’érﬁwl?ﬁgﬁﬁ WAERg El'réeplEi_ﬁgﬂty%%{ﬁthQ@gWaﬁgnk@aata on

exchange a | arge quantit transms
al so very easyatﬁesedjﬁequafr@mttaa rmweatsta@wa(B)\ﬂmquhﬁuoltgalmf statiated $0 ) tie

require any acfiQp bﬁﬁo[f'lg'eco Etngt Qeéetémgbt%ﬁ sté?rt%@)gtoohefé%ﬁet et fid
receiver. It can therefore recil at he transm ssi o
met htdl of the frﬁ@@mpv.oﬂvewtanmmt@nsﬁ@p (&2 eprarisingethei nensmissird of e test
change over fr f t

g B bh te%@f??r@hé%‘\yc??bggﬁ?%eé&d fr%iﬁjénf:y E%?*ﬁ%lﬁmgsi ?Ebtf{% 126+

node, and reciprocally there itates e Co

two transm ssi @welhiies. 9 CLAIMS 1. A nethod for transmitting data
bet ween a pkﬁgréétbﬁéfed% tﬁaﬂhé’dérta%h Bf‘&e(t%%du\@il Jﬁnéi@@quﬁ%ttﬂ%% anSﬁl%lﬂthe
station (10) conprising a transmt a receiver 2@

met hod corrpFHsciiw@l tlrae fultiptied diyaan drtegeri feston rihenydbiei of thaiintegen

net weg k opepatesnWdng 4 requency

ctor belng

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.

25 3. 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.

30 4. 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



hopping (FH) in a first frequency plan, the frequency used for data
transm ssi on being naintained for a FH dwell time, and changing from
one FH dwell tine to 10the other according to a frequency change | aw,
a second data transm ssion node in a second frequency plan in which a
transmtter station (A) fromanong thelplurality of stations (10)
transmts data on a fixed frequency to a receiver station (B) anong

t he pl urali freqoéncytiaingtie fidkRlency havisg dhenbestaplality afpedcenting ob the call word
deterninati%Hd%t%gr%%gg%e&%nyeternine the fixed 15 frequency, the
determ nati on step conprising the transm ssion of a test word
on each frequency of the second frequency plan during a respective

test dwel. td ter] I : i f th

el 1 11 e TROENR oo M F3fie BRocbHEb claM ittt faperiipt &3fon
by an5i nt egéh) frashols, datdhéo thel eecivér sthion (B)egea fifshdkedt froguangy 28zbwvherem
1 and 6. 2. ,The pethod.aceQrding. l.ai,m wher ej. n. ration, of
the tesi dwdld el TebERi g, BG B dansPdrseslon Bl o oo
the nul ti pl yreggerfcgct or being 1. 253. The nethod according to claiml
or 2, wherein the second data transm ssion node al so conprises a
verification step (110) by the transmtter station (A) to verify the
avai | abi Bi t fhefméthed raeceidingr ts tlrimod éR) 5 tdken tegethe athepein sthe pfir§tl fited

[ t tep. i , i 304 h t hod
Pecofti ng 1 Beakehse ReCRdieit Brinnute KREalr RS R pdCr PEJEU TR S
det erm nat i tre scepd {idRfequenty isdles fredneercy dagng thel gt qgbaldy cfaketeption df the
the transmtter statjion (A) to the receiver station (B), then the

transmtti nbesgfmsé”rv%rsdponse word by the receiver station (B) to the

transmtter station (A), the call word and the response word being

transm ttedpn h, f.requen f. the nd.freguenc | an, _th
eterm nda THO ke sREJURRY sHme Br 35 SR M RRGH Befesd Bfiey pes o
of ré&Eepti odiffefent haue &d theweiud oditek fost fixke freqegapse wor d. 5. The
nmet hod according to any of the preceding clains, wherein the

transmtter station 5 (A) transmts data to the receiver station (B)
on a fir8t Thaedethodguemding tandaiwhérai 6, whereinethei sexondtfixed drequBhcy is of

transm tS dgtai 0,481 fANEME!d He HbAhkAReblngn @ second fixed

frequency.

20 9. 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.

25 10. 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 fransmission 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

35 data in a second frequency plan according to a second mode in which a transmitter



6. The nethod according to clainms 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 claim5 or &1 wherein the second fixed
frequency has a 15different value to the value of the first fixed
frequency. S8tationéAramensdhaeborldy eiptatione|(10)iiepsoits dataines Bied fragpency to a
second fixe ' i derpdd : I - :
Firat fixed TrLenechon (55 e A8 PR) CRNSb tnbdt 1 Rl o fxed
precedi ng clrafivancywiherdsiterminadion imeanst heingsearsdleoel qantvanting Hefiransmission

maxi mumtra 1SS! r.at dq&&gk }

second naxiﬁﬁﬁh%%gﬂgﬂfﬂg%%ﬂqgggé #ﬁﬁﬁg%ggﬁta u ?ﬁ%ﬁﬂPﬁ§p€g$%§C@?teﬁ
the f%rst newelrimerate. 2510. The nethod according to any of the
precedi ng Ckﬁérgéteri%\%ﬁﬁ%él thd fest Pﬁ?/ﬁ’ fnkti&bq |t§%l ﬂﬁ[ Lh%r]:fl-( e fihe tifitiplied by an

recei ver station ( aut omati ca return irst transmssio
node after ineoerfanterniheslne abthediateger factonbeivg betveeenriaangh®.ssi on node.
11. A transm ssion network conprising a plurality of radio stations
(10), each station (10) 30 conprising a transmtter (22) and a
recei ver (20), each station (10) being capable of transmtting data
ina first node in which the network operates with frequency hoppi ng
ina first frequency plan, the frequency used for data transmn ssion
being maintained for a FH dwell tinme and changing fromone FH dwel |
time to the other according to a frequency change | aw, each station
(10) being capable of transmtting 35data in a second frequency plan
according to a second node in which a transmtter 11 station (A)
anong the plurality of stations (10) transmts data on a fixed
frequency to a receiver station (B), each station (10) conprising
means for determning the fixed frequency, the determ nation neans
bei ng capabl e of commandi ng the transm ssion of a test word on each
frequency of the second frequency plan for a respective test 5dwell
time, characterized in that the test dwell tinme is equal to the FH
dwel | time multiplied by an integer factor, the value of the integer
factor being between 1 and 6.



