1 METHOD AND SYSTEM FOR SYNCHRONI ZATI ON FOR DVB-S2 FRAME AND | TS ASSOCI ATED
‘FRAME STRUCTURE The invention relates to a system a nethod for naking it

of “Squal Lo two and an kssociated frame structure i 11 o IRGMIRHM o

field of satellite transm ssions, bands C, X Ku and Ka. Frequeggys«
résources are relatively rare and expensive. The 10 deployment—of —a network
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necessary for each em operation en an emtter or user
does not need their resourcessSQCATED FBARHBTRUGEURMAt t hey can |l end themto
anot her one that does not have enough resources of its own to transmt all
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known to dat ame the 20 nodul ation coding pair
( MODCQOD) th?rgh%pf%%?ﬁ%gﬁg g\r;g%tgg%tégof resi sti ng changes of propagation

condi tions having a dynamc swing of 15 dB. This adaptive coding &
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The DVB-S2 standard has been developed for very-high-bitrate
civil applications, for example for television. Once configured, a DVB-S2
carrier operates with a fixed symbol timing, that is to say a fixed bandwidth.
The only possible adaptation known to date is to change frame-by-frame the

20 modulation coding pair (MODCOD), this offering the advantage of resisting
changes of propagation conditions having a dynamic swing of 15 dB. This
adaptive coding & modulation mode is intrinsic to the standard but requires a
return channel to inform the DVB-S2 emitter of the propagation conditions
seen by the receiver. The MODCOD may differ from one frame to another,

25 and therefore the spectral effectiveness also. In DVB-S2, a normal frame
always transports 64800 bits, independently of the MODCOD used. It follows
from this that a DVB-S2 frame does not have a number of fixed symbols and
therefore a fixed duration. Table 1 gives for the so-called "normal" DVB-S2
frames, the number of symbols according to the modulation and the

30 presence or otherwise of pilot symbols.
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16686 The frames having different durations, it is not currently
‘concéivable to tenporally synchronize two DVB-S2 carriers. It is thus not
possi ble to define a frequency plan which demands synchronization of the 5
frames. Figure 1 shows diagrammatical2y the distribution over tinme of the
frequencies for several termnals. Thus, the user termnal 1 has a user
band Bl, the user termnal 2 has a frequency band B2. Each term nal has a
pre-all ocated band valid for the tiwr f—t$ovnaission. The
dynam c bitrate adaptati on nechan Ewleﬁ%own%@ F?'E% 10 abbrevi ation DRA, may
not be deployed in this ca@®SK t |82490er ef 0B3828t pagssi ble for a DVB- S2
network to share its resoyrees: splpt+oen for renmedying this
probl em coul d be to const FgaFﬁkal || EF%arri 8?29‘?0 a [singl e nodul ati on/ pil ot
pair, for exanple a pilot|lssaPPRaseczdd ft kagédgy nodul ati on or QPSK
(Quadrature phase-shift kleying)s—but—thebenefit—15¢s greatly limted.
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t her ef or e exipsssblé do hiafiee a fsagiency piad wehicke tbmdnds kynohrorizatios ©f thee t 0 obt ai n
dynam ¢ exchange of. frequency resources in, a system using.the, DVB-S2
standard, &n aﬁst E@yretg %‘:9\‘?% dagratima W'lyhthg @éﬁ”bétbq”y()\éecﬁgﬁ?eé(?f Fucture. In
t he subsequemeqaesissi fpt s@meral tdrenidad. | Thws Nihe eisprr keminans has lal useebatd used:
“dummy"” framg,for nute frane, used when there. s no information or data to
be transm t{%a;ﬁfn & Wl Irbefssa ngiWeq%tb n?lesr?egl‘a% éefrm"?l hgl%ﬁ Fofranme ST,
consi sti ng oflicmtet BdnddBd B2 the thme sf ksomisaionser, the franes optional |y being
separated by "dummy'_ frames.. a er-fr constit.utes t se entity for
which all the DVB- SZT hFr g%ﬁ%’h'&f bgpég%e?é%ﬁaqﬁgvgpetch%ﬁ'gamk ) ?%e
Junbo-frame abbresiatostDRY ohy S®f dreabegoyasr #f thisresse, ait jisi ntirereforaamet
constitutes the .tenporal ti for which all the DVB-S2 franes of a user
Uk have the ggﬁ%blgﬁbaoﬁv%i r ett\é?rk?? ﬁ%ar\%gtﬁégsoéjfcc?ts" defines a tineslot,
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sane duragé' on. ér%ﬁ@?@ﬁi?erda! users. 15The idea of the present invention relies

princi pal 'y on inition of a new tenporal structure catering notably
for the follow ng r e cerephiabsencehsf sybchrotismeingthe tknewD\@s®ns amthres nust

b di fi e ; h —nd
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20 A need therefore exists to have a system and a method making it

possible to obtain dynamic exchange of frequency resources in a system
using the DVB-S2 standard, and in fact to have a frame with a suitably
adapted structure.
In the subsequent description, the following expressions will be
25 used:
¢ "dummy" frame for mute frame, used when there is no information or

data to be transmitted, and "dummy slots" for mute timesiots,



The invention relates to a comuni cati on system usi ng the DVBS2 standard,
the said systemconprising at |east two users Ul, U2, a 25 managenent and
control neans characterized in that: the super-frame ST1 associated with
the first user Ul is conposed of at |@&ast one frame Ti conposed of at |east
one header, of a data part, the said super-franme STl conprising a nunber dl
of "dumy" variable size franmes consisting of sl1 slots, 30 the super-frane

caaseq or o o i BarResP MnURRo BPodyBrch HPROSE Haf] s%rg%géﬁ yppe frame T2

conposed of at | A" ORe hed e sai d super-frame
ST2 conpri sing a framdseoptigRalbyf bélwﬁmaratedl’qyabwéwi' fremep aareuPREdiasiest | ng of s2

slots, the sald (RRAGRIRAL rbaggeﬁtwtf@%wgwrﬁe bYBsARhLAGs bPL W8k o1 m ni ng

t he nunber e nu rames I nt roduced so that
t he tenpor aI dur altlkbawedhesa'mell\éO@GGm to the tenporal duration of ST1.

he "d "
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defi ned by taki ngcamstitotest thefternperahemtitynfion wiziockl ai tiod DtVHBeS%)f@tTwm dred t he

super-frames STk fer%%%v?ﬁbogtrﬁ%%cpglt%“ plying by n the nunber of

frames per super- rarres 0 The "dummy" slots or nute

ti nesl ots are, of onhewomrtdlcﬂ"defr@slanhrmm uniformy in a super-frame. 15The
"dunmy” slots cang d| stri e nd,of a Qun rane ST.
The system conpri s Cofrg?poggﬁﬁr%f'"émdé' YeChEB%%P r%)s ri nqagggghél ng a
nunber of 1grut e tiKesh@mt QPISE: witen 4t RSK| LARSK f & amedulafidne byy sthamec ofipri ses,
for exanple, a m)dullc;wge gc?for(fgrg té%’ﬁﬁiéjs%lé}qﬂ% %,I e | evel of the header

of a frane a si gn%rm) nunber nmute tineslots. The
franmes are, for exarmleeexpfe’satmanmmbfstqucﬂucet of flxeﬁrm:rétromhnsrrea:mnbet@SK, 8

PSK, 16 APSK, .32 APM er of e syste a drone.
25The i nvent & Jf?"?ee?tﬁ’[cgge%'cg %@ﬁ%an? 8?5 ngnsah Shads hoz] fgr geuvﬁga)ri%n?rlgne i nt ended
to be used in a systemusing the DVB-S2 standard conprising at |east two

users Ul, 2, a mnal%gngoel ?ﬁﬁgﬁg bt lﬂvenq%ﬁQalegrb?lﬂgé%lw&%tﬂg o‘e nii Q‘ft It

conpri ses'at |east t
super-franme $fa nawﬁempahbsirumtdrecateﬁng sotablg dor thﬂfdﬂ@wmlwmmnm‘nteat | east one

ot 2 0o Bkl BT BB g T ST B FRORAA 24y nomber
have minimum impact on the standard, and consequently on the DVB-
S2 existing technological bricks,

20 e the duration of the temporal structure must make it possible to be
reactive to the needs of the various terminals by rapidly redistributing
the satellite resources.

The invention relates to a communication system using the DVB-
S2 standard, the said system comprising at least two users U1, U2, a

25 management and control means characterized in that:

e the super-frame ST1 associated with the first user U1 is composed of
at least one frame T1 composed of at least one header, of a data part,
the said super-frame ST1 comprising a number d1 of "dummy”
variable size frames consisting of s1 slots,

30 e the super-frame ST2 associated with the second user U2 is composed

of at least one frame T2 composed of at least one header, of a data



defining a second super-frane ST2 associated with a second user U2 conposed
'of at' | east one header, of a data part, the said super-frane 5ST2
conprising a nunber d2 of "dummy" variable size frames consisting of s2
slots, determ ning the nunber dl and4the nunber d2 of dumy frames to be

i ntroduced so that the tenporal duration of ST2 is equal to the tenpora
daration of ST1. 10A super-franme ST is constructed by executing, for

exanpl e, the ol |y i S5ERSber fdife UGS RIrR a AutBLk2 of Ameif 1 def i ned

for the mninum band B c system ucture Is obtained for the
super-franes ST ofarisblegizeritemapconsigting ¢ifddiets, by n t he nunber of franmes per
super-franme of b , i . f ols, then
in the band n.B ftgg()sg{daﬁgﬁ?ieﬁés@%d(ﬁ?ra irﬁ%?ﬂ%-|%§a§e}pg%d2fogfdege8mzr¥rﬁol s are
i nt roduced. the numigrcdf damg) the auroberi dit obf'dyrheyheftamss ite bes possi bl e

to supplenent a SiH?gdL{jc%&ﬁ%gém;ttﬂe”}é oFdI EFLRSS -of NG ie!&MQl”’édhe relates to

a franme structure n co nication systens using t VB- S2
st andard char act eteimpetd! duratimof $T1.conpri ses a nunber of frames and a nunber

of "dummy” frames digpag6H. 50y atuidsi00 ks Botuilelor EkaIBle Ot didig 8f dur ati on

( L
and in that the duration o’Fn%the super-*rarre obt ai ne% I's tdentical for
several user 80is¥mboelfmuni cati on 25 what ever the all ocated band.

QO her characteristi %eaéﬁa,g%eﬂggﬂg[g@rgﬁﬁsepﬁ uEQr% 14 S@@%ﬁ?%ﬁ%ﬁ wi |l becore

nore apparent on readin ption given y nonlimting
i |l ustrat i®nbetdsfieedby takingnaachentfafgoe gunimhimcbandepoédensysteoapidhg e 1, a

representati gnpé?ffratn#e%l %}h@%\"%ﬁﬁé’ n@} &ﬂai];nﬁ& ﬁyhﬁurﬁelwgw ANAé nivBersr St andar d,

6 Figure 2, an exenp y system for e construction of a frane structure
accor di ng t ofremesipaveynerdamespof BairkB3, a representation of a frequency plan

w th the use of DVBH2 i AHKS sRECET ﬂh%qg"?%ﬂggré'ﬁﬁﬁ%ﬁ}- dtibed e 4, a

representation of the super-frames an e ju nmes according to
t he i nvent i onniforFilyinraesuper-iamexenpl ary confi gurati on of nul ti-ACM

super-frapes, Fi gurgebqyRihyeXRiiRban be PRaROIEE bt B &a 8r hrBRpencY Pl an,
super-frame ST. -
The system comprises, for example, a module adapted for
introducing a number of mute timeslots between two jumbo-frames.
The system comprises, for example, a module adapted for

20 introducing at the level of the header of a frame a signalling associated with

the number of mute timeslots.
The frames are, for example, frames with pilots.
The frames can be QPSK, 8 PSK, 16 APSK, 32 APM frames.
A user of the system is, for example, a drone.

25 The invention relates to a method for constructing a super-frame
intended to be used in a system using the DVB-S2 standard comprising at
least two users U1, U2, a management and control means characterized in
that it comprises at least the following steps:

- defining a first super-frame ST1 associated with a first user U1

30 composed of at least one header, of a data part, the said super-frame



Figure 7, an application of the invention to drones. 10 Figure 2
'shows di agrammatically an exenplary system allowi ng the inplenentation of
the net hod according to the invention with the aimnotably of obtaining a
frame structure which will nmake it po&sible to dynanically divide the
frequency tinme plane and to allocate it to the various 15 users of the
systemas a function of their need in terns of bitrate and of their |ink
budget . STMSmRALAL! b RurhGLThIbe -BERAYE vARaBIBULEL Srdifks access to
t he return pat hway ser traflc The gateway GI a system
centralizes all Q@@S'ﬁﬂm‘¢f$ sleist he satellite network and establ i shes the

| nt erconnect i on RelRET SllohdSubGIIAY BTLsORIAE Kin abel8haid ont ol
centre NCC unit is ¢ t he managenent of the resources of the
satel lite networ kcompesed plialdepsipnedieager. pba datanratt, b’?ﬁ $ae sypastiteand coupl ed
to the gateway. |grfig p‘ﬁs%gaéemﬁrﬁﬂéleﬁﬁ%ﬁddéﬁ%?r HaridSiE" Sige Wamd®, - - U5 in
connection with a satellite T. The users sharé a total frequency band 25
Btotal . A stati orﬁOlUS'Sh%QSOfeﬁZME BI whi ch can change according to the frane.
During the junho- éét@rﬁﬁn.ag:%m}nh&r%ﬁaatna% humt;@fsdz éf%nﬁef@mssm band Bl

for conmunication, and the station U2, th ._During the second
junbo-frane, the '§F@dq0§ﬁsswihatl}2‘enw1ﬁ?a@)edléi‘mfhﬁ’@eﬁr?c Ffelelqub'aﬁh theu1 using
the band B2 and Wnihe, Qg,@qo,%fs-frhe exchange of bands is made between 30
two junbo-frames JT, whereas the change of nodul ation coding schene 7
MODCOD or 15t r uct ureP0$UReIFréra§19p§T i ﬂﬁﬂ%rqcéeddﬁhéx%{t%ef?rt%mﬂ?pé'?efrarres ST.
The user Ul ¢QBRiigS&spsf or exanple an emtter/receiver 10, a first

comuni cati on m)dul e 11 allow ng the exchanges between stations, for 5
exanpl e, a modul BecHuturpeA sursr-ramenal isdelinge farihe MiwmuBE bangr§ ihg t he
nodul ati on used tﬂ‘é%?étghng to the needs of the user, a nodule 13 integrated
at the emtter/recerver | evel , receiving the |nformat| on fromthe
networ k contr ol @en%trt@tumf@talﬂ%antt'@rWRﬂﬁ'fr@fneﬁh%Taﬂcﬁ&ﬂdénfaB PY anes as
wi || be describe franmes

exhi bi ti ngssa 10 IqgillusI Qﬁgqﬁporg%uﬁfgﬁfgﬁn&% ﬂ?ﬁfﬁérrﬁ% %tﬁa?wg% ginating from
the- NCC i s transnmi t thed avsupet-framp\BF STZKtSH%tﬁOif@O symbols, then iTiige bemér users of
the System CQnpId iiftind &A% alifok aTERIcLrA0d, MREIRS isaGedded i n respect
of the first user U? ?( control cen%’ onprises, for

exanpl e, means 15 ZO“qCOWd'ftgdplae‘@riaﬁbOftth%mQ?m hig Fﬁ’é’é‘é'@ tpfsupplemesle? s and f or
distributingg ots as a function of the needs of the
users. The ne%é\%ftdng%ﬁtﬂﬁo H%{e}ﬁ%(sr@'sNCC al so conmprises neans 21 adapted for
defining ehe nurrber Toe 'inuenign Elatefedot 8 Famadabidctdte thebg eveed 1 a frane
to obtain a fhXadnEIBPsHiens U lgUhe D\E- s@létaﬁda?d HRSESeRXR indh@l iven tine
span. 20Wthout epartin ?romt e scope of the invention, the presence of
an NCC i s notcompesespe myabEs of ames ang sepunbesof SHUMAY" §p8ies Hispegedt t he

met hod. From [ EnagsTol the ST for
a band B, he Syaé% t%%ﬁaggﬁﬁfaﬁﬁﬁm%ﬁsdgﬁtbh%nﬁ deci gg{em%lg??ﬁqﬁ%sert t he
durmy frame. sWperrfearerobizined bis jsieatiea i 96 dSeMeRANKELTs t e CPENMUMCAERN Ut | on 25
bei ng si npi eryhafsvel e tb$phie only entity of the systemto receive all

t he |nforrrat|on regardi ng band and C/ No needs of the various users, it wll
indicate to the users which nodul ati on & codi ng schene (MODCOD) and which
band they must use. dheCafbrbieisice/afid Bisshibddll Gahe prdi@nShvedonGiimr e or a
structure identifier, 1n the case where a common 'dictionary' of ST
structure 30 begeme H@orgy@pérﬂrit ondepdingdhe deseription givenspyawey Bwh®mani ¢

manner . nonlimiting illustration, together with the figures which represent:
30 e Figure 1, a representation of the frequency plan for the conventional
DVB-S2 standard,



8 Figure 3 represents an exenplary allotting over tine of the
‘frequencies as a function of a user by using DVB-S2 frame structures.

The DVB-S2 "normal " frames are not of the same |length according to the type
of nodul ation, for exanple: 5 A QPSK §rane is made up of 361 slots of 90
synbols; An 8PSK frame is made up of 241 slots of 90 synbols. 361
and 241 being nutually prinme nunbers, the tenporal alignnment of the franes

is not realisti,c. 19 2detid O tiRet Béhstrlialdn of f4 3R the
DVB- S2 st andar d prI l\J/rlﬁdes alr'o‘raxeng{g '& n)?gw rf:lrreg of S3r7 snots of 90 synbols

usabl e when ther eSth§thﬁ)@¢ﬂ0r@]nQ@téﬁmVentlon The idea of the nethod

according to the S "dummy" frame
of n, with n>0° ﬁﬁlrys lo?;}@%r‘rég&ﬁéf&n Of%]f‘%]gjeh@n@gpgv %ng\g\%g{ABt ere is '
not hi ng to emt, ffamesacordimntoitommiveritgmomy” 15 frame n=37. The

i dea of the metngq 8003 BerekBaialith P YALISLOO-EANR Sh3 difint Jafpkl N9 ! the

| evel of d super- fPare 'S aving a
length n,, so thataneecdccosisng 1Ul¢h©fnvelht®nsystem uses a super-frame STk having

one and the sane lr_:lur atd Hexerpﬁla?yl O\Hﬁéurjﬁﬂéneéft @PI E@E&?ra%% "dunmy" frames

makes it possi bl e 9%reterrpora rarres or Ssuper-franes
nmutual Iy in respegiguref6, aa‘eeerablaqsmnstrmmntolﬁaﬁreﬂoem:lylpdm the synchroni zation
of several carr rates an application to 4

| ]
nodens for 4 user'E'gki\ﬁJ 8napRicafin 8‘gtﬁefq¥8nté u&?’l\c?uency band Btotal =7B.

25At iunbgyfrane N. o the 4 nodens each occupy a band: B for nodens 1 and
2 2.B for nodem 3 zfs B for m)d§m4 30% N@?em 1 ch argges COdI et ween ST 1
e &R

and ST 2 9 The dyn (?hﬁ'?‘?d‘és t@g@apg& oY Mt i r‘?‘HSt one ghurl ng the
guard time Teebmipieaentatignobmef mathed. adcbrdrgnti th_tesmh@'manojnth' themaipt
ot ool bhATF e e e al [ s (kbR 1o 5 L e
obtai n a supeéyndmiaay dVide thd Bequesey tikd2, plare émwtmyllocéteatm) ihe vaddesi, for
user U3, ?5 " clijgmf trJ:e si,ay engg’ % funsctngrgi %?%elarfnte%& irJE %m%?ﬁtrg{ea%%sof their
link budget.
The satellite terminals behave as routers for access to the return
pathwéy for the user traffic. The gateway GTW of a system centralizes all the
traffic in the satellite network and establishes the interconnection between
20 the terrestrial networks. A network control centre NCC unit is charged with
the management of the resources of the satellite network. This function can
be performed on the ground and coupled to the gateway.
In Figure 2 are represented several users, U1, U2, ...U5 in
connection with a satellite SAT. The users share a total frequency band
25 Btotal. A station Ui has a band Bi which can change according to the frame.
During the jumbo-frame JTR1, the station U1 has, for example the band B1
for communication, and the station U2, the band B2. During the second
jumbo-frame, the stations U1, U2 may have exchanged their band, U1 using
the band B2 and U2 the band B1. The exchange of bands is made between

30 two jumbo-frames JT, whereas the change of modulation coding scheme



and then a second "dummy"” frame DI32 is added after two QPSK 10franes, so
‘that 'the tenporal duration of the whole corresponds to the super-frame ST1,
for user W, a first dummy frane DT41 is added after two QPSK nodul ati ons,
and then a second DT42 is added after7two QPSK franes, and then a third
DT43 is added after two QPSK frames, the 15whol e set of frames and dummy
frames formng a super-frane of tenporal duration ST1. The
addi ti on of t | i gnnent
k@%@ D tufd GTRS HanR &HQ%M@% PR Fhest! 1 0
and enabl es d?ngﬁggﬁgH syncﬁg%ﬁous sharing of resgurces bet ween t he
users UK. Th&Tusers, in this exanple, continue to emt 20 wi thout changing
modul at i on bet ween syagef Qa%&pﬁlés idrga e apent RepldeeRrlh o/ £fk  ons n the
type of nodul ation enploye the users c orne bet ween 2
super - f r ames communication momgaeﬂﬁnea"omnget@etex‘@hang% Wﬁiﬁ&ﬁ% f8T1 and ST2
forms a | JrhodHEIoNAER Bmtowmoﬁ VRGBS i@l JarjiRg e 1S
introducegﬁggxéﬂ@gea EOF ge useg to al alé§S| ble nodifications in the
band Bk enpl oipsidlaion ubed aeeordngito tr@fnqeﬁg- opeduserchardue. 13 iptegraigmho- f r ane
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for a band B, he can construct this ST himself and decide where to insert the

dummy frame. There can also be predefined schemes, the latter solution

25 being simpler. As the NCC is the only entity of the system to receive all the

information regarding band and C/No needs of the various users, it will

indicate to the users which modulation & coding scheme (MODCOD) and

which band they must use. It can therefore also indicate the ST structure or a

structure identifier, in the case where a common 'dictionary' of ST structure

30 for the system is defined, either in a static or dynamic manner.



252. QPSK frame, then 8PSK then 16 APSK and finally 32 APSK frane For the
‘band ‘B, the guard tinme Tg of a junbo-frame is preferably effected by
inserting a 'conventional' "dunmy" frame (MODCOD = 0). Depending on the
configuration, the distribution of thg& "dumy" slots can be 30effected
uniformy within a super-franme or at the end of the Super-frane. 11
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The idea of the method according to the invention consists in

inserting at the level of a super-frame ST, a number d of "dummy frames”,
each having a length n;, so that each user Uk of the system uses a super-
frame STk having one and the same duration. The clever insertion of these
20 "dummy" frames makes it possible to temporally align the traffic frames or
super-frames mutually in respect of several users and thus to allow the
synchronization of several carriers.
Figure 3 illustrates an application to 4 modems for 4 users who
share one and the same frequency band Btotal =7B.

25 - At jumbo-frame N:

o the 4 modems each occupy a band:
* B for modems 1 and 2
= 2.Bfor modem 3
= 3.Bfor modem 4
30 o Modem 1 changes coding between ST 1 and ST 2



0 with pilot their nunber N-1-n.1 = integer_part(Lsi-k_max0 /
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15 does not g},}yﬁslgtlgeir distribution in the ST. This distribution can be
free starting fromthe nonment that the emtter can indicate to the receiver
t he nunber of "dumiyFigsretstismateditbatenits in a new "dummy" DVB-52 franme. A
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exenpl ary super-frane i s ven | m X1 ng nodul ati on
frames with or wi@RSKt. frames so Thto obtainasupenfraee 91, QPSK pil ot |l ess franes

CPsid 8PSk ST o Ja7tarb U2 st BB i AR D, st 25 “13” QPSK. 8PSK
Ilolici No. of eFriameserl(B, BS'dubaiyjraie. D81 iSladtied afieratderQPSK frames,
and then a second "dummy" frame DT32 is added after two QPSK
10 frames, so that the temporal duration of the whole corresponds to the
super-frame ST1, '

e for user U4, a first dummy frame DT41 is added after two QPSK
modulations, and then a second DT42 is added after two QPSK
frames, and then a third DT43 is added after two QPSK frames, the

15 whole set of frames and dummy frames forming a super-frame of
temporal duration ST1.

The addition of these "dummy” frames DT allows super-frame
temporal alignment and enables the dynamic and synchronous sharing of
resources between the users Uk. The users, in this example, continue to emit

20 without changing modulation between super-frames STi. However, possible
modifications in the type of modulation employed by the users can be
performed between 2 super-frames.

Together, the set of two super-frames ST1 and ST2 forms a
jumbo-frame JT. Between two jumbo-frames a guard time Tg is introduced

25 which will be used to allow possible modifications in the band Bk employed
by the users Uk, of the band exchanges.

- At jumbo-frame N+1:

o modem 4 no longer emits
o the other 3 modems each occupy a band:
30 = 5.B for modems 1

= B for modem 2 and 3



i ncluded) 158 157 No Pilot No. of Frames 10 16 Dummy No. of Slots (header
included) 246 0 It is possible to inprove the effectiveness of the
tenporal alignment of the STs when the nunber of dummy slots to be added to
the ST is greater than those of short!0franes (a pilotless QPSK frame has 91
slots) by 5 supplenmenting the pilotless QSPK franme, for exanple, with 2
pirlotless QPSK short frames and only 54 "dunmmy" slots; or else frames of

any other type. oRYoffaAY h Rémadtai ﬁfjopéhg%r-ﬁéﬁmecéw&nd"“h 30
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introduced affecting only the dummy frames with respect to the DVB-S2
5 norm.

By generalizing the example given in Figure 3, the steps allowing
the construction of a super-frame ST according to the invention are described
hereinafter.

- The structure of a super-frame ST is defined for the minimum band B
10 of the system,

o the structure for the super-frames ST of bands n.B is obtained
by multiplying by n the number of frames per super-frame of
band B, for example if in the band B there is a super-frame ST
of K slots of 90 symbols, then in the band n.B to obtain the

15 same duration requires n.K slots of 90 symbols,
- Th.e length of a "dummy" frame introduced to obtain the super-frame
structure of "fixed" duration according to the invention is a multiple of
90 symbols corresponding to the DVB-S2 slot.
o The super-frame supplement is added through "dummy" slots.
20 - The super-frames ST must last the same time for the various users Uk
whatever the allocated band (n.B).
- In order of priority, for example, the supplemented DVB-S2 super-
frames are STs consisting of:
1. Frame with pilots,
25 2. QPSK frame, then 8PSK then 16 APSK and finally 32 APSK
frame
- For the band B, the guard time Tg of a jumbo-frame is preferably
effected by inserting a 'conventional' "dummy" frame (MODCOD = 0).
Depending on the configuration, the distribution of the "dummy" slots can be

30 effected uniformly within a super-frame or at the end of the Super-frame.



No. of Frames 30 45 Dummy No. of Slots (header included) 233 228 INo Pil ot
‘1 No. of Frames 31 46 Dummy No. of Slots (header included) 136 0 14

Anot her exanple is given in table 4 where the idea is to conbine wthin one
and the sane ST franes of different rfddul ati on so as to have an

The examples which have just been given can apply in respect of
so-called normal frames or short frames, comprising pilots or otherwise.

Algorithm for determining "dummy" slots

The general case takes into account the cohabitation of the STs

5 with pilots and STs without pilots.

There are 8 possible types of ST denoted ST p
- m: order of the modulation (2 for QPSK, 3 for 8PSK...)
- P: 0: without pilot, 1 with pilot

Example: ST44 = ST 16ASPK with pilot.

10 During configuration of the system it must be possible to limit
oneself to just certain types of ST (for example cohabitation of ST,¢ and
STa 1 only). '

In the same manner, the DVB-S2 frames are denoted T p
By limiting oneself to the types of ST desired, the algorithm for
15 parametrizing the STs follows, for example, the following steps:
Step 1. Calculation of Nty min1: number of frames with pilot of
smallest order (T, _min.1)
o Ntn_min1 must be a multiple of 5 so as to have a multipie of 90
symbols (the number of pilots per frame is a multipie of 36).
20 o Ln_min1: number of symbols of the frame Tn_min.1
o If in the chosen configuration there is no ST with pilot then
Ntn_min.1 = 0 hereinafter in the algorithm.
Step 2. Calculation of the Nyn_maxo. number of pilotless frames of
largest order (STn_max.o):

25 o Nrnmaxo smallest integer such that NTn max0"Ltn_maxo >

N1n_min.1*L7n_min.1

o Ltk maxo nNumber of symbols per frame without pilot of
modulation of highest order (Tx_maxo)

o Lstk max0 = NTn_max.0.Lk_maxo i the number of symbols per ST.

30 Since Ltk_maxo is @ multiple of 90 so is Lstk_maxo-

Step 3. We deduce for the other types of frames (Tnp)



opti mal

'm xi ng of QPSK franes and 8PSK frames.
QPSK No.of Franes 0 2 4 6 8 8PSK No.of Franmes 12 9 6 3 0 Dumy No.

(header

multi-ACM The exanple of table 4 illustrates this idea with the 5

10

15

20

25

12

o with pilot
* their number Nt 1 = integer_part(Lstk_maxo / (5% L1n1))*5

= this guarantees that the number of pilotless frames per ST is a
multiple of 5

o without pilot

* their number Ny, = integer_part(Lstk_maxo / Ltno)

Step 4. Calculation of the number Dgrpe of "dummy” slots of 90
symbols to supplement the STqp

o Dstp = (LsTk_maxo = Ntn.p*Lnp) / 90

* Dstamaxo=0

If for one and the same modulation the number of frames per ST
without pilot is equal to the number of frames per ST with pilot then it is
necessary to choose a larger value of N.

This algorithm gives the number of "dummy slots" per ST but it
does not give their distribution in the ST. This distribution can be free starting
from the moment that the emitter can indicate to the receiver the number of
"dummy" slots that it emits in a new "dummy" DVB-S2 frame.

A few examples of mixed QPSK / 8PSK Super-frames ST will now
be given.

An exemplary super-frame is given in table 2 mixing QPSK or
8PSK modulation frames with or without pilot. The minimum number of
QPSK pilotless frames per super-frame is, in the example represented in
table 2 for a mixed QPSK/8PSK ST of 347040 symbols/ST, 10 frames per
ST.

Mul ti-ACM configuration 0 1 2 3 4

of Slots
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Mode MODCOD STs when the number of dummy slots to be added to the ST is greater than

.those of short frames

(a pilotless QPSK frame has 91
supplementing the pilotiess QSPK frame, for example, with 2 pilotless QPSK

slots) by

short frames and only 54 "dummy" slots; or else frames of any other type.

By having an ST based on a structure with 30 QPSK frames with

pilot the effectiveness is better on account of the presence of more frames

without pilot than with pilot for one and the same type of modulation, we

10

obtain table 3, mixed QPSK/8PSK ST of 1Msymbol/ST:

QrPsK | 8PSK
No. of
30 45
Frames
o No. of Slots
5 !
Dummy (header 233 228
included)
No. of
31 46
- Frames
e
o No. of Slots
2 Dummy (header 136 0
included)




TYPE No. of

10

15

20

Sl ots (header included) 00 1 01 2 "Dumy" 1 29

14

Another example is given in table 4 where the idea is to combine
within one and the same ST frames of different modulation so as to have an
optimal multi-ACM. The example of table 4 illustrates this idea with the

mixing of QPSK frames and 8PSK frames.

Muiti-ACM configuration 0 1 2 3 4
QPSK No. of
Frames 0 2 4 6 8
8PSK No. of
12 9 6 3 0
Frames :

Dummy No. of Slots
(header 0 1 2 3 4
included)

No. of Symbols 260280

For each configuration it is possible to construct the structure of
the STs by uniformly distributing the frames of like modulation so as to limit
the jitter, as is represented in Figure 5.

The type of "dummy" frame used to temporally supplement an ST
is a dummy frame of a single slot reduced to the header of the Physical
frame (PLHeader) (dummy "1"). This dummy "1" frame is repeated as a
function of the ACM configurations. It is beneficial to dedicate this type of
multi-ACM ST for the NCC in a starred topology.

The DVB-S2 standard defines "dummy" frames of 37 slots (header
and 36 dummy slots). In order to allow a receiver to recognize a frame
according to the invention, it is possible to use the signalling PLS included in
the PLHeader of the DVB-S2 frame to indicate to the receiver the number of
"dummy slots" which are transmitted in the current frame.

Recall that the PLS is composed of 2 fields:

10 4



11 8 00 16 01 32 "Dumy" 2 30 10 64 11 reserved 00 reserved

L

15

- MODCOD (5 bits): identifies the modulation and the code rate of the
frame:
- TYPE (2 bits): identifies the type of frame (norfnal/short) and the
presence/absence of pilot symbols. Field not relevant for a "dummy"
5 frame.

The MODCOD field has 3 reserved values (as well as a 4th to
indiéate that the frame is a conventional "dummy" frame). These 3 values,
combined with the TYPE field, makes it possible to define 12 types of
"dummy" frame in addition to the conventional "dummy" frame.

10 In order to allow a DVB-S2 receiver to decode any DVB-S2 carrier
whatsoever without knowing a priori the modulation and the coding of the
carrier it is possible to modify the PLS field as indicated in table 5 (extension
of the PLS field) below:



10

11 reserved " Conventi onal "

01 reserved "Dumy" 3 31 10 reserved
- 37 dummy O
' 16
No. of
MODCOD Slots
Mode TYPE (header
included)
00 1
01 2
"Dummy” 1 29
10 4
11 8
00 16
01 32
"Dummy" 2 30
10 64
11 reserved
00 | reserved
01 reserved
"Dummy" 3 31
10 reserved
11 reserved
"Conventional" - 37
dummy 0

The objective of the implementation

of synchronous DVB-S2

framing is to be able to implement the DRA dynamic adaptation mechanism

between various carriers.

Examples of implementation

Jumbo-frame and super-frames without pilot

For a system which requires only frames without pilots (typically

fixed system with equipment whose phase noise is low), one deduces

therefrom the type of "dummy" frame required in

order to supplement the

super-frames. Table 6 hereinbelow gives an exemplary structure of super-

frames whose modulation is at best 16 APSK:



The objective of the inplenmentation of synchronous DVB-S2 framng is to be
‘abl e 'to inpl ement the DRA dynami c adapt ati on nmechani sm 5 between vari ous
carriers. Exanples of inplenentation Junbo-franme and super-franes w thout
pi | ot For a system which relduires only franes w thout pilots
(typically fixed systemw th equi pnent whose phase noise is |ow), one
deduces 10 therefromthe type of "dummy” frame required in order to

suppl ement the super-franes. ble-6—heregin W gV | ar
structure of super-franes whocéQP ul ation ?E'S%{t best 1?A%Sk[:np 17y QPSK

8PSK 16 APSK No.| MY offrmies 2 3 4 D@my "R" "13 wzde . Tét al of

Synb0| S 65160 (724} Dummy u2|| ||1u

Total No. of
65160
symbols
(724)
(No. of slots)

At the minimum bitrate a jumbo-frame is composed of:

- 8 Super-frame

- aguard time composed of a 'conventional' "dummy" frame (overflow

5 or overhead of 0.6%)
1) i.e. a total of 524610 (8*65160+37*90) symbols.
2) At a symbol frequency of 524.61 kHz the duration of a jumbo-frame is 1 s.
Jumbo-frame and super-frames with Pilot
With ACM-like systems, the "pilot" symbols can be inserted into

10 the physical layer frame structure to facilitate synchronization and also for

channel estimation purposes.
The previously applied principle is employed again for the frames
with pilots. However, the number of pilot symbols per frame is not a multiple
of 90:
15 - 22 blocks of 36 symbols in QSPK
- 14 blocks of 36 symbols in 8SPK
- 11 blocks of 36 symbols in 16ASPK
To have a multiple of 90 symbols per ST therefore requires a minimum of 5
frames with pilots (5*36 = 2*90...).

20 The type of "dummy" frame that is required in order to supplement
the super-frames is given in table 7 which gives an exemplary structure of
super-frames whose modulation is at best 16 APSK, DVB-S2 system with ST
with pilot with modulation with 4 states maximum (16 APSK):



-(No. of slots)

Y unbo-frame i s conposed of:

Ef f ectiveness 99.72% 99. 86% 100%
8 Super-frane

a guard t

At the mninumbitrate a

| me conposed

of a 'conventional' "dummy" frame (overfl ow 50or overhead of 0.6% 1) i.e.
a total of 524610 (8*65160+37*90) syntfols. 2) At a synbol frequency of
524.61 kHz the duration of a junmbo-frane is 1 s. Junbo-frane and
super-frames with Pil ot Wth ACM | i ke systens, the "pilot"
synbol s can be inserted into IO the physjcat yer T ragn trgcture to
facilitate synchroni zati on ang QA}@% f or ichannel esti n@tﬁsﬁkpur poses.

The previously 4§ m)j bfeplraﬁ{ésnm pl e i $0 enpl oyed 1&gai n for 2(he frarres W th

pil ots. However,—the ||H1|MJ Heot—synpotswper—F gk a multiple of
90: 1522 bl ocks |of 38 %ol s C% K 14| bl ocks of £&& in 8SPK 11
bl ocks of 36 synbol"éotaerd.@ASPl« To have a multiple of 90 syrrbol s per ST

t herefore requirles a mn| pum qf 5 franes V\naﬁ%lots (5*36 =12*¥90...).
20The type of "dumrysy t?a?re that is required ifi"order to supplement the
super-frames is |gi (Bo. ofrsidtgbl @ 7 which gi ves an exenpl ary striucture of
super -frames whose—+otutat+on—t+s—at—best—16—APSK—DVB-S2—systemwith ST

with pilot wwth nodulation with 4 states maxi num (16 APSK):

16 APSK No.

18 QPSK 8PSK

of Fr ands order not to impact the ACM functionality inherent to DVB-S2 it

is preferable to have an ST of the order of a few 100 ms (typically 250 ms).

For an ST with 250 ms pilot this imposes a minimum bitrate of 1.33 Mbauds.

5 At the minimum bitrate a jumbo-frame of 1 second is composed of:

4 Super-frames,

a guard time composed of a 'conventional' "dummy" frame (overflow of

0.6%)

For mobility applications the 16-APSK modulations will certainly

10 not be used. The structure of the ST can therefore be optimized by
decreasing the size of the "dummy" frames of supplements in table 8:
QPSK 8PSK
No. of Frames 10
Dummy "
Total No. of
symbols 332910
(No. of slots)
Application to drones
An exemplary application requiring a high bitrate is the drone where
15 typically the expected bitrate is of the order of some ten Mbits. Accordingly

during mission preparation the mission operator must allocate (and reserve
at the satellite level) a frequency band for his need i.e. a few MHz. If this
same operator now has several drones which are flying simultaneously he

must reserve several frequency bands (a priori one for each drone). For each



10 15 20 Dunmy "10" "9" Total No. of synbols (No. of slots) 333720

In or'der not to inmpact the ACMfunctionality inherent to DVB-S2 it is
preferable to have an ST of the order of a few 100 ns (typically 250 ns).
For an ST with 250 ns pilot this inpo¥es a mnimumbitrate of 1.33 Mauds.
5 At the mninumbitrate a junbo-frane of 1 second is corrposed of: - 4
Super-frames, - a guard tinme conposed of a 'conventional' "dummy" frane

(overflow of I\H-IZGa@ocated to a drone thE@perdRR vl Al¥o AR ﬂoqé§ér@é1ﬁ1etdh@|vé@nf\PSK
nodul ations wll certainly 10 not be used. The struct re of the ST can

therefore be saistitaieseercepndeteesss pry ionit (fairly exgensiveerkbiiiH#nontY anes of
suppl ements in tabl g 8gronehhal ity Morarzinitit Rr&2enddicafy &&'Fﬁb!le forit Total No.

of
to be able to "lend" its bandwidth to another drone which needs it by using

5 the mechanism for dynamic sharing of resources.
Example of super-frames
For mobile and/or tactical applications of this type, in the majority
of cases the link budgets limit the DVB-S2 carriers to the QSPK and 8PSK
MODCOD. Moreover, in applications of mobility type it is also necessary to
10 be resistant to the Doppler effect. To cater for these problem areas an ST is
always defined either with pilots and QPSK frames (ST21) or else 8PSK
frames (ST3.1).
In this case a possible base configuration is given in table 9: ST mixed QPSK
(SSP) / 8PSK (AP) of 227430 symbols/ST..

15
ST21 | STaq
No. of Frames / ST 15 10
No. of
Dummy Slots 1 0
(header .
included)
No. of Symbols / ST 332910
At a minimum bitrate of 1 Mbaud an ST lasts 333 ms.
At the minimum bitrate a jumbo-frame of 1 second is composed of:
- 3 Super-frame
20 - aguard time composed of a 'conventional' "dummy" frame (overflow of
0.6%)
In practice:

- the carrier of the NCC is certainly fixed-band since the terminals must

be able to synchronize with the NCC.



synmbols (No. of slots) 332910 Application to drones An exenplary
‘application requiring a high bitrate is the drone where 15 typically the
expected bitrate is of the order of sonme ten Mits. Accordingly during

m ssion preparation the mssion operd&0dr nust allocate (and reserve at the
satellite level) a frequency band for his need i.e. a few MHz. If this sanme
operator now has several drones which are flying sinultaneously he nust
reserve several  fieqQueRe Brd-0hbsRN Aair ioffjor each 19
MHz al | ocated to tfF;{gdr on%ﬁ'tﬁgﬂg%ggergag'tngrdnv.\n@FFRa/I%sT%eg\e/(gB{“SQI’r@gg}e%ﬁt he :
equi val ent sat el |lileweveasiys owt drdy ePnesivable thythe INCEt emitgiselely Expensi ve
Sk$/ Mz/ month) . gpgk. If a drone has nothing to transmt it is
economically desirable for it to be able to "lend" its bandw dth to anot her
drone whi ch nee®l is prefyable imgpesify AwithdeManissm f or dynami ¢ sharing of

resour ces. : 3 ian i given i nohobi | e and/or tactical
applicati osnsﬁg%&%lﬁieﬁ%@'#gﬁFé\ﬁ@@ﬁaj'sogliv?vng?ﬁgégés the link budgets |imt
the DVB-S2 carriers to the QSPK and 8PSK MODCOD. Moreover, in applications

of nmobility typgTtaim &z S v 10 40~ PegEegrstant P the Doppl er
effect. To cater fctl)vrld'Fr&%%gpﬁB]?r}nﬁgr eds gn ST 1i s lal \?vaV“ d%f' ned either

with pilots and [QPSRradme2ds ([N, 1) ooflelge BPSK flrates| (Pr3]). In this
case a possi bl e |base configurgfrao®sis qiven | n tahle 9:| ST mxed QPSK ( SSP)
| 8PSK (AP) of 2274Bkansy/8Hol s{1¥d.. 15 of$T2gl ST 1 [No8 of ksares / ST 15 10
Frames
No. of
Slots
Dummy 1 123 246 0
(header
included)
No. of Symbols/ST 332910

In the TF plane this can be constructed as illustrated in Figure 6.
The NCC carrier being a priori fixed-band it would be possible to
10 use a "conventional" DVB-S2 carrier which is not synchronous with the other
carriers of the network. However, to synchronize the terminals with one
another each terminal must first synchronize with the NCC and therefore with
a synchronous DVB-S2 carrier.
A possible use of the frames as a function of the needs of the terminals and
15 of the propagation conditions is illustrated in Figure 7:
- Jumbo-frame N: the propagation conditions are
= good for drone 1: frames Tx (towards the NCC) and Rx
(from the NCC) in 8PSK
» bad for drone 2: frames Tx (towards the NCC) and Rx
20 (from the NCC) in QPSK
o ST2:



Dummy No. of Slots (header included) 1 0 No. of Synbols / ST 332910 At a
‘m ni rum bitrate of 1 Mbaud an ST lasts 333 ns. At the minimumbitrate a
junbo-franme of 1 second is conposed of: 3 Super-frane 20a guard tine
conposed of a 'conventional' "dummy" Firame (overflow of 0.6% In practice:
- the carrier of the NCCis certainly fixed-band since the term nals nust
be able to synchronize with the NCC. 20 - the NCC emits its signalling on

QPSK 1/4 frames (optimal, p egl weye it i u ncei vabl e
that the NCC emits sol el’y ﬁ%%&@%@ﬁ‘i”t‘w@%ﬁ é?%'r”tggﬁér?’g&‘se;éct SRl i - ACM

STs. 5 A possible multi-AOwmenfiguration is given in table 10: Milti-ACM
configuration 0 1 2 3 . prne 1 is on mission & a great deal of data and

therefore more allocated band
5 = Drone 2 is "en route" = little data and therefore little
allocated band

o ST3:

* NCC emits at about' the same bitrate destined for the 2
drones
10 = 2 times as many QSPK frame (for drone 2) as 8PSK
frame (for drone 1)
= Drone 1 is on mission =» a great deal of data and
therefore more allocated band
= Drone 2 is "en route"” = little data and therefore little
15 allocated band
- Jumbo-frame N+1: the propagation conditions are
» less good for drone 1: frames Tx (towards the NCC) and
Rx (from the NCC) in QPSK
» still bad for drone 2: frames Tx (towards the NCC) and
20 Rx (from the NCC) in QPSK
o STH1:
= Drone 1 has finished its mission =» little data and
therefore little allocated band
» Drone 2 begins its mission = more data and therefore
25 more allocated band.

The temporal structure of the frames according to the invention
makes it possible notably to succeed in temporally synchronizing the DVB
carriers with one another and to define a time reference. The introduction of
"dummy" frame of variable size makes it possible to structure the DVB-S2

30 carriers as jumbo-frame and super-frame and thus to mutually synchronize

several DVB-S2 carriers.



Frame 2,1 No.of Franmes 10 7 4 O Frane 3,1 No.of Frames 0 4 8 15 Du No.

1) rrrry
‘of Sl'ots (header included) 1 123 246 0 No. of Synbols/ST 332910 In the T
plane this can be constructed as illustrated in Figure 6.

The dynamic sharing of resources allows some saving in
bandwidth.



The NCC carrier being a priori fixed-band it would be possible to 10 use a
"conventional " DVB-S2 carrier which is not synchronous with the other
carriers of the network. However, to synchronize the termnals with one
anot her each termnal must first sync®ronize with the NCC and therefore

wi th a synchronous DVB-S2 carrier. A possible use of the frames as a
function of the needs of the termnals and 15 of the propagation conditions
is illustrated in Figure 7: Junbo-frgammy the propagation conditions are
good for drone 1: franmes Tx (towards the NCC) and Rx (fromthe NCC) in 8PSK
bad for drone 2: frames Tx (towards the NCC) and Rx 20(fromthe NCC) in
QPSK o ST 2: 4 %ommmc%ﬁ §y§@’ﬁeu§h§f e DVERSDI N18R@T thdr 8418 shsteRPSK Trane)
Drone 1 is on mssion r eat of data and therefore nmore all ocated
band 5 Dr oneC@mpEsing gt I‘Qﬁ§t o aiseist ¥ 1 eUdal dnaitryeredt 8nereenirelt MPansl | ocat ed
band o ST $3: chdetieprad if tﬁét about the same bitrate destined for the 2 drones
10-} 2 times as many QSPK frame (for drone 2) as 8PSK frame (for drone 1)
Drone 1 is on i sibesHper-fearge 831 ageediated withtthe Histuseid) bisgioaneseeotl | ocat ed
band _ at least one fra@R9) (%nﬁJp%seng 5OUL& one}.ehéjért bea @@tk Papnd
therefore little 15all ocated band nmbo-frame N+1: the propagation
conditions are |B8ssaj@oriPeaframeoRd! 1coMRrigigs aTRUMPSMAN d8f {'BEMMEC) and Rx
(fromthe NCC) i é@%s,zeframes consisting of s1 slot§t 1 | | _bad for drone 2: franes
Tx (towards the NCC) and 20Rx romt%e NCC) in QPSK o ST 1: Drone 1 has
fini shed 1@s messthesurertirane 8T @ﬁ%@caﬁi@ld Wﬁ'éﬂ@f‘\iﬁcénqi Heer| & iglcoawased band
Drone 2 begins i ts diissh O drafY P2 d8Bodfifloft ikl eng RABEY 81 8ldappat ed band.
The tenporal structure of rames accordin he |nvent| on makes it
possi bl e not abl y pat, $he seiddsupar-trampor @ F@/“@rjﬁ'ﬂ;mamﬁwﬁhg?-t% dpoBYcarriers

Wi th one anot her @d?%bfe%ué%efférﬂé‘s @o,.;s|sﬂﬁzg redegeace. The introduction of
“dummy” frame of variable size makes Tt p055|ble to structure the DVB-S2 30
carriers as j urbothersairemanagenugntantreantiolamadule is adaptedifaraletgrmiyng hr oni ze

several DY? S2 CatrhE' filiMber d1 and the number d2 of "dummy" frames to be
introduced so. that the temporal duration of ST2 is equal to the

temporal duration of ST1.

2 - System according to Claim 1, characterized in that the "dummy" variable

20 size frames consist of slots of 90 symbols.

3 — System according to Claim 1, characterized in that the system comprises
k users Uk and in that a super-frame ST is defined by taking account of the
minimum band B of the system and in that the super-frames STk of band nB

25 are obtained by multiplying by n the number of frames per super-frames of
band B.

4 — System according to Claim 1, characterized in that the "dummy" slots or
mute timeslots are distributed uniformly in a super-frame.
30



22 The dynami ¢ sharing of resources allows sonme saving in :
‘bandwi dth. 23 CLAIMS 1 -Conmmuni cation system using the DVB-S2 standard,
the said systemconprising at |east two users Ul, U2, a nmanagenent and
control means 5 characterized in that?* the super-frame ST1 associated with
the first user Ul is conposed of at |east one frame Ti conposed of at | east
one header, of a data part, the said super-frane ST1 conprising a nunber dil
of "dumry" vari& i - CCONShHSh ; & per-frane
ST2 associ at gd g\ﬁtﬁn% Eé&glfggon %G@gr’ %E%thgzcégrrlggiaet?%f@;nt esgggfgaﬁe frame T2
conposed of distribetestat Hireenteefdefompsiung sHegrr4m8 8- t he sai d super-frame ST2
conprising a nunber d2 of "dummy" variable size franmes consisting of s2

sl ot s, t he said managenment and control nodule js adapted for

det er ni ni ng 85t Pystern@perrdiap tatpimHe charasierizemin dhattcampiises pRI& o be

I ntroduced; sgghhal thh‘ﬁ'ltlto%UBﬁ?aé glehabiAberobi MlKe ititnedfidlbebienhgvd enpor al
duration of ST1. 2 - Systemaccording to Caiml, characterized in that
the "dumy" HWBo#RBER0 size franes consist of slots of 90 symbols. 3 -
System according to Claim 1, characterized in that the system conprises k
users Uk and_in_that a super-franme ST is defined hy taking account of the
ni ni mum band 7B SYSteA&ceyrding 1o Siaimi n charaetefizrd 18 it gompnses 8 TROWIE hand nB 25

are obt ai ned aByptBY b PkrBHRIPYt the REeINGMPR! hedldef LREESaRE!a SiRAINnd r anes of
band B. 4 - System accordi ng Claim 1, characterized in that the "dunmy"

to
slots or Mut @$q5aied Witk therimhes of Myt tEePIftPf ormy in a super-frane. 30 24
5 - Systemaccording to Claim1, characterized in that the "dummy" slots
are distributed at the end of a cor‘rpound super-frane ST. . 6 - System
accor di ng t o8cr av§tem acsRidiRgtteroneedl CrRIMRL 19 ¢ charprireerd B KBli% 5 adapted
for introducikBhed 284 keRedWiRBNotef nute tineslots between two junbo-frames.
7 - Systemaccording to Claiml, characterized in that it conprises a
nodul e adapted for introducing at the | evel of the header of a frane a

signal ling 10 asseEnetordinghot i BUCRShs Of tdA! ehdrablefizéd v that the
frames are QPSK, 8 PSK, 16 APSK, or 32 APM frames.

10 — System according to one of Claims 1 to 7, characterized in that a user is
a drone.
20
11 — Method for constructing a super-frame intended to be used in a system
using the DVB-S2 standard comprising at least two users U1, U2, a
management and control means characterized in that it comprises at least
the following steps:
25 - defining a first super-frame ST1 associated with a first user U1
composed of at least one header, of a data part, the said super-frame
ST1 comprising a number d1 of "dummy" variable size frames
consisting of s1 slots,
- defining a second super-frame ST2 associated with a second user U2

30 composed of at least one header, of a data part, the said super-frame



8 .- Systemaccording to one of Claims 1 to 7, characterized in that the
frames are franes with pilots. 15 9 - System according to one of Clains 1
to 7, characterized in that the franes are QPSK, 8 PSK, 16 APSK, or 32 APM
frames. 10 - System according to one®f Clains 1 to 7, characterized in
that a user is a drone. 20 11 - Method for constructing a super-frane
intended to be used in a systemusing the DVB-S2 standard conprising at

| east two users W12 WmprsiiBnadeurmdr apdofc ofirh@l" naasisle Chigs edregd zed in
that it conprises at |east the follow ng steps: 25defining a first
super-franme ST1 «°98sling ¥P2§leth a first user UL conposed of at |east one

header, of a dat ajigtdining R mahishr G4 RAH the AMbS Wb FARhBirdrBesitoBeTber dl  of
"dunmy" variable size franes consistin efining a

of sl slot . d
second super - f r anBtresiused ;s dhal g W‘lpr?gaé LR 085'%1‘,2 i e98¥oihd%ed of at
| east one gheader,teﬁfpofm datagoparst1.t he said super-frame 25 ST2 conprising a
nunber d2 of "dumry” variable size frames consisting of s2 slots,
determ ning the nunber dl and the nunber d2 of dummy franes to be
i ntroduced s@2! fathokiRcbramaad @iaifuT Alcharackiz&d i that £ qusdr-ftaind 8 it enpor al
duration of ST1. 12- Metho _acco]gﬂi n@‘ t? Claim11l, characterized in that a
super - frame SINSIUCIEGRYSXGEYIDG TS ONQWIGSIERS  t he fol | owi ng st eps: t he
structure of a syBekubtiA S SSdudes-faffel TER dedined i the Riinmomdead Bopf 10t he
system the structure is obtained for the super-franes ST of bands n.B by
nul tiplyi fy by nthe¥stBiimber of frames per super-frame of band B. 13 -

Met hod accor diNginkOstfdchird id lobtAiRed 86t el &@fbriBmeBadT f@roamds uPBr by rame 15 ST
of K slots of 90 sg_nbols, in the band n.B to obtain the sanme duration, n.K
|

slots of 90 synb®UEiPling byt the ayewar offremes\psarisypertaes 8 hagditt one of d ai ns
11 to 13, characterized in that a super-frame is supplenented with nute
timeslots. 20 15 - Frame structure to be used in communi cati on systens

usi ng t he DvB32- Methedacgowing tactlaim Jdqcharagierized;ip ey iph # shrerdr er of

frames ands a giugresioRfor 08 Wmmols! hanBbast 5180 ebtPthRSsane @irhidr) nK
super-frame of fixed duration and in that the duration of the super-frame

obt ai ned is SEHef Wagymhets ars indeoddeed- users in comuni cati on what ever the
al | ocated frequency band. '

14 — Method according to one of Claims 11 to 13, characterized in that a
super-frame is supplemented with mute timesiots.

20
15 — Frame structure to be used in communication systems using the DVB-
S2 standard characterized in that it comprises a number of frames and a
number of "dummy" frames disposed so as to obtain a super-frame of fixed
duration and in that the duration of the super-frame obtained is identical for

25 several users in communication whatever the allocated frequency band.



