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A System and Met hod for Processing Satellite
Communi cation Data FI ELD OF THE | NVENTI ON The present

WO pwentiooh rel ates to an apparatus and net hod PGF/IL2006/000490
intercepting and nonitoring a satellite conmunication
system DESCRI PTI ON OF THE RELATED ART There follows a
brief description of the oper‘ak'ron of a prior art
network system 8 (that includes satellite 12) with
reference to the schematic illustration of FIG 1.
Thus, the prior art network system8 transmts and
recei ves nessages to and fromthe nobile devices (MES)

36 thr €, -bha link that .j.oclkudes . .

ot SitimSuty MAS R ot R SRl B npigagion Data

nobil e 36. The downlink L-band |ink conmunication

transmitted through the L band spot beamoriginates in

nost cases fromthe primary gateway station PGW 10

through C-band Iink 14 to the satellite 12, and then

fromthe satellite 12 over a specific |ocal spot beam

34 to the nobile 36. The uplink conmmunication of the

3%ars transmtted to the satellite 12 over a

Fléﬁlﬂ EH%JETIVENE;Q&IS@M beam 32 and then, fromthe
satiblite 12 to the paaiémary gateway (PGN 10 via a )
wi deBardeenbaREoRKeges ighah appaaiuspshiactiend Frtingareepting

I a 3 Q ej called by an MES 36, the
an@é q%u]iogﬁi%oan%ag% g%e g?}n{l%u@?%%@?ﬁ Y Sjgeé]?'vi ce tel ephone
network 26 to the main switching center (MCS) 24 and
then to the PGNW10.Simlarly, when a cellular phone 31
initiates a call to a MES 36, or being called by a MES

36, the call is convgzed by a | ocal cellular
DESGREREION OF0 THE fHe MEﬁsﬁaRffchi ng center (MSC) 24

to e P 10. £ MES. 36 rforns.a call and asks
f or %gﬁrq ﬁ%&ﬁ Sat X}g‘lgg §]1% @?ﬁ]ﬂ?}ﬂn Ogﬁlﬁ BRFAUPR Un vt 19T fgtwork
sys¥éth @gm‘é‘é!}@lhﬂ% JaBAHRS12) WHhCRIRRESH e §eHe®t Al 1usbation
generates and transmts ‘a message on a random access
of #iennel (RACH) of the L band link . Said nessage
i ncl udes information such as called party nunber,

| ocdhranthefpricieart setweork systeh § Gagsm@EPSndMBLEIDRS messages to
and %r%%? {1‘26’ mlo%ﬁg tdle{f{c%g t(lkﬁfS)og 6 %hl}gugh e.g. the L-band link that includes
spot-beams 32 and 34 that have been chosen by said mobile 36.

The downlink L-band link communication transmitted through the L band
spot beam originates in most cases from the primary gateway station PGW 10
through C-band link 14 to the satellite 12, and then from the satellite 12 over a
specific local spot beam 34 to the mobile 36.

The uplink communication of the MES 36 are transmitted to the satellite
12 over a specific local L-band spot beam 32 and then, from the satellite 12 to the
primary gateway (PGW) 110 via a wideband C-band link 16.

When a telephone 28 initiates a call to a MES 36, or being calléa By an
MES 36, the call is convéyed by the public service telephone network 26 to the
main switching center (MCS) 24 and then to the PGW 10.
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term nal, synchronization data etc. Said channel

request is answered by the systemw th Access G ant
wWeGkI1imw3ssage which is received in a downlink BChaRA06/000490

control channel (referred to as BCCH channel). This

message i ncludes identification of traffic channel to

whi ch the MES 36 switches. THe?MES 36 and the network

establ i sh comruni cation |ink between them by sendi ng

on BonHadydeden eavcmﬂgalatqﬁsme Hinthitibles avenll ® gMESidtesr being

he SABM | i nk inatine frane of 320 nsec. The
calpgesbyiia MES 364 tﬁe ?ﬁds §@ﬁﬂey?@s@égé@0%l&egﬁ@l teawgesiger 30 to the

e SRR BRI 2 SR RBSPHRL 105 e Lhnel o
t he whbppdvE s tpel RRRE ARYal AR &ﬂ%%i Gn GRAMEAte I RsibBent, a
C band link. Accordingly, after mapping is

pravedorpkinsiwadn théertcantahanaal fegpebittineemmdéeeiEhe3@ranthl 36
the tel ephone unit (through the.internediary satellite
gengIpias AsldEanshtit & MaSHRECsY1 ﬁﬁymntacaﬁf& Céla@ﬁ@JnMCfH of the L

SRR TR A .
loc%E%H the 8 t&ﬁﬁﬁﬂy %egséﬁgeﬁ/[ SI¥MR ﬂlﬁnﬁeﬁ' fdfeﬁﬁ?@étlon of the

tel ephone calls, usi 8 Time-Slotes I n

teriklinal, my@eleﬂmrimioﬁ de@l eweddid ¢clespeLtre@iesary dmshephibns the
cal | between a MES that conmmuni cates through the
systcmuwhaA@qeqermﬂt ah G CEhmegssage Whielh ng rededved faaddownlink L

el SRR 5 e e
ide tur aﬂ JP Cﬁkq‘r ft%f:ol epa%hggl ca ar eelsmansm %‘?éél{es(’fl“he MES 36

n@ it hbﬁ’ﬂﬁkl&kablﬁsﬁ o@ﬁﬁnﬁm@aﬂléﬁlﬁ@ﬂd bet®ed? th&d ®y defding on both
nmessages in respect of each distinct tel ephone call

51dvh,ee\s¢ay d0hisee nad wilrdver sighpéimade, ¢hé FABNtigkmgnfmand in a time
time to tine t schene of the L-band channels .
frame Ohe’28. Bfitt Eﬁ%ﬁﬁ%%sm% wasltmﬁstwasemgwswfg&s fipcand receive
a di fferent
me%E%?g%lfoﬁr{elteﬁﬁo% Etgl&[%lrt%g t{}‘g?? %g er st andi ng of
the THereaeiing12 assi4Be thdfic %hﬁhﬂ&rb%@L Pidd BhR% @ppropriate
t el ephone call to"a designated tel ephone. In

trafitc chdamsd énwhe IC bhed dipkc |Afdcecﬂ1pgly; edier engupihg wactomplished,
traffic channel is nmapped by the satellite to a

ven
(heCeBEFa M eEHRRIEIC MRS 1thand dRisiepione e Lheereh the
mtgrhn%e & eg'gtoﬂﬁe lb‘? p%gs%g oug%d tehsrool% ppeg %affic channel in the L.

band link and the traffic channel in the C band link.

Note that the same mapped L band/C band traffic channels, can convey
messages of up to 8 different telephone calls, using & Time-Slotes in a TDMA
format.

This procedure is realized in respect of any telephone call between a MES
that communicates through the illustrated prior art satellite (using the L band
link) and another telephone (say MES or landline telephone) that communicates
the satellite through the C band link. Accordingly, messages in respect of
plurality of telephone calls are transmitted simultaneously to and from satellite

12, such that messages in respect of each distinct telephone call The satellite
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channel s. When the tel ephone call term nates and the

MES initiates another call, the satellite may map the
wao 2antiors af fi ¢ channel to anot her C band-tr af PCTIL2006/000490
channel. Note that in the illustrated prior art

network there are about 6000 cgannel s in the C band
link covering a bandw dth of about 225MHz. _
I ntercepting comuni cations transmtted through

netyuerkl isi aperabifoe chavging framsimang tapplthe mdppisg scheme of the

L-hi PR thed opnd reisgelsnulipef uiteh dis fiRepanne in the
L Baf®Or 1a§/e%n]-: uhﬂp@%ﬁ tb??iﬁ&leﬁph%dew ERShE YChIE A better
accordingly vorce and data conmunication is mainly

untiBRtREHRE 66 th fRUYSing b Bluhid @afODishrenC WBBNhGaitE®A telephone
Obvi ously, intercepting and nonitoring communications

call rtares dedigmated lelopigone. He asavwlance evithyhd apecifiap procudure an L

o it A BB 2 Y S,
T A R T

chafek1 TOWiHeATthe REleSIRGE EdIRRGAET hERKhONSES iligiaRGtadther call,
mappi ng bet ween and C channel s should be identified.

théesateliie noty ampedby It-hakd beaffionghamneti td ambéhelr aCgband-traffic

nunber _of C and L channels_and the proprjetary dynam c
chﬁaﬁﬁ}i ny%‘% ﬁgﬁten‘( Wee dRusteatebprispeprtf astweuls| there are” about 6000

Lnspect .ok that. i s enpl oyed .gatel Lit as the
oS i IR pp e ko PR e MR o o e

bet C ' Woly B ; :

met T g RGN} Galfnld (P AEN T @ Mobile devices
hasesdhniyn appHcatidnst angloditigdebfiorna rMehhedl w)dpsliss esurfeillance

detecting map_ between L and C channels in an efficient
appHeRtEmsThel er instancgeadsame euntries therpriswi peor eelldasor land

AT SRS B R T R TR SR
. . i t he. i ti oot i.S: DroVi .
RO B 4P D BB S,

inteEgdiptiapi Agl GROMLGHGA chatsulieiteeN taakgetedalidugh @Rdsaellite
. main station of a satellite comunication system

maghleaes mpataniniabes, irver bbeviedradkieg vobspirmsieste @mmit criminal
ac%at ¥ ?ﬁﬁ@iﬁg‘c’ plge(igeiu%/o%g tgyhalfgli)er}gth% e{citsr,stto_ lgggt% \%gr?tted individuals
which committed criminal or other offenses, etc.

In order to intercept and monitor the speciﬁgd communications, the actual
mapping between L and C channels should be identified. This is not an easy task
bearing in mind the large number of C and L channels and the proprietary
dynamic mapping scheme (which is not open for public inspection) that is
employed by satellite, such as the Illustrated prior art network. A naive approach
to map between the channels would be time consuming and inefficient, if
applicable at all. | |

There is thus a need in the art to provide for a method and system for

detecting map between L and C channels in an efficient manner.
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chosen by the nobiles and wherei n conmuni cati on

between the satellite and the main station is achieved
whooadirgd a wi deband second-band |ink, and wheP&I/IL2066000490

satellite is operable to change the mappi hg schene of

the first-band frequencies to [he second-band

frequenci es, said apparatus c'o4rr3ri ses: at |east one RF

second-band and at |east one RF first-band receive

ant éhate istd Beed maiendrt $o previde feif vast effeghae snatbodend system

| east .one RFE second-ba nd at |east one first-band
fory 3@@0‘6@% n?**’é’slbeé@’temif ?}Aﬁrﬁﬁaﬁfl nedi ate frequency RF

di stributor which receives signals fromsaid RF

second-band and RF first-band receivers and splits the

SUVIMARE HBAHRBINGEDIFONT frequencies; a plurality

of denodul ators which are tuned to cover sequentially
Accheding ite en garhp dimegtiehthy ispertioniliereds pextided ehagparatus and

T P 9065 95k ERLL G5 200, U L St
- han ' . id ' f ¢ o
oSS0 Bt ST Qe 3L OO R s B catin

betwegUBBGh 6l axcant disagllite it hehievéd BB WRERUA TRNCKandAgHbt beams,
correlates sai'd frequencies with said first-band
chéseaglre s wobilapand Winreineouniuniragind bedbweeo thasptelditeland the

conmuni cations. Accor.di ng to. another enbodj.nment of the
MR GERh, 2RI BYSUHRS MDA Apimdaband figh> and wherein the

safol€E SRLIAR AN JIDAI T LA, FTIHAL AL R RELURE R Bhencies

ce an mal n sta

to GYRBEBHEBah@ Trea)iSheiRy, SMEHSAateQ BHIHrRas] On bet ween
the at | east one nobile and a satellite is achi eved

byust kst el RF sppondbBwadsgndcitdsest dne REdinstbahé seaeme
wherei n conmuni cati on between the satellite and the
mai ANENAR | WRIGHSrARHNEY dBe BECa¥eth $ighal de angattoent RF
i nk id a I at onpr i-Ses; | east one RF (C-band
ona SOt BAG YR SoER R 2arG el R 8 ety

tr a%ﬁ@diﬁféefrﬁgﬁéicmﬁii%ﬁhﬁ)rt Whith Je8dRks AR from

C-band and at ast “one L-band receiver respectively;
a cepidr BIF s¢dondelonmpl edd tRF aficobasé magipersgandidpliandha

fine mapping . _
transmission into groups of frequencies;
a plurality of demodulators which are tuned to cover sequentially
the first-band frequency spectrum, for extracting identification
codes of target mobiles and decryption messages;
a wide angle mapping unit which receives the second-band signals
from said intermediate frequency distributor, analyses and maps the
received frequencies according to their time occurrence, and
correlates said frequencies with said first-band frequencies; means
for recording and monitoring said communications.
According to another embodiment of the invention, there is provided an
apparatus for intercepting and monitoring communications between at least one

mobile device and a main station of communication system, wherein

communication between the at least one mobile and a satellite is achieved by
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unit; said control unit is configured to cause said
coarse mapping unit to identify substantially
waRowiliiameousl y a subset including at | east oneCIZHI2aetd00490
frequency from anong said C- band frequencies which
subset of frequencies prima facie is mapped to an L
band frequency, said identifyi-hg a subset i ncl uding
anal ysis of energy detected in said C band
usifig dobend ispst bsaing, cloosenoby thé tmolildsuandevhereinf ¢qumaication
to ca

se sai.d fipe mapping unit tq.idenfify.a CGb
betyricen ﬁcsﬁltqﬁr”@nﬁlféﬂg}?glw TSGR 5 2 1qu<125“$§%§ %ﬁ%gﬂnd C-
| S:mppe i d b .frequency. BRI EF DESCRI PTI ON
bal@I%E?%w@%oén%ﬁg%ént i nvention can be nore
easif pasngRr RE QB N dnl e 1844k bhe RO VERia@esivanhtdteRs
thereof nore readily apparent, when considered in view
of thichdesesmin thenreotivedeigidls te abrdshert BFabdaniend

following figures in which: Fig. 1 is a diagrammti cal
pr edlelgedtone-bend reneivi tasRecHidelMor k architecture; Fig.
2 shows, di agra thcally the prior art network and.the
"t ecoupet Ot ETRERES ¢ Hodrd Pinahie. Bt e iRl sBRPinen
of PH,]@ invention; Fig. 3 is a block diagram of the
cel[ul"ar intercept system in accordance with an
enmbedd mentrobiinit he comiigiteld o ; cakibg saidAoatdeustppihgsmdt to

bl ock di agram of a nodul e for mapping the CL

chaitisatify substagipdlycinsétanpowsing ivpeidnadingt kepst one

' tion;Fig. 4B il lustrat . i zed bl ock, .

i agT A AT UEBEY S80I A ge St Lab s drSqiengiss of Bishc e
it . . o B s BACB

SRS SRR b AL g5 /P b

seqaefeendf saieidhtiffingl m adger daneding dalyis of energy

enbodi ment of the invention; Fig. 6 illustrates an
L- bdetgciedomesgd Agharichirageeradesace with an enbodi ment  of

the invention; . Fi illustrates a C band processing,
- SEGHMAL 0i rTUHoR RBREEH: CofeuEhacithy i FERPIE
unit to identify a C-band frequency from among said subset of

frequencies which is mapped to said L band frequency.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention can be more easily understood and the further
advantages and uses thereof more readily apparent, when considered in view of
the description of specific embodiments and the following figures in which:

Fig. 1 is a diagrammatical presentation of a prior art network architecture;

Fig. 2 shows diagrammatically the prior art network and the interception
concepts in accordance with an embodiment of the invention;

Fig. 3 is a block diagram of the cellular intercept system, in accordance
with an embodiment of the invention,;

Fig. 4A illustrates a block diagram of a module for mapping the C/L

channels, in accordance with an embodiment of the invention;
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Fig. 8 illustrates a mappi ng sequence , in accordance
Wi th an enbodi nent of the invention; Fig. 9
WO kdogat1™vat es a mappi ng sequence, in accor danceP@i/i2006/000490
anot her enbodi rent of the invention; Fig. 10
illustrates a mappi ng sequence, in accordance with
anot her enbodi ment of the inveq‘m on; and Fig. 11
illustrates a pp sequence, in accordance with
anoFksr 4Bnﬂlmstrﬁ@3t aogeﬂebfgizedvb}ﬂdiodiaMmAbﬁaDcoalse and fine
DESCRI PTI ON THE. PREFE EI\/BOI){./I}%NTS Note that the
OP?léPﬁﬁlﬁdBuaP%(’r DeC WA SR % el ed ¥ et e of

oM L oM AU AoANGOF SR IR UhAlatkf15% squence of

t hr OUGh "W T el'ess Cormuni cati on ne i'nc

op&@tioh] il 4cedrdadcEAH & tplbepfieas cfahelihvdngiodeVi ce PDA,
etc. Note the terns channels, frequenci es and

f r effiwricylustrates ehd-bred pscm&tsmng,emcztra:ngc@hb withhao egibodiment
the description and Clains. Note also that the terns
0 §1eg1ﬁXPn%>¥H message are used i nt erchangeabl y. According

ronE | D SYRbdh AR g B GEE Ry RRbodiment

Ofg{qu%ﬁ&g in the bl ock diagramin Fig. 3.Turning at
first to Fig. 2, an RP dish antenna 42 is used to

recéigie 8 didustirhiesk &£ hamepihygasegmiesse Qninl 6 atcadnhdee with an
satellite 12. The downlink G band transm ssion 16 is
empedHnensro tthﬁﬁ%‘fﬁnﬁpﬂng all spot beans frequency

h f I k L 3 ;
Frohtency BORHAtboeior PRBPIE serEfbent” Pty 0ol witpnapotner
em'b%dhﬂ@rﬁt%fbcﬁg(i’n\l'én{E&LénOf the Illustrated prior art

net wor k net wor k ere are 4 transponders that can

car Kyg.abldut illaefetes hanmedjspiex tseqaktnrg, dv ebceorlin@guemtyanother
range of 225MHz. Anot her RF dish antenna 44 is used to
embedénvlet aftibe govamtionkand band spot beanms 34. By a

se |ce nment of the Illustrated prior, art
net fig {%é‘izate% hé RRADRRRSRAUERFS; dn cgﬁ?quﬁﬁl@dwﬂfg another

em%%‘&ﬁh&?t I RBSNsigns from several spot

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Note that the term mobile device embraces any device capable of
communication of audio and or data and or video, through wireless
communication medium, including but not limited to mobile telephone satellite
device, PDA, etc.

Note the terms channels, frequencies and frequency channels are used
interchangeably throughout the description and Claims.

Note also that the terms signal and message are used interchangeebly.

According to an embodiment of the invention, intercepting and
monitoring system 40 is shown in Fig. 2 and further elaborated in the block

diagram in Fig. 3.
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beans, usually between 3 - 7 depending on the
geogr aphi cal area and reused di sturbances. Each
WG pwhAbwam acconmodat i ng at | east one basi ¢ f r BC/EI20§6/000490
channel unit that includes a control channel and 4
traffic channels. Note that by the specific enbodi nent
of the Illustrated prior art et wor k network, the
channel groups of the spot beans that are received
si niiltrame ettt thFign? eamBF 4istaneteonh w2pansedto tdeeivetBdown

o RSy S En | Bh sfobng atii b8 348 TogiiAR Shand
. L on di ' <
RSO LB RN PRRYBETR LR, CEBEL VAP shanscis
(cohfii® rﬁélﬁ%{}ﬁﬁﬂ@l 3hevead @iﬂglé Q’re@;gle%c&?‘ ®ahl [(r&tbrkfQo as C band
primary gateway station (PGN 1 M comrands whi ch

linldy Naterttatnm flreof bamdlink dfi e Hlostrhiedsatied hittretwdtie network
L- band channel s 34 are mapped to the C-band channel s

thegy athd Gansponders Haé s gt 8bautye 8P ichanrs/s pafsmdaye over a

f schecmer wWhi CE %Mﬁt open for public inspection. It is,

TeHEY _é’f gPe° i % %/ to continuously re-detect the
MepPRLBthP FIMERN Sitenta Band 384 14 rERe a28®hEnk .-band spot

order to intercept both sides of the transm ssion and

beetmﬁBQbBybeﬁfap@iﬁb embodiment dfahe (Hestenedpribe attinetsork network,
transm tted between _the tel ephone unit 28 and the MES

the3BF nfeana h4d isheonlgued dientasictvs (reasmisstngdeemgagveral spot

ST T N
disﬁﬁ'ﬁ&ﬁé@sngﬁ AWVs5Bh Qﬁag&o‘ﬁ?{ﬁgdéﬂ% ugi Ma{ et baditi Ereﬂuency
channel’s ‘wher e"each channel can atcommopdate nore tha

chamel aaltlthat incheddid yortrdlsgsnhblednd ageififierchanhblst Nete that by
t el ephone call between tel ephone 28 and 36, there nay

thetspepifir embodinydnt stfitbe Idustiatechpousriowtwerl nefmgrks thec-hannel
SroHRP et 0 GEaS (RHGRE Tree kMO RLBBIbE &) diiam 4 are
ooy pSL A L P DR AP ThE LAEE=2 Mkl on e
PRSI AE008 0 Nk ety ST o o
recsivgdal s to the internmediate frequency (IF) distributor

>4 The L-band mapping scheme to the C-band is periodically reconfigured
by the satellite as a result of the primary gateway station (PGW) 10 O&M
commands which are sending from time to time to the satellite.

The L-band channels 34 are mapped to the C-band channels by the
satellite according to a proprietary mapping scheme which is not open for public
inspection. It is, therefore necessary to continuously re-detect the mapping
between the C-band and L band channels in order to intercept both sides of the
transmission and thereby being able to monitor the communications transmitted
between the telephone unit 28 and the MES 36. ’

Note that the term communications includes data, and/or voice and/or

video.
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The L-band transm ssions in downlink L band received
by Antenna 44 are fed to L-band receiver 52 which

WO e@admors the signals to the IF distributor SECT/AR006/000490
will be explained in greater detail below the
recei ving process in the downlink L band, includes
scanni ng of the channels of t8e recei ved spot beans
(out of the 1087 L-band channels) in order to find the
s poRelretng sofv @oliep Qy steet bylthis kaamele, FCkntenhe 44 is capable
Broadcast Control Channel, K BCCH and the_conpon ﬁontro

of gargivieg TEECEDOtheaRS REN UBFiudknE drpr BRTh shwnels pghere each

Cha??‘}qg]\é\@@;\%&%kﬁgp éa;tfi éﬁ%ﬁsﬁl tia%e%%tg{egéﬁﬁ é%xégsgg}%g %ggétﬁelawith
the istgfe@%&?@%éﬂs b@@@éeﬁzﬁpeé)h%)ﬁe DESPREBE] ¢h&GBLAL) BB 'ﬁluﬁ%‘i‘%f WAldther

nfigured to covér possibly the entire C'ban

sinfid@etsusnal R 2RMsmitted ttaugph tlasurecevad{pon dork baAd spbt beams.
be expl ained in greater detail below, the WAU i

uni t dapaibedotiigpdr therenis shsvan s abipakubiageamm i0£|tﬁ§/geﬂular

i mul t ) | ysi f.pl ity of |'s,.i
EHE STy S T B FAPIoEn R €A R A RB ¢ o
anairyz T8RS 'ufaggﬂl'iéﬂoﬁga CORLERk @fbﬁﬂcghc%%anﬁ& AREERa 42
shown in Fig. I'S denodul ator server 60 coupled to

aredRIIDEUCabAd Hevelve?85d aglgiohnedabiingtie sighiBstoothe intermediate
denodul ators), which, in turn, is coupled to the IF

freqaetayi(Bdx distrgitorTde denpdul ators are configured to
FER NP R TN L
are\éi\"% to Q-Qan%é%ﬁéigtsef) \?\n I igﬁtuvé@@]l%{s he gigﬁ@%"co%{ﬁ%}ﬁ- ggs‘t?ﬁéﬁltor 54,

e explained rea
bel aW.wiNobe& ekprRinetiefingfatdrnetsie Borbw,athe r8c&OMRY frocess in the

anarrow frequency ban% and that, due to cost
dowalisk debatd, ansludeh scanmbe ofdhe dbameiis af dhe réaeivdrbspaiiheams
is considerably | ess than, the, nunber quire er

(ot e 10 B-nstichgactsuin ORSh bl find 166 ok fgams Hehency

coB R FOE LRl e TCARRELER ALYl mmon
co@kdg ehharc@tﬁ %ir&?ﬂﬁ%&ﬁﬂ@é&m&%ﬁ%é}g to acconplish

tection 6f nmapped band and L band channels in
a costseffedt i Rig. Bashedl. diudbutor é¥dadt iconpledt tveenWhfie Band
WAU and denodul ator unit is controlled by the AMS and

Anarsbriuniat WATE 6o stheredhe Caband ispegiainaxis| diahered; By 2 specific
el 1 A T Lo B A g K C ban

spectrum (225MHz) through four transponders. As will be explained in greater

detail below, the WAU is a unit capable to perform rapidly and substantially
simultaneously analysis of plurality of channels in the down link C band link
whilst obviating the need to analyze specifically the content of each channel.

Also shown in Fig. 3 is demodulator server 60 coupled to demodulator
unit 58 (accommodating a series of demodulators), which, in turn, is coupled to
the IF distributor 54. The demodulators are configured to analyze the content of
the C band and L band channels (possibly subsequent to the analysis applied by
the WAU), in order to map between the C band and L band channels, all as will

be explained in greater detail below. Note that each of the demodulators covers a
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FTP voi ce servers, fax printing units, nodem servers

etc, receive data transmtted through mapped C/ L
web@anel9s4 facilitating the nonitoring unit 70PCT/L2006/000490

performone or nore of the follow ng: record and | og

encrypted voice calls, Iocati_PT% hi story of target/

active MES and the |ike. The nitoring is not bound

by these specific exanple. For exanple it nmay include
namppl fieqgenac daadainditlsat( tdedts exost wensiderationy, tfe number of

speaker) e Super vi so tand 66 all ows the opera
depgdi| aéWStlﬁetﬁsdgmt asa@néﬁeg%?blagmglanéée W%b%ﬂsmeé to cover

tne IS, RO o BT WP 12 it el o B, ection

bef¥ReeERe WAL 560aRANR | deh RREA@REL uARA(FBONEA@l60) Nives rise to
system In operation, (in accordance with certain

effecibodalioatipn dfttee sllegmiﬂumtom: ehzlelihd toacddneplGhbiedietection of
antenna are transferred fromthe IF distributor 54 to
mapped W bandand LaAppd diaanelsi ip avsostbe fegiviedasencligrgteraction

beRBEE A T et U Rl BBt LS R M o

deﬁ&ﬁﬂﬁﬁ@%eﬁ%ﬁ@h% a% \’iflhﬁbeﬁé’%ﬁla ﬂeﬁ“in% 82{1@1”&%511 bRy are

prima facie to the "CCCH co channel . Based

on tAleo ahawizedrigaBavaosetiniod 683n1lmdhj By ahis @xample, comprise
all ocated to the found channels (in the C band) to )
FT&pyoige servsrse 4% penting sditamapgenservers e Fecetyedédata stanamitted

iSRG RS TR lp G 30D dh SRR LB | g fefopm one
or h?bl’%l?)? tﬂgm gl 1&@?&% an@i{%én& AN ROScAls ;&%&ﬁé%ﬁﬁmy of

accor cer odlnents o)

tarl Bt\/QiéhlV@ AN zlmcbﬁldjﬁl‘&@ rThe thorit@tgatsenotdiedaid by these specific
el ow. Those versed in the art will readily appreciate

exmimgte t Fer ienaepid ¢h niay nocludeuvamplpygt Mecarohlysec(ior detsimine
]g nor by the functionality and/or structure of
1deé]§ Y ohsReakeTL#tt depicted in Fig 3. For instance, the

t he ga@ 1003%1(?? s&gr?d 86 Iv&?s ‘8{ SR 36 \;@\Q%Q %PH]EIOB éa[n& active

ors Unl I'S onl'y one exanp

MFBPRE %th%ntlﬁb!atY@Varﬂf d@tﬁ%@ﬁ[nse%qmt QHOJVE" ¢he supervisor to be
functionality of the supervisor stand may vary,

invtdpeddi rihe upappihp eandasdanoidgpregpsdscatd on mditvally operate and
gem fied description referred to a non limting
copeal {hedySEHLt hat pertains to the illustrated prior art

GSMIfciat S(larlaltltorex (Irlf eac'cro]rc? ntc'eorx}vﬁhs crg:?ttaer OE%{HQO(? ¥nent), the signals

received from the C-band antenna are transferred from the IF distributor 54 to the
Wide band Analysis Unit WAU 56 where the C-band spectrum is analyzed. The
analysis includes energy measurement and analysis to find Random Access
Control Channels (RACH) in the down link C channel that are prima facie
mapped to the CCCH control channel. Based on the analyzed data, a set of
demodulators is allocated to the found channels (in the C band) to apply a more
fine tuned analysis in order to detect a RACH channel in the downlink C band (a
control channel) that is mapped to the BCCH (control channel) in the downlink L
band. Other operations of the system of Fig. 3 according to certain embodiments

of the invention will be described in greater detail below.
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the specified inplenentati on. Mreover, the invention
is likew se applicable to satellites other than the

we@eioeni1ers network illustrated herein, such asPCTE.2006/000490
Aces. Accordingly, it is noted that the description
below with reference to the Il]lustrated prior art

network network is only an exb@rple and may refer to
other satellite systens, nutatis nmutandis. Before
t urtihowg versedkphahe at sefjueadidy afppogréatat theh then invention is not
accordance wi th an enbodi nent of the invention
bouad: by the arebstegiaarn it igridgnoby ithe fenetignaligy angfosskructure of

B T e T T R T,
of a cé&‘éa Rjﬂ%pin?%ﬁﬁ Sd?t‘hgﬁélﬂwlﬂat%‘ﬁﬁl@ |ri]s bgﬁ}&&?és 8k#nple of fine

deno on~ boar ocation in the
mapgieer ¢hing B vidieofahotimet iegampés, ahe doactddndlitg ofNBe supervisor
server and the policy issued by the_ Supervisor (66)

standrmay NSy cdanending e dermsdicdabappiidatiopbn)) and t he
WAU_UNnit via jts DoG.and WAC sybunit tively.. |
R et PR IO honcRTB urh i e
e - f :
perf U8 LSRRI GRS BROIABOLES 40, Gt bt by b
the lspeBRAdRSplemehhrion. dMoredee! tHeamvehayn & dkewiser appicable to

just in the L band), and sends themto the backend
sateléitesr ofhed thimthd priohert pebeedsilhiptratad bersan,t tieh ahthe Aces.

related C hand frequencies of. the uplink L band are
ACEW@HE&% 1t He N&Yﬁde&l@% rtﬁ? og?sﬂélpﬁﬁﬁpi alo%d@t]aﬂ@?erence to the

) fico0 on | q fi

R e S L
satbIeS 8y 9RBE 3k LRAS Aieneane by the followi ng AVS

subuni ts. 402 WAC - Wdeband Analysis Unit Control: )

ConBefirs tWAlihgdo iexplaies. scRecmioves apegatest 1 Acaomildve with an

and, ATP, and returns anal ysis infor maé%on f[?m t he
emppdimegMEP mVl@HBB%n@“W%]ebssdr:aV%;% g iy dlusgpating a block

. G- hand i . ~R i f h .
cisgi Rt BaHONR g PRIy M o Tt AR PotplPhgvith an
embesml%;ﬁ 6f'lﬁe§i'§%nti%h. iThusi @l i zes a new mappi ng

procedure and then torwards the new ymapped nessages

t o t h¢0 ATHnCA- FIemedulttion Enitodbntnel: scanni ng of C- band
RACH

Controls demodulation boards’ allocation in the DmU is according
to the automatic operations of the AMS server and the policy issued by the
Supervisor (66) .The AMS controls the demodulator unit (DmU) and thé WAU
unit via its DmC and WAC subunits respectively. In normal operation, while all
the related frequencies of the target spot-beams are known (Both in C and L
bands), its main functionality is to rearrange the GMR 1 messages in the right
order (as they are intercepted just in the L band), and sends them to the backend
sever (64) for further processing. In case that the related C band frequencies of
the uplink L band are unknown, the AMS enter to its mapping mode and
performs specific operation in order to find and map the appropriate C band to L

band frequencies. All these operations are done by the following AMS subunits.
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frequencies. 404 ATP - Acquisition and Tim ng Process

Responsi bl e for acquisition of all L-band and C- band
wore@sAyw34 ATP converts the format of these NMeBGHU2906/000490

(converts C band nessages to an Uplink L band

nmessages) and sends themin the right order to the L3

Messages Processing unit. Uses! BCCH i nformation to

establish coverage of all L-band channels. Uses BCCH

462 WneCSyWadebarst Analybordait Comttad: det er mi ne current

systemtimng (frame nunber and, Tine stanp). For _eac
recei veocﬁ%%légWAUo%ﬁtWﬁ‘éeWC@FVWW@%ﬁ\)f)é‘t’lflsl\/{aﬁean ATP,

requenc I . Ot iWRformation to
an%aeg%é‘gnglé’ggﬁgﬁ%g%aﬁoﬁffb&ﬁgglgg’%‘,ﬁ;nd the tinmestanp to
403 R IAPUORE AP @R¢ SABM nessages are exceptional,
and forwarded first to the MaP for mappi ng purposes.
Bef or e tRespongiti® fard€dwamidphiapping. Beckives Imesshpeavfrom the
chart, attention is drawn to Fig. 4B illustrati ng[ a
Digldn andh eitheid ado sxenping inferaatian g@éh@@ gimd fpywaads them to the

AT iR T4 dEEOTOGreSC P ER 60l (CBFh IORB g, ovy-
mahgg% frge%%a@%s 3 S};& IAEP ORRLALLRRSS 3b61ifi0 §&a{r9ﬁl'1§ ey LANPRACH
fre

I'n accofdance wth certain
requdiegdsnent s, the WAU unit 411 (see also 56 in Fig. 3),
uses known r se FFT wi dwband anal ysis unit for
#9rta Ardibhg Asqatsiieon aad V4 Bepcession energies) (412) in
e. g. candi dat M channel.s (.as
R B oLl £ B ad Cekmlg hessages.
i L fied.C ' e ¥ I
AT e AL e P LA SpgpRL LB an
Uptiak!Is bhed nfdiaddrgsehakhils thean ignhodigtedkddr foothel L Pdaésages

modul ators froma bank of nodul ators (413) for
Pranesding i ungt. t Heesc BaiEnt ingormdieonc &mdistidlish cteaierages ofndl L-band

oI GERPEPREALS, L mprLng (4100 BEd AL B
o BB ! ORISRy SRR RS rom

thd AUt bON[aPAScReWS, the Paqebnky alifIkissdsRit h&Rlek 86RIrMRMon to
in antenna 52, see Fig. 3), i5

manageable channel information, and the timestamp to frame number. AGCH

or der to'idehtif%,

and SABM messages are exceptional, and forwarded first to the MaP for
mapping purposes.

Before turning to a description of a detailed flow chart, attention is drawn
to Fig. 4B illustrating a generalized block diagram of a coarse and fine
operations, in accordance with certain embodiments of the invention. In
accordance with certain embodiments, the coarse and fine operations -are
controlled by AMS module 60. Thus, in accordance with certain embodiments,
the WAU unit 411 (see also 56 in Fig. 3), uses known per se FFT widwband
analysis unit for obtaining coarse analysis (based on energies) (412) in order to
identify, e.g. candidate SABM channels (as will be expléined in greater detail
below). Having identified candidate SABM channels appropriate control

command triggers the "fine operation" sequence which calls for (by these



10

15

20

25

30

recei ved and appropriate denodul ator is allocated to

the downlink L band transm ssions (including, as
woewalllwd4 few L band spot beans) for findi ng PET/A.2006/000490

known per se manner the Broadcast control Channel

(BCCH) 5CA. Next the rate of calls is nmeasured (51A),

by counting the nunber of actésds grant signals (AGCH).

Not e that each AGCH signal signifies a grant subnitted
parficolar teheéb cglaments) te allé@tefmedugato?y fibor a dank qpdesodIRACH(413)

nmessage) to establish a call. Accordingly, a BCCH .
for caantyzang éhannetent of thesandidate eannglseas obtain gppropriate L/C
; arreasu(lr4flig in the downlink L band. In the downlink C
mappiig (41&k 't he RACH channel's are traced. As rmay be

r eCBkﬁl@ﬂ’%ﬁﬁg b MERdL RaEn@0d $ROW ddwinol FRd $428 Ghing a flow

submts Random Access Control (RACH) request in an
chaiplillmkratinghstheelatic Sy eesapranuaiof ajpecatidng ih reecopdanck with an

band cannot be intercepted, there is a need to
empadisnerd o thhsvRAEPLr equests in downl i nk C band

¢ oo A3 Shirg: e SR 6 1B A R A S G ), s
recBRlegU %ﬁ\& g.gaéﬁ t?c% a&ﬁéﬁ@gﬁ %@%%Ate? FRRALE ﬁdg&@%nl% L band

establis ween the (control) chan

tratithisgionk. (Banediapdad rRAQHdS ianneband shbebeaws) farkfifding in a
band, based on identical or nearly identical rate of
kngah| ger lsa oradeer tle Broddedse cruioel Chammd| BGGH) ROA. Next the

downl i.nk C band .i uld have been desired to all ocate
raORGET At SIEo R dSIAICOB AT ERGHAB FUSTRET ) Ao aRe At Signals
I Ng i€ d )
B, TSR LT A T el Rt By i T e

satBBRg @hangelrs .aﬂﬁ fol RGEQiCHANRAGH! hessidedi 10 establish a call.
enbodi nents of the invention considerably |ess nunber

Acobrdangliy] a3 @CHeerodudlathansel as faunstandothe setearfatallsiis measured
rformed. To this end, a coarse nmapping unit, such as

. pe
m&%@?ﬂﬂ@%é’la&l@i s Unit (WAU) (which, inaccordance with

eneryipaerae GBmat BART RACR UREH RRBEcAs e
recalfBl @EBNIVECS kN a8 niphetd/MimBial caliSsuBRitd £Random Access

st mul taneously to a plurality of downlink C band
Conhah(RASCHIN@qusstahlaa updinfi ndhiBAEH Sihaanemsninication in the
nmeasuri ng C band acti vi and nore specifically_energy
g?eln;'&‘?fc e

upbnk dabandiqaanshbe indgrochicst grere fea Bpeth

3R SR T % 2 QRASH e Rt Ranncs
are found, and the rate of calls is measured (according to calculated number of
RACH messages) a map can be established between the CCCH (control) channel
in the uplink I band and a RACH channel in the downlink C band, based on
identical or nearly identical rate of calls. In order to find the RACH channels in
the downlink C band it would have been desired to allocate demodulators to each
C band channel and to trace a RACH message pattern, which has known per se
characteristics. Since, however, there are numerous C band channels and in
accordance with certain embodiments of the invention considerably less number
of available demodulators, a first coarse analysis is performed. To this end, a

coarse mapping unit, such as Wideband Analysis Unit (WAU) (which, in



10

15

20

25

30

signal has a duration of 15nsec and this can be

determned in a known per se manner in response to the
worr@sOI®M energy. Reverting now to Fig. 5A, theCTALI006000490

applied to the downlink C band channels and the WAU

(see 402 in Fig. 4) neasures the energy for

det ermi ni ng RACH pattern 52A: 1Biavi ng determ ned the

RACH pattern, rate of calls can be neasured by sinply
acooodartcengith loae suitveimont, RAGH ed egue todle¢BRADT sptains's energy

. shown in_Fi 5A, a CCHchanneI |slocated|ntheL
pichEgy deBORY %ﬁ&“ eqhaologyy il sumeplsmentecHanide the WAU unit

is Phpltenilafebiud s SR0twaRft QEAREHEN: g s avte
to f?lfld RAECH GanHBR: 1%@%&11‘1%}? b%%c’tﬁlt? %HH &l s?é@ﬁ)caﬂ

hose neasured I channel s, I'n the case

‘ eneﬂ!fgy oifldataminsahittedithienihche chamdld. He&EA)on thé miealmmdsenm ey,

that a control channel in the L band qgthe BCCH)
patirss SifbR|GI wigrehui{raanesto ean sl degeranned sF qméﬁfénﬁ@fat%ACH

Lt woul

di d h b d
siefgyba fGGHPPal 'S BRaE DA RET SR BURER 5 2 ShaRr T
mahﬂ@rﬁ ggggngﬁftg)qﬂé ADOG-o g@%e ci fi ed candi dates RACH

anne I'S mappe he BCCH channel in the L

banReviieing tidattotiig. BaL e WAL edupslidd o tided@ehlilg C band
candi date RACH channel s) was applied within a short

charinets iantdéhe AVASLree 492i ial Hig. 4) mtasanesoibs|opergy furdsieragning

ey S Houins deisraisadhe JERFH prysiinattaliets can be
meﬁ%r%rgg &%uﬁﬁ@n Q?{% tlA R %le?e?c(ﬁfe . W ABLCRL h@ét? S§3A) as also

ventlon nequl

shdveR Rh MBig b@WE@']B@@H thdmied ianecdtbe 11@‘[13@']51 baaadt(50A) and after
channel s (fromanong the candi dates RACH) is

hadegefoimeédBbdsldd ohmde%thMSKotddb@am rexitaeted (56A) and
( SB- MASK) extrac ed fromthe ch L band channel
subasﬁau@t rr@iec pila At eI éﬁ Al e drENBFTeof calls as

ol Raetd pdos fsaeg it FORCP DB RSl oM 2 i Raca

chérﬁie'ls aRii8thé XaseSEF MtEemph H?'ﬂ@ﬂtlda@ Sl (E«SA(?:’ﬁus means that a

| ocation etc.) transmtted through the channels is
conall yirechetl an ek¢ TabhnGBHEABK (BB AN passibly fiew quaadidate control
each spot. beam Now, the SB MASK extracted fromthe
chapmels Q@sa&)laﬁﬁrdcatmiéde@@ RS Eia thedt band paieh-ne BCCH

(s eﬁe@i{ %v%%fd 1%\% e reqlured %o GRARERE e}ga?:{ condtroqtcha}(nel in the C

band (from among the specified candidates RACH channels) that is mapped to
the BCCH channel in the L. band. Note that the latter procedure (for de’;ecting
candidate RACH channels) was applied within a short time interval substantially
simultaneously to numerous C channels using the WAU (e.g. fast FFT units)
whilst obviating the need to analyze explicitly the content of each C channel.

In accordance with certain embodiments of the invention, the
unequivocally mapping between the L band and the C band conirol channels
(from among the candidates RACH) is determined based on identical spot beam
number (SB-MASK) extracted from the matched L band channel and C band
channels. To this end, demodulators are allocated to the candidate RACH
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(501A), and in the case of identical SB MASK data
extracted fromthe BCCH (56A) (in downlink L band) and
wo e@a1RACH (i n downlink C band) (58A), the resPETIL20&/000490

channel s are announced as mapped control channels

(59A). In the case of m s- match anot her round of

al l ocation of denodulators i3 @ffect ed (57A). The

control channel napping described above will now be
chdnunetsh€¥7 Ae sed ithe dcontdntt ofefher é:xtae(sﬁd:lgsas 6 garrda%n for the call,

il lustrating an L-band processing, and

pn@m% SSEYIRG, PIPMLAEE dderiive R tIRcaiTe shod |t¥?élﬁtm‘6$d fthgough the

crlgPUET I B Ao RS B GH3) FEHE " cach s

bee{g R UbRL &Fe SRORRASRT O4eR# G orDie M@PF%@)@A)’%% ffekB_MASK
requency and timng from WAU 503. ATP Requests

extéddtet @ dronthef BASH detaprornoboata S6ABCEE cfdmpmedc&)l identity
504.. DnC all ocates denodul ator to BCCH BCCH
(501 Jmend inehe suse of ifdentioghSke MAISKs daWhﬁﬁnaqRﬁ%d ﬁfrqn&tﬂé@ BCCH

(SRR ittt Ron® BATE: (oSN o) Bl G, e

L L8 T B AR . v
of hi§-@iateH, i @ﬂibthélnﬂ)mldcﬁfe@Iﬂ@cah@ﬁmﬂdéﬁlcaidlmﬁd lsQ;‘Jf&Cf@T (57A)
addi ti onal BCCH and CCCH fr equenci es, according t

cové‘hageorptrcplo rcham@ nepping slesedoed exbosienadlli ﬂom;bebefurther
deAgDed FEREF CEDIES: e 1B CONSTAIDE N heP S aeEaing. and C
baﬁ({ gﬁ&&%g@”ﬁehﬁé%@:@e@viﬁ?% §ﬁ%§dﬁlﬁ_9ﬂ'ﬂ of Ehﬁvkﬁ‘ﬁ&? r ThlS

I Oha are searc or 1 ns ance, 1n

em@@ﬁﬁn@ﬁ%ﬂpﬁ@ﬁkeﬂe?% theBYhibetindarigor.e contr ol
channels (BCCH). Note that all BCCI—|W|th|n t he sane

spot S0¢adTRaED4 e igadkplgpaies bebandpunioessif SB- MASK) .

507. ATP processes B information to extra | m ng

i ¥2or mat Ao Rereives Knhé feapercyestthtiapag H@&WAU

503. ATP Requests allocation of demodulation board to
BCCH frequency

504.. DmC allocates demodulator to BCCH. BCCH allows
to measure rate of telephone calls, which will later assist in
identifying corresponding channel in the C band based among
the other on estimated similar rate of telephone discussion.

505. BCCH Information received from L-band

506. ATP processes BCCH information, and requests
resource allocations for additional BCCH and CCCH
frequencies, according to coverage priorities. This is required
since it may be the case that there may be more than one basic
channel unit, (each consisting of control channel and few
traffic channels) in the same spot beam. In the latter case,
additional BCCH are searched. For instance, in a busy spot

beam, there may be two or more control channels (BCCH).
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ATP continuously nonitors BCCH i nformati on (channel
configuration and timng). This is required inter alia

wo oro6t1hw74 eason that it serves for detecting aPCEHR006/000490

grant AGCH signals (which serves, inter alia, for for
measuring call rates). The net effect woul d be that on
the basis of the so detected BECcH signals the rate of
tel ephone calls in the downlink L band channels is
knowuote that milyBOEH sdtiin e sdrae shyt bdrns hewbtht sene t he

i SROGTGRAN DT SIS downl | nk C band. Thus.
Ascati Aok OKARRGIAC | bh Wearagop b LRI HalHe

f r egqBRahESs (Fde n!\@r'fbér?ﬁ%‘ &RA sPOChEAgt i vity
statistics fromWAU, and thus determ nes nmapping

pri &TR wohtmumaﬂ'ly omsnRACSHBECEHuarformsti¢ibdskahmeh configuration
measur ed ener and consequentl|ly RACH pattern. The MaP

ang [ B) e S BeRH DI aRESOT Bic TR Byt éfy E@N@% for detectmg

woGeRr At ATCH e (oRah el gk gl Bkl moSpiggE cal

1atgﬁppen that several C-band RACH frequencies will be at

e sane rate and therefore the MaP will all ocate

mul tThpd retddfmd watldbs thatad thenesisdithegotdeesged BCCH signals
channel s. 703. MaP requests deal |l ocation and

the k&t phieenhone sellgénndewnonk bdandschesngadHknown.

repdatidl YosaRihG Al PR pBaR @%"E‘aﬁ%&é}&éﬁﬁit@@swﬁs a
mﬁﬁ E‘%‘myﬂf@?n Bk B R R he BT T C

beand. Thamnel ) that is already mapped to BCCH (in the

downl ink L band channel) does notrequire further
processing for determining CL napping. Note al so that

: Z?Pvgiadf? elRCC B0 SRR DY isdURTON aUac B
Ve il 3Bk BN AT R bie2A 2DOVe) . and
702. | MaP receives RACH activity statistics from WAU, and thus
determines mapping priority for various RACH frequencies (based
on measured energy and consequently RACH pattern. The MaP
allocates demodulator boards for those frequency channels that the
RACH activity rate is similar to the AGCH activity at the L-band
target spot beams. It may happen that several C-band RACH
frequencies will be at the same rate and therefore the MaP will
allocate multiple demodulators simultaneously to these channels.
703. MaP requests deallocation and reallocation of demodulation
boards to RACH frequencies, according to timeout parameters,
repeatedly scanning all unmapped RACH frequencies. Note that
unmapped (rather than mapped) RACH data is of interest, since,
obviously, RACH (in the downlink C band channel) that is already

mapped to BCCH (in the downlink L band channel) does not
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of measuring corresponding rates of calls (i.e
nmeasured rate of RACH requests) in the downlink C band

w@b@anel974 The candi dates RACH for mappi ng are PEDHR006/000490

with rate of calls identical or nearly identical to
the neasured rate of calls in_the BCCH This enable to
determ ne first coarse mappinhg’ bet ween RACH and BCCH.
The stages below illustrate how to determ ne the exact
mappeinge faskd mocSBinghid dtatraninit@AC/IBE@Hpires shigésalaoe
received fromthe L-band and passed fromthe

t hehptrthey ddap Anpdaler iSaé{r§a®b@tW%%aqﬁ thenraies | 1,1%%5

? T e R ROt e R T @%@ﬁv@@?f
Qﬁi}fa‘{he“ A‘TP ﬁllaﬁuﬁccﬁé@f’% che i 'aB@‘fz@) bhem URrbiee Mapable

RACH nessage (channél request) is

r ecef deasfuml@ eactspohdirye ratasrey patls RA€Hn{aasgrednite ofi n
the C-band and passed fromthe DnC to the MaP 707. MaP

extRéé}HE 1@88&&6 sitt herfogrd ipCeasid @Wﬂﬁﬁbt The capdidates

by ORIAEPR S PRTS Bl PHiee quln et OUG JPTlse RS ety

M%g% A8CBEEH i s conpared
to ?&Hﬁ%aé%}g‘ime%g?ﬁgian | gtggﬁg{ACI—ls and in the case
of mat chThike eiflbl BCUtarRINE NGrs i cEUHrgHitma@ng betwaeal

channel s correspondi ng downlink C band and downlink L

ban@AGH adt BEfhedhe x@@esmlmoﬂustgaﬁeehl@vdﬁt dgtprogine
for the matchin cts and records data
f r ofCreAEst %E]Pﬂngsbaﬁéﬁ%ﬁr#ggﬁﬁ%ﬁ% Est abl i shnent

usgfespem C‘?ﬂ%‘%h és 51% fe%h%?f %and f%l ?gg?%ﬁag
usefroﬁlcﬁlé[()m@@e,@ﬁbm’hpre are nmessages for aII t he

active users and there is a need to identify what is

t706. r equAdIP amttaciss ppoisdehor centary lanaionf aed SB_Mask
parameters from the BCCH, and passes them to MaP. In other
Wbrds, the ATP extracts the SB_Mask signal from the BCCH and
delivers them to the Map module.

706. RACH message (channel request) is received from each of
the unmapped RACH frequencies in the C-band and passed from
the DmC to the MaP

707. MaP extracts GPS position and SB_Mask parameters, and
determines whether RACH belongs to a target spot beam by
comparing them to the data received from the ATP. In other words,
the SB-Mask from the BCCH is compared to the SB-Mask of the
candidate RACHs, and in the case of match the RACH/BCCH
mapping (indicative of control channels corresponding downlink C
band and downlink L band) is determined.

708. If RACH is relevant (i.e. for the matching RACH), MaP

extracts and records data from RACH such as Random Reference,

Establishment Cause, which enables to relate the specific RACH
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user). The GPS data indicates on the precise

geographic location of the MES and as such nay have
wae@aitiiscant surveill ance val ue, e.g. for trackCHL2006/000490

purposes (for instance tracking a wanted person who

uses MES for communi cati on). In ot her words, in

accordance with the enbodi ment1 as described wth

reference to Figs. 6 and 7, the detection of mapped

confTie usehapedfis reghesd owtHel @ lbatd bantte spatifiol useh AiieH

and . downl ink L band contro] channel has been

ac c@ﬁpﬁx@%&l%ﬁ@é@ ntﬁssm Nﬁasre 1dbe actwmsqxéﬁfldéh@ﬁ is a

racitcdfy el byoP b BT kP end PETIRRTO e Uy speitic
" ADRRY elnd G@s&f&&'u&ﬁe%%n(tﬁé RURE S4 M 10OV ¢

and I ntercepted in the domnlln [see Fig.
SA thellolR] hndywsseohimgy havd hugnt\fﬁﬁnt sutvedlldceHalue, e.g.
(downlink L) an Access Grant (AGCH) signal .indicative
t hafort thecking pawposea s fpreBistaasp rtw&mg Rrivagfgf thesspn Hdo
ACCH i ds i ndication.to what traffic channel to

swi P é COIIUNEAHO ) verify that the AGCH is
mat cheg Jtﬂ%f"w%%‘: hf éﬁco%ﬂ'c' el ?&e%nEA%_}ﬁé?ﬁta@a%?cnbed

t here may ree | nmessages 1 n

t hewstang: fEdute Ctbamﬁ@l 6 aad T,nherdepten oh magpatbonhirok
C channel . These three RACH nessages are indicative of

r eqolenels qoksioamilinkhCt heed contol wbensed| aphsleevndik &,
res ivel t e desir i dent.i f he RACH
B R rbtfls e BCartont APt o S bk
mchgtge details of the MES. The matching procedure is
based on conparing the Request Reference data that is
uni que to each user RACH request. Establishnment Cause

provides the information to the reason for the request
(f orThexaexli stepagonly) bartd waiGHsr AAGCH rhatat¢@responds to the

A Gtk S i ”%fﬁ
L
ik 1 e et o
(downlink L)) an Access Grant (AGCH) signal indicative that the request
has been approved. In addition the AGCH includes indication to what
traffic channel to switch.

There is a need to verify that the AGCH is matched to a specific RACH
message. For instance, there may be, say, three identified RACH messages in the
same RACH channel, as intercepted in the downlink C channel. These three
RACH messages are indicative of requests to establish three distinct telephone
calls, respectively. It would be desired to identify the RACH message that
matches the AGCH since the former would include details of the MES. The
matching procedﬁre is based on comparing fhe Request Reference data that is
unique to - each user RACH fequest. Establishment Cause provides the
information to the reason for the request (for example Paging) and a GPS

Discriminator (parameter that exists in the AGCH and is derived from the actual
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conducting the actual transm ssions between the MES

and the satellite (both in uplink and downlink L
wal2eoeatisons) . Correspondi ng RACH and AGCH haveP€Tr#E.2006/000490

same, so called, request reference data. The procedure

i n accordance wi th an enbodi ngnt of the invention as

illustrated in Fig. 5B, inclu 8s extracting the

Request Reference paraneter fromthe AGCH (50B) and
GPSrwith £ Ri@ rghieckziton) @@@Hdﬁ:& slsalpeatibd B)gtcling. irheddition to this, the

correspandi ng pair of RACH nessage an hose
AGFHnelhdes desenadiest th@e?@rfﬁﬁ &éxa@egls(laﬁb%ndgutha@%é\ﬁs

efer

woRlg I PR ARG e A R R AT T A el Serves for

corifd{lghi’l?ttﬁé’ a(:ﬁﬂl@tt an%ﬁﬁéé@@st b@t%rgeﬁoche MBERNEAd AL SABARE gboth in

he mapped C and L channels that are associ ate

uphviit hnd ewintieRtL fdutedtl&'%@H QodedpoadAERACKnald ASCH have the
descri bed above Next , the characteristics of the MES
samg,SopalEaBequesheafeensn ARACH ext ract ed dat a, such as

S RROEPBES 5, SE B SRR Al S B o
ilndstafeli i ©Barpel SclhBEOLGR, g“t%xet vve &%ﬁ ﬁ%fer rence par meter from

conmuni catton’I's transmtte evi ce

theandGCRE (60Bgr asdnfruni Qataa@mdawlRAC(Hamesg@eemﬂng 28d the
and MES 36). The detection of the mapping between the
correspbniing pannef RMOH meswepe ands &GEE arn thewomdiindee same

Wth certai nd referenc to Fi
reqptiae T RACK [l ABJCRARhel P Mol BRAICY Por sk feuRBronce

1ed{¢§£t' (ﬁkthg?ﬁgqg?f\gﬁ% ﬂ@ag a‘?é( @dﬁaﬁ?)&r gﬁf%@%&ﬁs%etvgwated

(54B)om t he control channel to the traffic channel (56B).
Notethat by this exanple, the BCCH and AGCH are in
t howathet contnoblchined uaaapappeh el thﬁ dnappetdl easd &t cliennels

IR @ma 585, 92541 & e
S RS G L

extr@e RAGH, siINA GP&S descrl bed above) it is not
guaranteed that the satellite would allocate a traffic

diisring Imdppet thercoatrphcharofeld, iiewould be possible to detect mapping
between corresponding traffic channels through which the actual communication
is transmitted between the mobile device and the other communication device
(say, telephone 28 and MES 36).

The detection of the mapping between the traffic channels will now be
described in accordance with certain embodiment and with reference to Fig. 5B.
Thus, the traffic channel in the L band (for both the uplink and downlink) is
extracted from the AGCH message (55B). This data would allow the MES to
switch from the control channel to the traffic channel (56B). Note that by this
example, the BCCH and AGCH are in the same control frequency channel and in
time-slot O but in different frames.

Next, it would be desired to detect the corresponding traffic channel in the

downlink C band. Note that whilst the control channel in the C band has been
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same basic channel unit as that of the RACH control
channel . Accordingly, the proprietary mappi ng schene
wobkotbheozatel lite may nap any traffic channel PEDI2006/000490
among the nunmerous C traffic channels. As specified
above, once the MES 36 establishes conmunication (in
response to recei pt of AGCH ahd -swi t chi ng to the L
band traffic channel), the procedure of TCH |ink
detestedb(basdtrentanabtsieefi thd R AEH apdat, s @rscnibey aBatvewdyis not
Is started, The MES sends 8 tines, every

40 ,
guareyieed tbaiche suslldn avanldedecatsaomyfisedhoniel tihﬁ{r&erfnsm@rt of the

frame of 320 nfSec. ..For C a i.t .gets, SAB .
sarye 85is FheBR G  MaatrBs BATES S0l y@heir Rebrdingly, the
. hSn; f i hat-e .
orG SRS kRS b BROROSRN) ety Bk Thkhoct o
amohgnhehuimerowsC dralfféc desinedd to identify the SABM
transm ssions that originated fromthe MES (in

r esponspecificd mboraCepcaribic tMEpHoy catablishasy é@tﬁmunication (in

resRoREY 4 FRRBt OT A S KRR O R g AL R T gngfD. the
aeee |

g A e AT

is dtarted. detie MES gahilsi § Hntchee®aygit mSeBMsynghadnoa®alanced mode
accordingly a first coarse analysis is perforned. To

(SABM) owdsage ivcatime frappiofg20nnfec.iwteash messayd degrin$ABM
Anal ysi s Uni VWAU) . .whi C I n accordance wi.th one <

MESHASITTRARSS %P%wlwe%ﬂwaa% aWéYTengﬁ BEXRgrds (5pd dodigd the
r.anspo, [ and), based on its high

b EBRR BT ST i ;

iron nol'ogy. These energy picture is

appithed & Bkddraegssty nidppad Atafil thannef idownld ibekdésired to
band channels , in a raté that enable to identif

idemtify ttee SABM traesnisTious thiteon@idagdofrotetheudES gimewispense to
ener picture of the C band Iink. The criterion of
egivets andeloa@t B PEISSIONCH SFeA 8| detprmpinggwhether the SABM

i dentifyi ast one channel in which the
CO?S%Q%’&P%{Q/@%@%Q(%@' burst is at a timng substantially
i dent i calp, tRcbRRnbE WY BéSEfrtaihrb RniNdHHEnS | @RA are not esufﬁcient

Reverting nowto Fig. 5B5 the WAU is applied to th
des@dnldtok o kdlodatehenrakl fod eveas ydsedls ubelienthaldey in the
simul taneously energy bursts 57B. Next, the timng of

dopméinkutshandiig csdergardentily thaspuglht YABMemnal and acepsdingly a
first coarse analysis is performed. To this end, a coarse mapping unit, such as the
Wideband Analysis Unit (WAU), which, in accordance with one embodiment,
pr_ovides wideband energy picture (of every transponder in the C band), based on
its high resolution FFT technology. These energy picture is applied
simultaneously to a plurality of down link C band channels , in a rate that enable
to identify bursts activities. Thus the WAU provides us a precise energy picture
of the C band link. The criterion of finding the appropriate TCH channels

includes identifying at least one channel in which the respective energy burst is at

a timing substantially identical to the timing of the (AGCH) signal.

Reverting now to Fig. 5B, the WAU is applied to the downlink C band

channels for measuring substantially simultaneously energy bursts S7B.
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channel s having energy burst timng that is

substantially identical (close within predefined
wo 20mealv7) are candi dates (hereinafter candi dap€r/BABM/000490

channel s) for conveying the sought SABM nessage.

(58B). Note that the latter prﬁess is rapid and does

not require explicit analysis<f the contents of the

data transmtted through the channels. Now, it would

be P thegimhmgadf thednestd esrodupatest to that ofithecAGIdaAd those
SABM channel s (59B) in order to analyze the contents .
Chwf% ﬁé&&%?ﬁé& WP (e |1%1§H€ﬂaw\alb? @@p@ﬁald&l%q within

oA AT s SRR PSR o
cotPAneltht kobBBt SAMNI AlesagehasyIsy. - &%té‘r%{atbt%erlﬁﬁt@% g?‘&oess is

according to the protocol, in response to receip
rapAGand does SABMquErd exgrimit driagybiBof thresontdiits bf the data transmitted

accordingly appreciated that the_timng of the AGCH
thrahgh e cBybedy u e w shsKkyld hﬁzwm&ql%gcealgmtq Aemodikatersyio the

e SRS P 8 i B RBLORL et
o BB PR UL L OS] 0 DS bty SEM

meSAEM reds agesequemly heeddy aindl dohesSARhgesse chamim] in the
the Gateway). This test requires analyzing of the
dowahinkrc chanpele SABMYCEhticabee, atvandiskdo thaiprotpcelhén Geponse

o TR, ARSCATL S L PR D A S et
DRS00 e Lty L St SRELA By o

and oinis iestectip kyhatwrae chedtclis theamgtB3Mrel i m nary coarse
anal ysis of the energy bursts usi n%et he WAU (57B), it

i s dibsl ampaopiater$ 4BMmetvagnel Bleptified duned dat ' @ABWStaurant”
oo PRk R0 RSSO et 08 RBRL20 e G s i
R T N

frop@ B ABstaRlay) STHIs| 85t fdaafet hRafyeind REURARDEIRY ok aht KABM
C band channels. Bearing all this in mnd, attention

candiddteasiranaghi mainlyRhg.CaBRefausnowardnger, odiich is feasible after
restaurant” nmessage of the candi date_ SABMs enabl es to

hayigedteeprrdlacaisdnige Tdrmedidatoss te the sradigase opt it shoumindVote,
inc-lr%llltgﬁ?,nﬂl%lt 'Wlﬁpsltlsthe 'Ieprte?%n% altleﬂ?sis of the content of the channels is

considerably more tedious than the preliminary coarse analysis of the energy
bursts using the WAU (57B), it is applied to only few channels (the candidate
SABM channels) and, accordingly, a fine mapping unit (e.g. limited number of
demodulators) can be used. In this connection, it is noteworthy that in accordance
with certain embodiments up to 70 demodulators are used, considerably smaller
than the few thousands available C band channels.

Bearing all this in mind, attention is drawn again to Fig. 5B. As shown
the "con restaurant" message of the candidate SABMs enables to match the L
band TCH channel to the appropriate C band TCH channel. Thus, in 500B, the

con restaurant message from both SABMs is compared and in the case of match
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con restaurant nmessage from both SABMs is conpared and

in the case of matchthe respective traffic channels
wae@orrapped (501B). In the case of m s-nmatch cPOL/IIR006/®0490

transffered again to 59B in order to allocate

denodul ators to ot her candi date SABM channel s. Havi ng

found the correspondi ng SABMs2in the downlink L and C

channel s, the channel s which convey the respective
thenespéutivg GABAG chren¢lpdire anepbas (5018 repp et tasf OIf anis-match

channels in the L and C band. Now, it would b

congiesd sis dranstierpd eeais te $8Bc meudirciar phacate ad?émf%@rs to other
th traffic ch 5028). such .

R BB LB 500t i

dO\g{l]a €354 @I?aﬁmel’so 't%é:"c eYsStvhi GO Ry ﬂh%lég]tf&_tive matching

ysis, analyzing data that pertains’to certain

SABMNIS @redihdidslogad theahapped (Fhfifie dauhelsah o tandn® hiahdr
the comunication transmtted between the MES and the .
ot h¥levig difralishbiconossible cle, presess Hae deynpagication transmitted

oS AT AR R R G, o
o YRR £3, A RSCU fahencns Lo mplyeing

dat@fthfd Pertfins Toirceitat fwpie be skbjgct, &tc.).NELR Weukh@léwao monitor
C-band nappi ng sequence, in accordance with an

theesrhpoiuminatioof tramenitied dretween tiRy MIBS sindnhedithen communication
Qorres%r_lgi ng ,RACH and AGCH nessages are found. Thus,
degpe, fop ApPlicatiodcei ved from an L-band BCCH

f . P

oI TP R BERR O S DT e e Hlfence
(intdcebidatic€ RARD BbrthihesHBOE M dnfdhs atReibeY Wi réfii@ticaoeFig. 5B

Assi gnnent nessage (i.e. request fromthe network).

abdih, svitteserferenhatiisblte the afchitectthanh®lig.dat a i s extract ed
fromthe access grant &ACGH). The traffic channel )
i ndileEtes nave tenBigndl. theret Keshoxdt @ € mapRIRE peAuence, in
whi,ch the .VES W |

] | .be.swi tc romthe. conty ol,, channel ;.
acqiMenatict rab ey RBRaiT A o fsr ey i S diment
co%‘@%po?ﬁ[rf 4 B0 GOTPnRYIRE be fhM. t MBugESsage the
ranme n er. ATP then calcul ates the tinmestanp
corresponding to that franme nunber.804. ATP passes the
AGCH nessage to the MaP, along with its

801. AGCH message is received from an L-band BCCH
frequency and passed from the DmC to the ATP.

802. ATP requests allocation of demodulation board to the traffic
channel frequency indicated by the Immediate Assignment
message (i.e. request from the network). This means that the traffic
channel data is extracted from the access grant (ACGH). The traffic
channel indicates the channel in the basic channel unit to which the
MES will be switch from the control channel. Note that the switch
to the traffic channel is not as yet performed.

803. ATP extracts from the message the frame number. ATP then

calculates the timestamp corresponding to that frame number.
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ti mestanp), and along with request reference paraneter
of the AGCH 805. MaP extracts the request reference
wQasairerdes s fromt he AGCH nessage, and corr el aPEBIL2006/(0490
its stored PvACH nessages (based on request reference
paranmeter of the RACH). If there is a match, MaP maps
the RACH frequency to the AC;‘dZ@frequency.
Consequently, the nappi ng between the RACH and the
RCGCH hasAhPepasaec drepAiEPiddné¢dsagedo dhe Maftiesdng efiéh éisce
paraneter). In addition, the RACH nessages are sorted
acclomgstagin o and ealongrevih gisgue swdergoee pErawgter soy. themp
pamth RACH and AGCH nmessages to ATP, with
ti and uplink/downlink L-band frequency and
hges!| ot T oA f. r &td
P RAQ PN T e LRS! (PR PR eSEY TR,

cor AEXPHangesiacks ang cwrddetes ando dty gioned IRCH messages
downl i nk/ uplink channel, and outputs the nessages with

t hersphpansyues refitencrparaptetemel RaddALAD). théhere is a
£ or ol sk dugimire ReRIiREadsBay 2552 AR Bresteney.
P BT ARPIRATTA LBF Sl i RACHE siaunl e
e Ry i i
f ol addition, thes RAPH oressfiges amppotied seqorsiiee toj the time

accordance w an enbodi ment of the invention. Note
in %tﬁﬁlpéeéé?igbgibS&%I ow, correspondence between the

and ISyl dant HH o) :

AR 2\ RN TR BRGSO Ph AU BRATE, i

chappgrktangy dgldeapaAik/Hoeyamme Abadd Gf?equ%nb;ﬁ dddaeEnédet

AGCH signal in downlink L band, extract there fromthe

t r ahfimbechannel data and map a corresponding traffic

channel in_the L.

807. ATP performs normal operation with RACH and AGCH
messages (in that order): looks up corresponding frame number and
originating downlink/uplink channel, and outputs the messages
with these parameters. The data of the RACH and the
corresponding ACGH is passed to the L3 module for further

processing.

Note incidentally, that the L3 processing can process the data in the usual
way, as it was intercepted directly from the downlink and uplink L band
directions.

Having identified correspondence between RACH and AGCH messages,
there follows a description of a mapping sequence, in accordance with an
embodiment of the invention. Note in the description below, correspondence
between the AGCH and SABM messages is identified and mapping between a
traffic C band channel and traffic L. band channel is detected.
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downl i nk C band, based on SABM signal that is

transmtted at substantially the sane timng as the
wor@otlhear4 t he AGCH si gnal was detected. Note tP@EI/IE20068000490

is perforned in the case that the mappi ng between the

traffic channels (in the dowlink C and downlink L

bands) is not a priori known: 2¥he descr | ption with

reference to Fig. 9 illustrates a coarse (and fast)

pr othdgerefabiddaderit itfage nige AdBAHIsEralSABMwWINK [ band, extract

accordance with certain enbodi nents, and the .
thegpfom phe Eatig dhanpel dateapd map a epgespding taffiachapngl in the

noy.e cific nd ro ure for in [C ..
doplifls 3P Boic St o SR PRGN § rsniTBBE of SueuSiaty the
Tt ai . CTh e . N . o
e TRl A T et R O ST S
perfbehdd®rintthe @lskobat elge lmzi?;?ﬁdg thaafveee thbanaiflc EhametnCy the
i s _mapped (independently from RACH AGCH mappi ng) 902.
dowalipk CE sndulopadink hdande) iseeies peioal keewni %ﬁe s

RO 2 DR A N L S8R ON G CLRN LSkt
cor R TR ROl S LRI b Rl " e degprition

withnrdfBendews! F [%2 10 ¢ihastiaeds a loRdebddife,(aedrEiam) paddednre for
in the downlink C band is processed, thereby ) .
mappiig &rCnehanmelsc basednoe atandentbanalpsn, ithech@ESanerl Witle certain

ther co nication device (e.g. MES 36 and tel ephone
emgga}né@ltggﬂqs, Eiginsyt @GE?O Fig-% is not mapped, the MaP
m nes ti of E:RﬁIA S e,Ma@d
%@llest s\&r}?%lm ltegg% Fe IiAst of %a%_slrggge?a I C checks

f r equRAdrase Gllociieg IlewAl itRifRE iRl MiGdhcyekanapped

activated during a specific tinme-w ndow since that

t i mEstiepgndently tfhoen (RAEEL-AIGGESHenappied) i n t he channel
assi gnnment . 904. WAC exani nes C-band activity (by
iWent i fybhgiteser GiEppedsthewial n reqeestpetlieqatign” of a

i ol Ol R8% L ESHU e 'Chath ASHEYAS
frequency, and the mapping procedure is done. This means that the

MES switched to the traffic channel in the L band and

gription with

communication is processed in the downlink L channel. In
addition, communication in the downlink C band is processed,
thereby monitoring the communication between the MES and the
other communication device (e.g. MES 36 “and telephone device 28
of Fig. 2)

903. If it is not mapped, the MaP examines the timestamp of the
AGCH message, and requests from the WAC a list of all traffic
frequencies (in the downlink C band) which were activated during
a specific time-window since that timestamp, in the timeslot

specified in the channel assignment.
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905. MaP requests allocation of denodul ati on board to

each frequency on the list (in groups or one-by-one),
wa@peat®wys on each frequency one frame peri od PEDIRE®)000490

-just long enough to receive an SABM franme, if one was

transmtted there. Note that this enbodi ment the

SABMis transmtted 8 tinmes caitsecutively. Thus , at a

first stage, candidate SABMtraffic channels in the

dfhl i nk WCASAnekaamises detitanfli edtiyise e(b903d@0Lyingh careygy

and_to these candi dat.e_channels denodul afors are_,

ass PYREY vl 11}143@@@%%%16@ RGIShaM S lRds w4 S & list of

tr a%ﬁi/ét%&%'e%g%&gg consecutively. Once the Con

Ref erence pa r" of both sides is identical in a

PoEN SARFLP T lghibss CAIRRARbN (&F ARSI & Jad dodahéh
SABM channel s) the latter is mapped to the

cor fegpency ng thhdishéin goupher davryi-oke), ahdrsthysHay ieach
ide&t i fied correspondence between the AGCH and t he .
SABMEHsRGY)e8e fiames pertsl (A8ieses) cayst jopeicarugh ip receive

| ShoSRBATTEERY, i e b ORhERSS e R Te R B
t hi snfaedieAeNe S ABRME @&slhhated SARM:S 'b%iaﬁ@gﬁyéms ,

avail able both in the downlink C band

dowat & ifkst sthas) dantideteeS ABIM trasfia chiiodd un ¢hddwviiink C
identify correspondi ng SABVs based on i nformation
fi elband mseeldepitipd i(eed 1993;994n abexvehandriv” hese aandidate

ti AB dinth f tech .
e REELANE oM ARG RS 935, LD 0 gy
SABM; [ el f t ' I I t
SSBHERT, | qusgetued, [ioR L ipataavelonall e,

to Refeabd prangtewidfbdth nddsalypidendcalr ingh n@vEMSABM
frequency (in the L band) and tinmeslot.1003. SABM
( cahtifdatdpnnela isemasmong dbe vesadidaden SHBY! shanhels) the

scanned C-band frequencies. . .1004. P conmpares..th
i nf ¥t SJRAPPRY &P ?%ﬁows&%@%@m%égcﬁer Seunlial L
SABIgIah& the information field of the SABM

Having identified correspondence between the AGCH and the SABM
messages, there follows a description with reference to Fig. 10, illustrating a
mapping sequence, in accordance with an embodiment of the invention. By this
embodiment, assuming that SABM signals are available both in the downlink C
band and in the downlink L band, there follows a procedure how to identify
corresponding SABMs based on information field (more specifically "con
restaurant") in the respective SABMs, and in the case of match the corresponding
traffic channels are mapped. Thus,

1001. SABM frame is received from the previously allocated L-
band traffic channel
1002. ATP passes the SABM frame to the MaP, along with

timestamp and originating frequency (in the L band) and timeslot.
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wo p@bfliv7€hannel

provided by the ATP. If there is a match, the C band
traffic channel frequency is nmapped to the L-band

franmes to ATP, with tinestanp and uplink/downli nk

L- band frequency and tineslot nunber 1006. ATP
perforns nornmal operation w tBSboth SABM franes (first
uplink SABM[i.e. downlink C and then downlink L
$088) : | ABM upandidaes piracies gré nraceved fben sorde of the
originating downlink/uplink channel, and outputs the
nessageed orpand Heqeerassanet ers. After having descri bed

TR PR bo AR Sy Siplebefio R8 b el of

\?\IA: cofHangiVed s RBRRT 1L HRE Vinfn 41U Fici8 N6 MBhe THUBM

en RACH channel 1s found 1 n the downlink C channel

(i nprohédgdeintite AEPCIf theredsemahtichi the S-Hankietkaffichvhtngel
RACH nmessage that stems_from subsequent call (issued
by fraguensias MEpped|te shohe)ang traflisechennels fiegtert hr ough

Ry BT a0 s BN T B R DR
deabiusatLan.oLoACHARCH At sbsesiankey (e

desser i bed Tebp¥eortiowRBTal dperdtior] Ke YothHARBM drames
certain unpredictable timng, the satellite wll

r e- (fapt tupdinky ISABMInEles domnhigk t 6 ayhahes deppling L
FA NIV SECRERRTA I = SN
T e SR e
denpﬁqh@t@g; Since there are only few denodul ators
al l'ocated to channels in the C band (conpared to the
total nunber of channels in the C band), there is high
lt quelcl Eg?}%te% E@%ﬂég ec{eescéige(? %o%?r{gd étgct:to{na%lpliggc aotfetgattﬁ%
channels it is recalled that, the satellite re-maps C/L channels in
accordance with proprietary switching scheme.

Thus, when RACH channel is found in the downlink C
channel (in the manner describe above), it is likely that a RACH
message that stems from subsequent call (issued by the same MES
telephone) will be transmitted through the same RACH channel,
allowing the system, (using the demodulator allocated to this
channel), to appiy the identification of RACH/AGCH and
subsequently the detection of mapped traffic channels in the
manner described above.

However, it is likely that at a certain unpredictable timing,

_the satellite will re-map the C/L channels (using the dynamic
mapping scheme) and accordingly new RACH messages initiated
from the same MES (indicative of initiating new calls) will be

transmitted through different downlink C channel than the one

frequency. 1005. MaP passes bpCTIISAE00490
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t hrough which the new RACH nessage is transmtted. The
net effect would be the next call may be m ssed since

wWo b@otiriogger i ng RACH nmessage will not be spot t BAT/IIZ006£000490

| oss of call (and possibly other future calls) my
have undesired consequences. For instance, if the MES
under consideration is used b96an i ndi vi dual who is
under cl ose surveillance, it would be highly desirable
t o Cutrextbyeptonmonéd by th¢ slentudsldtot. uSmaeahese fi@msonlyrgwas

required). In accordance with certain enbodi nents,
t hi dempeilators allpggien do ghanerls in &, band (payanseed to the
l.led h is.fol d by, AGCH__.Th
| o R fambpS aESRERS RBe o et RS BYRld Petliig,
chagnel thefe GG Aoenlddukatbr LAREatcNd (e £ kehd andnef
| osi ng” the BCCH channel is negligible. Accordingly,
whethrangiAGaHchehs agey | R AICH naessage cior traspoitididn g HeAGEt

signal has not been identified in _the currently .
nmonkfleetewouldhndhe merherll wayibs missedetined dhe tigsarsng

B BN tirisade o bapRged: Nt RS atsiidRat forriaBy
i ¢ BHeE EREEERIS Iy Bve dedrdfthoklahbilROPGE 1RRAfe.

be apie MIZS nindedebniidefation Botideds b gl BN wiands
t hereby detect mapped traffic channels, allow ng the

sysuaden dopprittveillanse, dowaukd batighlyodesitablentex intergiept

notw t hst apndi_ng .t he m.ss, of RACH nessage. The

desBHOT & 0&5%@&}“?%412‘7@@&01%&%1”% i0 where

not wi t hst ' . -t
AR &ﬂ?‘cg@%@ﬁ%ﬁ;@@%@h@ Fhis sﬁ‘tﬁaﬁéééh%{?

is capabl e t0 detect mnap annel’s an

MoNbk @kofded. TAHRTNAB EAL bORSIallafsietR AAH hrksadelisough
(using in accordance with certain enbodi nents

cor felspoedibn Ad0OEL Uhedan@dsltGaBMited) abaglh tha sdange
however, desirable in accor(g(gnce with certain

enb & eteduency pagmeh s e favnlipl {basdcrnddis age
SI Ng@etihbod" 0% I"losing” the BCCH channel is negligible.

Accordingly, when an AGCH message is found and corresponding
RACH signal has not been identified in the currently monitored C
band channel, it is assumed that the lost of the RACH is due re-map
procedure of the satellite.

Based on this understanding, the processing described with
reference to Figs. 5B, 9 and 10 (in accordance with not limiting
embodiments of the invention), can be applied in order to find
corresponding SABMs, and thereby detect mapped traffic channels,
allowing the system to monitor the communication of the next call,

notwithstanding the miss of RACH message.

The description above, referred to a scenario where
notwithstanding the lost of RACH message, the system is capable

to detect mapped traffic channels and monitor the communications
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allow to identify subsequent RACH nessages initiated
by the sane MES (and obtain fromthe new RACH,

woepentdm i nformati on such as MES | ocation). BITEL206w000490

new RACH channel is found, it will allow to intercept
t he RACH nessages until next r27mappi ng occurs.
Bearing this in mnd, attentioh’is drawn to Fig. 11,
illustratijng a scenario to identify lost RACH, in
accoifeyieiéed thereetlrangh e fBsidRnmimt acorddeideh widh ecetain

h chi f, Fig. 4. T [
assu AP PO Gt PadHei e eehA D CROSAEMA eI | nat
t he WAU ; 1 tivi [ '
i mest amp) atr Re TRe. (DA anrieb ke sl "Eertdlf

descempodiorents thtraed arserhie "estFRIA CBAnRBAISR) since, it will
Accordingly, there is a need to correl ate "energy

act i allaw teedensisy tsmbsausahB AGH M esspgemimdtiitad aytthereahot
simy o that. of the Al age. This would allow
to | {W‘ {]33?11&1 ‘%ﬁmen%POl&qmtde&r@auon such
de u f e ' iy the new. RACH, . _ .
dermglih Bl a5 e DREEN: HEEPRACH IRRETAT i pil
candilitay etoRfkkzhbanie! RAH Umesidbed CaRtid3RSE r}édlﬁ%a}ﬁﬁ‘g
enbodi nent: 1101. If an AGCH nessage was recei ved by
t he &gRrs.and there i s no mat chi ng RACH nessage

received earlier, the MpP attenpts to trace the
corres pon%?fﬂ'&‘g?ﬁéﬁ fiRefBfc\attentiop ivatrassartpnddgt Hd.

addi | r ¢ arl.V I added tpo the .

Aco B E T IUHES A HbER b RAL Bt Fnieke s

COr rRSRANEBE NG AMBSSRIY B MRS ' : i

net wor k11031. MaP r éaquzglt s?? r omctéﬁg%vé\é%%gﬁixf@kgl;FgAéH
f r eqliiehuhés]yingiastumptien achcomtiatkeatvithothineabpdihet is

specgfi ed tinmestanp 1104, WAC exam nes C-band activity
| og Al thet WY bpstlogeedcihiev snegyrackvity eGuelndings the

flrlce)g[bl %%5@%? ta‘?’;rohsis gcﬂe '@%%Ing gch%{ninglrsi GSge te(.)g.t ge%cgét%'n with
reference to Fig. 5A above). Accordingly, there is a need to
correlate energy activity across the C band that happened in a
timeslot similar to that of the AGCH message. This would allow to
identify candidate RACH channels, allocate demodulators thereto
and identify the new RACH messages which will be transmitted
through one of the candidate RACH channels.

Thus, in accordance with one embodiment:

1101. If an AGCH message was received by the MaP, and there is
no matching RACH message received earlier, the MaP attempts to
trace the corresponding RACH frequency.

1102. MaP examines the additional parameter derived from and
added to the AGCH message by the ATP — the timestamp in which

the corresponding RACH message was received by the network
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received fromthe WAC (including allocating

denodul ators thereto). These channels are likely to
whawe/111974 he future RACH signal that corresponpGTAIR0ed 80490

AGCH signal. The present invention has been descri bed

with a certain degree of partiaglarity, but those

versed in the art will readily“dppreciate that various

altﬁratio and nodifications nay be carried out

wi t5ut dg@? {EaHESES BRm Hie Yeopeadist tafeRASIH dbqugncies,
d ai -g%@l. ; ar at for.intercepting and
noni %1} i nge{éégmﬁt%gﬁa@ﬁge%%#ﬁ%%qu?égm%@ es and a
MRi104st at PR ofexdmiAdeld | CREHY | g3 Sy
wherein cownunﬁéa%ion g%?%gén t he ng ﬁ%gizﬁﬁﬁé?nhﬁ of
sat ehétivated R A(CHifeatpnbiesusi ng a firstband spot beans,

c oagn by the nobiles and wherei n conmuni cation
betliigen t Weaks sets| hich enappingirionityntos thet RACHsfragiireied

b i.n i deband d-band. lin and wherein the

sZ\t glls%cleg"gai \éul%lﬁe%gﬁl 3’5{9@ C(H%ﬂblglr{glh eali]’%ﬁﬁpﬁg d§8ﬁi§h‘éﬁt@1fs

th N f i g d

fr eqtiraby, PG RARIC o LBl 7 1R8E I Bure BACHE
secoﬁgnﬁahdtamﬂm@bnﬂeaﬁﬂmQ@@Cﬁfs@hﬁﬁt'band receive

antenna which transmts the received signals to at
| east one RF second-band and at | east one first-band

recei ver respectively; an internediate frequency RF
di'str PB‘??FB’?E 1&%?‘&%"4 é{aéi 3%%11 e@ﬁlgg%d fWEh darertan degree of
S d ] : ei.vers and splits the

¢ P Do oSty S P SIS RUFLE aPRRG S Liefgicus
otilteleniod s |aations diiiaEidng ey BBaGrkiol GAY SFitRRe L&I%?Bﬁﬁlg ¥rom
the first-band frequency spectrum for extractrng

i dengaope edithe folbowimg  6flaitmr get nobi | es and decrypti on
nmessages; a w de angl e mapping unit which receives the
second- band signals fromsaid internedi ate frequency

di stri butor, analyses and maps the received

frequencies according to their tinme occurrence, and
correlates said frequencies with said first-band

frequencies; neans for recording and nonitoring said
conmuni cat i ons.
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2. The apparatus according to Claiml 5 wherein said
first-bend being Lband and sai d second-band bei ng
w@2@and978. The apparatus according to C ai m | PGI/IL2006/000490
wherein said satellite being the Aces. 4. An apparatus
for intercepting and nonitoring conmunications between
at | east one nobile device and’a main station of
comuni cation system wherein comruni cati on between
t heCitAIMA8st one nobile and a satellite is achieved by
usi ng L-band spot, beans, chosen by. . the nobiles and
L. whef&i #PRaHHHHOE dnfcsptitige sl (ARNIEYIRG (COIEERGatoRs between

e L TR oSy AR, GOl e
cm?ﬁﬁn?éaﬂoﬁ%w@@ﬁ R nkoRRAIES ShtERitaNE GBRRYYA ib%/glllzsing a first-

ransmts the received signals to at | east one

barld bpstobenngs, ahokeadly thirembbliandnd egkirear corspadtatiel etween
a control unit coupled to a_coarse mapping unit and a o

the, sateltitevappiligy iain tstatics i acdatved] bumbng & vedapangpecgnddand
iR e FORERRTE IR Rl fo LEeaNt! hfppinggscteme of he
A A AR RN SRR RTATERS S8 B R

mappekaitcoRE J2aoadbagduadcy lesdiothel RIEMikf-Yambrareive
subset including analysis of energy detected in said C
banantened vdrch gsanssaisd theo neaepredupignalsstd @k tleast one RF

configured to cause said fine mapping. unit to.identify
o CHARE- BRI 1FArAe O heRR STy SEregectively’ an
fre ' ' [ j .
e D R S
fingaifBRPI @oHBiBandehn® RE Fhwt-Bhhd Yeodivelemetllspliar the
and associ ated processor which are tuned to cover
seqtrendrhakion inteegtoupand ffageguengy spectrum the nunber
f idd dul at [ id bl [ th
P un HUTBH TS 8 dleaidshilafors Biidh &1 aimed (6 Cover sequetially

the first-band frequency spectrum, for extracting identification
codes of target mobiles and decryption messages;

a wide angle mapping unit which receives the second-band signals
from said intermediate frequency distributor, analyses and maps the
received frequencies according to their time occurrence, and
correlates said frequencies with said first-band frequencies; means
for recording and monitoring said communications.

2. The apparatus according to Claim 1, wherein said first-bend being L~

band and said second-band being C-band.

3. The apparatus according to Claim 1, wherein said satellite being the
Aces.
4. An apparatus for intercepting and monitoring communications between

at least one mobile device and a main station of communication system, wherein
communication between the at least one mobile and a satellite is achieved by

using L-band spot beams, chosen by the mobiles and wherein communication
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6. The apparatus according to Clains 4 or 5 wherein
sai d coarse mapping unit being a w de angl e nmapping
W@ Ri0b/180904 associ at ed processor. 7. The appar at BGI/IL2006/000490
according to anyone of Clains 4 to 6, wherein said
subset of C band frequencies %EI ng control
frequenci es, and wherein sai d-t-band frequency and
identified C band frequency being control frequencies.
be@vecThthcappralitet sl dor oradi ngatian @ achieTed bhersag asaidtband C-
band. frequency being BCCH and wherein said subset
balEng Wﬁ@&%%ﬁﬁ@sesand wherein said fine rmppl ng

EQ'n%% O G o o

nunigfic §§n§\rﬁ§i‘ }hed@cé‘lv'eﬁ §1€1@al§ &5 BE flabvEn L RIBE ngand and

frequencies. 9. The apparatus accordi ng to anyone of

d aahkaéltdrm[&bam&e@mvemspbcﬁwbget of C band

frequenci es being traffic frequencies, and wherein

sai @ consahunif ceeRleAdy RpeRSAEMIPINSENCaBd BN Bghping

belnﬁ traffic frequencies. 10. The apparatus according
§0ne of Clains 4 to 9, further conprising finding

an 46q t1@f Hft i é&?’i%lét%'ggtgaéaghé‘séi &oaRidth 1?1 é 0

of sal |nk L entifying cor I ng

RACH esitifiyn adlbstmlttam@f ﬂﬁﬂﬂtfa@bo@dmramﬂbsém]nsaid@hgjmbgm&
band; said identifying including deternining identical
r eq@eband dragiuenee Eomnamang saidd Calzon aﬁfmauranc}las which

signal s The a aratus ccording to Clalm
U PRt O R ERR RN, WECRo 1S PRRPEY clonilnite] band

sai d

& ancap Ay A5 Rl Renk” AR RIATHE b A BE HERRY
[ dea&ﬂeﬁwdnmm(}wﬂe@@e@e@w signal in a channel in
the downlink C band |ink according to a predeterm ned

cri sa&di comirol it latfuaher: eanfigiiredefiongpust satdr ihfa mapping

channel in sai k.C band. .12. The ap
accankﬁ. g 1fle0 r@m ba%lgdraqwcx friiny amopg o Sabset of

COmmE S T S SRR, e

5 SESTRpaEs s g oI, IR 41 i o
beingea pdmealigs pf dedhodntatersnasdiadsdCidtad procasqoemdiigds are tuned to
cover sequentially the L-band frequency spectrum; the number of said
demodulators is considerably smaller than the number of said C band
frequencies.
6. The apparatus according to Claims 4 or 5, wherein said coarse mapping
unit being a wide angle mapping unit and associated processor.
7. The apparatus according to anyone of Claims 4 to 6, wherein said subset
of C band frequencies being control frequencies, and wherein said L band
frequency and identified C band frequency being control frequencies.
8. The apparatus according to Claim 7, wherein said L band frequency

being BCCH and wherein said subset being RACH frequencies, and wherein said
fine mapping unit identifying said mapped L band frequency and C band
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i nclude 7000 frequencies. 14. The apparatus accordi ng

to anyone of Clains 4 to 13, wherein the nunber of
wg@adod/1modul ator is smaller than 100. 15. The ap@EHIZOUE00490

according to anyone of Clains 4 to 12, wherein said

satellite being the Aces. 31

frequency according to identical unique spot beam number (SB_Mask) data in
the respective control frequencies.

9. The apparatus according to anyone of Claims 4 to 8, wherein said subset
of C band frequencies being traffic frequencies, and wherein said L band
frequency and identified C band frequency being traffic frequencies.

10. The apparatus according to anyone of Claims 4 to 9, further comprising
finding an Access Grant (AGCH) signal in the control channel] of said downlink
L band and identifying corresponding RACH signal in the control channel in
said downlink C band; said identifying including determining identical request
reference signal in said AGCH and RACH signals.

11. The apparatus according to Claim 10, further comprising switching to a
traffic channel in said L band according to data extracted from an Access Grant
(AGCH) signal found in said downlink L band, and identifying corresponding
SABM signal in a channel in the downlink C band link according to a
predetermined criterion; the latter channel being the traffic channel in said
downlink C band.

12. The apparatus according to anyone of Claims 4 to 11, further comprising
a unit for monitoring communications transmitted through said traffic
frequencies.

13. The apparatus according to anyone of Claims 4 to 12, wherein said L
band frequencies include 1087 frequencies, and wherein said C band frequencies
include 7000 frequencies.

14. The apparatus according to anyone of Claims 4 to 13, wherein the
number of said modulator is smaller than 100.

15. The apparatus according to anyone of Claims 4 to 12, wherein said

satellite being the Aces.



