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

WO pwentioeh rel ates to an apparatus and net hod PGF/IL2006/000491
intercepting and nonitoring the satellite
comuni cation system DESCRI PTI OF THE RELATED ART
There follows a brief description of the operation of
a prior art network system 8 (that includes satellite
12) with reference to the schematic illustration of
FIG 1. Thus, the illustrated prior art system8
transmts and recei ves nessages to and fromthe nobile

devi c 7 ink that .

el uasy St i MatuP bt el SaBite Camipiiatio Data

said nmobile 36. The downlink L-band Iink conmunication

transmtted through the L band spot beam originates in

nost cases fromthe primary gateway station PGW 10

through e.g. Cband link 14 to the satellite 12, and

then fromthe satellite 12 over a specific | ocal spot

beam 34 to the nobile 36. The uplink comuni cati on of
ﬁmaﬁ%@%iﬁﬁ itted to the satellite 12 over a

T l?Ipot beam 32 and then, fromthe
satellite 12 t.o the prinmar ateway (P 10 via a, )
wi de W&lés%ﬁﬁe"?l‘rt}ﬂélp&eé%tev\%%%ﬂa’ftppélraé% npeshodh ifey tessepting

a : ' .cal by an MES 36, the
acgffﬁérlhgdrggg}gy% gtd& @tye %Q{%Tél%ghg%@gég?ec\g/}l%e t el 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
is conveyed by a |l ocal cellular

h ||
Dﬁﬁ%&?ﬂ&@%ﬂaﬂm#& ing center (MSC) 24
to t VES .36 f Il and ask
N e G NN RS 5
spdtemas (HHahanneles SANEHE 12 $iGCRIBREE o &ﬂ@séﬁﬁﬁtggggﬁ&mﬁon

generates and transmts a nessage on a random ac
otHAGhdl. (RACH) of the L band link . Said nessage
' nel %%ﬁg, ghgfiﬁlrlgt?;tieg ?)rlsc#%?t s%fsstecl:r? I8I t?gns%?ig gnc? ;‘Jecnté:(ie\te,s messages to
g
and from the mobile devices (MES) 36 through 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 e.g. 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) 10 via a wideband C-band link 16.
When a telephone 28 initiates a call to a MES 36, or being called by an
MES 36, the call is conveyed by the public service telephone network 26 to the

main switching center (MCS) 24 and then to the PGW 10.
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| ocation of the user termnal (e.g. GPS, MSISDN
nunber), identification of the termnal,

wawehions zati on data etc. Said channel requesPCT/H.2006/000491
answered by the systemw th Access Grant AGCH nessage
which is received in a dowlink, L band control channel
(referred to as BCCH channel ).”9hi s nessage i ncl udes
identification of traffic channel to which the MES 36
swi t Shisdarlyhwhreg @dludridphane Teinitatrs egtedbioi s MES 36, or being

C ni i | i nk hetween them by sendj,n n both

CGHGILEY 2d S S hoNE cellandoRTPyEaS Mo el s denp v esatfo the
n{diﬁ‘ Wi n't&o(MgCEELL% ﬁ{éepéfw%o nsec. The MES will

conti nue to send nmessages to and recei ve nessages from

t el epiTegea ZBENB O Yaffokhe at dadif fddCaskbFBN@h imMliate assignment, a
Satellite 12 maps the traffic channel of the L band

praaskuteokagppndprthatet a3 Yhanoelctegnest!' is nomeenCedatict terminal 36

link, Accordingly, after mapping is acconplished, the
SERTHAISSi 0t RS IHE: ESESAYTOMESAEE A A8CeSH Sharnel {Reiel) of the L

e T -
Iddafbnadtkhb hRet Fahiihsl %‘T%@PS, MBI Guidng), iﬁ@l'ftiﬁlé\%kﬁl of the

that the sane mapped and/ C band traffic channel s,
teratinalo reyayhronszdipas dot ofe. tSaid dhahhelr esqueseliepmonered by the
calls, using 8 Time-Slotes in a TDVA format. This

syvteewitheAreess darant G meespegs Whichais recsivgghne dawnlink L
b S that i h the.satellit
bRE g RS B TG Tt b heibAar dp B Fsg2q disludes
A ! t . gy
teabing 4apenaney BasemINeR 55 ierel hhd bess 36

anésipeattwadrk pstibdikh topnohutiehgphtng teabéeh tiegn by sending on both
transmtted sinmultaneously to and fromsatellite 12, .
sislgsrevieint Omsse ageéglli aver eighd dimest thea SABIMslinkcpmmand in a time

SRR L The MBS S h ey BB g rcsv
- - h t hat
e L N

di f f gherfatgiaNiZimdps thberafidaRgandt T tRe PEBARY link to appropriate
under st andi ng of the foregoing, assune that a given

tER ichannedtiedha G bhep hinke Acabtdinglyaaftes ngapairedis accomplished,
tkipﬁ L&%@%ﬂ&a&oﬁ (e:{:v%e%at CeeMV\]A;Zé hi36t di “he Ctielfeipl‘ignéo ru%(i:te?tlljlggugh the
intermediary satellite 12) passes through the so mapped traffic 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 § different telephone calls, using 8 Time-Slotes in a TDMA
format.

This procedure is realized in respect of any telephone call between a MES
that communicates through the 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 network is
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traffic channel is mapped by the satellite to a given
C band traffic channel, and the conmuni cati on between

W0 b@otieloephones is transnmitted through these cPeEnmenss/000491
When the tel ephone call term nates and the MES

initiates another call, the satgllite may map the
L-band traffic channel to another C band-traffic
channel . Note that in the illustrated prior art

opetahls for kbargiag efremgtimebtatingndioe enapmiag schemehef the L-band

f)ang%lébpﬁxeé EBiimcHESs S Vih Tl ST Fougiel 1 tie 1 band
11 l?é M#gnéa% a! §if fyf‘%/ﬂt afargﬁ%f 1H%‘é( B&Hd %ﬁ a(?:{%]ﬁer unde1stand1ng

but™ no ce survei
oﬁﬁﬁélfbﬁégcﬁﬂg ads@ind Agdtanc gnl’eﬂl SMES GAHMEEd %Stetléjﬁ*foﬁel &ll to a
a poor cellular or |and tel ephone infrastructure, and
dasjgnalddn@lqplmnec én aavdodknae owithnuthie cateicded plcvmtdntw an L band

ed th g I bi |
ehlr GROH] ' sramsats iy Eel 1%0?5’ il CoB e it P, and

tﬁé’ ?&ﬁfﬂutntl 219512{69\%%91} ﬁﬁt tegl 23{%% %E%}@%ﬁ g}%ro%qgf) él&%ﬁ]t cthannels

Wﬁér[“tﬁ‘@'te%h§n@"k§hﬂaf9&ﬁﬁhﬁ‘(ﬁs pa[tﬁfl' @?éJtME@S 11{1ﬁat|%§rﬁ3ﬁﬁhélh§all the
acts, to |ocate wanted 1 ndividuals which commt

satellite maky orapotheel -tehtlensir, cletnnel to another G bamdmeﬁ&@ phannel.
and nonitor_ the specified communications, the actual

N@é% Pratdn e Wiksﬁ atedamor@ré RefTEksheraE ¢ HaboaehPid peannels in

O R e N R S A A
mpplﬂ‘t@r&%ﬂﬁg‘%oﬂm{lﬁﬁa’uﬁn? n%ﬁ?ffbdfglﬁ?lﬁ’%ipgétglht 1oblle dev1ces

i nspectio I's. enmplo sat SUch ' as

hias | thatiy atapphwti@rs alﬁdlud@ltg\{\Dblkt 17R9tn dinvieedapor opeiieet Qauﬁ%ﬂlance
bet ween the channels would be tinme consum ng and

applégatiops entFor mstamepiivatsinee gouatries thees & aspadnueellatlar or land

e PR Bt St SFELSY, TR e
n{%?l erim 815@ § q adalr:]ng%g télﬁ rngb{lg QB&Yﬁlﬂﬁcitgd’% CQ%Vlously,

ectin

1ﬂ{e@@§tlﬂg Oiiﬁp ﬁﬁirﬁtm ﬁﬁcé&ﬂ%s' Wﬁé\ﬁit@ﬂ ﬂﬁ@@gﬁj 1the dsatelhte

to one enbodi mrent of the invention, there is provid
nmeynetveddhfostant value, inter alia, in trackmg conspiracies to comimit criminal

acts and applying pre-cautions to hamper the acts, to locate wanted individuals
which committed criminal or other offenses, etc.

In order to intercept and monitor the specified communications, the actual
mapping between L and C channels should be identified. This is not an easy task
bearing in mind the lérge 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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intercepting and nonitoring of cellular satellite

communi cati on wherein communi cati on between at | east
woer@erolIrs e device (MES) and the satellite i s POT/DLLGO6/@0491

first band link that includes plurality of first-band

spot beans each accommvdating at | east one basic

channel unit that includes a cohfrol channel and

corresponding traffic channels, and conmuni cati on

bet waBAre iser Beadein thearhiprasiide Seracasssflestive mmtlytd and system

wi debapd sec - band | i cco dating plurality of

f%‘egS%SHB%ngfﬁdWe% “gé agpe'dmodat i ng at | east one

basi ¢ channel unit that includes a control channel and
traffic channels, the nethod conprising

correspaondin
S&MA&‘?@% e INSGRNT IEMNt r ol channel of the

downlink first band |link and correspondi ng contro
channel of downlink second band |ink by identifying

i dent.i cal [ t.b mb Vl.ask) | in
ASRBLETh R o N TR onl TR 2SI buEh % Fhod or
. - ¢ . i . . L d '
PR OB, N A S ph R Sheren
csmheldicdtrcosmmesh eatlean onbanebile Casvitdi QAERPandetheesitellite is

at | east one nobile device (MES) and the satellite is
thranglyghfirst band linlnkhatHacludes Iplerebitylodr firsityandf spotbeachs each
o Sn g ST b BB nel bR e hanmel

' | ' : . .
AL LI Ry il st ana

i@tk i thaRdhl wideband se6hEdReM Winkda CBANNRSHatHg plurality of
downlink C band link by identifying identical unique

sgpod breainspuiniremy SBhvasiomaadating at Heast espebasio echannel unit
control channels. A According to yet another

thatiedidene contrphehamel and compspending trREiGchannsisyihgamethod

C&mgﬁ%ﬁgf for intercepting and nonitoring of cellular
satel't Pt ecomuni cati on wherei n conmuni cati on bet ween

at | gaskt j ' i i .
b oSSR RSt bR SRR AP B 1 L i
aisgp obrrbgamelirgacdntacicdrmoedasf ripvatlinkessondanbdgikcby identifying
.channel unit that includes a control channel and

idegticalspriage npot begm insmebrin($e}_Maslnddatenrinnitetéspactive control

bet ween
channels:

According to another embodiment of the present invention, there is
provided a method for intercepting and monitoring of cellular satellite
commﬁnication wherein communication between at least one mobile device
(MES) and the satellite is through L band link that includes plurality of L-band
channels, and communication between the satellite and main station is through
wideband C-band link that include plurality of C-band channels, the method
comprising detecting a map between a channel of the downlink L band link and
corresponding channel of downlink C band link by identifying identical unique
spot beam number (SB_Mask) data in the respective control channels.

A According to yet another embodiment of the present invention,

there is provided a method for intercepting and monitoring of cellular satellite
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the satellite and main station is through w deband

C-band |ink accommodating plurality of C band spot
whe@d1®ath accommodati ng at | east one basi c cP@rmeb06/000491

unit that includes a control channel and correspondi ng

traffic channels, the nethod copprising detecting a

map between traffic channels in’Said downlink Clink

and downlink L Iink that correspond to said control .
conumwsration ryehaieinn gominkaieaiican beideesssalgleast onaapapile device

PRt sarelie s ipbgh hodithint B iacliars PRRSISSE 1-bana
S 89"5%115‘4‘62%&1#95&%11#1%8?&%’ hioRntd S l?%gsi@rbhgﬁ‘.?éﬂ 1§1jt;i9 Nght flcludes a
SeEORd T M ng that cotfesponds to sai [rst timng

con6L tizined ah @ cy@tspndinte tragfib eHamms, /i dohemphiRaedh between
invention, there is provided a nethod for intercepting

tlan datellite taodi mginostatien lis tarought widebaied € handilindt aasemmodating
er.ein_.co i cation betyween at | east one nobile .

pﬁg@[leveof R Dt ramsogash 4G0a RO g B ops Gl asisykehannel
at 4l nc I | it L . e

u.%% m’n%#clgg ﬁ@%s %egfj(\;/{g{edr% %ﬁglgla?lgcﬂa&tlg an lll i %Qf;ffcaf: ]ilaélr%lels’ the

m&hbd r&ﬂgﬁ-img leaRdnEDang tetwker fatfid AR iRlsuidddwilink C

of C-band channels, and erein said satellite maps

lishknamd clawnlink Ehlnkethai cotrbgpdndbtndaitdocantedlacmeinelsy including

the C band., the nethod conprising: detecting a ngp

firelingan agcess ginel (ATCHhsigmimtiadiest tigaag misald dewnink L band
cqorrespendi ng channel ..of .d I i,nk band |i.mn .

o LEpBBLr et 6P ear AL ntifirsy ik C band tak by

i%éﬁfe@rPThl%@M %%Wa\@&o Rﬁtiﬁﬁﬁ% bt LOYENIINR ©3fhid first
e re easily understood and the tUrther advantages

tiamghguses t hereof nore readily apparent, when

considered in view of the description of specjific, )
enbodiependisgaiedyethandtben embadimeniuelethe progpitcinvertign, there is

oiBe SRR R BHSEER Y Lo, Bolefd " 88t s
cﬁ%‘f}ﬂﬁl‘ﬁ b Cahddid NS RRLRALaR6d VaE katandsi g ol(erlo‘tr)rieI% tdevic:e

erception concepts I n accordance w h an e

(ME$hend nHeRrhietifte iStigtough Tsbandligk khatiiagiude pfurblg of L-band
cellular intercept system in accordance
channels, and communication between the satellite and main station is through

wideband C-band link that include plurality of C-band channels, and wherein
said satellite maps dynamically a channel in the L band to a channel in the C
band., the method comprising: detecting a map between a channel of the
downlink L. band link and corresponding channel of downlink C band link,

irrespective of said dynamic mapping.

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 an illustrated prior art network

architecture;
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with an enbodi nent of the invention; Fig. 4A
illustrates a bl ock diagram of a nodul e for mapping

wo b@e@il97thannel s, in accordance with an enbodP@Emi20@6000491
the invention; Fig. 4B illustrates a generalized bl ock
di agram of a coarse and fine opﬁrati ons, in accordance
with an enbodi nents of the invention; Figs. 5A-B
illustrate a flow chart show ng schematically a ]
sequdtige showp dhiagrravinaticallycbe nirest wetworknand the interception

SR Bl IS D LB Bt
the i ti.onit o 7.0l A . .
- acabr domeb Pl gy o e BLaf i e B PP R aBforcance

wittgan 8mbolliéfitafthe dyveppphNg sequence , in accordance
with an enbodi nent of the invention; Fig. 9

i || uStigaddsillustratesi mdledydiazran oh accoddarfoe mapping the C/L
not her, enboqlémant of the i venti&n' Fig. 10

CPRIRRIS.r iy ASORIaRgE BT iHY 28 sHhodaBent of the deVakinge wit h

anot [ f - NV L on;;.and Fi g.

il u?? é’ata g;)?@ﬁgn{%g% (r%ggélg%aié%ec(gtﬂ)ﬁdi)cgygé%rg%ilaﬁgea V]z:m]ota fe and fine

opBRIAE, BHResidMBBE wath ANEmbBYRAL A Bf tHETAEAES;
SCRI PTI ON OF THE PREFERRED EMBODI MENTS Note that the

t er mHighi 3 4-Riellisiemte b flave sham whdewig echapatidaglyoh sequence of .
comuni cation_of audio and or data_and or video,

OppraB@En I Geer danse Ve aR caodgn el haminyediondi ng but

not ki.m 0. nobi t el ephone satellite devigce, PDA,.,.
crc. TS st PR Tahf or B0y b fedosihaaqVies 8 sameytiment
ofanekatighi.e used interchangeably throughout the
description and Clains. Note also that the terns

si gndig.andlusssage Cabendipatebsihgr haroaddhicy .wifc e eghbigliment
to an enbodi nent of the i1nvention, intercepting and
of the invention;
Fig. 8 illustrates a mapping sequence , in accordance with an
embodiment of the invention;
Fig. 9 illustrates a mapping sequence, in accordance with another
embodiment of the invention;
Fig. 10 illustrates a mapping sequence, in accordance with another
embodiment of the invention; and

Fig. 11 illustrates a mapping sequence, in accordance with another

embodiment of the invention.

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.
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nmonitoring system40 is shown in Fig. 2 and further
el aborated in the block diagramin Fig. 3. Turning at

WO Roost11985 Fi g. 2, an RF dish antenna 42 is useBRCT/TL2006/000491

receive a down link C band transm ssion 16 fromthe
satellite 12. The downlink C-band transm ssion 16 is

used for transmtting all spot™ béans frequency

channels (comng fromuplink L 32) via a single

f r eqdNorte ythbanrng rabfieneled fitequencics haddibquacy olsnaclshate used

i%r%ﬁg%ﬁ%?&o&éﬁgﬂmhEigh%éﬁfiécﬂ%@%m@éL"Ea‘?‘ﬁty about
5000 ' !
225 WA ARG R R L e e P PR ey

the Ml‘&iﬁg ko band plodieRAB S thBY idvenliefl fintercepting and
enbodi nent of the illustrated prior art network, the
niRfnitortreneestédh #8 is awhboingu i dFigo2 raadle fiwthdrr elnborassi anghe block
fromseveral spot beans, usually between 3 - 7

dgﬁiémdlgl@goh t he geographical area and reused

i st . t-b dat4 | t.

one. HAST B SRy Raf eyt TR LRAE Phi yitdd §88ive a down
1@2{2@—9&11@ hanosl sg(gﬁj 46! T Bloh GhE hﬁ@&ﬁk@ 12Not 18 Fd%@\ﬁnlf?lfk C-band

specific e Iment of the illustrated prior ar

tRekdskon tige i< haedefor girankpsitiddg tdik sppptheberietjixatcyackannels
recei ved sinmultaneously by antenna 44 are only part of
(comineD &pue hahink|Is 32hata eotisglet iequansy hanga@ateriadkio as C band

BRRRALL B S ! L oL RS0 RL L1, S0t e00 e e
PSP BRL SRS, 0 RaidEndoling over 8 feaueny

1ﬁﬁgé8p2p5Mmy gateway station (PGN 10 O&M conmmands
which are sending fromtine to tine to the satellite.
The [Atbather RFadink lagtcdhaatdeismegeded teocivaghedosmdink L-band spot

channel s_by the satellite accordi.ng to roprietary
heapBI Hy BOETRECHHT EWbPITEH QiR LHBFIPEH PO art netWoll, the RF

inspectjon. |t ds heref o n ont Louwo

PISRE s e BF uEdLE PRRET I, dRufi o g ot beams
ehstwiddnonBder 1 oddh8leeRin bakhosbsl@phRhl ar d d

?ngahétr‘ﬁégg, gn an%l Ctlt?g:gleg%ebéli ng a%l eg(tgg rroni%lce):(;1 ?rllﬁe reuse

distorbaniceat Badls $poarienin taedoletodeeingt be leadt ephorimsimiftequency

28 and the MES 36.
channel unit that includes a control channel and 4 traffic channels. Note that by

the specific embodiment of the illustrated prior art network, the channel groups
of the spot beams that are received simultaneously by antenna 44 are only part
of the 1087 channels that constitute the L band link. Depending on the physical
location of the antenna 44 and its orientation different spot beams are received.
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
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Note that the term comuni cations includes data,
and/ or voice and/or video. Reverting nowto Fig. 2,

wa@Rwea1192y t his exanpl e, the antenna 44 is capk@i/a.2006/000491

recei ving few spot beans each including few traffic
channel s where each channel can,acconmodate nore than

one call, it readily arises t hiat - together with the
telephone cal | between tel ephone 28 and 36, there may
ttansyplissicn and therely beingsabialto aneniter dal Josmmpsaieshpas gansmitted

bEFB{’gﬁl%ﬁ ett%eﬁlr]‘g‘gee‘lél\{l%gﬁépay 1%@%\%%&?2 Zpglt ogﬁag:s agram
of t ot«%i eLJrlm Pl ftélﬂL ec%?rﬁﬁﬁn ASb %dlﬂ%@sg ﬁg%ld G M biRe and/or

an e nven I ON

vidensm ssions in downlink C band received by Antenna

42 are fed to C-band receiver 50 which transmts the

si gn&levetting hewitotRign2diinte Hyr@émmypl(el the atitstna $hiisoeapable
54. The L-band transm ssions in do

n
Of dEEEIVERE B A0S Hﬁ@mme%ﬁvenwéadmg wgﬁﬁeg@w%lﬁ where each

ransnmts e. .
Kgmeﬁqlclank?gcg%P%cfaﬁ% qulgnlaé%% oRe Palél’eltt garcﬂbﬁ Jidd Lf{i%tr togéthm with
thERGEPH IR cpcﬂ &%Rch Qel%?ﬁoﬁ’é’@@'ahﬂ@é— PR mal 'y"S‘é gﬁl@ﬂi’cy of other
scanni ng of e channetf's of the received spot beans
s{raultardous ltcallé G8ishitteintireimnthelrseived {B’a@fﬁ?) t[obe[nchspdt eams.
spot beams fr eg}tljency control channel FCCH,

t he
Br oadcasturndete &lig-chahens! is B@Qﬂnalﬁdl blRek dararam Qfothercsilular

h h k
S R Eelam o P aged Rl K i e CORBE invdiiop.
W de gang_ bna %ﬁhﬁnfé@fogs v‘ﬁ‘%&@nﬂ‘(ﬁl@ e phhg ehend b Antenna 42
spectrumis anafyze a specific e odi nent. the WA

ar® fe@nbi OWwaed feoeiver &0 Wh&&i blaysihite thatsigigalCtbahe 1ntermed1ate
spectrum g225l\/l—|z) t hrough four transponders. As wl|

fhemjuenpy i elistiihugrddt er detail below, the WAU is a
T TR LI T T e—
gg Z?&j&)vf bahﬁlf‘ &19@% {zvﬁ% phy glﬁlt S 81%V§1§{3h§]ﬁ#h%ql?rkﬁ§t%bh90r 54.

Ze SpeCI I Ca con anne
Showxg iffing e>§p1hlﬁed oAUt BEtaficol6w, Bt feplied phécess in the

denodul at or

downlink L band, includes scanning of the channels of the received spot beams
(out of the 1087 L-band channels) in order to find the spot beam's frequency
control channel FCCH, the Broadcast Control Channel BCCH and the common
control channel CCCH, being the uplink control channel.

As shown in Fig. 3, the IF distributor 54 is coupled to a Wide Band
Analysis unit WAU 56 where the C-band spectrum is analyzed. By a specific
embodiment the WAU is configured to cover possiblyi the entire C band
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
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unit 58 (accommodating a series of denodul ators),

which, in turn, is coupled tothe IF distributor 54.
wab@ederotiul at ors are configured to anal yze theCT/UORD@&IN00491

of the C band and L band channel s (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

@nﬁ!al ned in greater detail below. Note that each of
thenld” distriipad d Jx@diﬁ@a@dtdaﬁ@a% awmrf@m@d]@/a@dﬁae thedcontent of

ﬂ%@ﬂﬁé&ﬁ“@&sﬁﬁ A ERa R B e st 0 e aRelisis apmlied by

R R B8 S O GT
bt keplMhtédin gogiet Hetatiaudsinl alde shatiath CP8h@dembBY]atiry @8vers a
rise to efficient allocation of the denodul ators,

" nawan! fisguencyabeodpird thath eludetee sobtoronsidempipes;, thebandiber of

APROARAEER o Be el SRETARD 6P ScRBALF AUBIG PSS to cover
tHfeD ?fiﬁﬁée |C9 %ap J#%gtrﬁth ok ,e(ﬁe H?dﬁd?#a?ﬁtaﬁéeﬁ?% ﬁﬁg} ( 6%% ifittraction

expla I'n’greater

bEﬂi)vdéhgtheC%WA@I 5gUsNAIMhd HehBDAMHER vl (I8 SagkHm! gves rise to
conpri se FTP voice servers, fax printing units, ndbdem

eHaviemraleention oddbe Vlelmbdumtd)nsaﬂnahltrt@tb acttroamgh;hnnhp piedection of
CL g?ﬁgn%}s, faciljitating .the nonitoring unit 70, to
mM3PPEe nbyHbaet Likind drnpels ip @ rovisitpctivedastonnd. hled@telaCUOﬂ
r ed | Ge I ting.histor rg
oS TYE HRENEN e 1oad SRy’ Al vS iR Mo BY Bl s ana
d@ﬁﬁoﬁﬁﬁ@@r S%Pv%%' ) a@&ﬁmeeexpfﬁhe&m ey detmlselowl ude

appl yi ng voce analysis (to'determne 1dentity of

speakésg sledwen ibUfigr 3 sariowst wiith 68 valitlovisy tiie expeipid, aromprise
to view the position of an active MES, its status
FilBeviee prseise frxapranténg um;ﬁ% mpRd e seleyer& eto; recgiviegigda trpasmitted

OBk D TR0 08, AT o
oP )éf?gg I%‘f m‘ce}#]étql;o‘?fb%ﬁﬁél 1%@or Wy ﬁ)‘a‘:&{cg%ﬁ & Méeﬂceﬁg Lo%'agng history of

e sl g S receive romt

ta&lﬁété RodvenNdEs ra&msﬂﬁrlﬁlesi Theomdniering idirfdtrBduidosy 514esteczspe<:1ﬁc
e Wde band Analysis Unit WAU 56 where the C-ba

exqapler drori gxanaley #ehayThrcladkalappiyng nedasd esalynisr gty» determine
; en%%#g spea e%ne%c anal ysis to find Random Access

Supervisor stand 66 allows the operator to view the position of an active
MES, its status identification and data pertains to it. It allows the supervisor to be
involved in the mapping and scanning processes and to manually operate and
control the system.

In operation, (in accordance with certain embodiment), 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
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Control Channels (RACH) in the down |ink C channel
that are prima facie mapped to the CCCH contr ol
w@eb@aneld7s Based on the anal yzed data, a set of PCT/IL2006/000491
denodul ators is allocated to the found channels (in
the C band) to apply a norefi nq.otuned anarysis in
order to detect a RACH channel ‘*n the downlink C band
(a control channel) that is mapped to the BCCH
fipesupedpnalhisia i (oydérriotdesec @RACHK chaiwhin the dewnlink C band (a
oper at.i ons..of the system of _Fi 3 accordi ng.to .
BRFP L HRD bt rr B e ALY CoRF B o s ppwptink L
' . e | . var IR .
bl RS Hpchlels of Wi S e SRSt difle LT erdih At faiments
of e RFvehiibR iR @sciib&d indgRafer B¥tafilgelbwnct i onal ity
and/ or structure of each nodul e/unit depicted in Fi
3. Fdhosasteaseclein theeattill seashlyyapprecieseatipit éhefingention is not

bgi?}g(ri ea%pgc& eq%ﬂ{;;‘éoﬁg?d fﬁgmg %@?&1%@51&}3511%?&%{ cp;;g?tln}/cture of
| £, ' ' f . ' .
R TRBah O ARSI LY 8 B R Pyt

oS Re&akdLohaBBRG! it bR (KLiahbalatRs antas dnlyTohé REample of fine
realization that pertains to the illustrat'ed prior art

nGEpdisaueait | Be. wihefi motindri eandentite fimetidndytyt diethe supervisor
speci fied inplenentation. Mdreover, the invention is
standanpy ¥akp gepending upen ibg partichlas apphedtiathan t he pri or

art twork .i.l Lustrated herein uch _as t.he.Aces. .. ..
AccordiengPseiliet TeoRBran THared i GeoBhi BHTERE pReligption. that
p\éh%ﬂlsrt%ftﬁé qﬂﬁftrét@d 3%1 ok GﬁM bR TRE iﬁ'*i?én[t{b%t WQ{df otind by
only an exanple and may refer to other satellite
tisy speified imbairhantatidln dilsceoBed, alie itwentionds tlikkeexsd appliable to

sequence of operation in accordance with an enbodi nent
safellithe dtheretininothe puiereattimatwiosk dilestrated heregn, such as the Aces.

IlTustrating. a bl ock diggram of a nodul e for, mappin
Ader@nei rinisorsted o B Aot n DBlo e nReh! Hapengy to the
. J . - i i .
R 39598 o0 s AT PR e s
s%,ﬁgnﬁnmui@isa@gm,mmg to the automati c operations of

he A\VS server and the policy issued by the Supervisor

(66) Befhee ivBingohot exypll sintchseqiienoel of avaration in @Dpdyfaaerdwith an
t U
em%%d\ﬁ%ent of the invention, attention is drawn to Fig. 4, illustrating a block
diagram of a module for mapping the C/L channels, in accordance with an

embodiment of the invention. Thus,

. 401 DmC — Demodulation Unit Control:

Controls demodulation boards’ allocation in the DmU is according
to the automatic operations of the AMS server and the policy issued by the
Superviser (66) .The AMS controls the demodulator unit (DmU) and the 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
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unit via its DnC and WAC subunits respectively. In
normal operation, while all the related frequencies of
WO b@otianoget spot - beans are known (Both in C anpCT/IL2006/000491
bands), its main functionality is to rearrange the GWR
1 messages in the right order (as they are intercepted
just in the L band), and sends klvem to the backend
sever (64) for further processing. In case that the
thelailatt T band dreequiemovestief AVSi entehetou i mRppingangde and
are unknown, the AMS enter tqg its mappiﬂg node and
pesior@s wpeeibiscoaraiah it ides o Hindaidlemap $h¢ APRORIG G FPand to L

t he appropria band to L band f ik S; .
BBt Pl e or A e BT g s subuits.
subunits. 402 WAC - Wdeband Analysis Unit Control:
Controls WAU activities. Receives requests from MaP

ang0ATR.A @ndWi @dbandsA aaigbiy st Cohtoimt i on from t he
VWAU. 403 MaP - Mappi ng Process : Responsible for

C band mapgponimols RYA) astivitiass Kpesives gRILeRS Bipm Mag and ATP,
ei t her adds nmappjng i.nformatjo t hem and f orwards
dRIUBS AR yﬂ?rlﬁ,%OS‘?nafnﬂP&r}'cﬁ}lidi%g‘/%‘%n ew nappi ng

pr g@ﬁqwg_aﬂg iggﬁpf&@é@r ds the new ynmapped nessages

to . ) I s routine scanni ng of C- band

RACH f r equespionsiblé Gdr ATBand Ae@pphig | Recanes Thassages from the
Process : ReSponsible for acquisition of all L-band

amlJ,CutthaitheresddsyasppaiPinforuation to Hberhomsaforgfardhghgan to the

nmessages . (converts C band rressag s to an U Ifj nk L band

VEDS seSyilie: ey a7 HhE igntof gt 108 ers 13 newly-
ssages P ' it . i '

HEERRT PR HesS &7 IR o C AT SR PRLE Logn RACH

ﬁg@letnlgfe&%ync bursts information to determ ne current
ystemtimng (frame nunber and Time stanp). For each
][edenvAﬂ”PﬁemgL’sitﬁasmamd hemid ParcedP, converts the

requency and tinesl ot header informatjion to
manageabi eResponsiile ifar geamisitm oarmdl fnkand AadGrhynd guessages.

Ia ”?g&%ér%g@g ﬁ% ac{%ﬂtl%%?%%ﬁf%?&%m%ﬁs @(%gﬁailﬁgs%hges to an

Uplink L band messages) and sends them in the right order to the L3 Messages

Processing unit. Uses BCCH information to establish coverage of all L-band
channels. Uses BCCH and the Sync bursts information to determine current
system timing (frame number and Time stamp). For each received message from
the DmU or MaP, converts the frequency and timeslot header information to
manageable channel information, and the timestamp to frame number. AGCH
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
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mappi ng purposes. Before turning to a description of a
detailed flow chart, attention is drawn to Fig. 4B
WO Rlogd1wai i ng a generalized bl ock di agram of aPCDHEI20€5/000491
and fine operations, in accordance with certain
enbodi ments of the invention. In accordance wth
certain enbodi nents, the coar séZ2and fine oper ati ons
are controlled by AMS nodul e 60. Thus, in accordance
aig%l@bisaﬁﬁt ﬁJrrt;tRmﬂnm:g owarks anallysis\iBabadnon eddipidsy eéd1R)gp order to
56 in Fig. 3), uses known r se FFT w dwbandanal.ysis :
idamtifyS e, sBodidaion s ABMr dunask (51 8ill DEsoPlAceitgrasy detail
41 in order, to.identif. e. Ok ngi . .
i S e b T e A B e conto
Bela Méﬁgtﬂedeﬁhbfgﬁégag&?d!s@ hiéhcePRMighamel for (by these
appropri ate control co nd triggers the "fine
pRERART @Rbodiesece aMvcate watiiatdrerfrdihye bandsel modulators (413)
particul ar enbodinments) to allocate nodul ators froma
formekalyzingodhel emsers ¢fAthe) candidaim shynnaly 2nA otdda: approppate L/C
t he ,cagﬂ(ﬁat e channel s and obtain appropriate L/C
113%11& F_'14). Bearing this in mnd, attention is now
rawy t Q. Fi g. . Show £ | i dS& K atah AGi
sph\gnnbaﬁia?%lgl 11%31/8 gﬁ%‘é%@re%{déegﬁé’? % 6@}0(7&? :E%?ll,ﬁ t(:') anll%'c%%’r glg%\gglg a flow
Maihi RBraRRe dbnenati iyt A-elnuert dPoperddoshimaccdrdbruedwith an
transm ssion (as received in antenna 52, see Fig. 3),
mmba&amgt/eﬂ‘ldmdvammopri ate denodul ator is allocated
to the downlink L band transm ssiaqns, (incl udi as . .
r ecalAeehoWnvk DaBd HANSHASI Belhrd Foqiyrd §1’r AfeRRR in%’ gee Fig. 3), is
known, per. se_pmanner the Br cas a ;
rEBorR St BRI, M PP O3 PURE 36 (HRIRBFplipk T band
P GAIEA DB E R TRefe cAfle ACRRSE, WHRINEpcti WARlsY foABHdng in a
te %Jsﬁat g&c A%—I Si gna? signifies ap gr ant SZubm' ttedg
oo t he- sat glahnérethel Braddcistgcon®ol fammet ¢GCEHT) FRACHext the
message) to establish a call. Accordingly, BCCH .
retmnof onllcisameasurpd (Pbahdaaeunte g BUBPCL 9? pgegsg grant signals

BAEH e M S N A b ST om e
sga‘geggh{ét gf’% e@g 5% ?21; LI PR ACH Nhbiake) 3o Cadblish a call,
Accordingly, a BCCH control channel is found and the rate of calls is measured
in the downlink L band.

In the downlink C band link, the RACH channels are traced. As may be
recalled each MES that attempts to initiate a call submits a Random Access
Control (RACH) request in an uplink L channel. Since communication in the
uplink L band cannot be intercepted, there is a need to intercept the RACH
requests in downlink C band channels. Once the candidates for RACH channels
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 L 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
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Control (RACH) request in an uplink L channel. Since
communi cation in the uplink L band cannot be

WO paoeficwps ed, there is a need to intercept thePE¥EE006/000491

requests in downlink C band channels. Once the

candi dates for RACH channel s ar found, and the rate
of calls is nmeasured (accordi ng1 to cal cuI at ed nunber
of RACH rressagesgn a map can be established between the

clogaetetisting.r Slncechaweredr, there e mipheteks IC bamdickaigels REAGH

channel t he d k Chb b d dent

afeRIeryeq %’%ﬁtqegtélri)y&k%g%?e%%g?gle PROBI L FORUT I HE epchumber
d

WI%@%H?@&%{J St Il oca%Jt W& sréka 1c‘ilbl%?% H)&@%Jg h wlg%%lnd’ a

065,‘1%8 ReAppARs uhR, hae s VIdAcHhdRSSRER WAkl AU) WHilsEh hias
known per sechar acteristics. Si nce, hovvever there are

ancordaneswithhardmbadinens, iabdsdcome carlltation cxfllspbptrum s energy

certain enbodi nments of the jnventi o con5| der abl y
piirEssrdose bay A heehrlaswavaich s lma cpnanied abioe WAL unit

e
%VI@A@}? MARIOPE nRABAGA e Sand RtRASHIAR0R spec1ﬁcally

' ection of spectrumis energy pictufes done by F
ehelfgymﬁ dxgy tranbinétted through teehtedels Basbe ctmﬁle\Méhsumd energy,
is applied sinultaneously to a plurali ty of , downlink C
p@aﬁm elh RaeHssigmals (kequpste) @3@1 g ﬁ@temmﬁ chaninsfagicpya RACH

SRR AR o LUned SR 0 B aRRanUeda e Rpeg pRLse
EARYE L SRRLONG 8 é&hfhaoéne?gw si gnal s (requests)
can

erm ne or 1 nstante, a RACH signal has a

dur atRReripig hoWsRCFRNGA hihe WU He agplied o niedl downéink C band
knownper se nmanner in response to the measured energy.

cRenesls i angl oW AdU Kiep 4GNIn Fige A\awchsirappia engrgy feméetermining
RS E0 ghan sd'efe@&u%eéi U R s o

ngédr?uﬁédaf‘ég gsglu g)e% e({())%ﬂﬁg_p C 0 untin g %‘ﬁgﬁn ll:l I’g}eergtSO;ssc l SclS also

sh@ﬁfﬁeﬁlt Fid. 534) a BSCHM %ﬁaﬁﬂf&% loBatEl Gn A8, Lébaﬁ@C@OA) and after
channel is located in the L band (50A) and after

Hastirign gfolindn B BCHH diaanek| SBSBIABRK dbaid sexrdctett (c-SdSA)

(56A) d sub t te of I b
spngenﬁgwastéj @%%%ﬁ&%@p%@ﬂ%%@ﬂ%rgd égla/L) SNS\%? the number. E)? calls as

measured in the BCCH is compared (54A) to those measured in the RACH
channels, and in the case of substantially identical result (55A), this means that a
control channel in the L band (the BCCH) and possibly few candidate control
channels (hereinafter candidates RACH) in the C band match.

Next, it would now be required to detect the exact control channel 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 detecting
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.
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nmeasured in the BCCH is conpared (54A) to those

measured in the RACH channels, and in the case of
waodvstianars al |y i dentical result (55A), this neRCBIL20@6000491

a control channel in the L band (the BCCH) and

possi bly few candi date control { hannel s (hereinafter

candi dates RACH) in the C band ‘nat ch. Next, it would

now be required to detect the exact control channel in

the & b@ﬁqm@an@em aridhg cetains paebedisentanaf ddhes immogon, the

channel t hat . ed to

U ARGk o phring Ry Beit i Ly Bendand Brar frdConig) Channels
(EAREAIEhE (BACHH ARANDS! SLpias AR ECh VALY 8 BARRE spot beam

ne | ntérval anti a aneous O nuner

nGnfeanss- MAJSKD‘ ExtfaetedAFofie 11 1ﬁa@§ﬁedFETbaﬁd thannMidpsit C band
obviating the need to analyze explicitly the content

chénedeh’ 10 dhianerel,. demaddatatanae wilotatedrivaile candidate RACH
nbo he I nvent t he unequi vocal |l y

ﬁ%‘b‘ﬁg% Z?ﬁém@nt eI aRb Do ot b SRR for the call,

p d@?lgeg&v{ ]g \@(ﬁ'&n%eﬁ ﬂﬁ{, C@TPS H)%tal w tréhﬁsmltted through the

m ne on 1 I Cal SPpPO

cﬁ%%%)anﬁ&zéé%e@xﬁd& ] WCM)L teald ualiprnel each spot

and C band channels. To this end, denddul ators are
bahinotatvedhe 6B MASKn diidadted RM&IﬂWRﬁr@Hs{SSE}Aﬁd ahxd SBha/1ASK
content of the_ data q(such as, e.g. reason for th

extpeted pﬁrpmr they B visee DHEUPTA TR GO W cappered for identity

ER 0 § ﬁvsx%atfé%?s@ SRS R e e

(9@%1'(&9@6 Hﬁﬂg‘ Do) r%%ﬂ@%l—ﬁgg Q&ié%ﬂ%lg 1de(58A), the

K extract

1é§ﬁet1m ehamm &Te@mmBﬁﬁ()ecbaiﬁmGppaE l‘:@mtrcﬂcnhandEIBt(EQA) In the case
501A), and in the case of identical SB MASK data
ofxnisantich, RRothet FeurRGTHallseion ¢ hderood Rioks is darigd EHE).

LRSI SO AL
5 1 O SRS 0 7 s o
baadt 1{11 tessiieINgl aB@RdbACE ARSI rHnb echtRjdavenwolf| theoMveation. This

further described with reference Fi gs. 6 and 7
embqqlsmsaftwdga}an refe 4o theparobisectiregof Bigd 4 band

ventttn A RO Ao RCafer I BaLPReEEinE o the
argly tect urep @l Eds rhcl frequency and timing from 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
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501 ATP (404 in Fig. 4) Initiates L-band processing
502. ATP Recei ves FCCH frequency and timng from WAU

WG ®s/1MPP Request s al | ocati on of denopdul ati on PORIICR0e00491

BCCH frequency 504. DnC al | ocat es denodul ator to BCCH.
BCCH all ows to neasure rate of tel ephone calls, which
Wil later assist in identifyi nlé ‘correspondi ng channel
in the C band based anong the ot her on estimated

si m Istrcerihmaydfe dlélce@mdw@ tlafirs anassbomors s mmw

I nformatiqn r.ec dfromendggﬁ ATP esses
BOCH P AF R Bk o FPackinOR L s 0F Saditr diengel gd: Fohe

for addht '&ﬁﬁle@fﬁmﬁg %C’ébéfﬁé‘é{ﬁ” Gfie 1AGOEH ng to

coverage priori I S" requlredsince be

the caaridrAaBCOEr & e"@aﬁﬁieﬁo r'Boit HRmMRBEID asmgy OEIID@U nel
unit, (each consisting of control channel and’ few

traf fbleamg rtheueeﬂnay bentwheorsamee spotrob ehémnelsn (Be€EH)at t er

case, additi nal are searched, . For _i nstance, in a
busy N @@Ehﬁ Ve gyl 1%@&1@%13@? ber dake g e

channgel BCCH wi thin the sane
spot 588‘2%5’%@%@&‘3’?&}7@6 beam nunber (SB- MASK) .
50997 ATP Q(?Pe@ 288ssBCHTUM Ahfiida@dnt © exfra@Ctinfin

[ nfor mat i on ame nunber) for each spot beam AT
cont lmfwumhy)n l(ﬁmﬁealmnﬁﬁf)llfoﬂ edobrapat beam ( channel

configuration and timng). This is required inter alj
for thEP recndimmonsiat motmt@é? sCHoinfgamaten r{@lawés%onﬁguraﬁon

nt . Al nal s. Lnter ali for
A bhieig b £ atice] renanifds I kool gat e Ehdp Briecting
Fisoas AL RIS PSR st anple (et afntfing cal
r&f@@yvn. It may be recalled that by t h| s enbodi nent the
MES transmts a
The net effect would be that on the basis of the so detected BCCH signals
the rate of telephone calls in the downlink L band channels is known.
It may be recalled that by this embodiment the MES transmits a
RACH signal in the uplink L band, which signal is detected in downlink C

band. Thus,

701. MaP initiates C-band mapping, by requesting allocation of
demodulation boards to C-band RACH frequencies.

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.
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RACH signal in the uplink L band, which signal is
detected in downlink C band. Thus, 701. MaP initi ates

w@mandionappi ng, by requesting allocation of PCT/IL2006/000491

denodul ati on boards to C band RACH frequencies. 702.
MaP receives RACH activity statistics fromWAU, and

t hus determ nes mapping priority Tor various RACH
frequenci es (based on neasured energy and consequently

-pat t &at reyestopdealioraeen asd g atien of dsmdadatiosr
t hose fr engc nnel s .t hat the. RA activity rate
IR AL R gie (3 LS e et SR AR
spot .. 1< | h e
P oqiRaRy don i "APRER R RAXH Modrafd, Rt o,
MaP whidapped geaher fhaht inabpedleRAATIad04 Ss DiMtdrane sxmsky
to these channel s. 703 . P requests deal |l ocati on and

r eal bbemuiskyn ReACHe(indt doivatinkdabdsd chammdHthat is already

frequenci es, ding.to tinmeout_para ers,

r epeé}%aé’é?Fg @cm (igy fhey ﬁﬁﬁg‘g‘é‘g Mgﬂlgfcg&%ﬁéi dags not

Not e t . . . ) d [

of 1 el R RES S URG T b OAR BRI o e oo
band tiehameeMapt hadduls i3l 1Rady ARBREGI11BeBGEH OF nallBeas

downl i nk L band channel) doeS not require further

pr océssved) ffomn tlke B&CH eigpl Candrpppiided tddieeMapsmotihbet
the Map, nodule is already aware of the rates of calls

as devithedr tF epedude - 18i ghatboverrmndosdhptsdere: erpehle
Map dul e by the ATP dul e - see Fig. 5A abov an
o By BtErDhs SpebarRAg a8 oSt s JBREVRYT Fate ol
of CR!A@H(ﬂegﬁesti‘)E%‘ wedowalifk ¢ b LSRHCSHR) canlidaiEs
downl i nk C band ‘channel . The candi dates RACH for

mappREYCHr for thagengiard thaeewth rerl dScaltbenichtied] @rnearly
nearl_(i/ identical to the neasured rate of calls in the

BCcHidengical forthp mecasgragtats o eadlstinthe B&dakdse mappi ng

:3 gt \é\gf gr fﬁﬁgs aerﬁgb%%' de-@refnéltea%%g’t ggéu‘%gv 1in|a|pg1sntgr %tegwehe%w
RACH and BCCH. The stages below illustrate how to determine
the exact mapping based on SB-Mask data.

704. BCCH messages are received from the L-band and passed
from the DmC to the ATP

705. ATP extracts spot beam center location and SB_Mask
parameters from the BCCH, and passes them to MaP. In other
words, 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
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t he exact mappi ng based on SB-Mask data. 704. BCCH
nmessages are received fromthe L-band and passed from

wo b@eDm373 0 t he ATP 705. ATP extracts spot beaP€T/ERI&000491

| ocati on and SB _Mask paraneters fromthe BCCH, and
passes themto MaP. In other ds, the ATP extracts
the SB Mask signal fromthe B "and delivers themto

t he Map nodul e. 706. RACH nessage (channel request) is
r ececoedidteoRAddds and tihethgneasgpelt NRACH the e}éﬂg}}é/l%:)écﬂﬂ

t he C band . f t.h to the MaP, 707. P
ext r RAREPRTHSBTTT 64 MO LIPS B BE ARBE BRI C
det epBhnesg WEHREL IRACH helongs g a target spot beam

by conparing em ata recerved fromthe ATP.

| n7gg her WORISCH tﬁr@@vd‘rﬁ%.ef ff@mﬁ&%ﬁ@ﬁﬂg! mﬁﬁam
to the SB-Mask of thecandi date RACHs, and in the case
of makhcts hadRAGHIBABE: app RAYCH nethcast Reedah Refatanck,

chanpel s . correspondi ng. downl i nk C band and downl i n
band)ESFai’hé]é"tn@P i Yhih Pabisid FelatcelTie, SRS .LRe%fCh
for ching RA . tr S, o)

o ko T BE: S REL u bEf ot
Caus gin Wo(TH tBARRIE SndsRadeR! fat @l1thE a8Be6 ukérs ABAGHelTRS
user specific request inthe C band) to the specific
user nA&Ctd (demtifcBH At hethe @gecstendagegsorfserfoakl etynspecific
active users and there is a need tqg identify what is

the ueefuebhe SHE datspadisates on the PEgCispaeesrrphigdesationpl
GPS dataiadi cates on the precis ographi c | ogation

ot he* MBS 2nf e teBiningoPh SheT o gl G tee Pt €8
et Shoo e Rg o I Bk SRR LHaRRRER P ho
CoOMuUBELMH D fYr. conimahieatiompr ds, in accordance with the

emod nﬁlncgthgrsw?n?dss? 2111 gcecdordance with the embodiment as described
with reference to Figs. 6 and 7, the detection of mapped control
channels (of downlink C band control channel and downlink L
band control channel) has been accomplished based on SB_Mask

data.

The next step would be to wait for AGCH that corresponds to the
RACH. This is required since the satellite will "approve" the RACH
request (as submitted by the MES and intercepted in the downlink C
channel [see Fig. 5A, above]) by sending to the MES in the BCCH
(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
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with reference to Figs. 6 and 7, the detection of

mapped control channels (of downlink C band contr ol
weba@anel97and downlink L band control channel) peB2een00491

acconpl i shed based on SB Mask data. The next step

woul d be to wait for AGCH that corresponds to the

RACH This is required since t-He satel lite will

"approve" the RACH request (as submtted by the MES

ane kepeEERIyedt Woulhebel assiredkoCidendfnehe [BRACH i gessage that
5A," above]) by sending to the MES in_the C(I?H
atohed itk AGCEN sibccdbs farmer waddHpchidgndstaily @f hei MES. The

that the r t b
i e b o SRR e AT ot o i

switch, Th
l}p\émg%% ofp te@%ée s%gc??ﬁ%@?%g{s 'S?gééatw falrrfelﬂﬁstégﬁ:ée' Srovides the
ﬁlﬁgr[lﬁltﬁﬂy tP8he %@Msont |%1e€€hd: deghdst i @ BAGHpiedeagey amd a GPS

same RACH channe as intercepted in the downlink
Iﬁs@hﬁﬁﬂ@ﬂm (fdresetdr hhmﬂ@t@mﬁh&@ég@ﬂ anrchisi draived v the actual

uests t taplish
GBS puich %&é}%&fw&%@lﬁ Gedpratn gt “? iRy the
e .that .mat ches t
Xﬁ?@ g]éd&g?sa?j‘?ség%q‘ ) P%E%é bﬂ%ﬁnﬂr@x i pr oce g{a? éhe MES
&Gﬁfads cﬁlamgﬁ&hfiﬁe W@cﬁeémﬁﬂ cﬁgﬁl@dlpnm gaft dhabel serves for
uni que 0 ea user RACH request. Establishnment Cause

gnRMicdas thbechnl eramemisivisohdthvecn ehs MEB@and: the aée]litsstboth in

(for exanple Pag[eng) and _a GPS Discri

lfyrz]imlamd éowmﬂmk A ecBons) (GRrRBOR e AL B ap, AGGH e the
e actu hCRCo ration rovid th

$8é%%wt%0cﬁ%ﬁﬁét 6‘Fﬂ‘1’?§ 1":‘|f?1‘€38%ﬁ?‘iaon to)tﬁi s, Itﬁ: AG(E:H

inclu
band) dlﬁ}% E%QH%EEP %rgﬁltsﬂ% 3;\21%{ %%%Iﬁg?nﬁtﬁr% (d%fcilhﬁwbnﬁon as

ARREARI & {gﬂSB), indlb@ed é}ﬁfafdtmgcmarﬁmjuesteRe&seﬁqmrpalamete1 from

conducti ng e actual transm ssions between the
ired AGES A50B)i aed (foth 4 rﬁanéldaﬁﬁk RAGHIomsssagR @VIEBS) and the

g&%gscﬁdgﬁ?r%gagd o% eégglggtm %ﬁgﬁ: w iﬁ%r 2§Vét uthe same
I1enc:1uae(§tc eERNEE (ﬁﬁ rﬁnﬁn‘S?@?oﬂ{ PRI o PfisERPah Y 8BHRA B8 reference
request of the AGCH and a candidate RACH, next candidate RACH is evaluated
(54B).

Now that control channel are mapped, i.e. the mapped C and L channels
that are associated with the identified RACH and the AGCH signal, as described
above). Next, the characteristics of the MES are available, 'based on RACH
extracted data, such as GPS.

Having mapped the control channels, it would 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
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illustrated in Fig. 5B, includes extracting the

Request Reference paraneter fromthe AGCH (50B) and
wo cawaiiacandi dat e RACH nessage (51B) and the PCT/IL2006/000491

correspondi ng pair of RACH nessage and AGCH are those

with the same request referencz (52B and 53B). In case

of di screpancy between the ref |9e'nce request of the

AGCH and a candi date RACH, next candi date RACH i
extvadiodtfeun ((Ba B\ GOkbwmaskage éif-tB)r oilhéh é@iﬂewoaidealh@-ﬁ pﬂ;@l MES to

sV Eh T8 Pageoier e r%x%ﬁpgﬁaq 5 e G et et by s
cKHR5IS, BRBEREY hd ATEH el O AE B! SR Gulley finlBond in

tiERSsIoHaWun 6h aﬁm@ﬂﬂrﬁgegontrol channel s, it would be
possible to detect mappi ng between correspondlng

t rI‘ééXt; ¢t wloahhbbslasheddghdeditche tdoercapondihg tlafﬁc channel in the
ati s transmitted between the deV| ce
damd mﬁéf I\f@ Gt st o fh et %saa*yel tféF E dradoas been
t p
RS Pedrd men T P b A P o ?%802ﬁocor Nl is not
g%ltaﬂtééﬁrthéﬂ e %H&‘Pl‘i‘ﬂe%@&ldw%cme@trﬁﬁi&a@d‘ﬁl@l ot 'fd)t‘ihs 1%@1; of the
Thus, the traffic channel in the L band (for both
supk ibkicactchngeMmhit rak thatsekihe R AEH tontrok dmlmGDHAmesshggy, the

(55B). This data_ woul d allowthe MES to switch _from
PEGRSICE#iNt PP BRasaheme of ti satelite iraay: Haghany (56By chapeel from

that by th OCH and AGCH h
oliiie BEAURSTOR GqULTEFIERARel and 1 ti me. sl ot Gout
i n diAff epenfied rATRE; H@étthe' M (ﬂe@\%b?k@ﬁésr € mtn‘i’tmication (in

detect the correspon |ng tr anne

rébponkd ok récdipingt ABCH zlrhhtswwhhingt tot the EMﬁOﬂlaﬁﬁmmml) the
in the C band has been detected (based on analysis of

prmdmf EC@hlank esigbigynentetwado the) MES pird H@t rimary Gateway

Earae TEnMET ories s BFtSorveRc EiBebme RERthafl et mode
; I

(S‘gB egg ﬁtehiﬁ eﬁf\ﬁ_&l ﬁ‘ e:?gbm@@ a&)ﬁ?{(‘%ﬁﬂb&% éit %&? SABM

prop r
n@é@yager ﬁa‘sfabﬁsect}@ﬁﬂ @ﬂe Pflﬁm@r@mmpemwrﬁfe@s@eqstusaﬂftb Cfind the

channel s.
appropriate C band TCH channel.

Thus, in order to detect mapped traffic channel it would be desired to
identify the SABM transmissions that originated from the MES (in response to
the AGCH) and to apply a criterion in order to determine whether the SABM
corresponds to the AGCH.

In accordance with certain embodiment, there are not sufficient
demodulators to allocate to each and every possible traffic channel in the
downlink C band in order to identify the sought SABM signal and accordingly 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,
provides 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
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As specified above, once the MES 36 establishes
comuni cation (in response to receipt of AGCH and
weMobahionyy to the L band traffic channel), thePCT/IL2006/000491
procedure of TCH Iink establishnment between the MES
and the Primary Gateway is started. The MES sends 8
times, every 40 nbtec, asynchré@ us bal anced node
(SABM) nessage in a tine frame of 320 nSec. For each |
toredsdidy biursty actvisaBM es Seg® Adspronudes fusghpraseserpnaigy picture
Gateway., This nmessage.is used_.tq. find the approptigt
o€ band read dimknnbhe Srigaon 1o Bre 11 GEDERL Piapel channcls
traffic ¢ el I ' 10 - | ot
ingiErs PisfRTRE e bt i et BN AR D PRER LR st a
NeRRRNSHstAENG 1AHHd fNtheltinRigdHthe GCE)isgndln
aorder tosdetlerﬁilne whet helfj tr11e SABM c(orreggosg%hs to the
AGCHR dvertags avdatcEigy 38, ther WA W ierdappliiedentthe tdvevdinds € band
not sufficient denpdul atgors, to allocate to each
chorisls fersmeaiusing wbsieatiahy AiTaraneotply HsHE PHIRIS fand
in order to identi t.he sought SABM sj n
nccoriToty te & thedfed Tafdipaed (ol Rt gRTR GO Al those
SYRAFEM, RSO Wi sSUeA eyl delaos witin
peedstiticaetitnesipe oricdemdid ded dinsdteradicg yapdidater BABW ehemnyls) for
transponder in the C band), based on_its hi

h
cosseyingi tha SoREht AR BigysagrhéaeBlneNgfe éh%t? eelaptgr process is
IR MO RN TN T T
Vit e h . .
BRSNS SRS IR MR S B
dahBriaRgS ABViaPRAREE i(898) HChideh anagdiszd thel dosesnts (con restaurant-

identifying at | east one channel in which the
asesiibbe iewpladrest gygisates deta] helow)tandi idgné becaanprapiigte SABM
mevaEe | A FOWBRRIG, B0 S e Boadpl At Shapnel in the
T R e
SIS SOCPTRS SAAD tuchylin SO ! sl
Apipbadiatetl ithit the itideingiafahe ACECHeand ﬂl%isrmbmcgmaf SAEM is very close
Liesl of) are, cand: dates (hgrelnafigy candi date sasu

The appropriate SABM message is identified based on "Con Restaurant”
parameter that actually identifies the user in the SABM procedure and exists in
both sides messages (the SABM message from the MES and the SABM message
from the Gateway). This test requires analyzing of the content of the SABM
candidate channels, mainly the Con Restaurant parameter, which is feasible after
having been allocated the demodulators to the candidate SABM channels. Note,
incidentally, that whilst the latter fine analysis 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
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conveyi ng the sought SABM nessage. (58B). Note that

the latter process is rapid and does not require
webilciors anal ysis of the contents of the dat aPCT/IL2006/000491

transm tted through the channels. Now, it would be

possible to allocate denodul atqr,s to the candi date

SABM channel s (59B) in order tgahal yze the contents

(con restaurantas will be explained in greater detail

Vi ce«v)talarfdnb@kbmanrc%/up lie 7Apropdulatoss SrBNAare SORgiderably smaller

d f d ff
(R Ol B AL R DT oy be 1 ocal | ed.
aCCO@éa%g A@Mf RrQLRE %henga% 15%&’&9&%\0@& tSF8EPEBORs shown

ransmi
t@@og@ﬂhmﬁmﬁﬂpﬁl@gsagbe&f thatahdigate SABMOTentbles AS@hhich the L
and the subsequent SABMis very close and this exactly
bahdtTUHsclznack e thenapirepsatage Ha8. T@Hec]wmebpﬂnm én 500B, the
SABM nessage i s |gent f| e sed on Resta rant”
Cﬁarlﬁﬁétl’é\m ¥seass oE) pyih § foSotmpgegen FribeRase of match

Al
oA REBSEHER P RRISER BB R 5080085 41 Pemach
cbii§o Y %erle-ﬁhh%mhet%t:ﬂ?%' &1@3r aha]1zkRY d@ﬁmﬁﬁfﬁtms to other
content of the SABM candi date channels, mainly t Con

ckadidaty SABPMArchantes., Huviigh fosnd ehsi Mree@bhémgﬁ :S\ABMS in the
been all ocated the denodul ators to the candi date SABM
domaring k. amldﬂ @hanmlm@m‘:éwyels triich wenvey thgeespggtie matching

| h I
gc%ﬁg%%?a s e et Mt chmstoR B pe Conde
?gaag%{) eg{ t‘%‘t{gﬁf&e ewSi?E% }%@%{éggﬁ{gﬁgﬁgﬂﬁ@n thdnsmitted

thiahehs kraffid chagtds B0y such 49 deer b dgmediltation, gnd/or any
limted nunber of denodul ators) can be used. In this

cootané celiatad, priocessing 6. gvioaichgnaliysis dontexd celatsharalysis, analyzing
certain enbodji nents up to 70 denodul.a

doih S GBI SnaaiR TR ISR ErloUdinaoud 4T Spfopmonitor
1ﬁ:e %gﬂﬂn&lﬁ%gp&ll b ang}%?&éd]gg%éﬁgtﬂﬂﬁom t %lé({] ﬁ%:eo gﬂfe? r?:to I unication

rawn agal n

d‘eeﬁj;ea%ratﬁb debReS @ l(gftlohhe candi date SABMs enables to
match the L band TCH channel to the appropriate C band

TCH chentedn isThess, drawnS00Bigst ﬁetocﬂh dessmbiugammamiﬂ@g@quence
fromboth SABMs i s conmpared a of . mat ch

(ﬂhécwéy&ﬁ ! qeﬁ@m ?@b@ﬁaﬂﬁ@S écr Bl nogarggce {o,Fig. 5B

a o%e C\%ic‘[ﬁ %erence also 1‘::0 the architecture of Fig. 4.
Turning now to Fig. 8, there is shown a C-band mapping sequence, in
accordance with an  embodiment of the invention. By this embodiment

corresponding RACH and AGCH messages are found. Thus,

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
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control is transffered again to 59B in order to
al l ocate denodul ators to other candi date SABM

w@eb@anel9ss Havi ng found the correspondi ng SABMBCT/IL200v2000491

downlink L and C channel s, the channels which convey
t he respective matchi ng SABMs 31r_e i ndi cated as the
mapped traffic channels in thé 2 -and C band. Now, it
woul d be possible to process the conmmunication

t r anshisne dndicatesghe channet af thecbasicehraimel psi2@whish de

oSSR L SOTRAILAN AL ] R SO0 SR
crel i S UEhAG, S5 SetoBinbalys, Lo orialn

t hgo g omum PRtk@Act RS hé hRdshetthe gmnd aulMber. al TP tthen
ot her comruni cati on device, for the desired

appl icaktulates thattirmadthmp dosraspendingwn thas frings nugibes 10,
descri bi ng a mappi n? igguence (in accor
1§

ce wth. .
ceP@bi n erbbRinmEws)t £ MasERENQ I ?@p é}f&b% Pth its
o GRS R L e o

C bandspappi ng sequence, in accordance with an
enbodi nent of the invention. By this enbodi nent

coghsspondiial B4Etante AGGHesTe sgfagereaparahmtierd. fidhughe
801. AGCH nessage is received froman L-band BCCH
f r equaGET anesspassanl cogriatereitDiacils Storsd R Hgmessagep

requests allocation of denpdul atio 0 .
o ks anrer et ety Tty &8 BENACH Hofers is 2
Assi t L.

i o SRR MRS R b EaciEIHEREnc QbR G B ency.
fromehecaasess tBE appifiOsthvechithe RACH snherNAGCH has
i ndi cates the channel "in the basic channel unit to

whi chbdeheaddBgplished Hbassd tohrelposh tefercoen thasdmet§shne
Note that th svvitg to the traffic chann

I i t
yot pihepmetic ROsCH mpssages i oAt ange i 206 e
f nb I | at the ti t
ot LIRS e BUE PR, S ae harber | g04. ATP phsses
thgoACCH NeRPadRsdOhstheR NBRT afd WGCH fRsidogs to ATP, with

timestamp and uplink/downlink L-band frequency and timeslot
number 4

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.
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ti mestanp), and along with request reference paraneter
of the AGCH 805. MaP extracts the request reference

wQasairedes s fromt he AGCH nessage, and corr el aPEFIL206/0®0491

its stored RACH nessages (based on request reference
paranmeter of the RACH). If therg is a match, MaP maps

the RACH frequency to the AGCH“frequency.

Consequent ly, the nmappi ng between the RACH and the

AGCH Hradng édenteadopqiirespoadenasaaaivesn okl and epelhmessages,

BEECTISH o B 0 o S R RRE FEaB S w

. i
eﬂ%?ﬁ&t THOUIE gﬁgtogntgéﬁig\ ?12@91 dgﬁﬁr?ﬁﬁ%ﬁ?gﬁ:ﬁ%ﬁ?@%}g &S#élff g%%espondence

Hetwesl tie AGOET a3 ABNIPrRessakes is idwitifield apemrabpoy between a
wi th RACH and AGCH nessages (in that order): |ooks up

teedfie &5 partichegnet andtmbinb brbaad ¢henngjiindeteatpd. _

Cheod BoriEtioRes iroaia Begh OLIE Sigiel i Aaviar - bihd, extract
' ' the. l, :

(06 ESRNE A0S ARRLE (L IF LB f e n e

dRREIBKSC Nhndabafid6€ SABINEsidatathia id endsiRld avayibstdftially the
it was intercepted directly fromthe downlink and

saplei tiking barte dineettat dhe . Adatithgignaéwasf deidcted. Note that this is

correspondence between RACH and AGCH nessages, | her )
pRBloreRd & His ErsSpthadnther MFPREB PHY sBqeN ‘éf,effq ﬁflanne?s (in the

TR S 0rD: SIRBTLTEEhEl AR ABLSRL AR on i
A e KA i e
cahdriatd SABMeteateddadteewghrertaln embadinserttn tndcthetdescription
\xei%:l;letseirgr?c?el toi. r}Flgo %l iill?ll;trla_te? aanldﬁorg éibéc?l%tc (and slow) procedure for
mapping L/C channels based on content analysis, in accordance with certain
embodiments. Thus, turning at first to Fig. 9,

901. When receiving an AGCH message, the MaP checks
whether the allocated L-band traffic channel frequency is mapped
(independently from RACH-AGCH mapping)

902. If it is mapped, the MaP requests allocation of a
demodulation board to the corresponding C-band traffic channel
frequency, and the mapping procedure is done. This means that the
MES switched to the traffic channel in the L band . and
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
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there fromthe traffic channel data and map a
corresponding traffic channel in the downlink C band,

whawed1ns SABM signal that is transmtted at PCT/IL2006/000491

substantially the same timng as the one that the AGCH
signal was detected. Note that ,this is perfornmed in
the case that the mapping betw éﬁ the traffic channels
(in the downlink C and downlink L bands) is not a .
pri ofiiequensigs (imHbe desadinkt Cdmng) thiele feire aelivatsd dugingg

illustrat . d f d B .
L et 2een a2t Lo BRREAHe e simesie
enbogq%&aﬁ{; iun @Qdchtaﬁﬁeld%§%ﬁﬁ’édt.on wth reference to.

Fi g. strates a no specific (and sl ow)
progeiedur eWAC npRiing L¢-Gaabanaelisy Haseddanifeont entrgy
anal ysis, in accordance with certain enbodinents.
Thus butste wilthdp ghe specgfied dinkisgot),oandes anlereturas ei bistnef
an AGCH nessage, the MaP checks whether the allocated
L- baﬁ%‘l‘fartgaiegu%l}%?ﬁnel frequency i s mapped

(i pend A ; ' 2. il ]
iped. ¢ Rengpip el g hEHRBld i bkl 16, b
boar g-ehfedditor Thé BEPAALBApSCOPAL-YyLdid)l EndRBIR&IN each
frequency, "and the nmappi ng procedure is done. This
meanéreghatcyt tiee MESespartawh@dnsec) kegustrlahf icnouplabmedceive
the L band and conmuni cation is processed.in the )
downPR MABM e I qne Wasltransmitieh Hiflipi Capieohal Bytihe

comiredrpe He TaBiF FEREL RS Fts SRR R g, ThEs
comynh gl s%ged %aﬁ&aa?&ﬁ,&m&/ﬁ%fﬁé cRifhelelie ﬂtbo@gwﬁﬁmk ¢e

28 of Fig. 903. | I's not mapped, the M

exanbaed drbddentisd doge 0035904, AGOKE)resd agetheandandidate
requests fromthe WAC a list of all traffjcfrequencies

(i n. chamnedodpmodilats pid)aspigned todnisreapt ithe B M pigag]

2, SPSfill Sl o 0ce, IO L RSt AT Nk

eXamMNES efcd PAhAGE Vrtoth Wadsd8MdehibA %t 8% SABM
traffic channel (from among the candidate SABM channels) the
latter is mapped to the corresponding channel in the downlink L

band.

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
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bursts within the specified tineslot), and | ogs and
returns a list of activated frequencies. 905. MaP

WO e@aastoss al | ocati on of denodul ati on board to PeEDIL2006/000491

frequency on the list (in groups or one-by-one), and
stays on each frequency one franme period (40nsec) -
just long enough to receive an25ABM frane, if one was
transmtted there. Note that by this enbodi nent the

SABMZ.S trampnpidses Bet SABMCORASRC US| (el Walhdfong &fitla
first stage, candidate SABMtraffic channels in the
downltimést@npamut ariginategfreuency §2¢h® 030l and iiowesjot.
and to these candi date cgannel s denodul at.ors are

as&0¢hed tTABM deandidatehdraspgsias gieslveshitom jsgme of the
transmtte ti,es consecutively. Once the Con

Ref eﬁ&ﬁl&%‘fcg%ﬁ%ﬁl?&%qu&fmﬁgt-h sides is identical in a

gi SABNhpagdil einfofhABRATRI thﬁ] Gafidindat)e of
SAE channel s)éélﬁgaﬁ%g?ﬂfﬁgriniféuﬂag%ed to the #aHeo
cor r esphngicagyedh &AM ito thee infowmiatiok fickhnd. tida\§AQM
identified correspondence between the AGCH an

d th
SABM presiladds the HEFE. I ahereus a natelache Si-bavd WRtTC channel
f to.Fig. 10, illustrati i ,
o o R S e e Mo RiRdhaREs SufTR SISy
in actgiia | i _
L oBpS DO AP Hass SIHAABINEAmBE R TP i cBiamp and
downhigiakiddaihk I Hemel ﬂ‘rétgie@ agd pinesdeiurenbaw t o

identify correspondi ng SABMs based on_ i nfornmation
f i @006.( nor&TEpeaidinganbymal operatisn awithnpoth $ABMeframes

Corr ddptnamhat: SATVE lbfashBraitly & iBhedenriieylino
SABM ' ' . : i \ | Q¢

Coand S P okfaih Eptsoittibe TrahE hatRtY aly Pidhitine
tot %M’?ﬁk/@bﬁ’l%g d&ia%ﬁelt, | 4R loaffut@ NHe Ofegdanat | With these

frequency (in the and) and tineslot. 1003. SABM
(candpatameler§.r ames are recei ved fromsone of the

After having described how to detect mapping of traffic
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 apply the identification of RACH/AGCH and
subsequently the detection of mappéd 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
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scanned C-band frequencies. . 1004. MaP conpares the
information field (Con restaurant) of each received

wE2BM111978 he i nformation field of the SABM pr oRCTER0e000491

the ATP. If there is a match, the Cband traffic
channel frequency is mapped to the L-band traffic
channel frequency. 1005. MaP ﬁgés‘es bot h SABM f r anes
to ATP, with tinestanp and uplink/downlink L-band

f r eqiieone ytharsdms MESotindigaties fométiatiePrnper tallyswill be

pentpnSart et B SREHUbaT kel Shatpht e
Tooks. 1 . ek

dont i ESERRIRE AL A QR SH Bl L0 ey,
t hesgeRRBMIROA! FlocAlddeh dhlaﬁhelg ieBe 0 bath fompReded e

mappi ng of traffic channels it is recalled that, the

sat eltdtal aumbermfsch@hhelshanthel € bamdicihera anbehwlikélihood

proprietary switching schenme. Thus, when RACH ‘ih nnel
Y

i s f detdihiere tihen@iolmodikator chlenséad (9 nibene Ranethannel
descrj be aboye), 4t is bi hat _a. RACH h

st enbprigfh e e RE o RACH whieeny romUTRe. ey Het
tel e@gﬁ%@@alo"ﬁﬂ(ﬁ he b et A &R AT ﬁl%?(ﬁé"hﬁé&la dih&e %ﬁ’é"@ri%&ﬂg

chann | ow ng the system “(using the denodul
al | oA €H mesdalae svithastrisd 9potted. afips Yosshd call (and possibly
i dentification of RACH AGCH and subsequently the

det eothasrfutre eaPpeaay haveindepiserhedrseinendes. Hemmstance,
cor 4t RRUABESadesgopsEetatian 1S Rk By 2o gy e who is
[ MRRGENEI Gt [ SANASIES i WRL Lot A P RP lhcept

scher accordi y new RACI :
| ni tinadreehrra0d0 hibdusaoealERs(bngiag 8dduiedyf initiating
new calls) will be transmtted through different

downl i nk Cli haerrdanachwithtdegtapnembodiments, this situation may
be avoided. Thus, as may be recalled, the RACH message is
followed by AGCH. The latter is transmitted through the same
BCCH frequency channel in the downlink L. band, and the
likelihood of "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.
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w@2mandiofzonpared to the total

currently nonitored by the denodul ator. Since there
are only few denodul ators all ocated to channels in the

the C band), there is high likelihood that there is no
denodul ator all ocated to the C band channel through
whi ch the new RACH nessage i s -t¥/ansni tted. The net
effect would be the next call may be missed since the
triggeri nTHRAGHsoESSGgeabbvd, meferted dpotat extendnin swhess
of call (and possibly other future calls) nmay have
unde smtwdhsian@lagu‘bn desf. Oﬁ:BAGIT]i Jnegsage. the Styﬁ@n?\/ﬁscacﬂ?&’é‘?

A T U W
| nterce n1 i {h%[e c%l ﬂﬁ%r th CaldosddiRe kAND @stain

reqwq' n accor ertai n enbodi ments,

this ecn%d%ﬂfﬂeﬁfk J@Ves@@n@é&@edﬁ@weé’ G CHES ABM binals.)
recal | ed, the RACH nessage is followed by AGCH  The

| atter is Itramsmhowtesdr,t esirgblet Ha s%ﬁéldB@@-I F"F@qu%eﬁ@;]/n
channel in the dowmnlink L., b i kel |
"| osi gigb Odlﬁ@ngdg—ltfé??aﬁgélmg T%%g%?%ﬂq@essﬁééosﬂ Sﬁ%ﬂ

2o LAl PO Rt y

moni t %E‘ %nq*ﬂ@ﬁnt% ek RA&HSﬁﬂp@daﬁthﬁfortrfaﬂohmh
of the ue re-nm procedure of the satellite.

BasedasoMESMIScaﬂmer haa dh@ pew RA Hodwasich i ﬁfw@s ub@\a
with reference to Fi 5B, 9 and 10 (i n, accordanc

wi th aibaw! ioniinterrepé 6 RS TaSSagRE PRULIERD ﬁf"mé%ﬁ’%ng
be applied in order to find correspondi ng SABMs, and

t her eByFWet ect mapped traffic channels, allow ng the

system to ppy erCOTRNI s@ilish ab thevmext gl |11,
not wi t hst aﬂg&lItl ggrrllnsg of "RACH nessage. Thle s

descr ﬂﬁistrﬁﬂngkaoy@nah@f@r tdeatify lastsSRAGH 1 abeordance W1th

notw t hstanding the | ost of RACH nessage, .the sy

i s capeaidie embodiment and with reference to the archxtecture () 10
The underlying assumption in accordance with this embodiment is
that the WAU has logged the energy activity (including the
timestamp) across the C band channels (see e.g. description with
reference to Fig. SA 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.

number of channkCHIL2006/000491
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15

to detect mapped traffic channels and nonitor the
comrmuni cations transmtted there through (using in

waecwentwnte with certain enbodi nents corresponBE&nae006/000491

bet ween AGCH SABM signals.) It is, however, desirable
in accordance with certain enb(}‘%i[ ments to trace al so
the "l ost" RACH nessage since, d4%" will allowto

i dentify subsequent RACH nessages initiated by the
sah0VES (il cobtraings theopiditionabwaracHer dapiged diam and

i nformation su MES | ocatj o ce .t he new. RAI
chan @536@ Y FME},&TSHIH%S%G Ylﬂé?/\gt)%) T AR RS AL &

nmess i| [ ' ' 1S in
e Ao IR AL 005 RS R B
SCEGY.i 0 \aP d8fhdsty filoas thEATHC knliACEORATH efr¥dddicies,
certain enbodi mnt and with reference to the

ar chivlech weee attiVited at(or iear)uthdepegifing tiassstamppi on i n
accordance with this enbodi nent .i.s that the WAU

as
| ol t heVétergirmdaes i Opngi ALl Ae2t M tehEas ;\rﬁS) of
across,.t hte wgldfchaennel S (see e.g. description wth
r ef e.agﬂg%eg - TER 5‘5&%) . Accordingly, there is a
neegh4 0 cqugel e bMblYy 36HRS RACEL Grehassti
thggo%appg\?%% sléasegfg& fr?%%}jgg g%ﬁ%hlyya?&t 0 t%ﬁ%t of etahe e
AGCH ressised efroiithi thewoWlALC alineluding i dBotdting cdemdodidaters

RACH channel s, al | ocate denpdul ators thereto and
i dentthergta)hd hesqy cRameelpess dijeady viRi kavewin theduture RACH

transm tted through e of t andi.dat e RACH

chanr?égnsz{1 %Wlﬁ"gf're?ﬁo%fg%Fﬁ%ﬁ‘c(gé%%t‘%n%ne enbodi ment : 1.

If an AGCH nessage was received by the MaP, and there

is no mat chi ng RACH nessage received earlier, the MaP

at TRePhZséRt inveiohh@as Osdepsdenditeg RAGH a certain degree of
frequency. 1102. MaP exam nes the additional paraneter
depatiedlaritpnbutibioseddrsed i theernadHreasilyappresiateribatampious

- e t.inesl L. I ch . . .
af?:erations an({il qgod&c\ggons may be carried out without departing from

the scope of the following Claims.
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the correspondi ng RACH nessage was received by the
network 1103. MaP requests fromthe WAC a |ist of RACH

wo e@guencs es, which were activated at (or nearpCT/me006/000491

specified tinmestanp 1104. WAC exam nes C-band activity
log and returns |list of activated RACH frequencies
1105. MaP sets high nmapping pri@pi-ty to the RACH
frequencies received fromthe WAC (i ncl uding

al l ocati ng denodul ators thereto). These channels are
likely to have in the future RACH signal that
corresponds to the AGCH signal. The present invention

has begn scribed with a certain degree of
parti , but those versed in the art wll

eadi | iate that various alterati.ons d .
Lo fi‘)c&a?luplg{ril;%,’%[maa{91 o BEseting e WORBGEDge ;sz tGeHylar satellite
E618MUnhGt B0 int bRY i - B .
CoAmEhOrRAO R pﬁ%%’%%%%n??g%ieﬁg”%%@%l mpbile deviee
SdES) lande thorsatsiliteatsi timowkie mefifst ARAdAURLE ahaOhcPRIABABrality of

t | east one nobile device (MES) and the satellite’is
ﬁ?ﬁt‘é’@éﬂ ROt ppagns saghl apeqrmodating at lesgesnplbasial ichynmed unit that

band spot, beans each,accomobdati ng at | east one

£irst-
g&f&g Scr?anﬁ TQhni ¢ WG | GaESsRP r ol rgHihnehangsls, and
&ﬁﬁﬁﬁﬁ%ﬁ@hngeﬁﬁeﬁlf iHe g%%ﬂﬂg! and "’nginc g{g[irf;éﬂ't %‘? I'E}&rﬂlgh wideband

bet ween the satellite mai N station |

seicdebdadd skglo rudcbamsodzitis Eﬁﬁ'@lﬂj’ﬂ datdetond®! Bl k5%t Bfams each
second band spot beans each acconmodating at | east one
FreMEnedameedt laasttonehzasi¢ ndlandekusmit c dimtriakludbaaneint@ddhannel

correspondi.ng traffic channels, the method conprising
%’g{ Wt 'Sﬁanﬁ’&g Béﬁi&@%ﬁf@e@@ ref Sretbod riosrpfing he

do I S £ [ re ing cqntral
ch\gﬁr}ir%{&g{gl g%&m: i nke}éeagg%@t?(glaglgi%eﬁ%?ggeicg)mqfrhif%ﬁ%

| dertangalinintiad cosapohaRm RUTRET dafabl) ﬁg%n’hﬁ
the respective control channels. 2. The netho
accoeddmdy hapdCliaknby , idehefyéng idehticannigeiengsot beam

number (SB_Mask) data in the respective control channels.

2. The method according to Claim 1, wherein (a) comprising;:

i) finding Broadcast control Channel (BCCH)
constituting said control channel of the downlink
first band, , and identifying SB_Mask signals
derived therefrom;

i) finding at least one Random Access Control
Channel (RACH) in downlink second band Hnk
according to a predetermined ériterion, and
identifying respective SB Mask data derived
therefrom;

iii) identifying identical SB-Mask signals in said
BCCH and RACH channels; the RACH, from
among said at least one RACH, with the
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i) finding Broadcast control Channel (BCCH)
constituting said control channel of the downlink

wo peostiivand, , and identifying SB_Mask signal SPAPIL20&@00491
therefrom ii) finding at | east one Random Access
Control Channel (RACH) in downlink second band |i nk
according to a predeterm ned (:lslot‘eri on, and

identifying respective SB Mask data derived therefrom
iii) identi tdantiied SdhiMaskbedrg Mestordia) shranglnokai d

BCCH and RA hannel s; t , from anong said at

| east one aiéébWéhﬁkﬁ%@Paaﬁ4¥ied SB- Mask being the
control channel of the downlink second band. 3. The
met hod according to Claim2, wherein said finding BCCH

i ncludeg, i dentﬂl_ﬁ)’hﬁjﬂl(ﬁp%c@@%ngﬁés Dlhifg BCGHereihesaill finding
calls and wherein finding RACH i ncl udes neasuri ng

BOE antliddd ydaitifyingaBesidl ynénmeagpriog PQCH ratg of calls and
signals in respectjve channels of said.downlink secgnd

vBaeina HiadigeeR &iH simchides inmeaspHRe iSH§$tala%§%éﬁ§v %nﬁ@uﬁﬁeenefgy

sur.ed ener to identi ' I .

o RIEPAHE of S al ° mestEelike STt R Syl SR popd and
o dayd REtepRuMBS s ' SasBnal Yifdrbg t ti C

A B e A ol &y ACH
sigheiy iaf yd ngtet tient i detthes alai B GEEK ratat af o4llsThendewhergin said

;according to Claim3, wherein said neasurin at e .
identifaings ~ SR Merks sigaak dralwdesr aﬂ@YémgA@l%§§m dafa Tn said

[ t.i upit,.b5...The nethod a [
Db GHe RAleorebal ay TR TE: p RaF S QM dara
extracting data fromthe RACH signal of the control
channel . 6. The nethod according to Claimb5, wherein

4sai d exh¢ agdthdd dat@dimecta ddsinBSwaetdnisail erabwengBCCH rate
t he geographi cal |ocation of the MES., ) .
of calls includes measuring rate of Access Grant signals (AGCH) per time unit.

5. The method according to any one of the preceding Claims, further

comprising extracting data from the RACH signal of the control channel.

6. The method according to Claim 5, wherein said extracted data includes

GPS data indicative of the geographical location of - the MES.

7. The method according to any one of the preceding Claims, further
comprising finding an Access Grant (AGCH) signal in the control channel of
said downlink first band and identifying corresponding RACH signal in the
control channel in said downlink second band; said identifying including

determining identical request reference signal in said AGCH and RACH signals.

8. The method according to any one of the preceding Claims, further
comprising detecting a map between traffic channels in said downlink second

link and downlink first link that correspond to said control channels.
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7. The nmethod according to any one of the preceding
Clains, further conprising finding an Access G ant

W@ 2@6H) 1935 gnal in the control channel of sai d PCHAL2006000491

first band and identifying correspondi ng RACH si gnal

in the control channel in said_downlink second band;

said identifying including determ ning identical

request reference signal in said AGCH and RACH =

%i gnallde sctipk ageo dec el g, t wharejin ossed ofetedimg includes

SBEEhE s HOFE COREIIAR Soic FERRATAGMATIME L O ied from

n l A fi [ r | O
Bonror A ASGH el Boufl LESPRN OISR Jirst pand, and
i0dRIfeing satresppidast ISPB VN signdP$n SWch&iHel dnt Beaddwalidlt Gecond
channel” in said first band according to data extracted
band rirkn adewdig @& anpredABAH)jnei gritdridngthel latterseliahnel being the
d ljnk first band, . and identifying correspondi ng
tl@%é?ﬁ’é@%lm s dlovirretecPRd PRBAdownl i nk second band
link according to a predetermined criterion; the
| atter channel being the traffic channel in said
19owWnl i NS 96QREd R8aH dinlto FREMERYeRCEAHdEA Iy Be includes
Caim9, wherein said identifying includes neasuring
nsedsatiagt sabdtantslyl smndansduslye naregyy bbmistss innchinaretel af said

of said downlink second band |ink and wherein said . .
demindiaki speondchansedinkount ivhpreig said | @Hetion HacluHanadentifying at
whi ch the respective.ener burst is at first.tim ..
1 <o Pah S PR eWhREEE PeabeERbnatpi hytdtissaf i timing
S|£Ident ﬁléﬁ %&ﬁgcgﬁﬁ%gf’&w t Lllglé 855%?5?({2?}%% ST gwhafosf ; sac a
1¢dze ohatdhannelbddasifytanstohbuhelngithal sequeatt iof SABNNelgnals; the
in the downlink second band |ink. 11. The nethod )
lafterovhanngl eanstinytinghenidfiratfiaichenigeltin the dopmdinkesecond band link.
conpri sing processing communication in said traffic
channels. 12. The nethod according to Claim 11,

wherei n said processing includes applying decryption
and denodul ation to said conmunication giving rise to

11l ai n TRdhRdtat decotding thanywibad Glafias 8itdd0! Fuans: @iprising

. of the preceding clains, erein said first band being

protasicdganvdeantation amdaiddraffibethagnals.band.

12. The method according to Claim 11, wherein said processing includes
applying decryption and demodulation to said communication giving rise to plain

media data.

13. The method according to any one of the preceding claims, wherein said

first band being L band and said second band being C band.

14. The method according to any one of Claims 1 to 12, wherein said

satellite being the Aces.
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14. The method according to any one of Clains 1 to 12,
wherein said satellite being the Aces.15. A nethod for

w0 pdoenewpt i ng and nonitoring of cellular sat el PCT/EL2006/000491
comuni cati on wherein communi cati on between at | east
one nobile device (MES) and the, satellite is through a
first band link that includes~ g’lzural ity of first-band
channel s, and conmuni cati on between the satellite and
168i n gt amietindi s fobr mlglmepindgbmrbl weovadngant | celkulenagatellite

include plurality of secand-band changﬁ f‘?ﬁ t he net ci d
CEBMPHILISTHY JBREEH FETENVRIBAER ReEWESD Halvheh ogp mpRIlc device

(@% Ct ler 4 aﬁﬁgﬁ% t‘]ﬁ%ﬁ%ﬁnﬁl fﬁgﬂéé gﬁgbﬂ%agﬂ@ﬂﬁ% pAlrality of
L BRI SRRheReamy '&Bﬁﬁﬁﬁm@%%é@ee@aﬂl@ safellifeeand main station is

respective control channels. 16. The nethod according
th@uhaiwidébdndr tsbesnd>bad i $ilogthdet imchideg phunatify befi weeend-band
traffic channels in said downlink second |ink and
chanmngls.nthe method PMPEIREE correspond to said control

Fur ERGE B R Bcb SO cnfintear R it band
tr aflfvﬁm‘f& 2BReL nd%g% A TR b vAA GRS ?édaﬁdt@an@! BhIN

rern sal processi ng 1 ncl udes applyi
deC yPidearfidng idemell ahique $potseach uamhﬂ:nl(SBt Mask)
giving rise to plain nedia data. 19. The net hod
accalath g the respecovie coftrg diapselss to 18, wherein said
first band being L band and said second band being C
band. 20. The nethod according to any one of Cains 15

18, ' ' ei 2deted
i8¢ hod oL e B i B° KIS CoftbBSing deteding a map
e b€ @Eﬁﬁﬂl‘éls‘?ﬁts}aﬁﬁdémﬁhﬁk Recsuunlinn aad downbiekeenlink that
at |east one nobile device(MES) and the satellite is
donrespoind fo saitd cbatrdl hamoetshat i ncl udes plurality of

firstband spot beans each acconmopdati ng at | east one
basi ¢ channel unit that includes a control channel and

e esﬁ”?nd 308" gcfchoirﬁin%h?gnéiaqm 31%9 further comprising processing

communication in said traffic channels.

18. The method according to Claim 17, wherein said processing includes
applying decryption and demodulation to said communication giving rise to plain

media data.

19. The method according to any one of Claims 15 to 18, wherein said first

band being L band and said second band being C band.

20. The method according to any one of Claims 15 to 18, wherein said

satellite being the Aces.

21. A method for intercepting and monitoring of cellular satellite ‘

communication wherein communication between at least one mobile device
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comuni cation between the satellite and nmain station

i s through wi deband second-band |ink accommobdati ng
w@bkweakiory of first band spot beans each acconP@UHEL200600491

at | east one basic channel unit that includes a

control channel and correspondi Qg traffic channel s,

the nethod conpri sing detectlné a map between trafflc

channels in said downlink second Iink and downlin

(WiESStandi the satellite trtheeyshntrst basdiliakdbat insluden :niw«aﬂl&y of first-
bR S0t PRI FASTas PTG o Tt Ginbedhy chenfel St that

i f off i e

11%021?\/\# i fyi @& @%lgoéﬁdgﬁ?. &9 ycto:h% e%c%@ﬁgﬁgngn IEJA‘BI%annels and

c§1h1%ﬁi1ca?dorﬁ &Rﬁ@éﬂj thé Nafdlitehahd cohreSPARAS i§ ahfAigh wideband
first timng . 22. The nethod according to C aim 21,
sedvadehands dindt deteminadatingc phdektyswft finstngand spatr hﬁams; each
channel_ in said flrs bhand accordj ng, to. dat extr
apGIrNRHaiips 85 seagt ane &x@dﬂ}a@l@g Halt f‘B%H‘-C?‘eréeﬁ 8011 Fol Channel

downlink first han t pondi ng
a’é‘iﬁmlg ]éj:m?? ﬁlagﬁ{%%&ﬁlﬁ%‘? 5 ﬁl%q ‘E{lﬁ 1%%{(151 gcond band
N ”he@@ﬁﬁ%dé NGz %%@tweﬁd&hﬁﬁdn dMaHn&Is| HerdafD:; dd\ﬂlﬁmk

| atter channel Dbeing the traffic channel in said
dowstdond $iekomad bduwhnliidd . fir$hdinke theid cawespodidng tsaid
Caim22, wherein said identifying includes neasuring
subseainel ahmylesm,nmcmm@g udngingnan g%Fcﬁﬁﬁr LY pA @%hel s

of said., do nk secon erein s

cr i SerebA Y et B aRe F el ot S uEn R

whi

SUb S ST B RERE FrE R i Rbnd bl 1@%[“ d
ACCitlengifink0in SABMatighstast eoendiatinglthat elerdspbydng a
channel with a sequence of SABM signals; the latter
chatmediddosstiming i ng said traffic channel in the

downl i nk C band |ink.24. The nethod according to
anyone of Clainms 2 1 to 23, further conprising,

roce ' [ ai r 0
2] S e TG CRATUILERY' RT3 SENT S5R0G Bt ncluces
s%cl toeh BraFat dh 9508 65 Shitfiisd Batd eScalbhy thdata extracted from
- decryption and denmpdul ation to said communication

agi Vaegsy iGent o AGETH) signal found in said downlink first band, and

identifying corresponding SABM signal in a channel in the downlink second
band link according to a predetermined criterion; the latter channel being the

traffic channel in said downlink second band.

23. The method according to Claim 22, wherein said identifying includes
measuring substantially simultaneously energy bursts in channels of said
downlink second band link and wherein said criterion includes identifying at
least one channel in which the respective energy burst is at first timing
substantially identical to a second timing of said AGCH, and for said at least one
channels identifying a channel with a sequence of SABM signals; the latter

channel constituting said traffic channel in the downlink C band link.
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medi a data. 26. The nethod according to any one of

Clains 2 1 to 25, wherein said first band being L band
w@ar@edaiods second band being C band. 27. The nepdiDTi2006/000491

according to any one of Clains 2 1 to 25, said

satellite being the Aces. 28. A nethod for

intercepting and nonitoring of-dék-lular satellite

conmuni cati on wherei n communi cati on between at | east

he nobhd medeod &t MBS toamgohb@f bRk 21 € DS, ﬁtiﬂ%%mpnsmg,
first _band link that includes plurality of firstband

wﬁﬁeﬁ’q?élgtheamnm@mhpnan isqid d@ete\&pelmdmg dragfit ehbineds.and
atlo thro (g ban nd band Iink that
cI ug@%ﬂ%ﬁ QP‘?? ta39081f %éan Wénssal%@aowsém@. wcludes
t
aajiirl]gxnggfe% -y ﬁgﬁln <§enq e@gé@y) éa@ r?&%ﬂﬁﬁljl% 1$@lghvdag 2o plain

mediardasa.ng: (a) det ectl ng a map between a channel of
the downlink first band Iink and correspondi ng channel
of downlink second band link, irrespective of said

nam.¢ na 'n . 29. The method according to d ai m 28,
ﬁ%er ei ﬁ“‘s éﬁ% 188@@6@’1% fhany@as of ddag ﬁrﬁ@ ?ﬁd sthicreialsaid first

| ata in the
%gg}ég?g\g’géaé@n 04;'1'3;’? g “g "\%g hod accordi ng

to Cainms 28 or 29, further conprising detecting a map
between traffic channels in said downlink second |ink

Xad dolird inmkchédl mstortlingkiot drgt 006 f €RpOBQ 1t 232isdid satellite being
trol channels. 31. The nmethod according to any one

g? & ns 28 to 30, wherein said first band being L

band and sai d second band bei ng C band.

28. A method for intercepting and monitoring of cellular satellite
communication wherein communication between at least one mobile device
(MES) and the satellite is through first band link that includes plurality of first-
band channels, and communication between the satellite and main station is
through wideband second-band link that include plurality of second-band
channels, and wherein said satellite maps dynamically a channel in the first band
to a channel in the second band., the method comprising:
(a) detecting a map between a channel of the downlink first
band link and corresponding channel of downlink second

band link, irrespective of said dynamic mapping.

29. The method according to Claim 28, wherein said detecting includes
identifying identical unique spot beam number (SB_Mask) data in the

respective control channels.
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30. The method according to Claims 28 or 29, further comprising detecting
a map between traffic channels in said downlink second link and downlink first

link that correspond to said control channels.

31. The method according to any one of Claims 28 to 30, wherein said first

band being L band and said secénd band being C band.



