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-1- A System and Method for Processing Satellite Communication Data
FIELD OF THE INVENTION The present invention relates to an apparatus
and method for intercepting and monitoring the satellite communication
system. S DESCRIPTION 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 schematié Hlustration of FIG. 1. 10 Thus,
the illustrated prior art system 8 transmits and receives messages to 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 beAns psiginaiasd MReRb AT oL 1M B IR HB WA on Data
PGW 10 15 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 I. hand spot beam 32 and then, from the satellite 12
to the primary gateway (PGW) 10 via a wideband C-band link 16. 20
When a telephone 28 initiates a call to a IVIES 36, or being called by an

4 3 \|l_is conveyed by the public service telephone network 26
}%ﬁ)rﬁi h’iﬁﬁ &?ﬁb’%&?ﬁ%c& 24 and then to the PGW 10. -2-

Slml|aﬁé celly a{ Bhon Ogl initiates a call to a 6 o being
called ﬁ/%é]%%ééltﬁél C3lt IS GRS BPRAGERS 88 3? I\}g}eg@eptmg
andmom@lmsgwtﬁm@e@ﬁt?d@b(ﬁ&ﬁﬁﬁ%mﬁ@?&&w 10. When a MES 36

performs a call and asks for an immediate assignment, a S procedure
known in the art as "channel request" is commenced: the terminal 36

DESCRIPTION OF THE RELATED ARF

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 system 8 transmits and receives messages to
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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generates and transmits a message on a random access channel (RACH)

of the L band link . Said message includes information such as called

party number, location of the user terminal (e.g. GPS, MSISDN number),
identification of the terminal, synchronization data etc. Said channel

request is answered. by the 10 system with Access Grant AGCH message
which is received in a downlink L band ceftrol channel (referred to as

BCCH channel). This message includes identification of traffic channel to
which tmNviS, 36 ewitclveduTarepiMs 36 antdiee netwbis eskBiSB6, or being

c unication.li tween. them by sending on hoth sjdes, every ) .
Cfgfgseélfmg\ér %ﬁ?ﬁ&?e%?mg}ééﬁgm Weﬁﬁﬁ} ahrirannees 30 to the
fraime iR meageT IR S ganpaug togsend messages to and

receive _messages from telephone 28 through the traffic channel. The

SatellitWRenapaBRc3 6 arfelerma rer ot thed aplin domaatinamediptiatssignment, a

]}@g&iﬁ{? & %etgebﬁ?ggim%hé%?g{fﬁgg%ﬁg%@%ﬁg%&% ethe terminal 36

accomplished, the communication

getephien annhitréﬁnsmi@atlme@éh’gﬁexmad"@tﬁ@&tahﬁesl@lm&ﬁﬁ?ﬂ?&@ﬂ?of the L
the so. mapped traffic channel jn the | band link and the traffic channel in
B TANHREE (TSRS FRFBAHOBARE BarPllafharty number,

16ba06E!5£aR8 a@a\/%mﬁéﬁ&@gsf ofrup tor difiarent tele ,%%Iﬂ?ﬁ%gﬁon of the

using 8 Time-Slotes ina TD A’ format. 25 This proceduré’is realized In

tpgapaal.of Wl oRizitas tbetivechradvieisntielt opnestnisates Wemdyfby the

' j Hk) and another. telephone (say.MES.or .
e o) e S e e i TR eRa T papntink L
Hemd Acntrdinghanmelsgages-id rw&w@@@%@lﬁﬁ@ﬁe@ﬁﬁ%‘ %&@Hﬁgé €includes
.transmitted simult ly to and from satellite 12, such tha
FRLGER R PRt GATRU IR BRpROnS Gal Phessr@hes nchorRMES 36

e R T bort
siflehecy tantDmeeg e drdppedrtoightifienes teartreBiNthalCcoanthaRdria a time
PGHEr 4 %%St&lrr]s%icr!gfhe MES will continue to send messages to and receive
messages from telephone 28 through the traffic channel.

The Satellite 12 maps the traffic channel of the L band link to appropriate
traffic channel in the C band link. Accordingly, after mapping is accomplished,
the communication between the MES 36 and the telephone unit (through 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 8 different telephone calls, using 8 Time-Slotes in a TDMA
format.

This procedure is realized in respecf 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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of the foregoing, assume that a given iviL'S initiated a telephone call to a

5 designated telephone. In accordance with the specified procedure an L

band traffic channel is mapped by the satellite to a given C band traffic
channel, and the communication between the telephones is transmitted
through these channels. When, the telephone call terminates and the

MES initiates another call, the satellite may-map the L-band traffic

channel to another C hand-traffic channel. 10 Note that in the illustrated
Quésalle detwdrknpiee Arene. gnabdot 6000 dranmiging thehErbansf lithe L-band

overing.a handwidth, of .e.g. about 225MHz. Intercepting communicatio
R e oL Eliebe: Eh Ay B pnHOGG, o T bend
ringusingy dppedablindigtttenp aliemselvellance -BRICRHE RS &l INgHRRSAnding
in some countries there is a poor cellular or land 15 telephone
qhitherriRaeing RaBERRIinyY vaide v ddBRomititinéaticielepimainigall to a
deplsmented Bipuah sataliis mahle SomMICalianrOPYNE e an 1. band
intercepting and monitoring communications transmitted through ‘the
twaetihanagl Havedpypattanttialvetditer alia, givteackingnodnspffacigdsaimel, and

ommit criminal acts and applyi re-cautions to hamper the acts, to
G A o R B e PRA o Gt ERsShannels.
Wikedn @rslet tepintakcepi pRe-manites thasrasifietcommunicationsnihecall, the
actual mapping between L and C channels should be identified. This is

sattlHEeaRsy P Beadnbandiidisedbrgaaiumpaotiec Gnbandrmifisichannel.
' ' (which is not o r .
e o PR gt
theié? handeiwbrboveriaye bppdesichh tofraap dstwezrsihEchannels would
be time consuming and inefficient, if applicablegﬁall. There._is thus a

need M tHE SRR FOIBCAHRB T Ba Ry Ly dihrorsharatediite melple devices

Heetweany- apgifeshisniels inamelficiant manngmidaThere dﬂy%ﬁd%_e%%%%mance
the art to provide for cost effective method and system for detecting map
WegwsandiochasiABRe in some countries there is a poor cellular or land

telephone infrastructure, and accordingly voice and data communication is
mainly implemented through satellite mobile communication. Obviously,
intercepting and monitoring communications transmitted through the satellite
may have important value, inter alia, in tracking conspiracies to commit 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.



SUMMARY OF THE INVENTION A first aspect of the present invention is
provided in claim 1. A second aspect of the present invention is provided
in claim 15. A third aspect of the present invention is provided in claim 21.
A fourth aspect of the present inventi(_)g_ is provided in claim 28, A fifth
aspect of the present invention is provided in claim 32. A sixth aspect of
the present invention is provided in claim 41. A seventh aspect of the
pré$ent inveniiesdisipravided to plaividé2foAnsigbiiicaspechriibod piaseRttem for
invention is provided in claim 43. A ninth aspect of the present invention
detqulﬁd}}ﬁ%hq 5 ﬂi@cigte%ﬁné%%ct of the present invention is provided
in claim 45. An eleventh aspect of the present invention is provided in
claim 46. A twelfth aspect of the present invention is provided in claim 49,
SUMNSRIN I ThEF DB EHMNEA(IN the invention, there is provided a method
for intercepting and monitoring of cellular satellite communication wherein
communication between at least one mobile device (MES) and the

A firsaigihitetis fheysleedfirsiseantblirk pravidetudesinluiality of first-band spot
beams each accommodating at least one basic channel unit that includes

A se¢opgdrasprehahHat RreseBHBSSHHORdSHEMAEdeamneliaimdd communication
{ t i ' QN 1S ' nd second-band

M e ik e T  ec

A foagharspeotafitie giresesttonedmdsio chprmetiodiithdnincRgles a control

hannel and, corresponding traffic channels, the method comprising
A fif] E@Bﬁﬁbéfgﬁﬁ’éﬁﬁg‘%lﬁ%%ﬁw& BHRNATSE iR iPhnAk first band link

A six@RdsperiespeRdmeseantial Ghannel pfolaueding sggandpand link by

identifying identical unique spot beam number (SB_Mask) data in the
A seygspeativect oo crigserllsnvaatiprdopivide dihotleimmBodiment of the

An IRSCRLIDYERHGN. 1Nele o RroMdeq ameiodfor Inteicepfing and
onitoring of cellufar Satellite communifcation wheréin communication

A nilhtagendfichsiposscmdhiesévics (x&)idod the:kaigliie is through

A tenth aspect of the present invention is provided in claim 45.

An eleventh aspect of the present invention is provided in claim 46.

A twelfth aspect of the present invention is provided in claim 49,

According to one embodiment of the invention, there is provided a method for
intercepting and monitoring of cellular satellite communication wherein
communication between at least one mobile device (MES) and the satellite is through a
first band link that includes plurality of first-band spot beams each accommodating at
least one basic channel unit that includes a control channel and corresponding traffic
channels, and communication between the satellite and main station is through
wideband second-band link accommodating plurality of second band spot beams each
accommodating at least one basic channel unit that includes a control channel and
corresponding traffic channels, the method comprising

detecting map between a control channel of the downlink first band link and
corresponding control channel of downlink second band link by identifying identical

unique spot beam number (SB_Mask) data in the respective control channels.



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 gf 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

c%nn@diﬂgmmﬂ@hﬁ}@nhndihmnemﬁdm&rpeﬁ$@ﬁthevpmimnttﬂwemmprovided a
rovided a method far |nterce tln d man; or|n of cellular

et B R LA ISP ShriRALT el Lt S A g hercn
commnatitetitaviserWinSitaedsthensated e dsdéwineo MR aninkh ahiBrledes through

plurality of L-band spot beams each accommodatlng at least one basic

L baeﬁam%ﬁé}ﬁ& tﬁamﬂ@maég%llwoﬁfr& -SRadcehapacts b sRamTURgAEION between
e e e el R e oy o

C-babdarhsmemdh aheommhddtntgnqmsa% mmbebaﬂg eharmebetwethatindlanes! of the
ol.cha nd corresponding traffi cha ne e me
o o L TG A e BERBEI 2 BBl 1 S omied Tink by
identif)ifnd diamelnkun ke thgloton@sRORGHb SRRl KhanAsiS HNadIRG pective
10 finding an access grant (AGCH) signal at a first timing in said downlink
contrplb&mr@ﬂw identifying a corresponding traffic channel in downlink C band
lin J nd imin rresponds to
e S i e R IS W Brovidea
a methwdrfoerntaerepisng andovicedorinetfat Fulantestgdptieng and monitoring
of ‘cellular satellite communication 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, an d wherein
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20 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 25 The present invention can be more easily

understood and the further advantages arfd-uses thereof more readily
apparent, when considered in view of the description. of specific
cermvodineetitsnanditivei folmwing figratsin ehicterFigt 1dssa diagranrbdticatievice

tation, of an illustrated prigr art network architecture; -6- Fig- 2
L P SRy A ErEHEP 4 Pttt BTG ScBRBAT of L-band
spRNaRRis incachaldanaenwith e amodinaptiafide inveRtonFigdddisiacludes a
block diagram of the cellular interceptﬁ?ystem, in accordance with an

betirentdrane rveptsmbnEgraiinehransisa pecroangraisaion between
ing.t L ¢ [ n ith an. .

T T T —

iagtéam of & deardepridifiaem operationsimactaidgroelwith ane basic channel

o e SRt N N
1861R6dieRt R iveRteR; £idap Bl s afrle PARGRIRGESSING dbwnlink C
accordance with an embodiment of the invention; Fig. 7 illustrates a

lenlo 4 protedimg Linldeshedreernrncad dmbodinesntisf tesanvettiomcluding
RS B Ao R i 1. banc
At acbtanif ivithaa nothesp emdboglimeffiofdnisientiofownlink C band link by
identifying an SABM signal at a second timing that corresponds to said first
timing .

According to yet another embodiment of the present invention, there is
provided a method for intercepting and monitoring of cellular satellite
communication 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, 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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Fig. 10 illustrates a mapping sequence, in accordance with another 20
embodiment of the invention; and Fig. 11 illustrates a mapping sequence,

in accordance with another embodiment of the invention. 25 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 wikeless communication medium,
including but not limited to mobile telephone satellite device, PD <1, etc.

-7- Notéighd @ronsschimmnetspfegquéincibs anibireguascysheanels@rerterception
used interchangeably throughout the description and Claims. Note also
%%%%‘%Hégﬁé’r%%cégﬁaﬁ/smﬁ@% OPEERHAh ISR HAYERIY. According

to an gmbalimentighre dnueation @f%%@ﬂﬂ&@ﬂg@éﬁ?% %‘gf&ﬂ% %S%gérdance

40 is shown in Fig. 2 and further elaborated in the bloc ram in Fi
VithriRea IrdtmeeripbadiRe™isiantenna 42 is used to receive a down

nk C-pand fsansiyission Ja%i%&ﬁﬁ%%%ﬁﬂggéz&%ﬁg ig,'fxa%@%%?g the C/L

transmisgion 16 is used for transmi

dthanekls DcoinitgéomitiplinletBa) igeatsimale: freduensy: band
(referrgdcto% leand link). Note that in the C band link of the illustrated
prior artetiork therdisre & BehIpbRadrdlnsk cdiresmy Moat somse and fine

eannels SHeRING A & HEAUSREK JBNYS,Af 3@(@4% fher RF dish

antenna 44 is used to receive the downlink L-band spot 15 beams 34. By
a spediigeriBodinBasisnin ilflowatbd bridreavi ne teairotcRE antequance of |

' fi ceive transmissigns from several spat beams,
O@éﬁ%ﬁ%&%ﬁ%ﬂo@é Cge%lgnaaiﬁge%ln ﬂ%é%%b?f Fc&%‘?ﬁg%ad reused
disturtizsigcésil ksofaispatieammesrsemnedating abieaghabe WasiGn embodiment
O]}ﬁﬂuenc channel unit that includes a control channel and 4 traffic

RABEHOR: that by

Fig. 7 illustrates a C-band processing, in accordance with an embodiment

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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20 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 anterma 44 and its orientation
different spot beams are received. The L-band mapping scheme to the

C-band is periodically reconfigured 25 by the satellite as a result of the

primary gateway station (PGW) 10 O&M commands which are sending

from tiset¢ottinéetothesatakite, {EoetnbandachbinesStarelmappledace used

.the C-band channels by the satellite according.to.a proprietary mapping
! E%é}?&%% i@h%‘%%%ﬂﬁ%? ﬁgnﬂgﬁe%%ﬁﬁﬂl}gfstherefore necessary
to confipyieusly tBagetRcltnesaRRINgn0heiveR ke Sedand RRd Lo Bare.

channels in order to intercept both sides of the -8- transmission and
thereb§ B bld20 AbnitGike EonraRunidatibes irirsHited béaweshing and
ho ' d T JNet r ications
HE R B BN N is e o
diyghimexafipls, the antenna 44 is capable of receiving few spot beams

each ipcluding few traffic chapnels where each chanpel can )
oS 70 e o T Fodit A eBAn ysHbIaRCiHG 2 down

ﬁﬁl@p@%k&ﬁaﬂ'&l?éﬂ{?s%'ibﬁ@|eﬁ@”§1%%@$ﬂ@@a€@ﬁf& may benplwWaliy9hk C-band
other simultaneous calls transmitted through the received (say, 7) L band

tepetpsaing. 16 Torupegtdemigiransheisingshbwepiet alisiogis disegapney thbannels

llular intercept.sys in_accordan ith an embodiment of t
R e Rl R B SRR MO A TR &g s © bana
lAntenNatd 2harerfedddChaddirgceiverb D vitichddansoiitarthecsignddsiiere are 4
the intermediate frequency (IF) distributor 54. 15 The L-band
tARAKSEh At RN FARTY R0 et Rb $RRnaGte idending ore 18 frequency

1 @W%WZSZ which transmits the signals to the IF distributor 54. As
will'be explained in greater detail below, the receiving process in the
Another RF dish antenna 44 is used to receive the downlink L-band spot

beams 34. By a specific embodiment of the illustrated prior art network, the R¥
antenna 44 is configured to receive transmissions from several spot beams,
usually between 3 — 7 depending on the geographical area and reused
disturbances. Each spot-beam accommodating at least one basic frequency
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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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 20 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 G-Band spectrum is analyzed. By

a specific embodiment the WAU is configured to cover possibly the entire
(Qurantsi6rspadtthmdP SMidz) shioughiiouitvaribporsersudisatitiizetransmitted

explained in greater detail helow, th IS a unit capable to perform
1}%?&’ latﬂalﬁﬁg%é)ﬁt‘?a%ﬁsll’& g(?m%ﬁysis of plurality of channels
in the s fink GhbanginkowhilshahiiaiedifiguireddeanalyE®r voice and/or

specifically the content of each channel. Also shown in Fig. 3 is
“de@tedulator server 60 coupled to demodulator 30 unit 58

: ias.0f | which, i , S I
(accommedalig S iepiel dompoIOTh WS NI, RN 10 opavic

o_ utor 54, The demaddulators are ¢ 0 analyze
adontentvohghie € bpod aewhis bead chahndlsy plssitiy b sdauenitothere each

lysj lied by the WAU), i dert bet the C dandL .
G R mCoRBRTHR Ot e £5loali-dLial Burse, (b aRaeT with
t88aBIepHIRSIeMPELIRIOE ¢ONGYSRS TRHRW fEeaveacy RaRthanthihddye other

to cost considerations, the number of demodulators in the unit’is

staHsigeeamy jabs trnsmited Mbergbdhiveaceiveddpane/ e rtireaadpmed beams.

spectrum 1l th spec e interaction. between the

56 and thﬁﬁﬁ%ﬁ%ﬁ%ﬁ?@% lztasrr:éo;%1 8&){%9}%&38?%81%&3 fgi%ln?%#g%g |£HLljar
of theedesposydaiorsirenabiiniaieacetin plistnihe dietestiof ticlidveanpsad

C ban&rﬁnd L band channels in a cost effective fashion. The interaction

betweeritheRARG ARG, IANN Bnfrofeady teaa Py fantenna 42
Hemedulstor seRverded)&s yulkbg axriaingd;in Qfﬁatﬁé%?iﬂdj%%v‘igﬁgﬁﬁediate

shown in Fig. 3, various units 68 which, by this example, comprise
eiereyVdrs, dastmpbininPdnits, modem servers etc, receive data

ransmiigd, 16 o manesg Gl shannele fo Ui NG AR A Mnne 44
are fed to L-band receiver 52 which transmits the signals to the IF distributor 54.

As will be explained in greater detail below, the receiving process in the
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 possibly' 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 i 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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or more of the following: record and log encrypted voice calls, locating

history of target' active -VMS and the like. The monitoring is not bound by

these specific example. For example it may include applying voce

analysis (to determine identity of spealcer) etc. 20 Supervisor stand 66

allows the operator to view the position of an active MFS, its status

identification and data pertains to it. It allofs the supervisor to be involved

in the mapping and scanning processes and to manually operate and
ﬂ@c?ﬁrdﬁ%h‘é&&ﬁﬁ@t‘eﬁ% InlGpeterimiufit arscard ancdigittederainamipatiznemtjent of

_ i S eived,from the C-band antenna are trapnsferred from the

e 5 SR A eAR Oy THEERD S e e Abpied by

tHe-NandJ3paciouder isoamaly2edwddietlanalisds M eludles ORI @annels, all as will
measurement and analysis to find Random Access Control Channels

bereaplane e YsaETiAR e chalanel MatarBamaehrasithadappeditatire covers a

- nhrftde fenirohehapnel Baged.on heanaly dc%ﬁ\ﬁ%%@@%%ﬁﬁ%? the, Fl)lrl)‘}i}lg@r of

demodulators is allocated to the found channels {
dptoed uldofinintthe diaitaly sisnisi deokdyljo ldeteidtzm RECHimbannedinrteto cover
<downlink and.(a_control channel) that is mapped to the BCCH (control
S frlllr%]% iy the HOWRSIE M k. Y61 e‘i%pi‘rrgﬁg??f SPREEDtent BF Figtesaction
baseetdingdowettdinsembrtiiendsnaidaextayention wikbedasemhed s rise to
gﬁrgater detail below. 5 Those versed in the art will readily appreciate that
e

lifetiorrdmop hidindenyodildirenitepalng Frgageaprbisinge detection of
1i%g‘?&'@@'ﬂ%@%ﬂrﬁt%ﬁf&r&l%n%?scﬂllnéo tBL%/ R Aepicies 5%15'%@6':'0%%&01;1011

ance, the WAU Is only one example of a coarse mapping unit an
befensoduldtorshiAitis andy demedataile offineismappingliedit. By Way efMS and

anothe&tafxam le, t unctiorlwrlai?it of ;?ie supervisor 10 stand may vary,

TRBGSHNG dBbreine Bt iAT Zeeladiecr He Siatsnelraskaisn
referredde ehoomlifniting.rsakzation hakesainada th i%&i%t%ﬁﬁ%'%e{ﬁpnse
e

GSM satellite. The invention is not bound by the specii
Fifpreitentations Metepriatingautitemmodaslixewiss applicsblzdaata transmitted

through mapped C/L channels, facilitating the monitoring unit 70, to perform one
or more of the following: record and log encrypted voice calls, locating history of
target/ active MES and the like. The monitoring is not bound by these specific
example. For example it may include applying voce analysis (to determine
identity of speaker) etc.

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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satellites other than the prior art network illustrated herein, such as the

Aces. 15 Accordingly, it is noted that the description below with reference

to the illustrated prior art network is only an example and may refer to

other satellite systems, mutatis mutandis. Before turning to explain a
sequence of operation in accordance with an embodiment of the

invention, attention is drawn to Fig. 4, illustfating a block 20 diagram of a
module for mapping the C/L channels, in accordance with an embodiment
fofatiariadenmtidnsiFhos 4ol tDudec DeRddiltitnuiel BdahtadoGahnéls band (a

d lati ' allocation in th ' ding to the automatic, .
B P TN B AR iy (ECG b b e aBink T
HaR). e M santalsdhedemeduaerypit Raid)and thalal léﬁiﬂl)\ﬂéiments

its DmC and WAC subunits respectively. [n normal operation, while all the
Aethtcnweyienaidl be thes Epersaniletd kRelown (Both in C and L

bandsy; in. tionality. | e the GMF es in the .

it S A S et el S MRS AR g ot
biienidabketic 30 dutent(Bd pdFigrtBen prdoeskinguin tasel thattht selatettture of

C band frequencies of - 1] .the uplink, L band are unknown, the AMS enter
R RART N 8 RFe s SABRE Bicrchion W aPae 88t cnple
dPéR:B@x@s%ﬂﬁWiﬁ%&i‘@%ﬂé t0d-d BRtiREmancifs AYIRESR ORKEMIBNS of fine
are done by the following AMS subunits. 5 402 WAC - Wideband Analysis

DD SN HBIL-CéhtroTelaneihatiex amudsivie régueitastiom Mathasdpervisor
, r s Information.from the WAL, 403 MaP - Mapping
O i s from (e

10 Dnithearmp edfffierdaddsampfiping-éftorsation to them jandfopvacdsisacon that
to the ATP or_initialize a new mapping procedure and then forwards the

RREGRDS dafped iuategertgrae APV isaie Enrbhe ronte 9Balsae) Bpund by

the2pReiBRAC hplementation. Moreover, the mvention is likewise applicable to
satellites other than the prior art network illustrated herein, such as the Aces.
Accordingly, it is noted that the description below with reference to the
illustrated prior art network is only an example and may refer to other satellite
systems, mutatis mutandis.

Before turning to explain a sequence of operation in accordance with an
embodiment 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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frequencies. 404 ATP - Acquisition and Timing Process: 15 Responsible

for acquisition of all L-band and C-band messages. ATP converts the

format of these messages (converts C band messages 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 Syhc-bursts information to

determine current 20 system timing (frame number and Time stamp). For
teachpigkiviedunessage fidmotive, Dihe) ddWBRsicenvertstthenfrpgirenayode and
and timeslot header information to manageable channel information, and
RFE ASSTRAT S R B SR TCH B RERI Hie BB g C band fo L
ereptionah aed Rvardedisthiodhs MaRd HYIRPIRYGIBWRASAMAPsubunits.
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

op r,;ﬁcio% i gﬁgr nc zith ﬁertaig epr? odiments of the invention. In

ac% AL dd%an odmet ? Ontm?é and fine operations are
controlled by GG oo dlI& B0adthwisidn. aReostianceeyitseeiaim MaP and ATP,
embodiments, 30 the WAU unit 411 (see also 56 in Fig. 3), uses known

BEl tupT aprivEanaiennaHaR o mhioMebidining coarse analysis
(ba&gg.mpn_emgﬁgiﬁl@ge&@er to identify, e.g. candidate SABM

channels (as will be explained in greater detail below). Having identified
candidate SARMmitmiblels fappfofriae coningomernidasigyersapes finem the

tion; sequence,which calls for.(by these 5 particular.embodiments
o ST o7 A BarR S HBU Tt (L Vo DA G e © the
Aarrendofiheatardidatecehanaplsandebtaifuae riapriaien /Ormapinge newly-
(414). Bearing this in mind, attention is now drawn to Fig. 5A, showing a

FRSRPeARCIRAPALIRG B Mo ATRtiddR) acoBbindhE Wi araRBHIgPL C-band RACH
ﬁgﬁg@@gg with an 10 embodiment of the invention.

404 ATP — Acquisition and Timing Process:

Responsible for acquisition of all L-band and C-band messages.
ATP converts the format of these messages (converts C band messages to an
Uplink L band messages) and sends them in the right order to the L.3 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 pumber. 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
controlied 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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As shown, L band transmission (as received in antenna 52, see Fig. 3), is
received and appropriate demodulator is allocated to the downlink L band
transmissions (including, as recalled, few L band spot beams) for finding
in a known per se manner the Broadcast control Channel (BCCH) 50A.
Next the 15 rate of calls is measured (51A), by counting the number of
access grant signals (AGCH). Note that.¢ach AGCH signal signifies a
grant submitted from the satellite (12 of Fig. 2) for a. request (RACII

a!iﬁ‘ﬁ%%%gﬁhi@f%@bdiﬁhiﬁ%%aﬁ@%@ﬁ?@y(&B&C&h%fgi@djam@QiZ}Sin order to
found and the rate of calls is measured in the downlink L band. 20 In the )
i densilinkecs barrriater e roRd 1l e 168 it s cABlARY hén ratepiey detail
E at injtj I ' e .
§ ?)Sr%’gll (gﬁ\qé?itﬁ ré%%}g?i&;laang%%ﬁ}rﬁ? %@céﬁgﬁs Seia%%g%%?rsrrlnm ica iolﬁtien control :
dbmmptidk ki pesrd dhendfive inteecepted, trereisca nebdcto icnbicerti{py these

A B T S AR TR P2 B can)
ﬁcaﬁﬁ'%@gﬁ@%%ﬁm@mw o ROGH snessagesha @@ﬁi@ﬁﬁg@ﬁ)dpﬁate L/C
a

established between the CCCH (control) channel in the uplink L band and
ARATE thihnel in the downlink C band, based on identical or nearly

ig%r;‘nc(?' %%Egg?(g}%%‘”% Ri%r&’e&&&ﬂ[b%tﬁkelw&%dé&ﬂ'}i%eﬁm ine @%ﬁ&%‘ﬂ%a flow

itw ave been’desired to allocate odulatdtsto ea

dand dhanneiranddeciratécal RACk quessagef paptaratiovhich hasdodanee with an
per se -13- characteristics. Since, however, there are numerous C band

%ﬁ‘gﬁ’.r‘;é‘@%&ﬁﬁh%é‘&%?m with certain embodiments of the invention
considerablylessmumbet:-of ayailable demeduiators, igheoa%ace Fig. 3), is

analysis is performed. To this end, a coarse mapping unit, such as

Mfdisteahduchalppio Rt (Wdrmogugar inss dlbeertithde witlk obewnlink L band
R R A T P S A BT e o
Bitowianpeusly tmarplerality tfrdedsiinkGnbatdiimanigIsBOCH pbkA IdNext the
;ia?cg 5? gaﬂsc?sa&%ggu?gd%%%%? rlla%f %c?\?rggngcttkix\g%g{rlx%gog ggge%igi%%gnt signals
(AGCH). Note that each AGCH signal signifies a grant submitted from the
satellite (12 of Fig. 2) for a request (RACH message) to establish 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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energy of data transmitted through the channels. Based on the measured
energy, 10 pattern of RACH signals (requests) can be determined. For
instance, a RACH signal has a duration of 15msee and this can be
determined in a known per se mariner in response to the measured
energy. Reverting now to Fig. 5A., the WAU is applied to the downlink C
band channels and the WAU (see 402 in Fig- 4) measures the energy for
determining 15 RACH pattern 52A. Having determined the RACH pattern,
crlaaeaotmdtécsarﬁhmméawwdlbmsm phe countngth€ mumbeliafifdAGHd in
as also shown in Fig F?A a BCCH channel is located in

TR A S A O R o s ST e O S TRl g mber
4% XA ed 00 AR rsURFRILEM % TR 19k CAllS SaT e e apyTeds end a

(51A). Now, the number of calls as 20 measured in the BCCH is

W&Pmymtthé%@m igebandenrixCis LohiaNersanchihi the in
%%)J %léb\?’gl EE) éld%%#tb%,é ? Ylt (322N él%%yr?:ﬁggta%?t CO”{EWB? s energy

anne in th ) and possi W C

}mhanmeléc(m teindfET ceantinalegyRAGH) ity theplebanddn @ﬁ@md\lﬁ&tWAU unit
.would now be requwed detectt exact control channel in the C 2

Ba%PleFr%ﬁ%lHH% s Sploc b Héfl@gt@%‘ﬁ?&@ﬁ %%ﬁ%@)aﬂﬁﬁlfsand is able
enappedieHheBGeH shanpghind l%ﬂpaé\éﬁ; hﬁ{&hﬁcﬁt emf Call

procedure (for detecting “candidate RACH channels) was appli Wlt
SHsEtitdel ptehan subtedritiamygbi maltammwy Reseinenchs ﬁiezﬂsamda lslel gy,

fast FFT un viatin need to anal
B AR G Al oS T R o B R e A CEH
sphodimentsefiibe sivehticecthel thieqdiyorealiycranpinginetwesh il se
band and the C band control channels (from among the candidates

TREVER) 18 (FSRORIRda %@&%ﬁﬁ“@@ﬁﬁéﬁ%pot beam number (SB-MASK)
extracied EamdnedRatehethl SANHENAIRE A Hhead > E0AAEIRIAC C band

this end, demodulators areallocated to t e can te RAC nnels

Q) cAn ik then® it G f(tee déthistich. 49, exgaseasothioetieesyafbr determining
R RSB RIS W BB R R T R 5P es can be
measured by simply counting the number of RACH requests (53A). as also
shown in Fig. 5A, a BCCH channel is located in the L band (50A) and after

having found BCCH channel, SB_MASK data is extracted (S56A), and

subsequently, rate of calls can be measured (51A). Now, the number of 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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channels is analyzed to extract SB_MASK. (58A), being unique to each

spot beam. Now, the SB_MASK extracted from the RACH (58A) and the
SB_MASK 10 extracted from the BCCH (see previous step 56A) are

compered for identity (541A), and in the case of identical SB MASK data
extracted from the BCCH (56A) (in downlink L-band) and from RACH (in
downlink C band) (58A), the respective cthédnnels are announced as

mapped control channels (59A). In the case of mis-match, another round

of allobatigteidemudulaitits iscetbéotedBFa)imbiThe obnttht chianeelion, the

' ibed.ab ill now be further described with reference
R e A RS e ety GEecge el
(Begoraanes Wik eamembed RATHY thedsieMioR d This. e R edineRi Mot beam

also refer to the architecture of Fig. 4. 501 ATP (404 in Fig. 4) Initiates
NUIBRRH precddsingerbeckt irardhe grtdirdrbqhendychaanihingd C band

O WALT, 503 AT R Rag l@t@%atiﬂ‘@ %Tllﬁcs al %u:gg%ﬁf?%%%ﬂfdate RACH

BCCH frequency 504. DmC allocates demo

chHonslstd Fiddsanelrdte abielephofidlcaltatwhishcivikdaterrassistdn 25 the call,

identifying corresponding channel i band base among_the othqr
DS S TSR oF v iolQSECIoR. S0s. BEEH Hidh g the
reeeivRd oM dlhaad GOExAdH BIOCRIAIBCAHANTRENALIONI Y to each spot
Crequests1 resou?ce allocations for additional BCCI—Fan%CI—%%lg © Fach 5po
b e dheiss i o6t dive ole svaragie bifiineb e TR (E 146614 dnb tem8B itMASK

t e than o asic channel unit, . .

e R et et i TP shop ddentity
(SpdAbeam] in thelatier cdselemitdili $ial BROOHK adetsearghettdFoom the BCCH

PG DALY PARa TR o mere eontol 0
respective channels are announced as mapped control channels (59A). In the case
of mis-match, another round of allocation of demodulators is effected (57A4.).
The control channel mapping described above will now be further
described with reference Figs. 6 and 7 illustrating an L-band processing, and C
band processing, in accordance with an embodiment of the invention. This
embodiment will also refer to the architecture of Fig. 4.
501 ATP (404 in Fig. 4) Initiates L-band processing
502. ATP Receives FCCH 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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Note that all BCCI-I within the same spot beam have the same spot-beam
number (SB-MASK). 507. ATP processes BCCH information to extract
timing information (frame number) for each spot beam 10 ATP
continuously monitors BCCH information (channel configuration and
timing). This is required inter alia for the reason that it serves for detecting
access grant AGCH signals (which serves] fnter alia, for for measuring call
rates). The net effect would be that on the basis of the so detected BCCH

signalssiféetitematelef tedephortatadiein theydeyvmlins thhanshehanels is
known@t may be recalled that by this embodiment the IVWS transmits a
RACH S1gREPIntRE: Ut 14 s cRTsieRiir Y ddteisd indowsilink C

band. Thys 20408 Mak inifiates (e haRd MaRRING, Y eAUestinge

allocation of demodulation boards to C-band RACH frequencies. 702.

IMP regeilisoRABICGELivity stmistied frdmmistsread thus bdeterspivies

mapping priority for variqus RACH, frequencies (based on d
energyb%ﬁiolélt:(J'E)ﬁ:]w&éé‘f‘(aeqﬂnea |¥tly ﬁﬁ%ﬁ Oﬁa%&n‘? fﬂetl\ﬁggﬁié“éi%&gﬁw'
demodiiieierthaand BloCHose freauenanahanselz thatihe: BAGH@ctivity
rate is similar to the AGCH activity at the, L-band target spot beams. It

may haPRER A% SeRbial CBaMRASGH frequencies will be at the same
rate;gnd. thergfere the MaRwill~eiocate mulliple dﬁ?)m@ﬂ%%tpﬁ}nin :

simultaneously to these channels. -16- 703. MaP requests deallocation
and reaillbyatiahoof (demedutatiberh fardetb RACEEaBgUencies, according

e AR OISR FACH o gpracin
interestisncehbsabvieysie Rivie fndivedawnlinkda brndicRapne)ialidsecting
g(lzizeeasgygrant AGCH signals (which serves, inter alia, for for measuring call
rates).

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.



10

15

25

30

mapped to BCCH (in the downlink L band channel.) does not require
further processing for determining C/L mapping. Note also that the Map
module is already aware of the rates of calls as derived from the BCCH
signals (and provided to the Map module 10 by the ATP module - see Fig.
5A above), and is therefore capable of measuring corresponding rates of
calls (i.e. measured rate of RACH request$)-in the downlinlc C band

channel. The candidates RACH for mapping are those with rate of ca!ls
idefftital or R regerestarientins rias ansdr raléoshtalis off trenBOC it db

This le. tq determine first coarse mappit tg)etwe n RACHand

ot P s e o A o 18 BT e e bt R
basedrepesBeliaskaain g 04l BEGHhpwETaseTRradgceiaesiromihanar
L-band and passed from the DmC to the ATP 20 705. ATP extracts spot
beam CeMENGLH8HEHdTEE MasReFarRrétersdatimitheBioiorshngnce,

( : Ty t t
el o 86 B o B et AL o e AR ol 08 oA

messadgep@sthrineie§idsiiis theeilmaiftorh dachanfl 25hthmelmiappedot
RACH, frequencies in the C-band.and passed from,the DmC to the MaP
707, Mo L AR P SO S5 R o ABRS g Vot 50

deterriinesiwhathgr RAGKIbelondsinis tavaatspet RRATLRY GPMBAENG
them to the data received from the ATP. In other words, 30 the SB-Mask

from tHEBEE L X cOMpafetkh Tl -fandkspieed 1o ¢hadiaemodule
e AR L B S AR T e
band) 9 deteasmiriag. corresponding rates of calls (i.e. measured rate of
RACH requests) in the downlink C band channel. The candidates
RACH for mapping are those with rate of calls identical or nearly
identical to the measured rate of calls in the BCCH.
This enable to determine first coarse mapping between
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



708. If RACH is relevant (i.e. for the matching RACE), MaP 5 extracts
and records data from RACH such as Random Reference, Establishment
Cause, which enables to relate the specific RACH (The user specific
request in the C band) to the specific user AGCH (in AGCH there are
messages for all the active users and there is a need to identify what is
the request and response for every specific/10 user). The GPS data
indicates on the precise geographic location of the MES and as such may

have signifidatet SunEHlaneadatiele doafer AckiBERUROSRA (MI/BCCH
instance tra,ckinéj a wanted person who uses MES for communication). In

other WORINNE GRdiraEKe O Wittiikel sthpoarereas escinsdlomsnink C
refereqagda kiag, &AM e dsiecian af magped control channels (of

downlink C band control channel and downlink L band control channel)
has®een acdbriplishedibaséelont B cMenskihdataalthiize RextsigpMaP

Id be to wait for AGGH that to the RACH, This is
FequrGhTIRIL e KBTS A SSroneh (18 FRGHor it fak Sibtted
by theBdE5liahehintercapted intthe dawpliek+6 ehaengldsepBige F.CH

above]) by sending to the NMS in the BCCH _(downlink L) an Access
Grant& Senysipralisdeduest trdbe £ rbandsto shisatppeidic asprved-Ih

ddition,t incl indicatiop.to i nnel witch,
eren R A, T TR e
messagedFRor idsisify eyt s hayrbeysstyattreesisentiiéor RAGH specific

in.th R4CH.channel, as intercepted in the, downlink: C
channiToPhedis (28 S8R HSRAJS BEGH SHRE B Hceeiot of
establigl thres disting! ielephone nd8WsicalisicresPastielyalbwouldde o

desired to identify the RACE message that matches the AGCH since the
forme £ QoliRFABE REIRASHE FOthinsiES eTecking a wanted person who

uses MES for communication).

In other words, in accordance with the embodiment as described
with reference to Figs. 6 and 7, the detection of mapped contrél
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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matching procedure is based on comparing the Request Reference data.
that is unique to each user RACH request. Establishment Cause provides
the 5 information to the reason for the request (for example Paging) and a
UPS Discriminator (parameter that exists in the AGCH and is derived
from the actual GPS with CRC operation) provides the location Matching.
In addition to this, the AGCH includes desjgnation of the Traffic Channel
(in the L band) that the MES would switch to (from the AGCH control

channgl, Ehe-fefficiehgnned servasdoed O:ondualing the AU message that

transmissions between the 'MES and the satellite (both in uplink and

uhesphiask th dlideCiosyiCsriésp ey RWOH dnel e ClatpidveoththasdfleS. The

so called, request reference data. The procedure.in accordance with :
BT O LR SIS e e 2 o s A S RERAT Bl ot i
thedRequestdieferenee pRIaMIGtercort 15HbRAGEH(60L3)and framides the
candidate RACH message (SIB), and the corresponding pair of. RACH
WESSAGECEN AN BICH HOtho%E With 59 4ethd (e qERARferbAg i dng CFS

P3B):10:68a5: oh disgrenanayahveen e reieence, feqUest M dBACHE actual
and a candidate RACH, next candidate RACH is evaluated (5413). 20

B thith dOREbbpheatiet apeovidepdbic ilecatiomanppetig aad ¢iwmnisishis, the

that are. iated with the identifi C d the. AGCH si @S, -
B BT NER it chEHACC SP M i Ay Gbias he MES
hangd owivAGH (Bsipeiedidatersitias tRankavingmrappedithenel serves for

control channels, it would be possible to detect mapging 25 between

cOPdapiBRgi LRI LAIRBIS BB WIAER ihe ARl EumibRfRatdT (both in
UBDeT '&}g@ 5’&%‘%%& tﬂe%g‘%é}]ﬂ(?n&?'e% . g#gﬁd?ﬂlemm@ép%&l@mﬁ have the

ay, telephone S 36 detéttion of the mapping
batvecan twltdffieghestnefewilbnalatbe described in accordance with

O SR e cmion o
illustrated in Fig. 5B, includes extracting the Request Reference parameter from
the AGCH (50B) and from a candidate RACH message (51B), and the
corresponding pair of RACH message and AGCH are those with the same
request reference (52B and 53B). In case of discrepancy between the 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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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 tune-slot O but in different frames. 5 Next, it would be
desired to detect the corresponding traffic channel in the downlink C
band. Note that whilst the control channel imthe C band has been
detected (based on analysis of the RACH signal, as described above) it is

aotagedrdnieediba thesatediwo ks aliocate:a Hatfickhanngl hathe MES to

forms part of the same basic channel unit as that of the RACH control .
SYRAFR S ORE dBRaReY ohebto R bipidhen iaEsp i aBRE AR B thdlekadiies by this
: i rQUS. ffj .
AL L0 UL IO chact ndi
tooewviohitationn(idi ffespurseneseceipt of AGCH and switching to the E

b traffic ch ), the, d of TCH link establishment_between _ .
e VTS S R B P o E P R S S el in the
dimesigveTybad MNSREcABMAGRIAREUSHRALRNGES MRde ISABMNY Messa0%as been

in a. time frame of 320 mSec. For each message it gets SABM message

Gelspbrsdrsnd e pRMERs didhmR AmE minralgassdesedibedindave) it is not
i hand. | i to.detect n d traffic
s B SR

sariginzaett fohemtied MRSafirilraspditise RAIDE AGEH) ahdiadapplycdordingly, the
criterion in order to determine whether the SABM corresponds to the
%ﬁmec %tvé

PROSEIS AR Haepyinss SHBOAIEHY there a5/ nisedutrihamnel from

AesedHatersia alocatetgieashand every possible traffic channel in the
25 downlink C band in order to identify the sought SABM signal and

accordiglsPadifsetothesananess thepdidith&d Pstaliisded, accoarseication (in

ARREA U5 8 NSCHBHPO AT UL MG e, e
peverytranspiiiérinkhe ebbahd)chabethernith SIS spldine Fihary Gateway
i?&g&gggﬁl%%%@%@g &p it(i:ggerzg,igvaee‘?fl ig(c)i mSec, asynchronous balanced mode
(SABM) message in a time frame of 320 mSec. For each message it gets SABM
message response from the Primary Gateway. This message is used to find the
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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30 simultaneously to a plurality of down link C band channels , in a rate
that enable -20- to identify bursts activities. Thus the WAU provides us a
precise energy picture of the C band. link. The criterion of fording 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. 5 Revertitiy now to Fig. 5B, the WAU is
applied to the downlink C band channels for measuring substantially

tsirird@hmﬁydum‘;taenenigytmsrs'f‘élﬁ@ BudNEXA thetiwingofithe prastsisnergy picture
pa hat AGCH. All thase channels having ener

i raptoSL Ly I O i 5 cHEHEN fifed o annels

isandidates dhesainafter sandidaie. Ak vh SURPEIRY iRl OceRRVEYH *M%ust is at

sought SABM message. (58B). Note that the latter process is rapi

ey Db voaEnE akplernteal tstbe ﬁh@@tﬁw@éﬁiseo{ﬁ@(aﬂthsmﬂhmnted
h |
t rOUQRéU%%HTe%ﬁBﬁ%ﬁagn é%b\‘?{ﬂﬁ?s %JP?@ geéﬂ #ni?ré band

to the "can inor anal e conte
(camrgstéurrarndaasing Islueﬂxntmﬁemmgtmt@mmgaﬂlmgw\bmﬂck I8EBtify

Zho‘?rii i LAHOE ) TG AGRAIREE AL AS gt Al those

e, REFoK '%&‘%FhSu@é@‘ﬁﬁﬂ W SFRSAONSA SATBERPL BEMAREH ke within
SABM is transmitted 8 times. It is accordingly appreciated that the timing

pedinaClimasrthasuissadidaies ABNeisakksy efosbdaied Sh\BMa@wmeIS) for
Whatvyas ecked in t e 5813. 20 app ia essage
e S R S e T T s i

e disediddbe @ﬁ%ﬂmr@@@lf@%ﬁ%ﬁ@ﬂhﬁcﬁblﬁ@ﬁs ﬁiﬁﬁ@a@@@ (faesmitted
SABM message from the MES and the SABM messa%éfa from th
B

{hePRRIRAE re dlArs BTEREH S OPase BSH eR R §ﬁ@9ﬁu1ators to the
Sandigatesshanp %ﬁaﬁﬁ@x@'z%ﬁa%ﬁ&%%&%&m@s@%sﬁtmgch:@n restaurant-

feasible after 25 having been allocated the demodulators to the candidate
BSABM bhaxmeisndibie, gireidertaly] elowhistdnd¢atidy fihe app%mﬂe SABM
the content é)f the chanm@s is, con d%;b%more tedious th

%%ﬁ%ﬁﬁ af SPOSIUCDEY 6?1%1&1 rresponding tra %ﬁc Channel in the

downlink C channel. As may be recalled, according to the protocol, in response
to receipt of AGCH, an SABM is transmitted 8 times. It is accordingly
appreciated that the timing of the AGCH and the subsequent SABM is very close
and this exactly what was checked in the stage 58B.

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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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 30 demodulators) can. be used. In this connection, it is
noteworthy that in accordance _21  with certain embodiments up to 70
demodulators are used, considerably smaller than the few thousands

available C band channels. Bearing all thi2in-mind, attention is drawn

again to Fig. 5B. As shown the "con restaurant” message of the
waihdicate S ABMsdnablgsuto todtohihe ddddiand &€ Hseldaraakiadhs]y smaller

ppropriate C band TCH channel. Thus, in 5008, the con restaurant
mgg‘@ ot Wé%%‘l\ﬁﬂarg%o@n}ﬁ%ocgﬁmﬁlﬁhe case of match the
respectivg {raffigl CRBRNBISAeIMARARTP L 18k he6ASS GhissBalel o own

control is transffered again to 59B in order to allocate®demodulators to
b e waneithatsii Bvettigenefs. thaviagdolane theltbfsesparidintgpSABMs the L

' el;l&go link,L and C channels, the.ch ich cgn the A

{?%lst%ectlve %ﬁ%ﬁﬁ%é‘)ggﬁﬁ? KPR {ih“c eb&ﬁ?m%%&ﬁa i uéhé?lr?éqgﬁ , the

tothedtand T bassh oot WotldSeemassibledmprpcesmithg, the case of match
ommunication transmitted through the traffic channels (5028), such as.

JECHBRER S TbMAtiERe o rEhyIEBREch RUARY ProdBsshfgqend. mis-match
yoigRanalysis gentext Jelated ARalySls, ARAYZINgAR data H&%&&&i@t&%&% other

certain topic or subject, etc.). This would allow to monitor the

eurdidatticaion Mansminets béhaeimy toumé Slamdtiessfierding SABMs in the

ommunigatio vice, for the desired lication. Attention is now.drawn .
D et s T ST e B o s beg iy Mitching
Samlinsembodinent) as tdesaiibedavita felerprsadr nigheB, 2R
with reference also to the architecture of Fig. 4. Turning now to Fig. 8,

there i%_\T%wﬁ éf‘@%ﬂﬁné%ﬁ@bﬁ%%é@u Bfieessh. thecopsameriaRtio transmitted
R e T B RSl S AR0a S 66 i any
centiné deflaindaprbebemid BE GHv fiequamndty and passe ddtaputhadDsE, tmalyzing
ctlg?a'%ge% pertains to certain topic or subject, etc.). This would allow to monitor
the communication transmitted between the MES and the other communication
device, for the desired application.

Attention is now drawn to Figs. 8 to 10, describing a mapping sequence
(in accordance with certain embodiment) as described with reference to Fig. 5B
above, with reference also to 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.

302. ATP requests allocation of demodutation 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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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 30 channel data is extracted
from the access grant (ACGH). The traffic -22- channel indicates the
channel in the basic channel unit to which the MPS will be switch from the
control channel.. Note that the switch to-th2 traffic channel is not as yet
performed. 803. ATP extracts from the message the frame number. ATP
then Slcalonlatedithetithesthimpicbirepohding thahatframetaumibeh, the

804. ATP. pas the AGCH message to the MaP, along wijth jt .
(e, ALGH Uit TSHL 0 FERRTeH L HEPA S of b CAch
805. MakBxifagisdheaiastieterepeeRaramesars from the 10 AGCH
message, and. correlates it to its stored RACH messages 3g)ased on

rechist referérick paraniaiEest the RATAge tadraRe HAeH, MMAP then
maps : y o the A Zlolil ,, the
e S
(ba&@H on reduERt pefeceribe patiihttenysingkStadditidvlathedRA@Hvith its
messages are sqrted according tg the time, stamps (see 806 below). 806.
Vol OSSRt FACHIZHE ALGH A GE TP AT N B mebinhe
and. uplinkidownlink L-band frequency and timeslot number 20 807. ATP
performs normal operation with RA.CH and AGCH messages (in that

ordf¥§.looks MpBorstpeidifits fratdieatiniber aier oprfiaigrs from the

Soun B F0 S TS e

passediasttediB aguiie fefefurtberparameter of the RACH). If there is a
match, MaP maps the RACH frequency to the AGCH frequency.
Consequently, the mapping between the RACH and the AGCH has
been accomplished (based on request reference parameter). In
addition, the RACH messages are sorted according to the time
stamps (see 806 below).

806. MaP passes both RACH and AGCH messages to ATP, with
timestamp and uplink/downlink L-band frequency and timeslot
number '

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

Processimng.

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

directions.
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25 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. -23- Having identified correspondence between
RACE]. and AGCEI messages, there follows a description of a mapping
sequence, in accordance with an embodiment of the invention. Note in
the description below, correspondence béf$veen the AGCH and SABM
messages is identified and mapping between a 5 traffic C band channel

and traffivinpaddithdanelis eetentencd e gerarak iledlistl traCE Hemessages,
AGAC;{@ nal in déown!ink L band, extract there from the traffic channel
b5t gﬁ‘ésp 4. EEREIIOMIRY trafeBREHN SIHUARC HoWhIRRE R g, with an

&asediatRABMEIONAVhabIS tﬁ@@"“i@%ﬂ@%ﬁéﬁ%ﬁﬁﬂ@ﬁ'%éﬂ?\xz?’%ﬁsgondence

timing as the one that the AGCH signal was detected. Note that this is 10

brérieendd Inne(dd senth st ATEIVh appisag e twd dprth 8 erhHindchreapmate (metween a
i d downlink.L bands) isnot a priori known. The

e A S e P AT s

procedline tomielentititads candidatehS ABMSInsaeedrdadeswithicerisdnd, extract

mbo ‘imeats, 5a‘?[l]f(%tthe description with reference to. Fig. 10 illustratesa
e € IS SRATRIDCEAArAIBIMB eI R BRARMEIS pagpel in the

SFANRTEWAYSIB R ACEOIARGE WiLh Sefiain; CIRBAAIMENS: WS tantially the
turning at first to iilg. 9, 901. When receiving an AGCH message, the Mal’

ehpekanviretheriive aliodhaidtheb AiGHifizonhnmes fletemady Nateafipsdthis is

independently.from RACH-AGCH mappin 0902, If it is apped, t .
A ) o R T e S B o S BATHGe (o the
dohahiclraffnchaonellifiequéneyisans tbe MappindpIeseddre.isie tion with
This means that the MES switched to the traffic channel in the L band .

ISR eEsHriRiInidgtion 14 ebcEEsea irodasdwrtinkestenaiseture for identifying

candidate SABMs in accordance with certain embodiments, and the description
with reference to. Fig. 10 illustrates a more specific (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 13 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 1s 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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25 addition, communication in the downlink C band is processed, thereby
monitoring the communication between the MES and the other
communication device (e.g. NIBS 36 and telephone device 28 of Fig. 2)
903. If it is not mapped, the MaP examines the timestamp of the 30
AGCH message, and requests from the WAC a list of all traffic -24-
frequencies (in the downlink C band) whiciwere activated during a
specific time-window since that timestamp, in the timeslot specified in the

chanretgssigiradie. Se4dowadExEnines)Gvbartd wctiwiw@wtﬁd@ kifying
energy S bursts within the specified timeslot), an s and returns a list
of acfivated lff eql\fl “e‘%‘ll?c?g‘f I\/Féllz’c?e”hggt A o]fndémjoo’%ﬂﬁéﬁ
boardsiseeidhl frecheerieananlthssi i@h@j@ﬂroups or one-by-one), and stays
on each fre%W ncy one frame rlod (40msec) £St long enough to

receie 10 anVSXBNEHERIBSH @W}% tREHEHRML Mﬂé@m}&fmaﬁb@ﬂrﬁs
emboﬁﬂ&%ﬁ%%ﬁ@@% Wé@‘ﬁ%‘%s&&?@i&qgﬁggﬁﬁ %(‘ng '1 are

first stage, candidate SABM traffi annéls'in the=downli
identifieth (ke @ﬁslgemzabove) and to these candldate channels

d d I t his
raSnittod & lhed UGG e thé SR AR BArdhcies bt
both m@l@eaﬁcaidm@tg@t@g@&l&l\/bﬂr@ﬁféc&h%@?I tiFarBtapIong daen

candidate SABM channels) the latter is mapped to the corresponding
chanr&PSHLERE oW IfRkLe BsHEIAE Mashsy mmﬁﬂé@gméggbﬁam%éwe

betwegh $epp ¢, ARd 18 RARM DERSAAE i foleyrs AdPRSTRgR

with reference to Fig. 10 illustrating
embodiment the SABM is tr ansmltted 8 times consecutively. Thus,

at a first stage, candidate SABM traffic channels in the downlink C
band are identified (see 903,904, above) and to these candidate
channels demodulators are assigned to intercept the SABM signal
which is transmitted 8 times consecutively. Once the Con
Reference parameter of both sides is identical in a given SABM
traffic channel (from among the candidate SABM channels) the

latter 1s 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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mapping sequence, in accordance with an embodiment of the invention.
By this embodiment, assuming that SABM signals are available both in
the downlink C 25 band and in the downlink L band, there follows a

xprocedure 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- 30 band

walfghanne) 1002, ATE pasocs i BABN ey NeaP, slopa i

timestamp an orig%atmg frequency (in band) a

SABM ticacudidate pird wegiacti rechingabfrom(sothe bftthed seadnaa £&Siband
frequencies. . 5 1004. MaP, compares the information field (Con
restatiant) o SN SRR SRS @ HIBTREALE o BRie

provided e didhgiRiRadnatch, the C-band traffic channel
frequency is mapped to the L-band traffic channel frequency. 1005. Map

pask¥¢ihoth SABM dranpesco AEPIn{itrmitiestafmpdarif ono restaurant) of

uplink/downlink L-ba fe&w—:‘c nd timeslot number OO?. TP
perforn%eslgzlorlrﬁg lggera Fé‘n Wltrr:tgoﬁ%es,& Pg%%% ﬁcrls u inP%A }i\.g.

downlipkdwidaddbingre dormliitkie:SABMYidadksiupCaiagnentiinafiame]
number and originating downlink/uplink channel, and outputs the

messadSS Ut s S8 RBe A e terbanfdratbgish e iFed Haw Yo
detgefymappingop Traffic m@%wm@glwmwm@%%g@

C/L channels in accordance with proprietary switching scheme. 20
when RinGrkdhaminghis fobadddite dooyniing toekbntmeitibehe manner

descripe above)..f is likely that a RACH message that ste )
subllent caleduRtEytna Cethb Rregion Wi Dot SAKRT frames
(first uplink SABM [i.e. downlink C} and then downlink L
SABM): looks up corresponding frame number and originating
downlink/uplink channel, and outputs the messages with these

parameters.

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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telephone) will be transmitted through the same RACH channel, allowing
the system, (using the demodulator allocated to this 25 channel), to apply
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 30 mappfng scheme) and accordingly
new RACH messages initiated -26- from the same IVIES (indicative of
initiatilﬁgmemheaﬂsmwiH\/ﬁéStrénsImmedetMﬁLighidﬁfqeﬁw)owmnm)( ®ill be

ore o P e AHASE S ESRE O Haneis FIRHPEL i The One
(comp@xﬁﬁ@ﬂgmﬁﬁ%@ww%@%ﬁ%aa%m theCehiandd, sRersis map

likelihood that there is no demodulator allocated to the C band channel

througqiﬁwméthlfmﬁ@rméﬂmﬂ@cﬂ:mrﬁéggagé |slttbﬁ§ﬁmh@emi (melm egfffecthe

Would mlss erin
messalégam Pnan(gbes oafl){dn |s osso l%gh r?és& I‘;t/1 ql?%drﬂflot%(;e

calls) thay kisae ulrsda@rddl@@dsﬁ@mneﬁsma@dln@aﬂw Jf thentllckagnder
consid atlon is A% y an individual who is under close surveillance, it

would BERBI et B R it ImBFESESIS0 IHETSTHAChId (she!
long agfrsguiFreid A dpngemincertaje amiedimeris (s it

may 15 be avoided. Thus, as may be récalled, the RACH message is
fol|owéw@1ﬁm@ﬁagmmﬁwe®ﬁ§>ﬂapgﬁﬁﬂcﬂeﬂmm m%oge\m@nagmlbly

freque Iﬁ;%ngl' 1 e dow. Ilgka ban f zand the |Ike|lh00% of."losing’
the Bc?gf—éf annel s i g}il%?/b 3 S\gcl:lordshgy, WHESRRAS 51&%%6 Is
found ghtheduEsparndiag 8&1&6&@@%@ hasdnby bgeriidentified iwileis

curren{tllgdgogito%ree dsu?'veﬂlance it would be highly desirable to intercept
monitor also his future calls (as long as required).

In accordance with certain embodiments, 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 "osing" 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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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 25 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 commuiication of the next call,
notwithstanding the miss of RACH message. Z, 1 The description above,
referred to a-gggnafiowharennofwithsiandieg die lest of RéGhroessags:
the system is capable to detect mapped traffic channels and monitor the
communivatiorienttass thierdasthefd ol A ERABE-inhECEBFERMCE GalpDIe
certain. 5 embodiment respon e kght / [
Ry e A A e R i
also thgalastitRACH eressagaiginceitingl atlowdoortemify switbecueettin
RACH messages initiated by the same IVIES ( in from the new
RACI SRpRHEHI T GRRROR S § P oE Bty é%‘éﬁ?&m

RACH channgl igfoundyiboulll allow-ieintepcenidbs- el rggsagesain

until next re-mapping occurs. Bearing this in mind., attention is drawn to
Fig. 1lenihedimengsatsdenegiolss identitpIsRANCH measaes dise Witk

T ARG ARC O AL DA T SRSy Copayne

the WAUHRslegerd-thefener dyeagsvitR AadHiding theati meRiamgijcacsosh
the C band channels (see e.g. description With@{:grencz to Fi

.BA. .
above)2n MBRIiRAYt e RGN BB R trlatd HaT )}Sag?i'lﬂ dlrBdl
the C band that hoppened 28 RACH messages until next re-mapping

occurs.

Bearing this in mind, attention is drawn to Fig. 11,
illustrating a scenario to identify lost RACH, in accordance with
certain embodiment and with reference to the architecture of Fig. 4.
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. 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.
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timeslot similar to that of the AGCH message. This would allow to identify
candidate RACH charnels, allocate demodulators thereto and identify the
new RACH messages which will be transmitted through one of the
candidate RACH channels. 25 Thus, in accordance with one embodiment:
1101. If an A.GCH message was receivedBy-the MaP, and there is no
matching RACH message received earlier, the Mal' attempts to trace the
comregpondingRAGKufréqeeriby. agditiaed. pareneradpidethdrom and

additional parameter derived from and add the AGCIL-J
the APBOTAESIArE ARt Corcponciie FACH Mg
was r%@%‘éﬂ@éﬁa@l@d’?@%?%ﬂ&@%s%@@ veguestsi fredrbthen WG tist of

RACK frequencies, 5 which were activated at (or ne%;%tg?&tﬁpiﬁed .
time$famp 110RPWAQIEXENINEs Bbatd actvitiFlog S R

activated i ACH fre i€ ts high ingrpriarity to the
RACH S T o R AL Theiarog aioeetiy
demoglylatorsylQthereto)isese ohadnelsisitylikely edavetiithe fatured
RACH signal that corresponds to the AGCH signal. The present invention
has betdiatsiBednith s B Hegree of particularity, but those

vergagdn the Ritwillseadilyipppigsiate thasnayiousiHis Rieralidnsjandcies
modifications may be carried out without departing from_ the scope o{ the
followingeElaims. faqyjtie(SEASs (inchdingd fokanpttredplisg Qg ators
monitorjng of cellylar satellite communicatio in.C nication cH
betweed?%ﬂ@%st e nopite't &/igge( %%?g)%r\:\{ t‘:\k}{ég gétgﬁgwfs through a.

first baggfinkthat dochedesrauralityecoh GCH signal.

The present invention has been described with a certain degree of
particularity, but those versed in the art will readily appreciate that various
alterations and modifications may be carried out without departing from

the scope of the following Claims.



first-hand. spot beams each accommodating at least one basic channel

unit that includes a control channel and corresponding traffic channels, LLOYD wisE

and communication between the satellite and main station is through
wideband. second-band link accommodating plurality of second band
spot beams each accommodating at $east one basic channel unit that
includes a control channel and corresponding traffic channels, the
method comprising detecting map between a control channel of the
downlink first band link and corresponding control channel of downlink
second band link by identifying identical unique spot beam number
(SB_Mask) data in the respective control channels. 2. The method

according to Claim 1, wherein (a) comprising: i) finding Broadcast control
Yehan ne‘f\(Bé’éﬁ?dcoﬁ%ﬁtu’ﬁﬁ@f%ﬁﬂl%ntr%i%héﬁﬁ%’ﬁ@%’ i defvnfiplulgest satellite

Ranthu:ARgge g 2 B Masksignals, datived theref %%@Wﬁ*gnlﬁggl?é device

least one Random Access Control Channel (RACH nk second
(Béiﬁ@]irﬂn@cémcﬁa@lbta ¥ ettiecerghire dicsitdriod, hnkt tentifiyingles plurality of
ctl Mask datg derived th from gﬁ%ﬁdent a%'d tical i
A T SR e GRSt AL a0 EPRACSIgR] unit thet
mmaaussawl atdeastionehRAeH, with theridepéifiesh SB-Maskrbeing ih@els, and

control channel of 37 the downlink second band. 3. The method

RUBERIMHGIE T RFTY b fisin SsiiedIHigdinred s@@m Halimesifdéhemyigly wideband
s%&ﬂa BRdMEARUHRERGTIAalE r&ﬁﬂ»‘é &%f&&faf'egﬁ'ag B¢ 8eams each

includes measuring substantially i energy
accommodating at least one basic channel umt that includes a control channel

and corresponding traffic channels, the method comprising
detecting map between a control channel of the downlink first
band link and corresponding control channel of downlink
second band link by identifying identical unique spot 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;

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

i) identifying identical SB-Mask signals in said
BCCH and RACH channels; the RACH, from
among said at least one RACH, with the
identified SB-Mask being the control channel of



of plurality of signals in respective channels of said downlink second band
and wherein said criterion includes analyzing the measured energy to
identify RACH signals at a rate that matches said BCCH rate of calls, and
wherein said identifying SB_Mask signal includes analyzing the
SB_MASK data in said found BCCH ahd RACH signals for identifying the
identical SB Mask data. 4. The method according to Claim 3, wherein
said measuring BCCH rate of calls includes measuring rate of Access
Grant signals (AGCH) per time unit. 5. The method according to any one
of the preceding BBy ,W%Fﬁphﬁﬁb 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
geographicallocatichbef thethiESs aqcoidmmetho@laneordjngvieessiy angdffinding

t [ laims, further ising finding an Acge rant

R e R e L BT MGt cals end
ioeintifyingftodiegiRAGEY RAGISignetdothe woRteleNANRehineRiGbusly energy
downlink secopd.band; said identifying including determining identical

8 &’1%%%8 SLeBRfndninssheoteye hanack At spishAarnigkrsreond band and
matbedReERI NG f ' Imaf mpLisk
detecting a map bggl)vﬁe%}é}c%ggf% %%galrgr%sg ?r&s%%%%% rl% E%%O%%uﬁ%@@? RACH
a8k figdelithkath ataishespiaid B EAQH coattrobfhzaiteels. Al wherein said

Vi . T od.ace rding.t9 Claim.8, wherein said detectin ) )
includefgﬁé%itc mglﬂ/%papgrs%lllcﬁchlgr(gﬁle G & ﬁ‘ﬁﬁ]ﬁ%éﬁa gge]r%eiﬁg%to g%ft% in said
efkvactdd GOH anl AAEH GrambAGEH ) sigttelheunt inigaididawsinkviask data.
first band, and identifying corresponding SABM signal in a channel in the
downlink second band link according to a predetermined criterion; the

latter charmel heinwihgcdatin ghannelin %'%ﬁ@%ﬂy%ﬁﬁﬁ?%@gg&fi rate

The method according to Claim 9, wherein said identifying inclu

R &alsng dussmmransmeutainedudigasse (grabtisenal chAGEH opsaitime unit.

LLOYD wise

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.



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 taming of said. (AGCH) signal, and for
said at least one channels identifyin%a channel with a sequence of
SABM signals; the latter channel constituting said traffic channel in the
downlink second band link. 11. The method according to any one of
Claims 8 to 10, further comprising processing communication in said

affic c T d ac ' laim. 11, wherein sajd .
brocessi merics Ao e A T il SR e includes
gotehinicationrgiVinghisartel plaisnidnédsa tate. 43cIdenmethasaesersihed from
g%a}%gne of.the pr@iﬁb' claims, wherejn said first band being L band

e i bard Bey C B 1PANhmatHod deRahemvg fanpand, and

and said sec

e ofyGiains:ipdrdiberpimsaid; saielite heing theiAceshd % dmlink second

method for intercepting and monitoring of cellular satellite: communication
W dif e arerRtdRELBh batsdeteanioast oriteriobiléitelidtefLpHpMIiBking the
2MER).Ang the satallite is through a first.band link that includes plurality
of first-band c&nﬁelsﬁ%ﬁ%.ﬁl égr%ér%%ﬁ:gﬁ%%between the satellite and
main station is through wideband second-hand link that include plurality

second:band channels, the method comprising detecting amap
gétweeni[%ﬁaﬁﬁég‘&%ﬁfec iR Firei Bad HH HRd sftedpiing includes

shannahel dawalink sesondhanghlinkRy idegt '”%‘?g}@“%' ng{'sgﬁﬁgs"%f said

beam number (SB_Mask) data in the réspective control charn
FMEHiEthsacaachiing thnyoaevdiatims it tisefimhendadysrisiegtifying at
gglg@c' etween, traffic.channels jn said downlink second link and .
downlt#%[g f?rcst in hé\é C%Nr:}rlé%o%\hc? t6 %Sé’.aci%’r?tro%%ﬁnﬁ&m Is at lust timing
substantially identical to a second timing of said (AGCH)_signal, and for said at
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least one channels identifying a channel with a sequence of SABM signals; the

latter channel constituting said traffic channel in the downlink second band link.

11. The method according to any one of Claims & to 10, further comprising
processing communication in said traffic channels.
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.

15. A method for intercepting and monitoring of cellular satellite

communication wherein communication between at least one mobile device



17. The method according to Claim 16, further comprising processing _
communication in said traffic channels. 18. The method according to LLOYD wise
Claim 17, wherein said processing includes applying decryption and

demodulation to said communicatior) 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

(Raes) Sho MERRIRLINETRBNDG AnATOBIRHNGA! BRI AR Bruratity of
communication wherein communication between at least one mobile”
faeivivan MES)aiy thel satellirenscitiondghefinatdratioc lnkdhatinstudesn station is

luraljty of. first- band spot heams each accommodating at least ope basic
t@hoéjfﬁliﬁelﬁ’ﬁ f?ﬂﬂcﬁn%ﬁ?g@é%%%trgﬂ Eh e BRHEErBEEaHEh Plratfeond-band
cBRAABRIS RO e CONmM ;qggi%n between the satellite and main station is
through wideband second-hand link accommodating plurality of first band

spotBaarks @ e map cophwRsEatnghanikelspbrib b asiweiakngi tiniatdt

inclugles g,goRiel s %@'&?%%ﬁaEHa%%%F ”é?'c')%ﬁaﬁ'% coanneis e .,

method comprising tetecting a map between traffic channels’in. said
dowblnkdaetfidglirdeatidadownlihefispidinkdiat aarregpofBiBtoNdaidt)

contrpl channels, including finding an access grant (AGCH) signal at a

first ﬁ%?ﬁwdr?n@giae&%ﬁﬁirmﬁ? ‘Ff?&frﬁ%ﬁgaarﬁéﬂaentiwmg a corresponding

traffic channel in downlink second band link by identifying an SABM

signal at a second timing that corresponds to said first timing. 22. The
IdethodBcoreihgdacianting fovheyeimeaid dbaseting itelltieBirthatatingprising

fic. channel in said first.band according to data extracted from ‘
SRR A e Speed o Wt an
downlink first link that correspond to said control channels.
17. The method according to Claim 16, 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
(MES) and the satellite is through first band link that includes plurality of first-
band spot beams each accommodating at least one baéic channel unit that

includes a control channel and corresponding traffic channels, and



identifying corresponding SABM signal in a chanm_al ir) the downlink -
second band link according to a predetermined criterion; the latter LLOYD Wisk
channel being the traffic channel in said downlink sgcond band. 23. The

method according to Claim 22, whergin said identifymg_ includes _

measuring substantially simultaneously energy bu_rsts_ in chann_els o_f s_ald

downlink second band link and wherein said criterion includes |d_ent|1_‘y|ng

at least one channel in which the respective energy burst is at first timing

cenbstavitiatipidenticaldn alsecend imingaf saidAGHELANd f@ﬁ@ﬁ’\g}h%videband
least.ane channels identifying a channel with a sequence pf SAB _
SEi Hg(ﬁsgatﬂg Igﬁ\gr ARCOmEI OB P ERidtrarfic Etminhehih theodobedink each

il ecording to anyone,of Claims 21 to 23,
oG oo i T meeSaceoul B APr L CMEELO 20 e
AR TRMEI L Lo veisEnsls 2&heThe fiethednasaerding to Claim 24,

i id processing includes lying decryption and demodulation
s S R T e L i b g
accortiondolary ene afails 25l 2%%@{&*%%&1%%8%&3%8" %ﬁ&‘g L
band and said second band being C band, 27. The method according to
any G d%ﬂ%%%@i&» tsh1ding s%nénﬁtg wnﬁict%%@mg@ff?ﬂgfem

i ' itaring :of I s te _cgmmunjcatign,
o S e Fal Rty aracioe
sateHiteTEespondingrseffan diimiotidninkudempluein b 1bandy
chap $ nd co ication hetween the satellite and.malp station is
throug vlv%enl%a%% HER I%@tﬁ%@%&&é@&rﬁlﬁy@l@mband
chatmedsddhdwheren 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

22. The method according to Claim 21, wherein said detecting includes
switching to a traffic channel in said first band according to data extracted from
an Access Grant (AGCH) 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.

24, The method according to anyone of Claims 21 to 23, further comprising,

processing the communication in said corresponding traffic channels.



band link and corresponding channel of downlink second band link..
irrespective of said dynamic mapping. 29. The method according to Claim  LLOYD wisg
28, wherein said detecting includes identifying identical unique spot beam
number (SB_Mask) data. in the respective control channels. (7 D VGISE

42 30. The method according to Claiths 28 or 29, further comprising

detecting a map between traffic charnels in said downlink second link and
downlink first link that correspond to said control charnels. 31. The
ARethodaeearding I rein. said first band

being L band and glﬁds%ggﬁ bgng%geﬁrr%g& c{}o ’bgf%dgv 3 etHoq e tncludes
APpLYEBR g A oMb diegnofsdatiitet ocrminh ummﬂamouﬁefﬁumnw rise to plain
lﬁgmymgatlon between at least one mobile device (NMS) and the

satellite 1s through a first band link that includes plurality of first-band

channels, and communication between the satellite and main station is

t roughg\gﬁdeba& 8second band link that include plurality of second-band
arnel TR Keprigity %)Ydét@cﬂﬁ@éamwpzdetwéén whentmkaid first

b@h@rﬁ@h fithe.dawakink, f H%Ie%ﬂﬁ B%}%d Coﬁagd%% ding control channel
of said downlink second band link; ete |ng a map between a traffic
channel assomated with the control channel of,said downlink first band

I@nk an l?et 1(093 nneI |ated with t Eg control channel of said
n

second %Ccﬂli @d%é&frd% Bimaidd 30 2onsrathsatalite being
the Aces.
28. A method for intercepting and monitoring of  cellular satellite

commumcatzon 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.



detecting (i) includes (1) finding Broadcast control Channel _(BCCH) of
said control channel of the downlink first band, and (2) finding a .
corresponding Random Access Control Channel (RACH) in said dow_n]mk
second hand. link. LLOYD WI3,w 43.34. The method according to Clz_;um
32, wherein said detecting (ii) includes: (1) finding an Access Grant signal
(AGCH) in said control channel of the downlink first band whi_ch A_GQH
corresponding to said RACH, and based on the AGCH (_Jlata, |de.nt|fy|_ng a
Straffic channektassosiated imithithe leantsol ghame! ef said QQ}Q{?mIanrﬁgtecting

hand link. 35. The method according to Claim 33, further comprising ‘
4 %H%c[%ﬁ%“%@&p%?%@ﬁgﬁaﬁ%%ﬁl@sﬁ@l_%@mvé@xla.mmlédmlmmu@mhmc first
i [ BREF ISR MaS ' din
li8KtrRstiDg A SPOh HEGIL 4] ) data from said RAQI_—L an

the case.of iglgﬁtity between said extriacte% SB- Masks, determlqlng that

said BCCH corresponds to said RACH. 36. The method according to

' omprising extracting a reguest reference signal from
35;?5%'&\ Elfl&%%% roeaxﬁ%gé%ng”%reoqﬁ‘égt ggfepéfgégaé‘i’éﬁ%&rwgaﬂlmmald first
battﬂbniﬂ@Ld&&ﬁiGiﬂd@aﬁ@/sB@wq%ﬁ@i@cﬁﬁga&%@q uest reference

signal, determining that said AGCH corresponds to said RACH. .37. The
method according to any one of Claims 32 to 36, further f(]:omprtlﬁmdg
' uricaiion | idtraffic channels. 38, T etho o
S R L e AR 3 Tt vicarion
WHEEspbthoranudentiodufationcimsaidleainousication oSG SR Ind  the

satellite is through a first band link that includes plurality of first-band channels,

LLOYD wisE

and communication between the satellite and main station is through wideband
second-band link that include plurality of second-band channels, the method
comprising
(1) detecting a map between a control
channel of the downlink first band link
and- corresponding control channel of
said downlink second band link;
(i1) detecting a map between a traffic
channel associated with the control
channel of said downlink first band link
and a traffic channel associated with
the control channel of said second-band
link.

33. The method according to claim 32, wherein said
detecting (i) includes
(D finding Broadcast control Channel (BCCH) of said
control channel of the downlink first band, and
(2) ﬁnding a corresponding Random Access Control

Channel (RACH) in said downlink second band link.



media data. 39. The method according to any one of Claims 32 to 38,

wherein said first band being L band and said second band being C bandLL(}y{j) WisE
44 40. The method according to anyone of Claims 32 to 39, wherein the e
satellite allocating additional at least gne control and associated traffic

channels to a spot, the method furttidr comprising (1) detecting a map

between additional control channel of the downlink first band link and

corresponding additional control channel of said downlink second band

ihk; (i) détectieh edraapdetvean @dditional fraffl %1 el associated

(vvjjth tge gadditional control cri%e}mel of gg%lﬁdy\g&v%%% grésltﬁb%%%%%?(gand
aadfifoh&f¥raffic channel associated with the additional control channel of

said segppd-bq%idmé. 41- Afystem J%tins(t}eﬁrf}gﬁt-- d monitoring of

cellular satellite communication wheréin ¢ ohlheiveaklat least

one mobile deviéel(MEaS)endthiasateiiialisithraugh gufist Rand, link that
includes plurgl'ttiy first-band spot beams each. accommodating at least

one basic channal urfit thaP HEMEe 502 ot hBhrmadritsstresponding
traffic channeis, ' @[@C@mgﬁyﬂ[}icqggﬂtgg,tpﬂ%enath%g%Iite and main

station is through wideband second-barid lihk accomimoda r%nﬁ)? rality of
second band*&iRftipEsdnTEidatie acotrohwidatng of lesist 056 RRSIE
channel unitmgttﬂgﬁ&qﬁﬁ(a control chancel and corresponding traffic
channels, the system comprising apparatus being configured to detect
map between a control channel of the downlink first band link, and

3§orrespﬁ{ledi1r}%§on rol channel of downlink second band link by identifying
identical Unigu @5ES REnTBef (81N Maskfadkein chmmesiactive

exntidh chanpl®dkin AaisierT 9 INGIAEPHAG 305 oigIRa o pellular
anc?l extracting a spot beam number (SB_Mask) data from said
RACH, and in the case of identity between said extracted SB-

Masks, determining that said BCCH corresponds to said RACH.

36. The method according to Claim 34, further comprising
extracting a request reference signal from said RACH and

extracting a request reference signal from said AGCH, and in the

case of identity between said extracted request reference signal,

determining that said AGCH corresponds to said RACH.

37. The method according to any one of Claims 32 to 36, further comprising

processing communication in said traffic channels.

38. The method according to Claim 37, wherein said processing includes

applying decryption and demodulation to said communication giving rise to plain
media data.

39. The method according to any one of Claims 32 to 38, wherein said first

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



communication wherein communication between at least one mobile LOvh e
device (ES) and the satellite is through a first ba.nd link that includes _ OYD wisk
plurality of first-hand channels, and communication between thle satellite

and main. station is L.L O 45 through wideband second-band_ I!nk. that

include plurality of second-hand chaﬁnels, the system comprising

apparatus being configured to detect a map between a chan_nel of the

downlink. first band link and corresponding channel of downlink second

dli ' Eying.i ical yni 0 . r.(SBMask) .
‘tdlz?a iéqﬁgeiggte]%:%g%ﬁ?glﬁc g??n%???%&% ?sggleﬂrln or i}]iger%?e?ptlﬁg?glr?dn the
S'ﬁ%if&iﬁ]éq‘?ﬁé’é‘l' 1 pidtinsiteacrash onicationrohenein SOMAGAICAOR. channels

bile device .(MES) and the satellite is through first
t%%%?#k%%ﬁé@%%i@p %J%tﬁ%’lg?rﬁf‘ Shand spot beams each

accommodatingiat leastcoperipasic shanBetwBitthaldiReHIes A 600 U annel of

channel and corresponding traffic channels, and communication between

the satellite and maitt&t468H &R rGLghharEBard agecont:trmhding additional
accommodating plu@gyrg{_ gﬁ%ﬁgp?fd%%%%ie g%goﬁémggﬁ? glg at

least one basic channel unit that inc S a control chan

corresponding fiaffic chatmlagthe systenbenveptisingdappasatuSRERY charnel
configured to detect a magﬁbgtwee traffic channels in said downlink

second link and doWmitkArSt IINK that Corfid&hianah Sﬁﬁ@nt‘ﬁ@?ﬂﬂ?l _Of said
channels, including déweinmen gegessglaniiAGHKH) signabatp sk iming. el

in said downlinks first band and identifying a qqrrespon.ding traffic channe ’
in downlink second BH13sK byvidentityingdditRmBM @ngaglat_c&&mﬁnt@f said
imi 00ls, id fiest timi . tercepting
timing that correspo, K fiest timing. _1 44 A system or interceptl

and monitoring of ceIIuIeitlr%ssé?tdé Iclitégﬁti:%mmumcatlon wherel_n communication
between at least one mobile device (MES) and the satellite is through first

and link that includes plurality of first- band channe!s, and .
4?émml;}r§cast¥osﬁegét QEn IHEFELRRIRS arftitham@psiesing  of cellular satellite

communication wherein communication between at least one mobile device
(MES) and the satellite is through a first band link that includes plurality of
first-band spot beams each accommodating at least one basic chdninel unit that
includes a control channel and corresponding  traffic channels, "and
communication between the satellite and main station is through wideband
second-band link accommodating plurality of second band spot beams each
accommodating at least one basic channel unit that includes a control channel
and corresponding traffic channels, the system comprising apparatus being
configured to detect map between a control channel of the downlink first band
link and corresponding control channel of downlink second band link by

identifying identical unique spot beam number (SB Mask) data in the

respective control channels.

42, A system for intercepting and monitoring of  cellular satellite
communication wherein communication between at least one mobile device
(MES) and the satellite is through a 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-hand
channels, and wherein said satellite maps dynamically a. channel in the
first band to a channel in the second band., the system comprising
apparatus being configured to detect a map between a channel of the
downlink first band link and LL(OYu W i6E": 46 corresponding channel of
downlink second band link, , irrespective of said dynamic mapping. 45. A
system for intercepting and monitoring of satellite communication wherein

icati tween at least opne.mabile device, (MMES).and the
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k)bt fortier configtiredctmttelech anmeép. between a traffic
channel associated with the control channel of said downlink first b_and
link and. a traffic channel associated with the control channel of said

4%cond-Aangd §rm46£An @ﬁl@%@ﬁﬂﬁl%)r EHErceRtNa GRS UYOlDGu1ar  satellite

communications between target mobiles and a main station of a satellite

CORRHHRAIh SR asRamnierion ehtiesbetivéessthenmobitbdandlevice
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mobiles and wherein commun etween tine sa . e an :
kaadospiet abtieve dbyhusingawidéiting secensdtbane tinkcandhwherBitnit that

"~ th llite i bl h the mapping scheme of the first-band
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which transmits the received signals to at least one RF second-ba
ssCrikbend filtlharrrraealodrteshaeiiveljtyarof first band spot beams each

accomimodating at least one basic channel unit that includes a control channel
and corresponding traffic channels, the system comprising apparatus being
configured to detect a map between traffic channels in said downlink second link
and downlink first link that correspond to said control channels, including
finding an access grant (AGCH) signal at a first timing in said downlink first
band and identifying a corresponding traffic channel in downlink second band
link by identifying an SABM signal at a second timing that corresponds to said

first timing,.

44, A system 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 system comprising apparatus being

configured to detect a map between a channel of the downlink first band link and



intermediate frequency RF distributor which receives signals from said
RF second-band and RF first-band receivers and splits the transmission | () w5k
into groups of frequencies; LIOY(I'~NISF 47 a. plurality of demodulators
which are tuned to cover sequentialpl the first-band frequency spectrum,
for extracting identification codes o t(’arget mobiles and. decryption
messages; a wide angle mapping unit which receives the second-band
signals from said intermediate frequency distributor, analyses and maps

j fr ies ing.to.their time occyrrence, and .. ..
O L o T e ey of saia
dguerdingrapg manitoring said communications. 47. The apparatus
according to Claim 46, wherein said first-bend being L- band and said
second-band being C-band. 48. The apparatus according to Claim 46,
qgherein S%ds%’ééiﬂtef@?iﬁ‘ﬁe%%pﬁﬁgsatﬂ? ASh ABPRAIAYS E%"téﬂ‘i%ct?pﬂﬂﬂguéﬁcaﬁon

and monitoring communications between at least ohe mobile device an
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L-band spot beams, chosen esan
dietweembhaisatbditebandetre thaisastilion 4a @ehigved Hiosingtdough wideband
wideband. C- band link, said apparatus comprises: at least one RF
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receiver respéctively; a control unit coupled to a coarse mapping unit an

of fitke nekgypatia kufitss b rirdt umitiscoondpareding causedaithenasseof  said
BRI W4 pand link; the apparatus being further configured to detect a

map between a traffic channel associated with the control channel of said
downlink first band link and a traffic channe] associated with the control channel

of said second-band link.

46. An apparatus for intercepting and monitoring communications between
target mobiles and a main station of a satellite communication system, wherein
communication between the mobiles and a satellite is achieved by using a first-
band spot beams, chosen by the mobiles and wherein communication between
the satellite and the main station is achieved by using a wideband second-band
link, and wherein the satellite is operable to change the mapping scheme of the
first-band frequencies to the second-band frequencies, said apparatus comprises:
at least one RF second-band and at least one RF first-band receive
antenna which transmits the received signals to at least one RF
second-band and at least one first-band receiver respectively; an
intermediate frequency RF distributor which receives signals from
said RF second-band and RF first-band receivers and splits the

transmission into groups of frequencies;



identify substantially simultaneously a. subset including at least one
C-bald frequency from among said C-band frequencies which subset of
frequencies prima facie is mapped to an L band LLOYD WISE= 48
frequency, said identifying a subset including analysis of energy detected
in said C band frequencies; said confrol unit is further configured. to cause
said fine mapping unit to identify a C-band frequency from among said
subset of frequencies which is mapped to said L band frequency. 50. The
apparatus according,to Claim 49, wherein said fine mapping unit being a
plurali c?%aceﬁnl%é) E %%Flsoa%@ggsgo‘é\fal é% Bfgc%é]s?g‘r %h?é%’ %ges ?&Hg&t&}%ﬁ’
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demodulators is considerably smaller than the number of said C band
frequé?ﬁ’éf@%.Oﬁﬁmﬁ’?élﬁﬁﬁélfét@él‘é@@&ﬁa’lﬁ@@é OREPAES9 or 50, wherein
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associated processor.’52. The apparatus according to anyone o Cl&ms
49 to Sywhaikinsaideditisdtof @ handifteijusociesdeity eadtmbps the
frequencies, and wherein said L band fr?qu ncy and identified C band
froqueteS Bemg O o ALl iz ond Eioahitis EEEBTERAgSD ond
Claim&zreynereinisaite anddsequensy doging RGE i ansbnbrieimsaid
subset being RACH frequencies, and wherein said fine mapping unit
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according to identical unique spot beam number (SB Mask) data in the

respective control frequencies. 54. The apparatus according to anyone of
4Claims "BBetoadPamher et saidirsybseCidit bédidvitemuansiad hemdtadficeing I-

f ies; and wherein said L band f d identified C band
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48. The apparatus according to Claim 46, wherein said satellite being the
Aces.
49. 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
between the satellite and the main station is achieved by using a wideband C-
band link, said apparatus comprises:

at least one RF C-band and at least one RF L-band receive antenna

which transmits the received signals to at least one RF C-band and

at least one L-band receiver respectively;

a control unit coupled to a coarse mapping unit and a fine mapping

unit;

said control unit is configured to cause said coarse mapping unit to

identify substantially simultaneously a subset including at least one

C-band frequency from among said C-band frequencies which

subset of frequencies prima facie is mapped to an I band



49 55. The apparatus according to anyone of Claims 49 to 54. further
comprising finding an. Access Grant (AGCH) signal in the control channel LLOY
of said downlink L. band and identifying corresponding RACII signal in.

the control channel in said downlink,C band; said identifying including
determining identical request reference signal in said AGCH and RA.CIH
signals. 56. The apparatus according to Claim 55, further comprising

switching to a traffic channel, in said L band. according to data extracted

from apAeeses QA idEMyS09al it Aowalk . band, ang
identifying corrZ’sp?ndilnggiS Bl%ﬂ’sign%ﬁn a Ic[f:Canélﬁel?‘ih\%he (%W%Ilh?(“élgy

band lifkatedrdingpid & paaddiemninedastiterion; the latter channel being

the traffic channe| in said downlink C band. 57. The apparatys according

to anyts_)?‘llg cSP&ﬁh‘?inB%g’t% g%%ﬁﬁ@? é%%f)‘?ié%ﬁaélﬁ‘ﬁiﬁ& anl’ﬁtHi‘ﬁiﬂmlg
commupicationzitaasmilted tarough-gaidh baffic,frequencies;ads . of
apparatus according to anyone of Claims 49 to 57, wherein said L. band
frequefiériiciitidavhogy frenaeprids) anilviinersid Bsiguenissind

frequencies include 7000 frequencies. 59. The apparatus according to

anyone of Claims 49 to 58, wherein the number of said modulator is
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57, wherein said satellite bejng the Aces. _
being a p?ura ity oigi c(iaemo ufat%rs and associated processor which are tuned to
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cover sequentially the L-band frequency spectrum; the number of said
demodulators is considerably smaller than the number of said C band

frequencies.

51. The apparatus according to Claims 49 or 50, wherein said coarse

mapping unit being a wide angle mapping unit and associated processor.

52. The apparatus according to anyone of Claims 49 to 51, wherein said
subset of C band frequencies being control frequencies, and wherein said L band

frequency and identified C band frequency being control frequencies.

53.  The apparatus according to Claim 52, 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
frequency according to identical unique spot beam number (SB_Mask) data in

the respective control frequencies.

54. The apparatus according to anyone of Claims 49 to 53, wherein said
subset of C band frequencies being traffic frequencies, and wherein said L band

frequency and identified C band frequency being traffic frequencies.
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585. The apparatus according to anyone of Claims 49 to 54, further
comprising finding an Access Grant (AGCH) signal in the control channel of
said downlink L band and identifying corfesponding 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.

56. The apparatus according to Claim 55, 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.

57, The apparatus according to anyone of Claims 49 to 56, further

comprising a unit for monitoring communications transmitted through said traffic

frequencies.

58. The apparatus according to anyone of Claims 49 to 57, wherein said L
band frequencies include 1087 frequencies, and wherein said C band frequencies

include 7000 frequencies.

59. The apparatus according to anyone of Claims 49 to 58, wherein the

number of said modulator iSk'smaﬂer than 100.

60. The apparatus according to anyone of Claims 49 to 57, wherein said

satellite being the Aces.



