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System and Method for Processing Satellite J@!UMU“HWNHWNI.“l
Conmruni cation Data FIELD OF THE | NVENTI ON The pr

invention relates to an apparatus and met hod for *166166

commun cati on eystem 5 pescr pi ou o T reLarec I

There follows a brief description of the operation of g0+
a prior art network system 8 (that includes satellite

12) with reference to the schematic illustration of

FIG 1. 10 Thus, the illustrated prior art system 8

t r ansr tSystaml anscMethed fes Pagesssing SatelliferCominienication Data
nobi | e devices (MES) 36 through e.g. the L-band Iink

that includes spot-beans 32 and 34 that have been

chosen by said nobile 36. The downlink L-band |ink

comuni cation transmtted through the L band spot
beam ori gi natés in nost cases fromthe primary gateway
station PGN10 15 through e.g. Cband link 14 to the
satellite 12, and.-then fromthe satellite 12 over a

- EECcDIOF THEAINVENTPONN 34 to the nobile 36. The

upl i nk communi cati on of the MES 36 are transmtted to
the sHiepidsert inV2ntiverehtespecin igpdrawslank-Bamddsietintercepting
beam 32 and then, fromthe satellite 12 to the
Rarfoung hasatelbityyommunieationgystdsand G band | i nk
16. 20 When a telephone 28 initiates a call to a MES
36, or being called by an NWVS 36, the call is
conveyed by the public service tel ephone network 26 to
the main switching center (MCS) 24 and then to the
PESCRIPTIONIDF THE REMATERARF! ul ar phone 31
initiates call tq..a MES 36, or being called by a
MES 361CTE felIgE 2 bef.descEptian Bf the loperationed @ pror art network

S RAP RN AR 1ndRde? shitfite 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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main swtching center (MSC) 24 to the PGWN 10. When a
MES 36 perfornms a call and asks for an imedi ate
assignment, a 5 procedure known in the art as
"channel request” is commenced: the term nal 36
generates and transmts a nessage on a random access
channel (RACH) of the L band |ynk . Said nessage

i ncludes information such as called party nunber,

| ocatd.on, of ttie user, ternj nal

e.g. GPS, V5l SDN :
nunbet e e iR 2 el Ui Shornat Todisrmmpall T 2 MES 36, or being

B8BTS DLt B1com Sk oS R oA fpcBiver 30 o e
NS Sag echivid Géntbﬁ%MSCBiN&d the PGWoyml i nk L band

control channel (referred to as BCCH channel). This
messayaen acMide $6 petbortrisfd eall aod asls foranf immetiatmadsigonent, a

whi ch the NES 36 switches. The NVB.36 and the ,
G SABI kBN P b SImaRiE FERIF e GEFERFF Hantggminal 36

i . o Si rY. e VS,
SRR IR § S ra U AU R A M bR of e L
tahd 326k ns8gid HeesddeSindlldescifbihatgort Gusie g Hﬁ?&ﬁ?ﬁﬁyt Bumber,

and receive nessages fromtel ephone 28 through the

lpeagfami of Hieanses|terminel SGageGRS, MBSIdpaumber); iddntiftcation of the
h | of .th .b i nk . ropriate traffic '
(EREIAG) ST IEZ R (. SACCBRERIRYI (a0stt ; eRpgredgby the
i [l h j ion: he .
AT 080l S ORI S8k AR R0, LSl Sk

wmatetdrttel didnneh{seasrrtdirtough BOEHS ehame dThik abksage includes
channel in the L band link and the traffic channel” in

identifcasiondof fraffic moamnel hin witieh dherd/H8 pifeswitchemd/The MES 36
R S SRS S BN oA F Bl 1de o ot
sTc@YP‘evéx?r% ec2a§1dTJ1} ?vﬁr é?gﬁtdﬁ'ﬁx%s,'l\}% rsadvathi SohfRRAGh a time
of any el ep%one ca et Ween a § that communi cates

frdme ugdh32(henseat alhlei MES weilIngotitiveud. tdaasd |1i1€§$h%]@n€b and receive
anot her _ tel ephone igay MES or | andline tel ephone)
rpesegeoipmicientoset Hbtygugh the Gaffic¢hanghl.t he C band

L SR PP PRB D ERSE e B b opri
0GR i e o RS SR oAkl
th8-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 1n respect of each distinct telephone call The satellite network is
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operabl e for changing fromtine to time the mapping

schene of the L-band channels to the C band channel s,
such that a given traffic channel in the L band nmay

be mapped to a different channel in the C-band. For a
better understanding of the foregoing, assune that a
given NVS initiated a tel ephone,call to a 5 designated
t el ephone. In accordance with fﬁe speci fied procedure

an L band traffic channel is etﬁed by the satellite
qp@@lguf@éwh@lg@@dfrpnaﬁwec @ HHRALNS HaRPing Heheme of the L-band

ni_c t he tele hones i.s smt
FRFBSHS B C N parels SyeE R e B e dfatBR ERaE i the L band
th&y Bk nﬁtagﬁe@f&ija Hiﬁeréﬁsch&hﬂél afnetﬁe INBLAE chﬁaal bettel BB derstanding
sat el may map the L-band traffic channel to
afhtitehforeGoingndssumé fthat chagined . MBSNodtgatedat teleplidme call to a
illustrated prlor art network there are_e,g. about
telepkonen Int aecocdanssdwithnihec spasified) Diosadvasias: b band

430

40 Shep BRI mASTR By ERREAEL b SOAT, Bead affS chapgel an
tAe fébhﬁﬁﬁﬂu@ﬁ]ﬁoﬂ Béﬂw&lh&ﬁ@ t)obhdis 1§ trahdBRteliGhrdi@hi these channels.
surveill ance app ications. For instance in soms

Whent theeteleptame call atennmatasebhdllthc BIES amidiafs another call, the

BBl Bt RE dbF dribrad ekl Cpanhe) tarRetast § fegdgaiic channel
ﬁﬁ{ et{h%f %‘Jtethglmgﬁ:gatg&’ ﬁ}rntép ﬁ%et&n tk gjevé g%sé ésa out 6000 chalanels in

no oril muni ca ransmtt

thBIOYEHY 1ihR coaéhd htbandww@éeo iaBBef BNl ue, inter
alia, in tracki ng conspl racies To conmt crimnal

act s Iatercepg comnpmesat Bus| tomsmﬁe& amoegh tshtelbiet mpbile devices

| ocat e want dlndIVId whi ch.compitted c¢rim nal
hgs spast @im @ﬁgegs @d% ePot n&&%pmg}ﬁa surveillance

ctclﬁ{)n% F%PQB%}%%HEQH@MG 8.18%1? rgng aa?)é&alce ular or land

t ween enti

tHprhohé inBtasBictess YadddecoRBRgliyNgoics ﬁﬂdelatdWQohﬁﬁ@ﬁ—‘lcatmn is
number of C and L channels and the {)I‘Oprl etary

whg iy crnphqma:rrtgd sd:hreugh(mnetltteu snohjte opEmmiupicapob i @bvmusly,

inspection) that . is 25 e yed. b satelll h
DR OPRYRE engt BONHPTEE o r?tgwge  isamived dppgd e satellit

ﬁﬁ qﬁ@e?ﬁn&)m eni %ISF,CH?&? félcﬁpgacmtds &8@?&%@.&1ﬂ criminal

I'neé app ere s
@ctﬁl @@l dpplying metcatifions & fhdﬁqfe@ thé abB} fotboard weeddedividuals

for detecting map between L and C channel s in an
whidhc¢anmitiedheriminal 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.



-4- There is a need in the art to provide for cost
ef fective nethod and systemfor detecting nmap between
L and C channels. SUMVARY OF THE | NVENTI ON A fir st
aspect of the present invention is provided in claim
1. A second aspect of the présent invention is
provided in claim15. A third aspect of the present
invention is provided in claim21. A fourth aspect of
t HEhgre @s @nmeddninetitei am tp Pprovidei fee gopneffeetiva mgthodaand system for
fifth a;pect oL tHe%p esent invention is provided in
deteting mpag etwoenst an 5{5%‘319'1% the present invention is
provided in claim41l. A seventh aspect of the present
invention is provided in claim42. An eighth aspect

SUMMARY OFFHE INVENTION i s provided in claim43. A
ninth aspect of the present invention is provided in

claimd44. A tenth aspect of the present invention is
i ded. i | ai m. 45. An .el th. t, of th
A 3] DRk OF tho dies BT EnG0ByS BERY ihen i QB ds A twel ¢ h
A seRRFined] of 1 MESTEIorHia: pRilpd B QWHARS, o, =

Athirh%ﬁ}?’edt_%)flﬂﬁ@ tedegt iAvERiSOR grovidednheldap2ing and _

monitoring of cellular satellite comunication wherein

A fournhmaspéat af it ptesemcianestion sagrovisied inshaime28evi ce ( VES)
and the satellite.is through a, 6 first.band |ink that

A i grnsdbel flecprareTE BRIty 5 ProdAed §holiBedrs. each

e N

A seS8aRM8hSEst TMHe HESEBHNINGBhIION ieiovedd ihhtaigasel 1ite and
main station is through w deband second-band |ink

An ezgitbmspetatof tige prasent inveniodn sepromtledandlaipod3 beans each
.a commdatl hn% at | east .one basi.&eégha nel gnit t hat
A nipthaspagiolihe Hresest IBRRHARS BHY dehit Yl Adi ng traffic
S Fd S ; i map bet ween
A te@‘@éﬁ?rte‘fft@ﬁgﬁ‘?}%f‘pg&ﬁﬁgﬁéﬂo%ﬁ% i S o o
An F&fen€is Rpedt BOtHeOpYes &t invanivel is provided fin bkimetond band

link by identifying identical unique spot beam nunber
A e b o Hepresentrioversipeistirowdedin ehimcHannel s.
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 communiéation 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.



Accordi ng to another enbodi nent of the present
i'nvention, there is provided a nethod for intercepting
and rmonitoring of cellular satellite comrunication
wherein communicati on between at | east one nobile
device (MES) and the satellif& is through L band Iink
that includes plurality of L-band channels, and

co ni cation bet wee the satellite and Ln station .
" AT, € Padtieh S badiging B8 i prPertio BB, s R hyovided a
- lis et j1&1 ' ;
ol RS BOAETEEm LIPS S5 o i
comanmiespanskitngen Ranest ont mobid dekic€(WHR) dridithebyatellite is through

identifKing i denti cal  uni que spot beam nunber o
L bandplinkdkat matudes pluradity ofpletband chanpelss and eparnenisation between

the ﬁ%ﬁeag{# %rgcﬂ{nta?rhé%iioﬁggg&g){ygggb%gi&gﬁg{ih%d]z lgrfk H{a?slr?cqtude plurality of
C-bdridt EhGRRIS, He E}Hé’th%%&ﬁ’ﬁﬂiﬂﬂﬁQfet&ﬁfnlguig‘l{ia\lgﬂeﬁbéérf & channel of the

conmuni cati on wherein conmuni catio en at | east
dowaliek nbbbamd dink cand CbHS3pomding hehaaatlelof | dewhEnk hCobgihd link by
.. L band |ink that includes plurality of L-band spot _
idengByng idsaticalcunigusdeRatnbear nwaber ohB_Maskr datmrinethe respective
t%ﬂiﬁ that includes a control channel and
contg f:ggﬁ ﬁding traffic channels, and conmmruni cati on
behwesirR: therSRlotdr bRt LR if Otgie is provi
T AUEsRiy (et Hoer etgg%%ﬂm%ggg?%% Bt Efﬁ‘?é‘?ﬁ'ﬁ“@f HfHhe is provided
a mdthodl fapaterbeguaime @atmoadorningodatilalgr astell#ast one basic
channel unit that includes a control channel and
corresponding traffic channels, the method conprising
detecting a map between traffic channels in said
downlink C link and downlink L link that correspond
to said control channels, including 10 finding an
access grant (AGCH) signal at a first timng in said
downlink L band and identifying a correspondi ng
traffic channel in downlink C band |ink by
identifying an SABM signal at a second tim ng that
corresponds to said first timng. According to yet
anot her enbodi nent of the present invention, there is
15 provided a nethod for intercepting and nonitoring
of cellular satellite conmunication wherein
conmuni cati on between at | east one nobil e device
(MES) and the satellite is through L band Iink that
i ncludes plurality of L-band
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channel s, and conmuni cati on between the satellite and
main station is through w deband C-band Iink that
include plurality of C band channels, and wherein 20
said satellite maps dynamically a channel in the L
band to a channel in the C band., the nethod
conprising: detecting a map between a channel of the
downlink L band link and corresponding channel of

Lk G DB e et S SRR RS 0 S AT Sl device

(%%f&ﬁd 'tﬂ¥%5‘tte hie 1%3%5}0'9% T’B&dagﬁ{( 'that“l ?ﬁfd%% %jraﬁﬁﬂ?f L-band

urt her van ages“and use her eo rea

sppbeafnt ,eaamdsbmmd@‘@mgdt leastvoenbafic thndesalti fHat @ficludes a
of specific enbodinents and the following figures in

aemiteoh changl and |cgrrasmm@m$ﬁmfﬁcmlanmlew eemoningfatim between

O R B Bt P C A B
ﬂl?fa?fﬁ; %@td Qﬁn& Qﬁ&egéa?né gacﬁgﬁg gxﬁl gat‘((jfl\%'at fasf ?ﬁgﬁ@nkhmmel

e Inventio gram o

wet | whatr inichtdes caepdbmso'lsd:}mmel andeoerespowding Witaffiathannels, the
enbodi ment of the invention; 5 Fig. 4A illustrates a
IBEGER l@lagnawgcﬁetwmmmaé tesweemppfiie channety | Ln sald downlink C

RS diwiig 3@9 "ol e on @l T R APRbef chratys, including
15 BElE 3 é?:fce% E‘Q%@)dfﬁgg atoP s@ttirﬁf}%ld dhid downhnk L band

accordance W nts o t he ention; Fig

dn@d Blentifyisior atc&)rmsbb@d\mghmﬁﬁcs ohaviried #iC dewalinkaCl yarai Tink by

sequence of 10 operation, in accordance with an

léﬁbféﬁﬂ%raﬂ SABM esipnaledtt £ secomd gimigg) fhat soreespendsnto said first
band processing, in accordance with an enbodi ment

brf“%%e invention; Fig. 7 illustrates a C band

P oC AR, SECSISNEE S BTN, e Kk, e
proviatedordaretkodi t foramtereping nemd mbnittwng nfntdedinjar 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

dowanlink 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._ 9 illustrates a mappi ng sequence, in accordance
wi th another enbodinment of the invention; Fig. 10
illustrates a mappi ng sequence, in accor dance with
anot her 20 enbodi nent of the invention; and Fig. 11
illustrates a mappi ng sequence, in accordance with
anot her enbodi nent of the invegtion. 25 DETAILED
DESCRI PTI ON OF THE PREFERRED ENBODINENTS Not e that

the fer m apRid g efy?éﬁ'gﬁgatfgzggﬂl 1'?(5]1}/ aﬁg '6&8{} %g% ?he mtexcepnon

communi Catl on O

cofveptgin avcoed2%s Wl@l@ﬁﬂ”’éﬂib@%fu'n%ﬂt U?QEéJJH'ﬂvehtn&ﬁ udi ng but
not limted to nobile tel ephone satellite -device,

PDA Fig.d s& blmkeilagnem ef the ceHnlwelisterter gyetaai €8 @ARErdance
chann are uysed i nterchangeably throughout
Wl“ﬁ?ealq’u%‘gggﬁhﬁ??% GUBICRHAB: Note also that the terns
sign sed interchangegb ] . :
peSoPbr 0, TRSERE LB e SRR o mapping e o

cliginels; epticBsr dnde WEHBN BTG ey hown i n
Fig. 2 and further el aborat edglleﬁ1 téﬁ 41% ongl agramin

Fi g. Fig. 48r diustrates hi gateralizdd dblodk @loﬁﬁl drsh cakeNAAd fine
42 j.s used to receive a down I|ink C band transm ssi on

ORF2HP YR RECAAEBF Mtk arpembppdimenisiafitke vsation;
tran S0 used for,transm.tting all ot
bearrgfgrsr ?quggnc]:'@ugti% ﬁeﬁgwlﬁh %ﬁmacf%c nﬁnﬁBFfﬁg}k a| segpence of

dratién SincBrdaned C band
ﬁvl nkl)n Not e %harllt ?ﬁﬂf%%@%g)g%gl% 1{: 1?{?01} ’l ustr at ed

pri oFigrtt illnstrates kentihénad arecesird, ma&m@aﬁ@e Wwhtlant@fibodiment
i}c&ﬁry about 5000 channel s extendi I ng over a frequency

0 g}év%ﬁ 1¥B5MHz. Another RF dish antenna 44 is used to
recep e and spot .15 beans 34, By a

s peC| 7t gﬁﬁ%&%&%@‘fﬂ@ CEPIINEt PR PIRRICS Wih ta1I1 embodiment

omteviﬁ{;gnudrpe RF antenna 44 is configured to receive
transm ssi ons from several spot beams, usually

bet V\Eg: 38 - ldapesdi 09 wippine Q@@szn@éhl ol RLERIARE with an

ed
embodunent 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.



10

20

30

di sturbances. Each spot-beam accommodati ng at | east

one basic frequency channel unit that includes a

control channel and 4 traffic channels. Note that by

20 the specific enbodinment of the illustrated prior

art network, the channel groups of the spot beans

that are received sinultaneously by antenna 44 are

only part of the 1087 channels'that constitute the L

band |ink. Depending on the physical |ocation of the

ant edvete 4he aarins tehannglenfigquencigs fandr Baauensyt clirnmels are used

) i . The L- d i to the C band

iereangeth g dhop S hetine Reranron g . ¢ ol i to oo a
| ; y th ,

resu N%ng%ﬁgﬁpﬁfe%ﬁﬂs gg&gw@% gn{et@llgar%grhtlé RGRT )nté@hgﬁ%éably.

comman are sen otimeto

sat elAédoedinghéo Lahanknshadinging 34 thee ifeqpix, t inteleepting and
G band channels by the satellite according to a
ot aystemapi Mosheotrene g ehasd fwaheropehorased in the block

(ﬁubl ic. Lnspection. It is, therefore necessary to
%%??%Ebﬁ?gr 5 re-detect the nmappi ng 30 between the

C ba”ﬁuﬁm &t fl‘ﬁg{‘fb FRAPNGh R AisH AREndL42 N §§d?ieﬂétregl9f‘ex"3 a down

si des of tthe -8- trdhshii ssion and thereby being a

ik MBebOrrdmenissiomunic atframstier aasttite t X1 ThetdeenliniheC-band
tel ephone unit 28 and the NV5 36. Note that the term
teansmissiont 1ons usedl {Rrefagsmatingnall oipoy dreeEsadbfgyency channels

é'&zgﬁﬁ% ,015%?@#]2 O%v&t%ogﬁi%g%gfﬁqg%%? E?rgfﬁqeﬁ;?riﬁgd tq,gs C band
s I\ibgﬁ@i?at%ﬁ‘iﬂe GAME1Re é»ffec% tin@didred Eﬁep AR fetWOBE there are 4

annel can accommodate nore than one call, it

tr@agohiesr thaesah hedrit agotthé000i ¢Hanneleettehédipigooeercal frequency
bet ween t el ephone 28 and 36, there may be plurality of
rangef 225MHz.aneous calls transmtted through the

recei yed,(s 7) L _band L ral ngtor

o SRORRERE oChomtR 400 b R Broch e e POPRIAR L -band spor
GEhUBAr B ALEEGERenMERARNt b tRCARHARAS T dit aBtwork, the RF
enbodl nent” of " the i nvention. The C-band transm ssi ons
ariteghoanldidnis Eorifanded eoerecetvebyraAnnesims4ffomasevdreld spot beams,

C-band receiver 50 which transmts the Si;%?;al s to the
iedyndereea 3 reqiedependirg ansths peragraphical grepand reused

%F@H %%cge%zr}-fa%s Ssliogtr-]gea[rrrf g@c\@?rluinglﬁaﬁng AN LEE e PaliY 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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are fed to L-band receiver 52 which transmts the

signals to the IF distributor 54. As will be

expl ained in greater detail below, the receiving

process in the downlink L band, includes scanning of

the channels of the received spot beans (out of the

1087 L-band channels) in order to find the spot beanis
frequency 20 control channel F , the Broadcast

Control Channel BCCH and the common control channe
tOCH)sHen agd ttherehpbieirkg ebist toainoolienths comsuiieations fransmitted

Fig. 3, th F distributo .S, coupled to a Wde
maGHW%Lgn%Hptt 2}y dy eiﬁglse}éhe C-band spectrum

is a z pecific: ' t j :

cont 1 qoibeltt oY B PR BicBERE EEAks ' SR voice and/or
gpest rum (225MHz) through four transponders. As w |

be explained in greater detail below, the WAU is a
uni t Reyratihe nbw toeFigo 2psingpi by thiswdamphs ttheantghhy 44 is capable

ShBRLAREOHE LA S0 Bl L BRME N B ot
SPgRRELIE R SRSELIEThb B0 GENLATI ShaeahChatEler v

ulator ‘ser
the tdRpReE 810 betwaidnUeldphofe QRCARNI®A&idragnay bepl@salitf of other
denodul ators), which, in turn, is coupled to -9- the

dimudiapeousheallstrapamitred threngll theateoeiyed {82y dnf i ané dpetdeams.

| he, t.of the C band and L band |
(pose! biLaaBeedEns. 157 RoHgl ot BIORpHALH ! Cyelular
WAL | |

chaisyBt Sth, SRR R, A n o B SR cinyeRon

bel oWThN@I-Batid&tansmidsicrs imhdodanindul Haeidsreceedsbya Anténna 42
narrow frequency band_and that, due to cost . _
arenfsddter &-banss recetier dfhivdrichfiranganisdiieasignalsito thgeintermediate

nit is nsi derably, | ess than the nunber required to
%89%?”&@@ %ﬁttrﬁ_ Pgoré/‘band spectrum as well the L band
SpeCtTanL_EQﬁ‘d ALSaGEARNin REWEAR 1 WA cef el iRenna 44

denodul ators unit (58 and 60) gives rise to effi'cient

alel fod ad Lobaraf retiwet 62wrehithtransmite nibbicnaglstto the o distritaitor 54.
the detection of 10 napped C band and L band channels |
in a A6svilebe explieineds uspicater dpiail balosy.dbeireeriving: Rroeess in the

R A TN R LI N
R 1 bEle g o 1 9 st fcqenc
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 in Fig. 3 is demodulator server 60 coupled to demodulator

unit 58 (accommodating a series of demodulators), which, in turn, is coupled to
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i, agrlann e hag RSy

FTP voi ce servers, fax printing units, nodem servers
etc, receive data transmtted 15 through mapped CL
channels, facilitating the nonitoring unit 70, to
performone or nore of the follow ng: record and | og
encrypted voice calls, locating history of target/
active -NMS and the |ike. The nitoring is not bound
by these specific exanple. For  exanple it may include

BB 0E S SO SRSt TS LISRLILY O o of
tIRPEr By %rgdg%ﬁaﬁl\gac%l%%gegz@togﬁnggulﬁ?gggﬁt t%éeche '%%ytms applied by

status | I'ns

tied WOAE))S freorslepes wagobetiveehhe owmd/sﬁd Lnbaﬂt?cmmelsn Qll as will
and scanning processes and to manual |y operate and

be gnplened inegregier detaill belopeMbotedhat dhch afthe ddmodelatdrsicovers a
certain enbodi Zhenal s 25 received fromthe
e P 1508 ceRaideratipns rth%mumbel of

de. r
SBAKUANE 1 MIRER AR5 Y Mo Bl to cover
thsmengpe r@emndemmmda@rwéwsh@ I Cbafnidn‘s“’ié%ﬁﬁﬁﬂm PRE SBeraction
Control Channels (RACH) in the down |ink C channel

betyggenathe WA SPaene theudspeativlatorhendCd8 candral) gives rise to
@han@ﬁé%% 88 e e SR e it o eEsrmpstatie detection of
& (d88H ah @ 12PR Y cl?ar@{sq'qaaﬁ éﬂg%tL%n%gl\}\ﬁBal%seéﬁtel action

order to detect a RA

bb’am:én( ahe cWAUoIandhdlmld)ﬂatdilaturﬂnS iErepRaeblidd tb|3€ tROCGHMS  and
(control channelé in the downlink L band. Ohe

demedataterserver (68 asyxilebs etplringd 18 gueator detag btebow

di of .th
Gosc B SERNN jaftens. Serit uply B8, w8len bi ahbraaple.comprise
Fiipev@bé séivkts, Tﬁ@ghhﬁnﬁﬁﬁf‘ﬁ %@H@mtsla’ﬁ_sferg @gc 'rébv?{)g H%E tlaSismitted

not bound architecture of

tirangh mamaledt@/[addaﬁmelbs faciidtating tiod mc@mdama&ut E@ URigerform one
depi ct ed in Fig 3. For instance, the WAU is only one

OB RETHI08 ¢ %follwé@gr ECORh ppdl g @ﬁiﬂI‘VP@ddVth@C@llmmtlagdnstory of

S TR O TP i
eﬁéﬁﬁ?lé“ B ex§:191|p§é élf‘qnﬁ?xl_ll_ 4aY¥ - a é:gﬁ %Gd ge %%&s?%ﬁto determine

particul ar application e sp escrl
1deptiey o€dpeakea) eton limiting reali zat| on t hat

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 operati.on, (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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pertains to the illustrated prior art GSM satellite.
The invention is not bound by the specified

i mpl enent ati on. Moreover, the invention is |likew se
applicable to satellites other than the prior art

network illustrated herein, such as the Aces. 15
Accordingly, it is noted that t I?)e_ description bel ow
with reference to the iIIustralted prior art network

O L ST AR s e LT C
SRR, OREHA 0 BE SRS Dl g covmnc.
bah@. Otheri dperatidmtd Mble 8y b@CKT FRO 3déc%6fcgﬁg b c@;tHﬁﬂéihBodiments

for mapping the CL channels, in accordance with an
oditho diveation ofillt eeddsnribed ingreaindetaitbdoBuC -

Denodyl ation Unit Control: Copfrols denodul ati on ) )
boar dLi0%1 YagReR Mo AT Wl EFASAI SRRiEGIE Hept the ippention is not

BT BRBTELLRNS: Bho! 15D, SR MR, BAAIEIB! Ui of
edefimebdide/anituepictéDifUFigBd Roagndtihbd)fiid WAR istsnliWae example
and WAC subunits respectively. In normal operation,

ofisi ¢earsg mapping vk anéthd demodnleies wit ishmly angetxample of fine
spot.- beans are kno (Both in and bands), |ts )
IB%R% Gk i Garey )Pvﬁq@q%berr ee’%ﬁmlﬁﬁg g"ec h-glc@lﬂ?ﬁaligyr@t gy 8apervisor
k4 At Il Nt [ ed just in

SR ey Vel dep S RE oBR e S BB EERRRL 3 0 Sever

(64) The sputifiedr dpscpipeiosi Peferred &AL ronalinkifi@ ol e¢ai@8on that
C band frequencies of -11- the uplink L band are

PeRREBVIY, thendugraed prior arioGSM setepitiend heudeentieh is not bound by
erfor specific operation in order to fi and map..
f %@%%ﬁ?%&pim%aﬂ&m FeOven it YRGB Tikeizg ppblicable to
n A :
SApTes SERec e oo o UARHEN R B a5 e Aces

Amordinkby, WAUisambtad tthatstheRdesiritgion epatst swithomefbdice to the
.and ATP, _and returns analysis information fromthe )
ilhagtratad prigamart namskns Pl ces exammplepandsnay aefartoctbandatellite

SERBRlr Pi4GE TG nf or mat i on Lo them and f or var ds

t hemp &rotd'®irning 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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ATP, or initializes a new mappi ng procedure and then
forwards the newl y- napped nessages to the ATP. Al so,
controls routine scanni ng of C band RACH frequencies.
404 ATP - Acquisition and Timng Process: 1
Responsi bl e for acquisition of all L-band and C band
nmessages. ATP converts the forpat of these nessages
(converts C band nmessages to an " Uplink L band
nessages%{and sends themin the right order to the L3

theseplipds L Pandearsi nokaow,, thes AMSCERtarnico itgatiapping mode and
establ i sh ver age of al - han hannel s. Uses B
SRR PR DRATERQT i PIShdD O #5° HEPARR AR oG Dind to L
s ' @ bl thB fBlIgWite AMS subunits.
EALRE S IR P MR RS TS O RHETele ADD subunits
the frequency and tinesl ot header information to
manageabl e channel infornation, and the tinmestainp to
402 WA eirand AnalvSIARNDE0049s are excepti onal ,
ed fir o the.MaR, for.  mappi ur poses..
25 Before (Sﬁ?tﬁ‘?lﬁga}t[sb{]aacélé’étéﬁ'rﬁerc&h"eéfregea%? ﬁ?lgw oapd AT,
Jodpizl ' | i tiReRygy4B il lustrating a
gene??%rfl?tzaégﬁ’gsggﬁdrg}aglg?gﬁrygf g’ﬂé]%g se and fine
opafat MaPs; Mappice Bretagse Wi th certain enbodi nents of

the invention. In_ accordance with certain
enbodi ment Bespamsitde &g eCatand mappoper Bereinss gpessages from the

ontrolled by AMS nmodul e.60. Thus,, ih_ac i
DERvAne EftpeN ANh PP irmation oy Re B SRE ABRGRGY it to the
ATPEI & inddializ3C8 KWW RapPSingSBrddedurd dnanen - fodwards the newly-
analysis unit for obtai'hing coarse analysis (based on
eneped esss{kt2) the ATRleAldop conntelstriofifine scanningodiCaard RACH
SABM channel s (as will be explained in greater detail
E’éﬂWC}eSHavi ng identified candi date SABM channel s

i ¥ d. briggers the “fi
APHOIPH € £ 0AL (SRTIRAL, priager e the T ne

par ti cul ar ReERSHIIHTB 0P ) adgisHi b0 GFt £l TeEh@ tRUSCLBAM essages.
bank of nodulators (413) " for analyzing the content of

ARP canvtirtatie Ghramiedfstrse medsages dupveptsi Gttend/ Dessages to an
g@% o ”18 @(aﬁégiléggggé"é%% éggfdg tlklglgwnnrg’e r?éﬁteor}tdlelppo the 1S VK/Iessages

Processing unit. Uses BCCH information to establish coverage of all L-band

channels. Uses BCCH and the Sync bursts information to determine current
system timing (frame number and Time stamp). For each received message from
the DmU or MaP, converts the frequency and timeslot header information to
manageable channel information, and the timestamp to frame number. AGCH
and SABM messages are exceptional, and forwarded first to the MaP for
mapping purposes.

Before turning to a description of a detailed flow chart, attention is drawn
to Fig. 4B illustrating a generalized block diagram of a coarse and fine
operations, in accordance with certain embodiments of the invention. In
accordance with certain embodiments, the coarse and fine operations are
controlled by AMS module 60. Thus, in accordance with certain embodiments,

the WAU unit 411 (see also 56 in Fig. 3), uses known per se FFT widwband
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chart illustrating schematically a sequence of

operation, in accordance with an 10 enbodi nent of the

i nvention. As shown, L band transni ssion (as received

in antenna 52, see Fig. 3), is received and

appropriate denodulator is allocated to the downlink L

band transm ssions (including, as recalled, few L

band spot beans) for fording im& known per se nmanner

t he Broadcast control Channel (BCCH) 50A. Next the 15
analysiotnit bt ebiamingasarsecan@byisty (basgd ©oueTtErgigs) Hgl2) in order to

nunber of access rant sj gnal s at each
IA@jl-f)s@g%a‘Fanéii lAe%Ma Cb@%i‘rﬁls §%Pﬂ% efiPt?ﬁﬁlqdngl greater detail

é l g—g?“fl é(?e e% é}t‘}c idate ﬁ%}&ie S‘%&é@ 38 Fcﬁ)"f‘&?é control

o a Fold "o§ hte Wwhaidreaals ef th
ﬁgﬁg@\g\mhﬁﬂs%ﬁrﬂ%%ng%%%gfn %Cﬁle d%qzv\ﬁ i nk Cl band |nI£ (Y these

pardcRACkmbudinedts) ar allocae anbdulkstomaﬁrotrea bagk aifl mddtelatﬂns (413)
MES that attenpts to_initi aII a Random

fne oy z1ee e epnteriaefifhg éﬁ@f&.‘gﬁtq 'H]@E aip pRHEriate L/IC
Since ¢ nication in the upli nk L band cannot be
TRPEREdd

, there is a need to intercept the RACH

r equepkgrih g 19 nhild, Gxtb@isch ehaswedr@awnRCEid.IBA, showing a flow
candi dat es” for RACH channels 25 are f ound, and the

cledtre iltistraginigsschematiasllly edsqaaenos dif per diem| isudcposdance with an
nunber of RACH nessages) a map can be established

%‘@b@ééﬁemlﬂ{ft@@e{l&l@ﬂt rol) channel in the uplink L
b d - oob .
an i %Agrﬁhl W ora%nlagtg&ﬁmls 81&[{?%g‘{%wgd§%oz&tgﬁﬁd 525 ?éeef"lg. 3), is

%c@ﬁredt Qndl | ﬁﬁatBA@klnféhamml $s idllockied dowhki dbwSlink L band
band it woul have been desired to allocate

trenwrdissame r(Endlodiege hs 3ecatiefadieiv dhdand|spahdeams) for finging in a
CH tt ich h 13
SAaG e e; rRaneg he Brondash epnttph LhabERLOSCT I sea et the

paﬁgdoéc&?i@ ng ln?aa@?ﬁed' {Sn \@E{%?r&ﬁﬁ‘ﬁ?w"‘%;er é%ﬁﬁ&%f‘access grant signals

on consi | ess nunber

pA o). atbe dreeduh ahGICH saoxﬁalrﬁmﬁ'mawegramalswﬁnﬂwdsfrom the
performed. To this end, a coarse 1_gpl ng unit, suc
astewweﬁandoﬁrﬁgyéh) sfagna trequest) (RAREL hnegsags) to estabhsh a call.

HicoEORE b 20p CCB0Eon R Srel dy 1R Ral Do Tipef gglpisymeasured
tf‘ﬂ?éq%&ﬁﬁnkma“nﬁ.' s inplenmented inside the WAU uni t

In the downlink C band link, the RACH channels are traced. As may be

recalled each MES that atterpts to initiate a call submits a Random Access

Control (RACH) request in an uplink L channe]. 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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is applied sinmultaneously to a plurality of downlink C
band channels and is able to find RACH channel s by
nmeasuri ng C band activity and nore specifically

energy of data transmtted through the channels. Based
on the neasured energy, 10 pattern of RACH signal s
(requests) can be determ ned. Px i nstance, a RACH
signal has a duration of 15nmsec and this can be

REAEAE oo 6 051Gy VRBIBFE iy A ?xﬁ&%%ts' Fgnd Shanteianhis.
%ﬁ&?{?ﬁ ?&Z‘ngetltﬁ'ﬁ_ egrﬁ)\%ﬂn ktgs é% uw%l §ﬂg§’é§1d?@?ﬂy Pess number
sfetdweilabRi dinodiHaldi i Mat E&irte %ysﬂs"@é’gé‘&oxqﬁé@r’f‘b R8¢ end, a

the RACH pattern, rate of calls can be neasured by
&iangsd yappumgtimy $ucd asiWidabaod ARM}M enieSVA )5 8whicham

?3&39@1330% B0 dat cls DHEd PRG PollpeiicacehsneRawRAY nerey
r at (l}e/&s{b@fsl:can éﬁﬁfea ur eﬁgfiﬁp?elﬁg%%a qség%m%%]fA‘U unit

i9f apgledsimaltdRe ARAS Y £ llirélhtz':tﬁc cﬁf@@ﬂlﬂlécoﬁﬁﬁfﬂhﬁﬂnélg?ﬁﬁ@ is able

to those neasured in the channel s, and in the
todsnd BAGH ishanmels by Ipedsusing i hand ecstuttty b Aore spcifically

t t I t he band (the BCCH)
SHRaED o5 dRBI e il e P UEs Becureels. Bafhapii messured eergy,

G o A T R PRt Rely e TR, a racn

signdirtak achanieh of mbfn!@@c Q‘ld #His bamde dbfePMiREPR kAGwn vn per se

speci fi ed candi dates RACH channel s) that is mapped
lnn@ngcmmemﬁﬁ@thmmeh@rtdmgy Note that the latter

Do | BE bR Mo Egt i A D P RUGA<OAE apink. C band
SHafHELagePUY WA D RUIRILYS Fo ARGk Srel $hO8nd; &'eterrnmtng
@s?ﬁ whi F %ﬂe n (f 0

(e.g. fast FFT uni bviating

}‘aAﬁlH{ pattexpb2 Al tHyvingelstantiged tief ReaCH pateRanaed of cdifs can be
In accordance with certain enbodi nents of the

mageared &, simrlyueruiingothsl mydnhapmfrngﬁéﬂweqmstméS.’aA) as also

B0 BT SAC BRLA Rl EPRACELS (10 PRI NS, o
ban% CEMa%ﬁiZI ggi C an ?thr $ﬁr agiot pg IS ené(}g&I B6A) and
shbgegiEnalyo i ste agfecals| @mabedtehﬂlrEHE{SQAr).dN@&I eh&AGber of calls as
measured in the BCCH is compared (SﬁA) to those measured in the RACH
channels, and in the casé 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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channel s (57A) and the content of the data (such as,
e.g. reason for the call, priority, service provider
identity, GPS location etc.) transmtted through the
channel s is analyzed to extract SB_MASK (58A), being
uni que to each spot beam Now, the SB MASK extracted
fromthe RACH (58A) and the SB MASK 10 extracted from
the BCCH (see previ ous step 56A) are conpered for

:Jlg? gt | ;%/"‘fcﬁi%'tcgﬂ‘ %’ dhl—ffg’ét@%i C‘Z‘@’g’ﬂ?ffﬂ?étgeggj\mﬁpngn}_ennon the
ulr?xggg])vo@ 1%%1?(&"6&1 dRunl 'Hﬁlﬁ Caftpdh g% co‘ill&%l channels

eCtIVG C nnéls are announce as nmapped contr

(ﬁba‘n amlong(thO ApndidatdstRACEBE]s ddteithifredlacéd oﬁfi@érﬁﬁfal spot beam
round of allocation of denodulators is effected (57A).
nllmbme(%mgﬁi)cmﬁm Hioppithy retsbed tie@aa@mhenm and C band

BRIEE, 4 WS BEmath s, dr ok i eandidite 'RacH
RERSAS 578) A %gg&gﬁ@%f%& A4 (g\gégx di negt ngsohhf‘ot the call,

i nvention. “Thi s I ment ref el’

paroeity ) eetvigee podvilieg idehtithOGPSTRodatdh Efe.)Ftignsriitted through the
Initiates L-band processing 20 502. ATP Receives FCCH
chawRgle s yanatired; i ﬁgtm%ﬁB\A&UxSKofeSSMFbmauasq@e to each spot

G PRI E R frsgﬁ%fib @fﬁﬂdﬂlsq%%éﬁ%éf&ﬁ%ﬁeﬁs@ MASK
e‘k&aﬂ@@s%ﬁn fiad %@@Ht QRfos2biled 5 %\@OH er @& %E identity

assist in 25 |dent| corresp ndlng chann

(80 bA N darxh e theanasegof hientltdnleSBOMASIQ H&h&d{tﬁﬂcﬁﬁdl ﬁbnf teBCCH
of tel ephone discussion. 505. BCCH Informatio
(Peddiliredovngak L thand) 306 frommR ACH dins dewnlink ¢ band) (584), the

b e TE R R A ERUERR oo GRS Enfp LSS Sine B gty e fhe case

STV ASRhPANStHErir68nd dNiadlokstise 6“3 Héﬁﬁduﬂa%ors% eﬁscﬂea (57A).
may be the case that there may be nore than one basic

chanrigle wontrol (et anspsingndesdritedntabole cilhnedwabd further
c{egggl&c{ g, Cefglrcl,%gg %Ilgs) 6I an% r7]e111151.'>*atrrT§t1rfcrlooatn ijebaarrr:d ;;rrc];c::shsfng, 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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addi ti onal BCCH are searched. For instance, in a busy
spot 5 beam there may be two or nore control channels
(BCCH). Note that all BCCH within the same spot beam
have the sane spot-beam nunber (SB-MASK). 507. ATP
processes BCCH information to extract timng
information (fame nunber) for h spot beam 10 ATP
continuously nonitors BCCH i nfo tion (channel

configuration andtlmn% This is required inter
al i a Foge ¥maay eatisreasp diatithergdpqy be frpre faanone ﬁ@sw

acces rant naI h %

for f Hﬁlaélﬁ}ter(%lacila Pnsxgtérg%sgfcccrrﬁtg& glearg)fep eaerld Y\,“ d
be t h@iﬂﬁncﬁﬁﬁet@%sw@f sdrhe B8t %@5@%&%@@@&@&@@' S
15 the rate of télephone calfs in the downlink L band
channeddtiosal KBOGH. atd semghdie Fecahdtaute] hata bysyt bpat
enbodi ment the NVS transmts a RACH signal in the

upl i nREANLLEREE TR b tWogHamare coairet ceanigls (Bftihk c

rcquelPrbes A AN B onfisCibat bOR R ARt fme™
C- bangh JpA¥ehinf MBAbGNSBMAZRS: MaP recei ves RACH
activity statistics fromWAU, and thus determ nes

ma@di’ng prAdP pyockesesvBOGH sinRiGhtiane tpu extriaet tithaged
on neasured, energy and cqnsequently RACH pattern. The

VaP 2BHamaion G RRARERIOF CRTRIRMA DEBR t hose
fr CQUERYY cSﬂ%ﬂ%&%ﬁgc‘%n&g%C% ,'d Ylohy((ﬁ} ef %onﬁguration

simlar-to rvity at’ 't %and

mhnhﬁaﬁsrmé ss mulaamaﬁaw dihaforsy Qé@on@hataﬁobe%h*or detecting
frequencies w | e at the sanme rate and therefore the

Adesigrant AIG@Hmlgnmhsl twipktle stevesdulseroslsa, for for measuring call
i myl taneously to these channels. -16- 703. MaP
Fa%rlest s deal | ocati on and real | ocation of denodul ation

boar dsp.0, JRAHH.f &/‘8? F@ s ondfi€ %EQF 3¢ tPsd HQ%Q%E&CCH signals
paranmeters, = repea y scanning all unnmap
ﬁfe&ﬁt&?@@ﬂeﬁb@hoh@bﬁli ftothe downlink L band channels is known.
It may be recalled that by this embodiment the MES transmits a
RACH signal in the uplink L band, which signal is detected in downlink C

band. Thus,

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

702. MaP receives RACH activity statistics from WAU, and thus
determines mapping priority for various RACH frequencies (based
on measured energy and consequently RACH pattern. The MaP
allocates demodulator boards for those frequency channels that the
RACH activity rate is similar to the AGCH activity at the L-band
target spot beams. It may happen that several C-band RACH
frequencies will be at the same rate and therefore the MaP will

allocate multiple demodulators simultaneously to these channels.
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um napped (rather than mapped) RACH data is of
interest, since, 5 obviously, RACH (in the downlink C
band channel) that is already napped to BCCH (in the
downl i nk L band channel) does not require further
processing for determining C L mapping. Note al so
that the Map nodule is already_ gyare of the rates of
calls as derived fromthe BCCH signals (and provided

t o~hhe Ma d the ATP nodyle - see.Fig., HBA
abg@é) , and 1 Srlébﬁ%s:tgldggléoc glﬁgbarnél 8 o%ghpfggngdulatlon
cor r eiseditd IR AT SrefudiridsS ddcofiti S

RACH requests) in tﬁe(ﬁ%lomlsfnkcoc kl)%%g@cﬁgﬁég)gf %ﬁﬁggters,
candi gacasdlyRi@rdning attappinagped R A OB dregubhcieat Mo that
calls identic early identical to the nmeasure

| .or .
rate ‘B?m%i%ﬂelds(arﬁwef HBEUB@H?P%% Rn(CEl dattoiseof antgeashrimare

st e BRG, TRRRLTE S h ot alhatncDbats ey

MapPi MGp RS &6l B@C@B'(’é@&he d@danlidi04- %@Hcﬂﬁﬁfﬁ)@ﬁefgﬁt

received fromthe L-band and passed fromthe
t he APRuRO fmbiser pXOPessitg furtdetamuininye@i, aepiping. | Does iloa
ers fromthe BCCH, and passes them

? gdwastgétwﬁswké@ aﬁlggaélﬁd 8§ aﬁrﬁécliwwaém T]fééh% rates GfBCallssias
: | / B2
> ban e AT REE BECR Sionlfy (A ol I e Niap TRodule

recei kethel ATM 288010 see?Bid A UBHROP G %@f%rﬁgor%ﬁ%pettbole

frequencies in the C band "and passeéd from
t he MiP memurivgPeaxtspaatmgCPBeposidalloni andndButddskate of
RACH bel ongs to a

P S e 5 SR e S o i
From RS e PeP s s b1 it el Safmlftal o poty
candiidetticaRACHE, maashred ritb® feage itheBCC t he RACHBCCH
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
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mappi ng (indicative of control channels correspondi ng
downlink C band and downlink L band) is determ ned.
708. If RACH is relevant (i.e. for the matchi ng RACH),
MaP 5 extracts and records data from RACH such as
Random Ref erence, Establishnment Cause, which enabl es
to relate the specific RACH (T. user specific
request in the C band) to the specific user AGCH (in
AGCH there are nessages for all the active users and

t her €apgdidgte RevdHso andelit s oapatofi matdhe the ReSH/BAECH

for. ) ific 10 . Th S dat a
o G MR I A e e
MES anddasidiihi YL aKe) & @itihsaat surveillance

val ue, e.g. for tracking purposes (for instance

tr&0&i ng dfVRACE ipeekeaniMice. firetheMeatdlong CRACH), MaP
muni cation). In other words, in accordance with the

embodixtigsts &yl ooty datd fras K seek s dtandom Referenee,
and 7, .t.he.det i on of, . ed cantrol hannel f

G own ESROIERERE CHRE, SinifRBRAEIS 3t et 1R pefia R H
contr '

ook (e RengRclndAnuaeen e BRI ARIle 368l WerROC

t hat (GoAE@CHOthdse tie mbssagBACH allbhesadtbve aespus aad tisdrade a

the satellite will_ "approve" the RACH request (as .
subnitacddopgentiy Whas isrthe refuast apd sespoRSe her e Ispakific

channg| e &H.9. above by sendi ng to .t.h S i
Cha" Bt 188 sl ndRanesiord R o RPN fbalic Sociian O
i ndi cabimest Hiat ad becH ﬁ&g%vezsﬁoﬂﬁfqaﬁfe?&@\%ﬁi&%e\dﬂué,%ﬁ.
addition the AGCH i ncludes indfcation to at traffid
channfer ttazking puiposdhéfor instaaceemdking ¥ewardtyd tgeadort o
AGCH is matched to a specific RACH nessage. For

i nst aee MERdpecominusacativon). three identified RACH

nessages.. | _ e as. i ntercept.ed i
e L R e L I gt
?rle '\ﬁﬁhcr@félrgﬁceofo FeuEshid 70 tBS iRRIckeh éMrBgpsidEomes]
el ephone - 18-
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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calls, respectively. It would be desired to identify

t he RACH nessage that matches the AGCH since the
former would include details of the MES. The nmatching
procedure is based on conparing the Request Reference
data that is wunique to each user RACH request.

Est abl i shnent Cause provides the 5 information to the
reason for the request (for exahpte Pagi ng) and a GPS
Di scrimnator (paraneter that exists in the AGCH and

ci,asﬂsv Q—gée}y&%ﬁvfefgp np tREuIAC be adesirelStoniddntiBRGhepRAdT Homessage that

pr o | ocation matching. In addition to this
fnhecheAGRH AGOH dirsced e fpratarowoul‘d rn:éuchar depils ahifinMES. The

in the L band) .that the MES wou witch
rgnntchmar@%ﬁﬁm%us @ﬁ%inen)cmﬁﬂ‘?é% q‘éff?éﬁﬁgfﬂ(eé‘&?(/a fa that is
for 10 cond r e h
WEGUEN 4O ¢ frd® a'tlS@? ?{Aecgf) ﬁbestt agsct |1n ngﬁg g% i Erdxﬁ@es the
Hif&ﬁﬁ&ﬁ&‘[‘stb t&oréagélp%ﬂltﬁg ﬂ%ﬁﬁblstaom Aiﬁrh}ﬂavléaglhg) and a GPS
sanme, so called, request reference data. The procgedure

Diiscaiatiar(perasn ¢thr that eniststimtbatAGCH Bed inderiygdh ofsthe zctual
illustrated in Fig ncl urles extr

REGuesth %ﬁe‘?@ﬁ&’féorad}rg s thg [Qration ang ﬁ%lll&?ﬁ_?%%lblg? to this, the
2\0'1??%];5%}]%6% %gl e%% on %ﬁ?ﬁ%@g%&%&@m tge @al?zgﬁit) tlgzétethe MES

Wduld sherchaBR froheaieesGOre tentesicchanngh. dhel tragi) charmel serves for
case of discrepancy between the reference request

chadudily Hredactuslamanstassombetwemsx thecdl and éhm@ﬁlht% (both in

eval uated_ (54B) 0 Now t h con r

NaPpban AR LSS o B SRS KIS gy gCH have the

associ at d RACH and the AGCH

35 Rap taled et el e SO BT

char actrge i srbt&durefint atbaoi\&ﬁcar\elthvm leatblodjmbats ef] ﬂ@fn mventlon as

RACH extracted data, such as GPS. _Havin f

i s o, e 5 K R ERREY Pl o
tmeen orres

NS e AR %@%iﬁeeornd

I, U4 ROt e s

Cife 188 [ERRAY(S wee53B)e Thradstiof distaepericy heatweemde reference
descri bed I n accordance with certain &ggte%n%ﬁ s evaluated

aeduestidt thetAGEREeE & cragdasARACLL Tt can

(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. SB.

Thus, the traffic channel in the L band (for both the uplink and downlink) is
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30 Thus, the traffic channel in the L band (for both
the uplink and downlink) is - 19 extracted fromthe
AGCH nmessage (55B). This data would allow the MES to
switch fromthe control channel to the traffic channe
(56B). Note that by this exanple, the BCCH and AGCH
are in the sane control frequency channel and in
time-slot O but in different frihes. 5 Next, it woul d
be desired to detect the corresponding traffic channe

~ axiracted framwiiei Ak (GHbanskaghldSEB) halhmidats twadle atlomt tied MES to

Sl B o B LR SRy
B8, AN A e Y SRRyt s

R8N0 bitiih daFetdpdiragiest he RACH control channel.
Accordingly, the 10 proprietary mappi ng scheme of the
salNgixt,i it evordld beagesired ta defect tixhaomespondimg tmdboghtmee] in the

TR gl e RO WPl A AIEIRF L POBganang s been

dé%@&é@k?ged%?ggissg\f H?AWE%:‘O?%Q@, Lasbcge%glrié%c%fﬁ%ﬁe) it is not

annel t cedure o est

dietaredd tHae thdEhiteltite WorlPailogdty aGadfBvahahfel thasSfork §frt of the
The MES sends 8 tines, every 40 nSec, asynchronous

seancabaseel chane! ua8aBMhaies shae & A GHacaritrd dhiaanel. oA c@adingly, the

nbSec. For each nessage | ets SABM nessage r opse

RPBHEiaRe TRAARAS yoeeP eVl heTatel iR S gBIaP<atls BaTH® chatgl from

%H@noawﬁﬂgﬁ ﬁ%@? H?J‘Q%Jﬁé'l hannel . Thus, in order to
dtra ?_IC channel

et €ct nmappe it would be desired to

20 i dentdpbyificdealdd) ¢ siie MBI S6t Bahbidtedi e@hefnication (in
fromthe NM5 (in response to the AGCH) and to apply a
1eppansei torierpipbod eésGigl @aderwitehinghiettherl bhed SrEfic channel), the

EREHERRER O ok aSuhinend bR GincBE Vil A ha ey Sateway
R T PP e e o s 20 S (B P AL Ot &l mode

(SARIN) iédsbbs iigaalmarfthnae 00Bd0na8yc. Foridash rE@RESEIt gets SABM
analysis is perforned. To this end, a coarse mappi ng

massage sepnae frome thyyRramand Gatewgsi EhismessagaliTused fo find the
e\iA&)irggfiatierb ggggﬁ“@?%ﬁan\%eﬁh one embodi ment,

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 sﬁfﬁdient
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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provi des wi deband energy picture (of every transponder

in the C band), based on its high resolution FFT

technol ogy. These energy picture is applied 30
simultaneously to a plurality of down Iink C band

channels , in a rate that enable -20- to identify

bursts activities. Thus the MABOprovides us a precise
energy picture of the C band I©"'nk. The criterion of

finding the appropriate TCH channel s includes .

D démtifgwww@ts actividiest Thwe then ¥l PIO1dRES; Ushd PHeeise energy picture

respective,ener burst .is tim S ; t4

ol Fo ot dHinalef rirgrion fhenfineclhd dpBraniag 1o ¥nannels
(OGRS LR P 1cEon O hanoin] Whichth b Ripepllve endrl burst i ot
Stimtithg sutsosiallyedeiting) butlstthnmepof tex(AGORE) digmilng of

the bursts is conpared_to that of the AGCH Al those
chanmévertiag nay thEigySButhst WMAH is@nphed tosthe downlink C band

ARRER 3oy ReptbebtBira by sBRE e B BT

channgl.s) fheepirsd it kemparahio HABYF MRS 3@HEH. All th
(58851%%6%1%0?1&;{% tsﬁe Iatrtglgrlgpfsg%gss ios rapi d and does o5

diphneRquiviy exgrigy durstatimliys itsatds sthetastallendentishl {¢lese within
data transmtted thrqugh the channels. Now,_ it ul d
wedpfired prmeskas) arqg sendidaige kB! Sapigidefto SABMy Plamels) for
SABM chapnel s \h order t al t .
N Fes PRl SR s, (BRI ite i B 1R rocess is
%@idﬂbﬁd BELONdt Iégﬁiiré deplidif ¥nd1h8s BMEOBEHBAE FABYIAR transmitted

ssage and consequently identify the correspondln?
thraidh theathannel. i Nowhét wdeldnbd péssidle tiamtetate emmadplaters to the
recal l e%, accor di n% to_the protocol, [Eglhres ons

¢ e SBMabanng @%BMIF erqey é‘héﬁ?&)’?. RCY tﬁ%@?cq)l{l ?q:sgaurant-
SR S8 S PR 1Rt B S

£aGidky adh alonvesucahgC kRatify thbecstagendid t20fidhehannel in the
appropriate SABM nessage is identified based on "Con

RewhHnk £hcHannehr dsemey behratalbed aatordingienthief protoaohein response

user i.n the SABM proc and exists i .bot h_si.des .
Hogeemiil of : rAOCKBIERESOLYE B B RRtEstaiieond” Shdeordingly

RO PR S P AP TR R P M i ey s

GRAFHIS kfactBivRhYwhiehdekad Re Shagthgnb8Bar anet er, whi ch
is feasible after 25 having been all ocated the

denpdhatappsopriate (SA RN ticdsage isABatthehbesasd omdCeon 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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incidentally, that whilst the latter fine analysis of

the content of the channels is considerably nore

tedi ous than the prelimnary coarse analysis of the

energy bursts using the WAU (57B), it is applied to

only few channels (the candi date SABM channels) and,
accordingly, a fine mapping unig (e.g. limted nunber

of 30 denodul ators) can be used2lrn this connecti on,

it is noteworthy that in accordance -21- with certain
withoicieim egbegdiments orpdentd demodudatarseangsisgd, considerably smaller

i der ab| |ler. .than the few th d i | abl
AR h R Bse B Rl e b e usgnds aval bl e
i dr . i - a. Ei 5 0 n -
rost Anr RS A S bilpapreriort MR AB "8l 5B A° showm

et 'Qont Reetalurarh" hassdaddChif cihrnagldidae tIEBRRPERIYIERtEnatch the L
band TCH channel . Thus, in 500B, the con restaurant

bagk dgdl chamd gotthsapproniriate Shpaneé d G cchiannelhdhuasian 3008, the
R
%&ﬁg&ghfz@&@ trAgfit rthaﬁnég Birb g&lnggﬁgd éigﬁﬁy Bf ‘?ﬁe[e case of mis-match

ators to other can hannel s. Havi ng

totrsl isheagsffared peuadi ng SOBBME drdert te alldcaevddmaodulhtoando other
C channel s, the channel s which convey the respective

pandidatagSAgMMshannels. idreiagefouns the crapgspandingf SABMs in the
h ' L d .C band. ,Now,. .it ld b . .

GORBRRKL pd fr cetnall. ee EBfiHsH Bhirh hotTon i iesesptive matching

g!&mug hrd DRiddrad Bf %%@ﬁﬁgdng?ff@&%meﬁ%%éi ang C band.

ecryption denodul ati on; or any content relate
pr ocebwgit( wogld \bei pessibial s iptocsyst thet combmingchtion transmitted
anal ysi s, anal yzing 15 data that pertains to certain
thsppeh dhe walljccehanngls(5P2BYHushs Hegrwntisvdernodiatipprand/or any
he ¢ nipcation. transmtted between the MES and the .
e HPb i R Telde el ol RN Fo g Aol Bnalyzing
apg ﬂlﬁ@?b@ﬂns %tc%ﬁﬂahpfbgié 0B QWb e H OThiOWouRl AlfowkGo monitor
descri bi ng a mappi ng séquence ~ (i'n accordance wth
ther t@anmusidattinmeratymaeddesweeh ehle WES amef dreesther tommunication

Fig. 5B 20 _above, with reference also to the
devispy 05 the degredmnplicatiotur ning now to Fig. 8, there

w th SeaeBdR Rt TErve g TiEganer gy: Byoffing < ARBfing sequence
oundb@%&g,&% IRERRNENhBEd RN 80 dcAFBR IR AR GRS Lo 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.

802. ATP requests allocation of demodulation board to the traffic
channel frequency indicated by the Immediate Assignment
message (i.e. request from the network). This means that the traffic

channel data is extracted from the access grant (ACGH). The traffic
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25 801. AGCH nessage is received froman L-band BCCH
frequency and passed fromthe DnC to the ATP. 802. ATP
requests allocation of denodul ation board to the
traffic . channel frequency indicated by the I mediate
Assi gnnent nessage (i.e. request fromthe network).
This means that the traffic 30 c)hannel data is
extracted fromthe access graﬁtz“('ACGH). The traffic
-22- channel indicates the channel in the basic ..
chanckannebindicatenticehanme! imWEs hasis chaanehipioryigichithe
control channel. Note that the itch, ;0 t [
chanAdESiwilhbe S‘ﬁét%g d¥orp gﬁ? GPREQ F chgpdel iy Btee@t%tf g[%faé‘tvhgh
fromzthe n a f JP then 5

cal cﬁ?gl}ee{ggﬁice&l%inlr}g@tsé{ﬁgqggrgﬁ sg%%%‘i?drig to that frame
nugiyer . 8QYTP AXRapa$6mE thd encAGKHt thesfsage numtieneAVERRhen

along with its tiinestanp), and along with request
r ef ercatmgatpathertimestaglp eaEespABDRS tgdhat fvame SRR s

the request _reference paraneters from t A i

ne8Q4ge, ahdl B tg‘? efgél {Be5SEES &9 g??ee g&f&iéc—ilo ness g% &8
(bas u R BReH)of 1l
e SpERaFERLER) AGLENAOESePRRTRLnL sl L

ACCH AGeguency. Consequently, the mapping between the
RACH and the AGCH has been acconplished (based on

reg06st reViPensaagartheereguest I'6/erecd FRFABRCTS HEOTRABIS
nessages_are sorted according. t.he ti

506 bACEH manBec ARl SRclaren it o pcefoh BERH Hek36s:
nmessa ATP, Wi LR ti | IR d@whkdenis
L- ban%%??ae%é%ly‘e}gﬁﬁ%ﬂ{ f%@%ﬂﬂﬁﬁgﬁl 20 8075. ATP :
per f ofaEcH) WIAR | mapettat RACHI fraqRACH tanthe ASGEH nfzeguapes .-

nd | GongiaventIHeauRpying BT Pk SEnBAGT SaRe GHopR oS

the "Been gcsomplished (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 1o 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

processing.

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

directions.
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with these paraneters. The data of the RACH and the
correspondi ng ACGH i s passed to the L3 nodule for
further 25 processing. Note incidentally, that the L3
processing can process the data in the usual way, as
it was intercepted directly fromthe downlink and
uplink L band directions. -23- JQV|ng i dentified
correspondence between RACH and AGCH nmessages, there

follows a description of a napglng sequence, in
accordavies identifieth comespamidenss beweaenaR AR il oh G Olib teessages,

Qe description correspondence bet wee
e BN e dBigeSh's FRBRERS SRURERE, iR pfstnpancs with an
ﬁannngbrﬁ‘ ofotHe’ Ve gﬁog Begid 1ﬁhﬁ@n€égcﬁﬁﬂohr@€lf)\'vc cBnkéﬁék%dence

I's detecte The gener al ea’ls to trac

#éEeidenitjo A GCH doiv8 ABKI tmé@@zgi:s isxieificd bhéneagpivgnbetween a
the traffic channel data and map a correspondi ng

ﬂraﬁ'fch@anﬁahmel|andtt%ﬁ0&obm1d ¢hangelhadigtedtetsed on SABM

L umi aos 88ieral i P B ek R ARG AN ottt 2ATE, extract
M@feefﬁot'}?fhettmfﬁc' afRe RS Qﬁdrﬁﬂag' J‘céﬁ‘&a% tﬁﬁt@ﬁt ict c!'h%nnel in the

mappi ng etvveen e traffic nne ownl I nk

dovanlinid @Wbind Ibalsecﬂ)@nd‘SABM sipoial ehauris aranskotosdhat Juistantially the
description with reference to Fig. 9 illustrates a

woae SBningn thes ppe ghaicBeupeiGld FSIgRRIVES yletrgteds dNefiedtiet this is

or danc Wt h certain _enbodient a
wafndd 6 160 aBR el W sl BRI tiadte XBPbOS (n the
&f&fvﬁhﬁl@@ hhd Golbatgksl, %d?)r i%Cr?cQ Y Br zEﬂTkﬂ&vﬂﬁﬂﬁé H%c‘rfp@on with
channel s based on content ‘anal ysi's, in accordance wth
rdeteace toeRipdd ndhistrateThaisgoaraer loarng fa¢t) fprosédure feirgidentifying
9, 901. When receiving an AGCH nessage, the MaP checks

stk SAHAME InGAORIICS BHHCTHaR FRIDOdHRERE) ade Hifedespription

8@5%&%&# © Qé nﬁ%pedﬁm#%t%\/ag r eq?ge@%;@[gf’ g{og‘g)npl%gcdure for

ﬁegpﬁiﬂ ayC athahealsdbidt be @Rk SRANE I dinCadaRdaddealiiithC certain
hannel ~ frequency, and the mappi ng procedure is done.
Eﬁhbsdnneuts Thest turheng at first to Fig. 9,

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

902. If it is mapped, the MaP requests allocation of a
demodulation board to the corresponding C-band traffic channel
frequency, and the mapping procedure is done. This means that the
MES switched to the traffic channel in the L band  and
communication is processed in the downlink L channel. In
addition, comumunication in the ddwnlink C band is processed,
thereby monitoring the communication between the MES and the
other communication device (e.g. MES 36 and telephone device 28
of Fig. 2)

903. If it is not mapped, the MaP examines the timestamp of the
AGCH message, and requests from the WAC a list of all traffic
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NMS switched to the traffic channel in the L band and
comruni cation is processed in the dowlink L channel.
In 25 addition, comrunication in the downlink C band
is processed, thereby nonitoring the conmunication

bet ween the MES and the other conmunication device

(e.g. MES 36 and tel ephone devige 28 of Fig. 2) 903.
If it is not mapped, the MaP exami nes the tinestainp

of the ssa apd requests fromthe a
ot Ppudgiey i B R RS RS b oY ﬁlgﬁ(wsalwéwa&?mﬁf%
C bagd hii MRLE 1R V Yy i peg f

i ol s o} pRe R t?‘hiﬁt%,ﬁ‘f?ﬁst%@ 1 ghf meslot
specspecified in theectnashadsigsegnnent . 904 V\AC exan nes
C-band activity (by identifying ener 5 bursts
witti-n t héVAfecaadacs | Gebangt pCtisity sdatmlfym LANSES
list ests

L o bRt Rt 308 St IR T80 o 200 ledind PGS Lt of

the Ligtatbd Regl04QSs Or one-by-one), and stays on each
frequency one frane period (40nsec) -just |ong enough

t P0ecei vdD rmequSABMliccanen bf demeodwlation absind t foedach
there. Note that by this enbodinent the SABMis
t r andiEabeRey gntthagdist Clanswens o7 Ing-byrRDs), andgtays ¢ eagh

S0 LR FEL L BT B L
t hes &n COARINI Gt 8n e CITAGHE Wi s ABIRAUHAE AhSreal RioRS i tH1§’
intercept the SABM signal 15 which is transnitte

ti mesmbodseent theeS ABMiwcratdmitedrs tifes eebﬁmuparyafreugr;
of both sides is identical in a _given SABM traffic

chanfé? fstrséagcarandidelreS ABMiterdfie chamsle Harthe deyniink C
ldgf/\:ﬂ%l ﬂ(& aEEfB@gﬁ@ﬁé%tsQ grd’(ﬁs p%%%le?%n%hf% e:se:I cnantdE] ate
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 'mvention.l By this
embodiment, assumning 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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Havi ng identified correspondence between the AGCH and
the SABM nessages, there follows a description with
reference to Fig. 10, illustrating a mapping
‘sequence, in accordance with an enbodi nent of the
invention. By this enbodi nent, assum ng that SABM
signals are available both in the dowlink C 25 band
and in the downlink L band, the2®-foll ows a procedure
how to identify corresponding S ABMs based on

i nfloopat | OA T @laskels Mice SAIRVI fiGaE | 86 T8OMaP, along with
restaurant”) in the respective SABMs, and in the case
of matimlestahp eod cegpwtcigrigequenay (incthe Aabarel)sandrteneslot.

or a903us 1 y AN cleAadidete) deariandrs rageved dipmrgime ojghe
1002. éﬂﬁe@@ﬁﬁ?d hgﬁé‘%@w frame to the MaP, along with

ti mest anp and or1qi ng frequency (in the L band)

and oounes| MaP cdRPiresSABMidfoandiidat £31df (Bo® Srestalirant) of
received fromsone of the scanned C band frequencies.
5 1ewh reevedbriphBdé tohéhe nhbometionn ffel@l of {@onSABM

ol SR T, ORISR R b ot i S
h y ' f '

(o ¢ hEePURT S MRl S WL RipRRE e A faleyEPP e

pasiges. bot M &4 BOBS ABM\fRRmesith M TP Rk aiifesiildp abd

upl i nk/ downl i nk L-band frequency and tinmeslot nunber
1006. uplink/dewhbinkd -hardEkqegreyandammeslohnbober SABM

fr (fir upl ink SABM [i.e..downlinpk_ C d then
oulI0B K LA TEARRROTTIS A0Sl sFati B R SATIV, ibess
and ofg g [ | d: nk/ Lk, C : d S
t he ngéuggg smgm{gt%@msrel'%' 1 p%l?llg\rre?ﬂ%fd AEP ?Igrdﬁ‘gbﬁ#% L
descr sbh@Mhovedie dpt@gtespaidinggframet haibet andharigél3ing
it isrecalled that, the satellite re-maps CL

channépwniink/upbiakr elzansel. wendh Prpwlsi Breamessageasc Wity these

schene.
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 ciownlink 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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20 Thus, when RACH channel is found in the downlink C
channel (in the manner describe above), it is likely
that a RACH nessage that stems from subsequent cal

(i ssued by the same MES tel ephone) will be

transm tted through the sane RACH channel, allow ng
the system (using the denodul r allocated to this
25 channel), to apply the identi¥ication of RACH AGCH
and subsequently the detection of mapped traffic
Chandears A e MeAnERd @é&@ﬁ(tfetm%m& neWo\ﬁéU%)r willibe

5 LR Pl S AVBIEN ) B Ao DR
dynanguerend) f1BRIR2E ﬁﬁ”ﬁn@&ﬂaﬁ)‘fc%ﬂééﬁi&e BEV,

messages Ihitiated -26- fromthe sane MES (iIndica |ve
of i rdematulatgrsnalivcasdd &) chunnklsbian the @bannd {¢@dpdrkd aoghe
di ffer ent downl i nk C channel than the one _currently

noni ttetaddupiber i ehempglsl bt Bre sbszié these as éw@h élﬂfptha@d/v

| at,ors aIIoc ted.t.0 chapnels
(cowﬁﬁ?t 8 FraoeduEpdndinplpcasFd tﬂaﬁﬁ‘e ﬁ}éar@el
band)th:ddaﬁr ﬁ'h'léh MheOheld A CHOGgkssiRALs mﬁgﬁlﬂtéd MPhe net
dermodul ator allocated to the C band channel  through
whi cleffaee wimid RACHemeagage! syt bansistdd ehce The tnggermg
effect would be the next call ¥h g m ssed since
isdo

lt ri gg%‘f\%lrnw@q wikBagke spettedio Sk @%h(arrﬁm@mbly
hove hercRinrst B BRI ARl uddsB bR thntdthbhEes Bk ol

underif GRANIBST BhAQNcoSiMEEGoR s Aded rw h dHalvial® Wwho is
under cl ose surveillance, it would bé highly desirable
to i nimiec efise mmilancalmsm/duld Heuhighty deditabl¢ ds ihtencept

as requi red) | n accordance with certaip enbodi nents,
thi s BPRIRR 216 turecafs (a8 mgeas. rew@. as may be

recal | ed, tIHeacE@t%E@%ﬁlgger{aan Iﬁ)loldﬁﬂng&s,b%if%aﬁoy}ﬁay

latter is transmitted t
be avoided. Thus, as may be recalled, the RACH message is

followed by AGCH. The latter is transmitted through the same
BCCH frequency channel in the downlink L. band, and the
likelihood of "losing" the BCCH channel is negligible.
Accordingly, when an AGCH message is found and corresponding
RACH signal has not been identified in the currently monitored C
band channel, it is assumed that the lost of the RACH is due re-map
procedure of the satellite.

" Based on this understanding, the prbcessing 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.



10

20

BCCH frequency channel in the downlink L band, and the
I'i kelihood of "l osing" the BCCH channel is negligible.
Accordi ngly, when an AGCH nessage is found and
correspondi ng 20 RACH signal has not been identified
in the currently nonitored C band channel, it is
assuned that the lost of the RACH is due re-map
procedure of the satellite. Bas¥d on this

under st andi ng, the processing described with

ref erence 1ho Risyintiba s ¥ofefiad awcor devenerivi there
not limting 25 ehbodinents of the invention), can he
appl irewithstendier the IbstlotBAGH poasiagg, Bphisteraiy capable
t hereby detect mapped traffic channels all ow n

syst émdetectrdnnse tf%f@ccfé’f?ﬁﬂﬁ]iséé{éi HRUEPT e CorRite c%aftt{z)?ls
notw t hst apndi ng the,.m of, : fwitdheertain
descrtFiﬂSPHﬂe bg\?? Fhéf)]‘ségk%'e v og;uggg?}(?r}iagm\j/\%ze\?leﬁ

not w &H@@HMB@C ; gbﬁa&n&fbe%@bh PG SAUSABMesigyals m
is capable to deteCt mapped traffic channels and .
noni tor tHe ¢gMhsvweat] odesirableanioni aqcodansér eVithr GBI

(using in _accordance with ceftai, odi ment . o
cor r esipbpdisrads beimee}Raby éﬁ%mrhs/g&iﬁf%?sf%{&?‘g?a it will

.however, desirabl e | : o
errbodi%rl[%‘ﬁ ?g 1(‘15%1%?}/ ascueb@g{i\g%‘?%@?fg‘gs I%%kxﬁgdgsgygtehe same

si ncepmbd (Md bbtadl oM iR heleRACY, Sniposgne itfoRAGEDD such
nmessages Initrated by the same MES (and abt g'én f.rom 11
the neywNESHocitigor Qe thef mewrRAGH shannalgsfoupgsit wi

| ocation). Once the new channel is .f.o L] :
will alpWoip tBtSTRERr g?.fptlgﬁﬁg& RRPSIATES S LS Hﬁ%} r{-mepping
re- mappin occurs. Bearing this in mnd, attention is
drawn®F6"Eig. 11, illustrating a scenario to identify
| ost RACH, HeliriaeC@hidansemtdh attbhtionr imi dragnbadi At 11,
and with reference to the architecture_of. Fi

. 4. The.
- under iisigptagsaspeiaio ite idedydest &k Fh iprgeordance with

enbOdlcré?tg{n éribodiment 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. SA above). Accordingly, there is a need to
correlate energy activity across the C band that happened in a
timeslot similar to that of the AGCH message. This would allow to
identify candidate RACH channels, allocate demodulators thereto
and identify the new RACH messages which will be transmitted
through one of the candidate RACH channels.

Thus, in accordance with one embodiment:

1101. If an AGCH message was received by the MaP, _a.nd there is
no matching RACH message received earlier, the MaP attempts to

trace the corresponding RACH frequency.



that the WAU has | ogged the energy activity (including
the ti.mestainp) across the C band channels (see
e.g. description with reference to Fig. 5A above).
Accordingly, there is a need to 20 correl ate energy
activity across the C band thaéghappened in a

timeslot simlar to that of tRe®AGCH nessage. This
would allow to identify candidate RACH channﬁflets and
al{@pat e e dnkatioes thehadditionahpararaist idFYVeRd B

RACH nessages which will be tra ytted .. In QNBch
of t hédehiihtatrE @P-Fséﬁ%ﬁﬁglté? E@? Thtﬁéj ! m}iér%mglglgg? dance

wi th one enbodi.ment: fe ans AKdivEEEs dgenstmrk
r eceiiReOBERRG! %A%%%}%Sﬁé?% s " no matchin

RACH.
TE55RgC T QUEDVed,eat I, tht MY ABR Hot fBRACHOMCRRERCS.
t he” correspondi ng RACH frequency. éﬁ 1102tP VaP
5 ex aniwigsh tvere adtivaied raé (oprgaa riceireg 154 SREF B and

added to the AGCH nessage. by, t JPi tdthast &P of
i n1WB¢.ch Wﬁccéﬁ@gﬁéng%yq?&gﬁlvﬁ\gs?gggﬁ\%s recei ved
by the ne requests fromthe WAC a |i st
of RA@QVF%Mﬁégeﬁugh%?ch were activated at (or .
ne grlb é't he gpgcidiadehimessiagpprldoy. toE Bédakinfsquencies
C-band activity log and returns |ist of actiyvat e(ﬁlll tors
RACH fdcetegncires 1thes WREP @é@@dﬁ?gghalg%ﬁ%‘inﬁg ISR

to the RACH frequencie recei ved f NG RACH
10 (i ncl thereig)-aThetachay %mf}ﬁ%ﬁ%gg 1{3(1{%‘ ng[} et o)u.re These

channe] s e likely t iccingohalt ure RACH signal

t hat é’cﬁnlagé%ﬁage§%oqd%etgﬁgﬁcggna%l. The present

i nvention has been described with a certain degree of

particularity, but those versed int

A eart wll.
r eattht Yprep@tte dhanéionhaes vlzgﬁfq'nol@scrilgecgpy@ 4 i Giein, degree of

modi fications may be carried out w athid@at various
f r opartichlRrEY opid 19Ps§ }r]%rs?:ci i ﬂ},ﬁ %W@%P%@Y %ﬁ%\(d 5 Sl% vario

15 alterations and modifications may be carried out without departing from

the scope of the following Claims.



29 1. A nethod for intercepting and nonitoring of
cellular satellite conmunication wherein LLOYD WISE
conmuni cati on between at | east one nobil e device

(MES) and the satellite is through a first band |ink
that includes plurality of2 first-band spot beans each
acconmmodati ng at | east one %asic channel unit that

i ncludes a control channel and corresponding traffic
channel s, and conmmuni cation between the satellite and
main station is through w deband second-band [i'nk
accommodating plurality of second band spot beans each
accommodating at | east one basic channel unit that

i ncludes a control channel and correspondinglhéaffic

lehanndl smethrd rfer hisdereeniig sty WeREQIhgOfmpelidtinettrllite
a_control c ' i J:S b j1-E :
B ROl iioar RACG, Bl aReBRl bhesh ileay G0 aldee, AMiice
M i genshtdien theteighi € dirstUstinduiénls piett inelades pluribéy of
(SB Mask) data in _the respective _control channels. 2.
firstebandt et bednd pameccopeydating At 155EPRE ﬁas(l‘é) channel unit that

.C rising: . i) findin ro zont roj. a

1t ’E%ﬁ) a cg%%tf(?lt St gélsgﬁn cog{e?]géndqc nneﬁlaio%& [‘:ﬁlghnels, and
capkditdtion’ beStechame, sateldifel andembld wtatignSE Waskgh wideband
signals derived therefrom ii) finding at |east one

sReamdobandc biok saccommerlatingrplaredity (RaTSapnd rbagdwsrqt freams each

second .band |jn accor di t - pr.ege '

BRTPBALEE Bl i r iy R b B Bl fogirpl channcl
Aardovieshorldney efaff@dthdnink)s, itgemeitiofi agnprsngi cal SB- Mask
signals in said BCCH and RACH channel s, the RACH,

f r ofetegting gnambetveren| & st rrliaRRgtHOT thiet ok first

| denthd! £k RaVesKeQRhithe! BonFA thtnef " RowRink -OYD
second band link by identifying identical unique spot beam

number (SB_Mask) data in the respective coritrol 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,; '

ii) 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; .

jii) 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



30 the downlink second band. 3. The nethod according
to daim2, wherein said finding BCCH includes
i dentifying BCCH and nmeasuring BCCH rate of calls and
wherein finding RACH i ncl udes neasuring substantially
si mul t aneously energy of urality of signals in
respective channels of said downlink second band and
wherein said criterion includes analyzing the neasured
energy to identify RACH signals at a rate that
mat ches sai : s, and wherein said
identifyingﬂé 5%@%1@%%8§%ﬂﬁﬁgbludes anal yzi ng the
SB MASK data in said found BCCH and RACH signals for
identifying the identjical $B Mask dat a, . The tgqg
accor didng t o l6pameipd apereing &R asuMEEB rapEns
> . r‘ 1
e e g el S T I
whereitn fires RIA CHeinphelee dicaguriigadubstantially bierultaneously energy

conprising. extracting data fromthe RACH signal qf the
ok plyralsy ofrigialy In TESPETRE FRADREN %fé@tfﬁ@@‘ﬁ@hlfl Seeafi gt and
e ! . . ] .
RS0 R EREL oot R hliney 55,98 fug race
siénal?hﬁ gehioethaceetcied gatdo BOGH one: of dadile, paededhargin said
ai ns, further corripri sing finding an Access_G ant
é

idenairne siSFhaYlaskn signal éghitdes) arghing tho S B_dMAgKadars imRaid

fir ' i fiyi - [ [
hER IR IhALY' 1Y SRMSRICAN R Mol coe
said identifying including determning identical
request reference signal in said AGCH and RACH
4si gnalThe mghodaeconditgotd QlaiwrHiweereid Wi ngeudng BR&H rate

recedi Clainms,. further, conprisin e ' J .
oD e e PR EPRATEIS A% Sae ot e EEk T b i
and downlink first link that correspond to said
control channels. LLOYD WSE 31 9. The nethod_

Saccor Ghagnethod) aacarding iRernsi 18 apfd thifePercering (rimge durther
swtching to a traffi.c c | ' I St
cGpyiiEngt S e Pa Pt R EAGH SR ALY PR channcl
(AGCH) signal found in said downlink first band, and

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.

LLOYD WISE



i dentifying correspondi ng SABM signal in a channel in

t he downlink second band |ink according to a LLOYD wisEe
predeterm ned criterion; the latter channel being the
traffic channel in said downlink second band. 10. The
met hod according to Claim.9, wherein said identifying

i ncl udes neasuring subst attiall y sinul taneously

energy bursts in channels of said downlink second

band Iink and wherein said criterion includes

ol dentirfyi Agyaly aéc%g(ﬁhé%ed'ﬁﬁp elwhdtekgl E&f€cting includes
respective energy burst is at first timng
sGitoBingrbisatrhffici denhélcial saidofiest bewdactordimzrig dafa edradted from
(AGCH) signal, and for said at . |east .one .chapnels
andéﬁ@myﬁ?ﬁgn‘fa(é@é}@elﬁmaf Oﬁnée‘&ué eds‘rvnéa&glﬁﬁ gifdds .and
. o latter I . . U ,

ST A PRTREE SAAPES Y IR SRfe! LS Bofgaar Stoond
bage airti Agokdingny ©mpecdeter@imedreri®rivn; M, latter tchemel being the
conprising, processing co nication in said traffic
teghiap pleanpel ipsaiddeWRlRRSRFORE OBRYI ng to Claim 11,
wherei n said processing includes applying decryption
and denodul ation to said conmunication giving rise to

10l ai N TRdirtdal &coddng Ih€laimiohedesdin araitl ignti fy s ynduades
of the precedi_na clains, wherein said first bane% i
rpeasHENE. BhstrnsiabY s aimplenely DARERY L TS ClthAivgnnels of said
The th I ang: of . _.Cl i : e
G IR0 FRTTP b8 BB el ok tifyins o
1Eak oY eheemdli iy veliich nbei teapeatiyeoéneargy | bibrar is adtefitst t @ming
communi cati on wherei n conmuyni cati. bé en at Ig?st )
sohetanipally slepdcalde a3eonmsl (yes Og.@algﬁé@e Tﬁﬁa@ and for said at
satel Li ISt ) ' ' ' .
BR% Pap i radls IHPiPRe T iRl RARS Lfinl et SAPSL AR e

IbgévétRnnélinsonsatugingisarl antficrohiamme tintheodowslink becoudtband link.
wi deband second-band link that include plurality of
second-band channels, the nethod conprising detecting

a map between a channel of the downlink first band

link and correspondi ng channel of downlink second band
11.nK  The method according to any one of Claims 8 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



by identifying identical uniqgue spot beam nunber

(SB Mask) data in the respective control channels . LLOYD WISE
16. The method according to any one of Clainms 8 to 15,

further conprising detecting a map between traffic

channels in said domnlinkdgfcond link and downli nk

first link that correspon o said control channels.

17. The method according to Caim 16, further

conpri sing processing comrmunication in said traffic

(l&%@;nﬁ'}d&ﬂl&%a’cellﬂ@ sqﬁ;otﬁ%ﬂ f‘f?grﬂnﬁ% 410 tfdtah Bludids ) urahty of

erein sard processing-inc appl yi ng decry
fastch ahdnabelhels,i o dopisanidatt@nbethiceathosmteilivd agl niase sthtnon is
plain npedia data. 19. The nethod according to_any one

thgpugh avidsbasd ¢ gpcopd- babrléitn Bal dnelifsplupRy %.Sﬁ@omd -band
cHﬁﬂ%lsantﬂe??étﬁoc?%%ﬁﬁglsﬁgnd being C band. 20. The net hod

according Clainms 15 to 18, wherein said

sat gkdettigy Reinag Hehﬁeeﬁcﬁf‘chalﬂilel of Aheeloadinkofirst band
intercepting and nonitoring of cellular satellite

conhinkiandt GuTESRPRIIRE § @grﬁlrmf i davnbnak seeecehangd lipkast

1 L AR ERich Mg 0ot B Site (e MOS0
SpoataeHTEheSRE o&@é@ﬁﬂ@@lajhlaﬁ@elﬁt | east one basic

channel unit that includes a control channel and
corresponding traffic channels, and LLOYD WSE 33

fgomm gﬁ#tﬁgd Qgéo“% B b qug)%%%lf &ll%?n and ey l}uxgﬁ%téo%ﬂmsmg

is th W de seco acconimo

dl@tdéﬁalgl 4 Yn& betweéeh haffit SRainebeanBaadbwnasle m&anmqm
| east one basic channel unit that includes a

d@@ﬁﬂmlilﬁr@hlatﬂﬁ@lat cerspend Fesd aentry cheridls.c channel s,

e SOOI R IS LIS TR LB bl b

Johﬁﬁﬁmbﬁtiﬂﬁi&ﬂb@ld@@ﬂﬂc&ﬁ@ﬁhﬁ&ls.to said control channels,
including finding an access grant (AGCH) signal at a
first timng in said dowlink first band and

1'8(.jent 'Tfh%l Réthod 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
comumunication 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



a corresponding traffic channel in downlink second
band Iink by identifying an SABM signal at a second
timng that corresponds to said first timng. 22. The
met hod according to Caim 21, wherein said detecting
includes switching to a traffic channel in said first
band according to data extraéBed from an Access G ant
(AGCH) signal found in said downlink first band, and

i dentifying correspondi ng SABM signal in a channel in

tJb@nﬂQﬂY@ﬁﬂi&k é)%ﬁg%d theb @th{hlﬁée '}Flg?ﬁlgi?r( %h%ﬁ)ﬁte ‘l?s ElgioHéh t\ﬁ@eband

pr edeterm ned criterion;

tseabrid-barchdinbe laceommatdatifo Witiralily SECGRet Bangl. spd8-behAR each
met hod accor di Eﬁgﬁﬁto Claim22, wherein said identifying

I ATEPRRES AR 45t P eshasis ahenngl it that inghislensl gpntrol channel
BRI tiRAiSe HAROAMAELR, ole S8h0a dauplipk second

band Ilnk an rein salrd criterion
i dentdefegiing atmap emestveamnaraffiandiehnéls whisefd dB®nlink

respective. .energy burst is at first timng .
substsﬁ‘i'ﬂnidalhf‘g ’i‘rkﬂ%ﬁpf"’él ktfirsh linkc dhed eqrmespgnadftossdid

AGCH,.oaf ' a e, C els | Lf,ying
a chgﬁneﬁl &\nﬁérﬁégsl’ gi%g‘hl%iﬁ‘ eﬁggﬁgAﬁ?\/l %%g%aﬁ%, t?@&ﬁzﬁt er
chansignatatresfifst titiimgirsaidldéwalidl frst bandhd identiBang
downlink C band |ink. 24. The net hod according to

any o AEOBESRYNGHng; traffict chapnel in domméink sepqnd sandglink by

Fraf Franeank 8, CORD Bl &teGyf Bund it SHRRGHmaS
accotalsaid firss tichiagm 24, wherein sai d processing

i ncludes applying decryption and denodul ation to said
communi cation giving rise to plain nedia data. 26.

e nethod rdi ; any, one, of ai.ms 21 to 25, .
\-%E'er ej nﬁlga} ﬁfol rg%&)g%%%dt Opelaiy %Ebgﬁgleé%(fagéfiateg%%%cludes
sevitdhingi tog tCaffimnchanel. in Bhi filt bati aceedife daf St cR¥from
of ai ms said satellite being the Aces.

1to 25
38, AACHRSL %Pt]t‘ g‘%@@ﬁ)eﬁtgélﬁk ifagndiia pajdi dewnhnk ofirst band, and
=0, A T Dot on her e e

SR ruttrie PSPl S AR XRaBBST £ M pipmtinkc 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.
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(MES) and the satellite is through first band |ink

that includes plurality of first- band channels, and LLOYD WISE

conmuni cati on between the satellite and nmain station
is through w deband second-band |ink that include
plurality of second-band hannel s, and wherein said
satellite maps dynani cal |l a channel in the first
band to a channel in the second band., the nethod
conprising: (a) detecting a map between a channel of
25he dohe nhdtlod iacedrdinpatsd Jldink 2aneheRsih 88ROPHBEIng includes
channel of downlink second band Iink. i Frespective
aﬁ@ lying; decepiion adrigppiduiationdo saidecomsnhuidatiegiviiiggse © plain
i £8, wherein said detecting includes identifying
3 |cal uni que spot beam nunber (SB Mask) data in
the respective control channels. LLOYD WSE 35 30.
The nmethod according to Cainms 28 or 29, further
260npr T8¢ ryethed aseardig ta amwme:tfv@emm Rhi6 6, whemsirebad first
I S n and link first [link
b?ﬂgﬁghggggﬁg%n %?gﬁggP%ﬁb *# els. 31. The
met hod according to any one of G ainms 28 to 30,
wherein said first band being L band and said second
2hand bes mgetbod aerprdizg to Anyrent ofl Clasmsi2itte2Oe paiil meteHitel being
dﬂé%orlng of satellite comunication wherein
hi cati on between at | east one nobil e device (NVS)
and the satellite is through a first band |ink that
i ncludes plurality of first-band channels, and
28o0mmupi catthah bErwedercebtings atndl Inhdndtoaimg i ncsilults anatellite

R P o P EE Ay i RBEER, o ot B mobile device

(BP9 S, 2504005 SR LR iy of i
bauk chapwidi ang G@nﬂnmllca@harivﬁéWG@f ths;aatdlldevmidi rriairsetm)irod is
th?glpfﬂl lviv{cllléijalgci is)ecgnec{-gg&ci q%ka that inc uc\ilve eprfur%h%yr agf 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.



channel associated with the control channel of.said

downlink first band Iink and a traffic channel LLOYD wisE
associated with the control channel of said

second-band [|ink. 33. The nethod according to claim

32, wherein said detecting (i) includes (1) finding

Broadcast control Channel ( of said contro

channel of the downlink first band, and (2) finding a
correspondi ng Random Access Control Channel (RACH) in

saL d doywd ﬂn@&o&%@&%u&?ﬂﬂdauﬁg 28 Ldr%@fbs(\g?% c&%r?pr?ézlﬁ%gagctmc

met hod according to Caim3 wher ei'h
(ai gp |bﬁbi‘/qmetsafﬁ(clcﬁanmisi im galdrdommksseanahtmls lagd aﬂownlmk first

n _said r ol nne of the downlink first
aﬁﬁnggkgv%{ COEWSP%% 8 TS gﬁ Sto sai d RACH, and based
on the AGCH dat a, |dent|fyi ng a traffic channel

associated with the control channel of said downlink
3ilr st Bhndngthek ac®sdingHe anptonedfatemnd2digo 86, Ghaiem &3d first

P e L B it S0he Bk PR eher st ﬂé”geépot
beam nunber (SB_Mask) data fromsaid RACH and in the

case of identity between said extracted SB- Masks,
dét er m Aimethoaforsatedcep@agi and rmmmn@soﬁ @a&ﬂité cBAehtnication

nmet hod according to Claim 34, furt
FBiSERR R UBRE St PR Holidtiopnt sribilendesier P i e
§?ggﬁt§§?g& X a’ firct BQ&H hH% tifht ﬁr?cqﬁ'ﬁtplﬁﬁh?}y 54 Cfestsba%Ia Channels,
and communication between the satellite and main station is through wideband
second-band link that include plurality of second-band channels, the method
comprising
() 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 associéted with
the control channel of said second-band
link.

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

Channel (RACH) in said downlink second band link.



case of identity between said extracted request
reference signal, determning that said AGCH
corresponds to said RACH 37. The nethod according to
any one of Clainms 32 to 36, further conprising
processi ng communi cation in said traffic channels. 38.
The met hod according to O afm 37, wherein said
processi ng includes applying decryption and
denodul ati on to said conmunication giving rise to
@4ai N TR, t taho ° i to any one
of O ains Sgth?)g a%g?l% e@*ﬁﬁﬂﬁ&%@#ﬁe@ﬂ%%?%gcggng L
ahhchuddsisai d second band being C band. LLOYD WSE 37
40. Thelyethgd according to anyone of Clains 32 to 39,
wher ei i1{ he TBANE| 11 esCats Geati ngnaldh GEbhan said| east

one controlo@psl ' t ' n t.o a
spot, the rr%t hoda?azl?ﬂ]g?etggn%ﬁgsllhﬁn(g 'ﬁ) g%é(fe‘%ql g a
map bet weeAG(Hi ¢drrespdndingtts GhidcRAITIE) aref badddeon
downl i nk fjrst l.i nk and  correspondi ng addi ti onal
cont r ol %‘r‘f é?‘ggﬁ'gsg?té’ diRRIYANE sac siadfipasbannehk;

ch
(ii) detecfdshgiaadd"BR X\@ﬁﬂ: Ltional . fraffi.
channel asgociaat ed I\}\:ﬂﬁ e lg%gﬁ%lodggﬁalc%gﬁwid@(
channel of fissaband Hokwnl i nk first band |ink and
additional traffic channel associated with the
addi ti onal control channel of said second-band |ink.
43. A pySLH Mol td itoring.of
cel | ul ar sa%%ﬁ?iatdg&td?%nd;@g?% b pmptising

cxrantingcaspa rbehet maabera(SB_84ak) AR FHRI keiddSvLEe
%sg{ and the satellite is throggh a first band Iink
XA 8sSRAt ubeam mpmber (BBr Masish rddtas fisim reahs each
Faampdat st I ¢_channel unit_that
iR%cI udes gﬁgg%t% %%% %2h§a%eglgfy g%(%vefgr ?aégr%h'a?tﬁa %é'af fic
Mraskn determiming that caid\BICCEE doprespeidvas Raidhr Axael it e
and main station is through w deband second-band |ink
accommodating plurality of second band spot beans each

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.
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accommodating at | east one basic channel unit that

i ncl udes a control channel and corresponding traffic LLOYD wisg

channel s, the system conprising apparatus bei ng
configured to detect map between a control channel of

the downlink first band |ink and correspondi ng

control channel of downlink3gecond band |ink by
identifying identical unique spot beam nunber

(SB_Mask) data in the respective control channels.

420 A ' epti an ni_togkn w

2o oy SRR oLl WRAATEr TRl 12" 55, wherein the
centeilitd aldddating hdtitieanl @tledstant comeoland ds8odi@MidGeatfic channels
(NE§2 and the satellite is through a first band Iink

t Wt SRR desdhof fiyrdier e9mprising r st - band channel's, and

communi cat i opybet : I]j Jmi,n _statiaon - |
is LLOYD : Vi st 3’@3&5 %&b&%ﬁ? %th%%lbﬁ BEp] lgennel of
that include pl uhakbtyliok faschadt bma@pdcdmmdpbﬁdigg hﬁid%tional
system conpri si ng apparatus bejng configured to detec

a map between &%‘iﬁ&rﬁb@m@@fﬁh‘é Inkrsrend sandolimiel

link and corfgspondi nne ownli.nk seco

band i nk by&ﬁdentﬁ?@?“n%rh?c%aﬁ ib%g‘f'eegln?ggﬂlé{b%gt tb%g% channel
nunber  ( SB_Mask}sodiited iwith hiBer eddif6hdlV €os@#lt fcBhnnel of said
channels . 43. A systemfor intercepting and

noni toring of céepaliak Best éhandt Enk cendnadditianabriraffic channel

wher ei n comuni [ yween at . l.east, one nobil e .
devi ce (MES) a%gstotcf%geésjg%l\éﬁlﬁﬂ eaﬁlckﬁ??ﬁloﬁ%’ﬁu&?rcb?n%énﬂf said
l'ink that includesondtbandllinky of first- band spot beans
each accommodating at | east one basic channel unit

that includes a control channel and correspondi ng

tgpaffic c I a nj cat i on. bet we t .
s‘gl?el I %eggﬂgﬁn&%ﬁ g? &t @%sﬁ@r%ﬁﬁﬁoﬁ%eggnagﬁm satellite
senondaibatieh hirkeia cammangiattiotg betvigeal att eastf ofid medbilkangkvice
i@%&é\ beaps each . .accommbdating at | east one basic

Pepndinthe sateltits scihirned & Tegnbang) linkh dheieincludag plurality of
i i t onpri si.ng..
PRI A B ARl e A G5 RO BBA W

tinetufles ehasumelo$ ichasddil d adl@WdorRKpGRERN thdfiK  ABfhels, *and
downlink first link that correspond to said control
QPRTRBIISation defigang ther safaility and meine statignaist thro@gH)wideband |

Sgeg&?d-béﬁd ‘Tinj(i 5<§ctorr{rj1ma§.]i%gi ﬂursa‘ﬁilflt}g oqosewrclzlohg lﬁaafnldr ssggot 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



band and identifying a corresponding traffic channe

in downlink second band |ink by identifying an SABM L

signal at a second timng that corresponds to said LOYD wisg
first timng. 44. A systemfor intercepting and

nmoni toring of cellular sate hite conmuni cati on

wher ei n conmuni cati on betwe at | east one nobile

device (MES) and the satellite is through first band

l'ink that includes plurality of first- band channels,

|
T R R
i stehnele, phergkiety c@ﬁpﬁ@ﬁignébﬂa@ﬁds beh@n&ﬁiﬁgm@ﬂ@b detect a map

wherein said satellite maps. dynam cally a channel in

tlFFéWP‘Pr# atchpenrd ofithe éownhnlﬁ Grsijgang Hinksasboerirasasmiling chaonel of
c?£ !H.kc 9&8[18 8 /5P g{/ al‘{llé{'ﬁlfg%l ngertlta %‘?f {u\%ﬁp R&f beanil number’

meen a’ chann e do

b(@rB:I_Maskl} damduLuQY@sy&oﬁEe coftréladaasgiendi ng channel of
downl i nk second band link. , irrespective of said
dynam ¢ mappi ng. 45. A systemfor intercepting and

itorjin (P a er el .
i Aaty Shp e il PR A ioritl” (3, el gyretic
aggininficaSéad elidre® témiduhagbn ebetiwest abaguit |dn6kmbbﬂlé device
includes plurality of first-band channels,

c@threditthe satsBitdisthirough Bust banq ek dhad Hl*ﬁdil(#ﬁsglma,hahof first-
PRI A o R ORRAR AT b lnd Hlic, AFLHAA unit that

secon e system

cooRides| ag o@mar athgnrkei agd ceofregundhhgt 0 deffet charnf@f, and
between a control channel of the downlink first band
| $oRypigater rhesyeetithey satalliteornd: HRgin estalien gautblough WIdCband

g%\énl r edel(tﬁg‘nde? gm?n ldapur}%p£> lﬁlrath\%ggﬁfgﬁ c cq% é  each

a&&@ﬁhﬁdc&ﬁn iat ledshen€ BRdiE odhaghelnngt efat slmlddesc&)wﬂttdmhannel
first band l'ink and a traffic channel associated with

t &l @@mmndmganmfﬁc eftanggisd ﬁ@cmelnamnpriswg apparajys being
a cP ZP’ é)etect%trﬁ V\%gg et%g tr%?f gﬁ% es anlél downlmk second link

|ca O GHe S arge

si:ai idewndihk afifsat Iehit ith& E6H¥SPOIE ol Sdld Sy&itRM cmﬁélgl Mncluding
communi cati on between the nobiles and a satellite is
abindiaged #acess Bragt {AGEH) 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
communicatioﬁ 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



band spot beans, chosen by the nobiles and wherein
comruni cati on between the satellite and the main
station is achieved by using a w deband second- band
link, and wherein the satellite is operable to change
t he mappi ng schenme of the first-band frequencies to
t he second-band frequenci es}9sai d apparatus conpri ses:
at | east one RF second band and at | east one RF
first-band receive antenna which transnits the
received.signal s t _one nd-.band and .
FOTeEEaER PR, g Bk erdRRd e BRR e EMER Ve of said
|ay@ﬁﬂ@dh@kﬁhgrequency RF distributor which receives
signals from said RF second-band and RF first-band
receivers and splits the transm ssion into groups of

diadul aror SR Bec g ate S eiBelrblolg tait popmunication

t Qefeid Tom@icdtioRoyane¥n A eehst Whe fr@blls)ﬁeﬁ@&:t (msg and the
identification codes of target nobiles and decryption

neaeltigreis; thepugh adirahioans lndphishinclides piiklity ofe ﬁeﬂtxbesd chennels,

FAE PRSI e URPREIE 4R EePEabE HEOUE Macbans

f seQHEMEhe JirkC Gk dthIGdé PlirARty of IsBBHACKHMr @ﬂh@@elsanﬂqe system
correlates said frequencies with said first- band’

f pempasing espaln@ahgmgf@mﬁge@drtd|dngectam chapdistwenr mgorstmldphannel

COWI&% n:l.imgsflﬁt 7bap§ chcflf%p%r? 1@%%@%&% Cg&{“&,ﬁl M said
S86WAKkNIb3ebna e AnE lﬁ:[kba% aﬁb%rat{@%e pﬁ[‘tﬁ%ﬂ@oﬁ?@ﬁé@iwgetect a

to Caimd46, wherein said satel |te bei ng the ~ Aces.
491apAheta/pplaraattw§ﬁ¢ athahntle assepiatadg wathd thﬁonon@oh epannel of said

SR E Ry Bk DRk BB el PR JRRa R o6 el Mhanne

cempidksahiYanhehween the at | east one nobile and a
satellite is achieved by wusing L-band spot beans,

chosen by the nobiles and wherein communication
bggmewgeaﬁaé%gqbt%e%}guhg anﬁml moni c}nantg go%fn%n%%ﬁor?sy Egtween

LLOYD WISE

usi
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;



band |ink, said apparatus conprises: at |east one RF
C-band and at | east one RF L-band receive antenna
which transmts the received signals to at | east one
RF C-band and at |east one L-band receiver
respectively; a control unit coupled to a coarse
mappi ng unit and a fine mappPng unit; said contro
unit is configured to cause said coarse mapping unit
to identify substantially sinultaneously a subset

i ncl udi | Ch f f
sai d & Bwdl dodandiaer PRk aholiel B oot qhaieRLy
pri ma thacfigstibandBREQnty shectruandr L& MY SEentdication

frequency, said identifying a subset including

anal ys¢asleppf tasgetgpobitpstaadideeryptios segsageband
frequenci.es. said control unit is. further configured
to caubd ELMEF bR B ST C e Mfoteer RS P ah L gt
frequeftem daldmkaiRAtS lefudieh %@itri@tﬁtor,fah@%@ &g Emapditeh
is mapped to said L band frequency: 50. The apparatus

accor dicagived frauanciey, aopradiaBntas dheirf time wapprengeurind

or oo i ORlEF s Rl AR AL R BeP G IERREATEY s

L- bandfdr i-€HEIRs Yind RS fodifg shiteconuitgicatddnssai d
denodul ators is considerably smaller than the nunber
of said C band frequencies. 51. The apparatus

agcor di to dains 49,.0r .5 wherein said coar .
mifpi ol T B efiigRes s gt rpaTHeGe P g bend being L-
apSRCARE £64 RBAETAH befg: C-bARd.apparat us according to
anyone of Clains 49 to 51, wherein said subset of C

band frequencies being control frequencies, and

rein.said L band frequengcy.and_ identified C hand .
B aentSF bEPRRAED ARSI BquiaiEy 46 Yl iEd sl heine the
agaeey ding to Caimb52, wherein said L band frequency
bei ng BCCH and wherein said subset bei ng RACH
frequencies, and wherein said

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 L band

LLOYD wisg



fine mapping unit identifying said mapped L band

frequency and C band frequency according to identical LLOYD v
uni que spot beam nunber (SB Mask) data in the WISE
respective control frequencies. 54. The apparatus

according to anyone of Clains 49 to 53, wherein said

subset of C band frequenci elbeing traffic

frequencies, and wherein said L band frequency and

identified C band frequency being traffic frequencies.

of G A WG TReA “EIRTIERG TERIG AR E
Acceszdg\%h%&&%bgﬁ(g 8luenBiekhe control channel of

sai d d and Tdentifying corresponding
RACH ssagihabntral urieis fuothier obnftgaehéd causesaidl fowwmappirgC

dont 181 ioe LD Peb e cetRieg i A BaRg ML B of
RACH sggnahSies 5®hicﬂih§1&@g€dﬁi USidackidddghehey. O ai m 55,

further tonprising swmtching to a traffic channel in
said L band according to data extracted from an Access

Geant (AGCH) signal found ip said downlink. L band, . :
ad® i dekhS RRPHBIUE Sredieh if .ggam Agmwi)]e 0, said fine mdpping unit

Cgagg? Pfu?aﬁtjgeofd@é’l‘m)(ﬁlﬂgtog Qx?d"lqsslo'bﬁlfcdaﬁx%%ﬁbf‘ @vHiéh @re tuned to

pre ermned criterion; the latter channel being the .
t c@feki seqieatinky the dabdnd dfrequenak €pdsémch; S mhmber of said

apparatus according to anyo of Clains 49 to 56, .

{ APmAGEoED S (COPHGCD R YOASF HERi L ifHﬁT?ber of°%aid C band
cgl |gations transmtted through said traffic
frggﬁ2%0|és. 58. The apparatus accordi ng to anyone of
Clainms 49 to 57, wherein said L band frequencies

i nclude_1087 frequencies, and

wherejn saLd C,band .
f PbquenEheSPPRIEIL JECFIHE 19 eﬁ@aﬁﬁi"é’gors%& Ppgrein. said coarse
a i5&GRE divig R finiChRd AR oditddproessor.
mﬁ%ﬁé&#ﬁgg&ﬁ%%b@reg?gsg?f%%ullat or Is smalq:i er than
100. 60. The apparatus according to anyone of C ains
4%2.t ° 5{“}’16 \ggle)grgltug gc%ogdinga}tgealmlylohee ot%eéﬂi%ng U@ {%cgi. 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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55. 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 corresponding RACH signal in the
contro! 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 criteyion; 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 is smaller than 100.

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

satellite being the Aces.



