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WD 2006/ 111974 PCT/ | L2006/ 000490 -1- A System and
Met hod for Processing Satellite Comruni cation Data
FI ELD OF THE | NVENTI ON The present invention rel ates
ratus and nmet hod for intercepting _and
ﬁr‘&n’?&é’??’ﬁg a satellite communication system F§T/IL2006/000490
DESCRI PTI ON OF THE RELATED ART There follows a bri ef
description of the operation .of.a prior art network
system 8 (that includes satellite 12) with reference
to the schematic illustration of FIG 1. 10 Thus, the
prior art network system 8 transmts and receives
nmessages to and from the nobile devices (NV5S) 36

t hrou . th -ba l4nk that _ingludes spot-beans
32 ang@ﬁsﬁﬁl&mﬁ%ﬁ%@g}{ W3§§W%§at§§}t5 ugicagionfihada
downl i nk L-band |ink conmunication transmtted through
the L band spot. beamoriginates in nost cases from
the primary gateway station PGW 10 15 through C band
link 14 to the satellite 12, and then fromthe
satellite 12 over a specific local spot beam 34 to

the nobile 36. The uplink conmmuni cation of the NVS 36

FIELD'GRIHE INSVENTIONR satellite 12 over a specific
| ocal L-band-spot beam 32 and then, fromthe

sat elThetpresedt frvehtion r¢lites®s jin gppRu@Y ab@BWhdd b iBter@pting
wi deband. C banq,l ink 16.. 20 Wen a tel ephone 28
Jite; omymwppicatiom systenhei ng cal | ed by an
MES 36, the call is conveyed by the public service
t el ephone network 26 to the main switching center
(MCS) 24 and then to the PGW 10. 166166* X1111111111

. : LLEL 14111 LI~ |~ *@00002* WO 2006/ 111974
%h@#&@/&)@&@ E‘E%Wpa'?‘ky when a cel | ul ar phone

31 i MietrtARwA £ BHEr EQcApHibSoR NG LCakdcS |
MES 36, the call ils poﬁvgyedobslgaéﬁecr)%gin (gfelal-lzljf(%r& Hé{m%rk
systens & dthab inchples satelise 12) with reference to the schematic illustration

of FIG. 1.

Thus, the prior art netw&k 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 Uansmiﬁed through the L band
spot beam originates in most cases from the primary. gateway station PGW 10
through C-band link 14 to the satellite 12, and then from the satellite 12 over_a.
specific local spot beam 34 to the mobile 36. |

The uplink communication of the MES 36 are transmitted to the satellite
12 over a specific local L-band spot beam 32 and then, from the satellite 12 to the
primary gateway (PGW) 10 via a wideband C-band link 16. '

When a telephone 28 initiates a call to a MES 36, or being calléﬂ 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 switchi ng‘center (MSC) 24 to the PGW10. Wen a
MES 36 perfornms a call and asks for an imedi ate
assignment, a 5 procedure known in the art as

. equest” is commenced: the term nal_ 36
g@%@@?@ and transnits a nessage on a randoR¢HHECEEL00490
channel (RACH) of the L band link . Said nessage

i ncludes information such as called party nunber,

| ocation of the user termnal (e.g. GPS, MsISDN
nunbeihilaigewhéd 4 callil@Nptinet initiR64Th BAN to a MES 36, or being
synchroni zation data etc. Said channel request is

§0oy VP 36 dhel calkizsoaviewaidthy adenal selliartrans@iver 30 to the

i ch. i S; i,ved i wnlink L band
%%%%%ﬁ%%ﬁ%ﬁrwg?g#%gﬁgG&qgw channel ). This
messaWRen ACMBIET pdrftit iaf datitdd doaks Forl dndiirh &disB %@??ﬂm&&, a
which the MES 36 switches. The NM5 36 and the netwo

r
rreeedire kpown imihe arhes cthannelkreguesil éncarhmendsy: thertdimigal 36

' -\ 0 C d all over eight 1i ,
e SO0 8l BcesdtiEhng! GhCT gEBie 1
beind 1S . vididl messddenimehides SANGNIAESS a0EE dsOcaliRd pREChYSber,
massageg fromtel ephone 28 through the traffic )
leratinmed! thersersigraina) {22 10PRaESISHN npmber)cidentifieasionif the

- L1 b ' . rd.ake ffic_channel i he
e, "AEprh At ABFEOP'SARY Chabddl ehfest I8 HSwercd byt
gsteanplithsAectss Grimt AGOH mie38igeowhivtt Waeteiv i in\VRodlink L

SR BTN f TR U o e
R R A S AL

dpdlrtlie metw drk eseblsineinsmunizaticw fivie petweena Ihge Syaknding tod Ebth

~different, tel eph calls, using 8 Tine-Slotes in.a
TSNSV D S S Hh T 57t £iiRfe ties SAGIYL iRk Sompndaddp acime

| .
fdment 320 SREO MEheCRHS el WRBRfinde MWViRend gﬁs?a‘t‘gg% %ﬁglregecive

through the illustrated prior art. sat sin
rapssagesyzord telephonp 2hdireushtthe traféd epnoele (say MES or

| andl . ne hat_.communi cates he tellite .
thr outie VREUEPLENEPs ol ach FBeR B 7 TobetL A gporconate
teeefBip eban@d] in fhelCelant Minkf Acebﬂiﬁgy,eaﬁe%lﬂl@;ﬁﬁ%e is accomplished,
transmtted, sinul taneouih%%to and fromsatellite 3

tho cogympnicaion betwsern dhe Sfpard thsf tedephioneliugiti (fotough the

hErPHB00 B, b P AT Tt bR P S0 el et st i g -

Handriird amel thotraffivehbine] ithei @basChgae of the
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 respect of any telephone call between a MES

~ that communicates through the illustrated prior art satellite (using the L band

link) and another telephone (say MES or landline telephone) that communicates
the satellite through the C band link. Accordingly, messages in respect of
plurality of telephone calls are transmitted simultaneously to and from satellite
12, such that messages in respect of each distinct telephone call The satellite
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L- band channels to the G band channels, such that a
given traffic channel in the L band nay be mapped to
a different channel in the C band. For a better

ing of the foregoing, assune that a _given
ﬂ@gﬁﬁﬁégﬁgted a tel ephone 5 call to a designggggdm”mm””
t el ephone. I n accordance with the specified procedure
an L band traffic channel is-3®apped by the satellite
to a given C band traffic channel, an d the

netwono iscaparatile Her seapineheorhainphotiage s highiasistieat of the
L_ro gg th?se channel s. Wen the tel ephone call ]
g}ﬂﬁﬁﬁ panelsiiodhe febapdschamelsapuch thaboergsyencimaffic channsl in the
i t LC -
gﬁ%ﬁdelrﬁ% Egﬁ - Pg %‘# P)Ie 3Ldig cggn%el lﬁ.:lalﬁb@g@ ? hrtez;'k’ aﬁgﬁ e better

uhdengtndite df e foregairg, asduny that hegwenr BIEDREatéDR lephone

'gaggnnel dn the C band |ink covering_ a bandw dth of

th 2 sissppgred felerhonepin argordsRRe Witati srecified psoredumecn L
i
T nel i PR O LRI, 10 AR band gratf channel,
sud e [commumicatippl betatémitise télephines tisneamsimitte&d Merough these
ount%iﬁ@tﬁﬁre iS a polgr cellular_or |and 15

ERATER o MERP T SRLERDGRE G7Lb lerapatetanst BiedgEy misiaiss annter call,
031 SatSWR W ApOhel 5-balR! Rhifid WP Sthor O Ibhnd-tratfic
satellite nobile conmunication. Coviously,
thanaek e pateghatnin thenillustrited) primmarh inetwérkntheter aresabicdut 6900

e G RN ok biepPE s ol Bl ahon 225 ey
act's th&cc}ﬁﬁgﬁoﬁﬁmﬂﬁ@aﬂbﬁb' 20 8Bitte rs_aﬁéi‘l?tgarﬁé)ﬁle. dices

| ocate wanted individuals 20 which commtted crimna
bes gpwr appliestings, instuding, nbut dwt tlimitedt ¢o,c pplicammirveillance

i h .f1ed nications, the actu
Tolckling, T ECRS{hE T ESETARLGR Wbt D aBPeil e rand
teiephons infrastartrasind askord@dy ivaice Bndidath BRnh#iG®on is
nupher ,of C and L channel s and the proprietary

i &nplspisnicd duough sajplliten mebilet copmmnicationuMtiviously,
- Ny iy b el ki h :
RSO il bl Pt L4 g

tnay hape epowzen velne, inhamiie) i kit SspirfieCONDHFP Griminal
ar{g [ n_efff' cient, if applicable at all. There is thus
4°TH 8Bt AR PHr RUHEPGRATRETT B 2gtsnin Insatcavantsy dndividuals

' ng.C channels in an
{Bich cRiBiHetREinIRA &%%F ggfce)}%s/eé, Jo!

efficient manner. r. 111574 PCT/ 11,2006/ 000490

- 4- 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 large number of C and L channels and the proprietary
dynamic mapping scheme (which is not open for public inspection) that is
employed by satellite, such as the Illustrated prior art network. A naive approach
to map between the channels would be time consurning and inefficient, if
applicable at all. | o |
There is thus a need in the art to provide for a method and system for

detecting map between L and C channels in an efficient manner.
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- There is a need in the art to provide for cost _
ef fective nethod and system for detecting nmap between
L and C channels. SUVWMARY OF THE | NVENTI ON Accordi ng

di ment of the invention, there is provided
gﬁ)@g%]g?% us and 5 method for intercepting EHB'ILZO"“’“OO”O
nmoni toring communi cati ons between target nobiles and
a main station of a satellite-4£ommunication system
wher ei n .conmuni cati on between the nobiles and a.

sat el Thereis Snehinatie drtay poviag fér dost stfeddVRUn&RO4 and system
heans, . chosen by the nobil es and wherein

fs nagientiegman-peswesebrand Kechpanelsi i te and the main

station is achieved by using a w deband second- band

link, and wherein the 10 satellite is operable to

SEMMARY ORIHEE ANVIENEIRNof t he first-band

f,r equenci es o the second-band frequencies, said

ASFOIIE 10 28 STPALBE ofihs BTN Sore Iebided B8 Aapams and

Aletl RRE iR8eftn g ddShoRANthd &iRintSica s%@egwﬁ%et mobiles

transmts the received signals to at [east one

sed & mepi station nfl a satellga Somommidaitios tsy ftemd wheesth \cemmunication
spect.i vel y.; an 15 int.ernedj.ate frequency RF

BFSRES birvBrtilen 8 ¥ endllifod SehiGven & Frlgap thar bendsspot beams,

slesien By IR shoBlles id (WheRln BARFhRIESY BESveRR %f@itap?e dl¥Ghe

transm ssion into groups of frequencies; a plurality _

praiystatieiuis achieyeqvhy alsingreewidgshent] sesondbend siaky@nlt whdrkiy the

first-band freguency spectru for. extracti .
S b Rbsebie SRt el maPR Bk b i arsiRend Fequencies
ttethe ¥edon@/balie S 06iiesd st dfpARUS SoBARISNY uni t whi ch
recei ves the second- band S|c?nal s' rom sai d
i nt er¥denshore RFewggendtpanil and atheassone Riafipd-bendincteiveps
the ° Lved fr i ing.taq their tine
occur %“Z‘?@S , &%ﬁg @%}érﬁﬁgl ﬁz}? erggésigﬁ!dg g]1‘|?="1%12'e18 U8ni fg &L RE i o
firstsebambbdndeaniatilest onedirs-badd feosivérerepeitinelyand
noni t.ori ng sai g communi cati ons. According to anot her

enbodfifeRtdigle frequenay Kt distributos syhich seqsivesisimmalsafiom
appargd! hpt i 1 4 QF -
communi cgﬁ g%%hggt%hv\g:%da?gl %gg%)%g&%%gﬁgﬁgd dsg%}fsc'éheand
a mai transmagsiannintf groopsroffreqtencivs;syst em  wher ei n
cormunifation bet ween the at. | east one npbile and a

sat el PR of 1955 WREFD 8t5ciuned 39 gover sequentially
PCT/ |tla@0@_1§f-99&i4%que§cy spectrum, for extracting identification

codes of target mobiles and decryption messages;

a wide angle mapping unit which receives the second-band signals’

from said intermediate frequency distributor, analyses and maps the

received frequencies according to -their time occurrence, and

correlates said frequencies with said first-band frequencies; means

for recording and monitoring said communications.

According to another embodiment of the invention, there is provided an
apparatus for intercepting and monitoring communications between at least one
mobile device and a main station of communication system, wherein

communication between the at least one mobile and a satellite is achieved by
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usi ng L-band spot beans, chosen by the nobiles and
wherei n communi cati on between the satellite and the
main station is achieved by using a w deband C band

I i.d apparatus conprises: at |east one RF C-band
ghghg?ﬁﬁggstpgne RF L-band receive antenna SCRAL39pH/000490
transmts the received signals to at | east one RF
C-band and at |east one L-bangl-receiver respectively;

a control unit coupled to a coarse mapping unit and a

e LA ot beink; cliabsl b5otHer BbbidY ind SvheRH oMERBidRion
cause said coarse mapping unit to 10 identify
Reiwsemthe satellitesand theamaipusthtjorn iss adhdexted; byc isiog mgwiteband C-

ong: y C- frequency from anong said C- band
SR SRR L5

requen B& of frequencies prima facie

|'s mappest s RR d-blaishd 4188 RERF BHadd r@Nd fnvidig 2
subset .including analysis of energ detected in said

C barfhifh Hgnunits ke reqgverhsignals e ableastrine RE Cehandpad

conf i K id fine. ping unit to
' identﬁg?%/aggo%abg’%yd‘ffefgglﬁgﬁeg}ecﬁvgﬁgamng sai d subset of
f r equesonireb ui colplédtoTaRpese ntappMudit BaNLIFhE %Psﬁ%y-
BRI EF DESCRI PTI ON OF THE DRAW 20 The presen

i nvefon can be nore easily understood and the

furt f di |
nppar o R b ol OB LA ollSl FrahBRE w00
© of  spdaitify sulstimidilyeimsitardudihe fubkdtONiliding bOIEhS N

which, Fig.. 1 is a diagrammtical presentation of a
pri oib'aﬁ?‘? FERaRERY £rosmiameng, said Crbapd frequepgies which

di agr. t L t apnd th

i nt ersgggp% gﬁ%%%e%%%c%%ﬁé ']%E%cg%reggaé%g \?\‘?taﬁl g‘n band
enbodregeecyp fsaidhidentifyiny i Dsubskt fichiling asalpliook edérgr am
of thg cellular. jntercept system in accordance wth
“an erf%&eﬁfel‘?em_sabq bt d%‘?‘?\‘i@?ﬂﬂ){%; Fig. 4Aillustrates a
bl ockafdi @tMualt is ik BnfigfiredBBRAAS {AE ﬂtjrmtaﬁ%ing

channels, in accordance wth an enbodi nent of
i nveriitorto identify s Crhargl7 e @hcy | R00 6O 90d subsefi of.

48 | BB Rl IR NS0 18 dall LB FEERAG OF @ coarse

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

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

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

channels, in accordance with an embodiment of the invention;
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operations, in accordance with an enbodi nents of the
invention; Figs. 5A-Billustrate a flow chart show ng
schematical ly a sequence of operation, in accordance

j odi mrent of the invention; 5 Fig. 6
W‘V@%“?‘?Eﬁgg an L-band processing, in accordaREELE4600490
an enbodi nent of the invention; Fig. 7 illustrates a
C-band processing, in accordante with an enbodi nent
of the invention; Fig. 8 illustrates a mapping
sequdlige4B illusaseordansealiddn btk ddeRDH IRBhrsefaddhgine
invention; Fig. 9 illustrates a rmtgl ng sequence, in
QREEB OB 1B @CERTARNCE VY& 3mbﬁ%@tﬁnﬁﬁb¢n§ pinveh@ori;nvent i on;

Fi g. g4 ' uenc LA accordance
wi £ B ULL S, £ SRR R0 ASING R Bl e pedtinge of
dpkratidnyfit acebriance with ph Rehb®EHERGE the infe@f@@r dance Wit h
anot her @atsxodi ment of the invention. DETAILED
DESCRII®TN Eisptes tiEL ARt Pregsss pREapChENAS . 20iten embhdiment
dfBe IfelidRbi | e device enbraces any device capabl e of
conmuni cat 'on of audio and or data and or video,
t hr oz ilhustretes a G-bamdipiocasdsing inR6¢didaAnck RetHigh BEbBE ment
c%%ﬁ\ limted to nobile tel ephone satellite device,

¢ YPRUOINGt ¢ the tens channel's, frequencies and
frequgpcygch age ' r changeahl. .
thro%’ﬁou? ?ﬁle égscr?pt#g gﬁ?@é}?cﬁs‘. I?"ﬁlo?lg"% ance, A an
emodimentsofgheimventiony nessage are used interchangeably.
Accordi ng, t g, an enbodi nent of the invention, .
inte dg'ptg? naluaﬂ-ates D nMABPIG STAPERE M 1B 0 2FeOrdasgnwith another
dnhishdirhert ¢ the! {dvegtio! aborated in the block diagramin
Fig. 3. WD 2006/ 111974 PCT/ L2006/ 000490 -7- Turning
at filigt 0o iHugjrates aarm@ping shquentenina adbrilandeswith tadother

. | ink C.band transm ssion 16 fromthe

SRRt et

e (Pé\i\aﬁ?i nk C-band "transm ssion 16 is

uaed Fiig.r I1r aflastidids Y Mhppis® QEqRABESBInl BEUHEMMYE with another
e%nl?orélri]rienst 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

communijcation medium, including but not limited to mobile telephone satellite

‘device, PDA, etc.

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

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

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

diagram in Fig. 3.
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(coming fromuplink L 32) via a single frequency band
(referred to. as Cbhand 5 1ink). Note that in the C
band link of the Illustrated prior art network network
%ezro&/ ;99744 transponders ‘that can carry about 5000
channeél's ‘extending over a frequency range of CHBSRqP00490
Anot her RF dish antenna 44 is used to receive the

downl i nk L-band spot beans 34.- By a specific

enbodi nent of the Illustrated prior art network

net Witukning 40fifsh€o Rig. 2DheRPadisifHAntbinL4N{d Gl 86 rdcRive a down
receive transmissions fromseveral spot beans, usually

gk fuelapdatransmigdpendiongfrom thee safelige dghi Bl dawekinkar@band

. diist.ur cgs. . Fach spotsbeam,acco dati ng. at
R ionCI L RRICES. bt RRoh BT hRERS PO Ry Spnels
(om@p froh eilE|3290ga 4 sinpdé fequettyhRldSrefdntd tb RRIC Bind
the specific enbodinent of the Illustrated prior art
lmwﬁr@ that inothe, Cihrad divknefethe Hugfrated priof artrmetwprk network

RER"Es | Benofialf e & B, HAARETR, shalield Tofifheltver o
fréxmehcsbange bf 28SMBependi ng on the physical |ocation

of the antenna 44 and its orientation different spot
bearrsbﬂ%i’%éer Ricdish\astenng 44 1s usethtp reepive the dewakink Lobandespot

S, 15 05, Soblotab ks oDl My o

satel i a result of

the@Y ah@nrN44cis nomfigaredhioctecaive tsatseissorfsr Goirt beVRrdl Gpot

tine to the satellite. The L-band channels 34 are
BraR e HADY RSy Ar7e T HRARERE O3 thenghogsinhisal jarae and reused

, 3 Lo . : i
ASSRAHL00 1RSSR E B0 SETE e el
gheurs smitythatoincludes awonsodlychreneletndct traffc cleppelsgNae that by

etween the C-band.and..L band chanpels in orde 0
e bR Badiredl S BB P fesbrogh neimpri s ehpnel
i o » p . tie »
CLpaRe S AT WSROI BATIOIBY LML e
qQuin patt (96 theelB7cabannels et constitute theuld dbend dink, Depciiding on the

' A i d k . . . /
68, RO o AP 001 AP R008, 00280 .

rebdvedit enna 44 is capable of receiving few spot beans
each including fewtraffic channels where each -

chanrd® lekant sxppingisahemedpethe Kahawhis periadically recenfiguyed
w hResadial of Q9RkMe for\thd hprimary gateway station (PGW) 10 O&M

commands which are sending from time to time to the satellite.

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

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

video.



10

15

20

25

30

t he tel ephone call between tel ephone 28 and 36, there
may be plurality of other 5 simultaneous calls
transmtted through the received (say,, 7) L band spot

, rning to Fig. 3, there is shown is_a block
g)i%gzgar%grlﬂgﬁj the cellular intercept system iRCT/IL2006/000490
accordance wth an enbodi nent of the invention. The
C-band transm ssions in dowlignk C band received by
Antenna 42 are fed to G band receiver 50 which
tr anR@i/érﬁn% Bewsb Fal B sirtet bﬁﬂi@&%ﬂ@@l e@inteha 44 is capable’
frequency (IF) distributor 54. The - band
of rrgeriving sewnspot rhegmangach kintludingd feve deaffie chhynedn véherm each

4 are fed to |-band receiver .52 which transmts the.
Bl bl 1 &0t Rl BER GG ettt oA e R ogbaher S
texRlephbgscdlNbéivesh edlesttingids LRl 79V, tHehema§ BRI plidty of other

process in the downlink L band, includes” scanning of
streltangensreslls transmitted thioupl the repeivedans7) Ldapdspotdfeams.

the 10 o . nels) ,in order, to . find t spot

boar o TerHnRE0eE MG  sdbadls i 1ot P glaerin oa P il

Cointeredpt Srtenah aBESeHmded withenGiBidmeSiUTtitheinve gt €l
bei ng the uplink control channel. As shown in

OCCH

Fi g. The G-hend fragsmissiphy b ownlink G bapd eereivedabydienna 42
i i . t - 1 .

O ST o0l shER QBRRE BRI, SRCH e

foguenguidiistdbatoy 4. possi bly the entire C band

spectru 225\VHz) through four transponders.. As will
o oxbF APl FARRISHORY T deVRIITk BoPoM Teasvodity Agtamna 44

. bl ; . ) ;

o1 16 2B Tpd vl o Ahich EARLAY (R WA Blldtburor 54,

t he doewilll benéxphaibeddh preaker detuil sdlowpiheateteiginghsrocesedn the
0 anal.yze ecifically the content,  of. each channel

PR 3 B e Gensfo OF Sl Gif B Ferefvegpbos beams

(6aupf 8@ 1087dEJHaﬂ&|oﬁh&ﬁels)Ui\%'hérd518 td FHEOHE %_@f b@ﬁn'@lféeccjm?%cy

series of denodul ators), ich, in turn, is coup

corto) ¢hagnelt FGCGH; re Brnadtase Ghatrot Ghatnsl BGCH andrthe gometbn

t | tent of. . th d .and L band
oReR Bt e PORE B Biiok 5! HRBSSInal ysi o appl i ec
by  tAzeshéild) in Fip. 31 gher (it QistFRutBes1E€ RolipRd GobanWideNGand

L band channels, all as will 30 be explained in

Apadysivpnig VAU Spevisare the Cebandaspestium 15t analged. By a specific

t ;. 08/ 7 11,2006/ 000490
SRR s GrAT A T G AL
spectaing €2 25NHrsthrogh fou@nsprndee s wintberekplainddia greater

uni.t is considerably less than the nunber required to
detailopelow, the WAU 1s 4 unit capable to perform rapidly and substantially

simultaneously analysis of plurality of channels in the down link C band link

whilst obviating the need to analyze specifically the content of each channel.

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

be explained in greater detail below. Note that each of the demodulators covers a



10

15

20

25

30

the entire C band spectrum as well the L band
spectrum The interaction between the WAU 56 and the
denodul ators unit (58 and 60) gives rise to 5

£ al | ocation of the denodul ators, enabl i
glg)czg(%p/@l? ¢h the detection of mapped C band a}Fl%T’E‘Z%)Q/r%"”O
channels in a cost effective fashion. The interaction
. between the WAU and denodul at%+ unit is controlled by
the AMS and denodul ator server (60), as will be

r&smmlvxalﬂ‘tqdemdy guebtaad e aiule telcow. casieraddayntheNnith®er of
various units, 68 whic by this exanple conprise

df@‘qf}#ﬁt%llﬁéh%ép\?éfi §0nsrd§ia§3y|1¢ﬁs| than the umbersequired to cover
t h
B IHERe Clehna PEEE, AL HROT b Spedilh - Othd R rion
heewéar rheo WEAUOS6 mnt ethefdemflul abisoimingss r eedr6d) aives Hse to
crypt v0|c calls, locating history of target/
f‘ggﬂevg Ligm @ #r%dqmqééﬂatwseea%%mgdmaﬁgom@lshdhe eigation of
Ig%%:felae@ BasPEfd 116 {sgn a QSSt%fﬁ%ee%kﬁlam%fp !8?%% ion

yi ng voce ana ySI S termne

=peederthe emeSarpbrdenmdmamranmtﬁﬁ abhteoledt Bg ﬂiéeEAQMSr and

4ov wthe |t|on of an_active MES, its status
1600, a5 wilf be eRlained i gigater detpid baloMews t he

SUPefAﬂké eﬁo&;g i Fig, wﬁg&dum& 58 SHTRPRY i %Qs!ﬁnﬁfeg%&ﬂ},%se

processes and to Tan y operate and °contio
KIR veige s@@etsnfaypeinding anijts, (thodeax saved eae redeive daed fradismitted

R el VL AR adiel SeitaERg Dleamprtermg oA & pGdome one
drfore\Wrdie Rﬁfé@vx&é‘%éﬁ?& §nangt e Wté@véﬁ@@{:zﬁl t RRafih eéjﬂlﬂg)ry of
ana SIS I NC 3

spectrumis analyzed. The “an &s en

- texget/actine Msmdahall@(& "§h¢ mdmmdng{am doirrbd\mdelgsthese spec1ﬁc

38 STB00EbE ATt ey L0 G Shopnel

1db@citpe>lfsp&eg¢t@n the anal yzed data, a set of
denodul ators is allocated to the found channels (in

t he @lwaﬁfdeortsaané;ﬁﬁ Ylows e operatorctor vinwdhe paditien of ian active

I?ﬂ:jée (f:tg trs1 r oI gﬁnc%téﬁ%ﬁ{lg Egﬁlﬁgg g %rﬁ? Sﬂ?‘ﬂ%{hg%ﬁp&wsor % be

ipoolved 6h thd amp@lﬁg ad Ed‘iﬁnﬂtg\l\pﬂdcédéed- an® & éhanthie loperate and
opergtl ons of the systemof Fig. 3 according to
the s¥3EBi nents” 30 of the | nventl on will be

Ses IR0 S o ARy s
reegisied frompthe @bm@mﬁma atmﬁamsmem from the IM@istributor 54 to the
Wide band Analysis Unit WAU 56 where the C-band spectrum is analyzed. The
analysis includes energy measurement and analysis to find Random Access
Control Channels (RACH) in the down link C channel that are prima facie
mapped to the CCCH control channel. Based on the analyzed data, a set of
demodulators is allocated to the found channels (in the C band) to apply a more
fine tuned analysis in order to detect a RACH channel in the downlink C band (a
control channel) that is mapped to the BCCH (control channel) in the downlink L
band. Other operations of the system of Fig. 3 according to certain embodiments

of the invention will be described in greater detail below.
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bound by the architecture of Fig. 3 nor by the
functionality and/or structure of each nodul e/ unit
depicted in Fig 3. For instance, the WAU is only one

f a coarse mapping unit and the denpdul ators
ﬁ%ﬁﬁﬁ#@uggly one exanpl e of fine 5 mappi ng uhfYIL2{}p/000490
way of another exanple, the functionality of the
supervi sor stand may vary, dgpendi ng upon the
particul ar application. The specified description

ref erhgst V&sél BPhe aiviillnGadBplal Ffl%bia%‘ﬂ{ah e iRRALIGH 6 not
to the illustrated Brl or art GSM satellite. The

boue by the architeefuro ot Fig- @ynorthjetm)émcmmiﬂy and/or structure of
t t h
B rRRa i SR el T B BelrBre the atas priedppmple

of@tdvarsk méﬂpuﬁg ﬁﬁt ek ﬂﬁfcﬁinlibdlﬁét@ﬁ @t s Rl 6@®Sexample of fine
Accor di ngl éﬁ: is noted that the description below

IFPPIRG BRiSr @’av ofranether [exempleatties) fynctionaliy ofitbe wapervisor

| e _an fer to other
Ssa?\?ﬁ%ﬁzﬁ X%@Q ﬁ%@gépmﬁ%}ﬁ é’@lca&[g’é}r ore turning to
expl ghs g;eaﬂwde AeRriffion PRfartddofio | ) 1RAC BRHGRE GeNtidatio Nthat
15 enbodi nent of the invention, attention is drawn to

Prrtgins 40 the iliystratad iprgr actp Sivksateliiteg Taminyentiopdenpebgund by

en%pé& J’?’&I&Fﬁg‘gﬁcgﬁf%\hﬂ? %3@53%§qb\%gals@rbpphcable to

sE]&lii:td&l bﬁier QfarUthiet prigrnirt @letwdésniilusotrsted dereih| sich R the Aces.
boar allocation in the D) is accordlni?!lh 20 to the
SIWC i pe Metsdo Hhat othe ArsCIRKOR o RedgW afidh Eerense; oy the

A e R0 8 B8 o

satmﬂit&\&j&tank;ummss magmdist i vely. I n normal operation,

whi | therela edfrequenmes of the tar
Spot BsZam e BT o o AETRLION i fopTaAngg With an

dﬁ?dd&luﬁb’ﬁtcéf ﬁ@%béﬁf S aftéht{oRdds! Fades
in the right 25 orlél)gr a(agot%h{asy&gﬁg %Wé%&guesd Justgeflﬁ(r)lCk

diggram phadhpodulados emps)mgwé:m CAL tchentzds; k émciccordemee (vit4) an
t.h I 0CEesSi In case that the related C

eﬁléot?%ilrflfnétcfglé]ﬁ%nggn%qn >uplink L band are unknown,

the AVEOETHAC L DembsuldBHPURG O&ERIAND  perfor s

specific operation in order to find and map the

appr opr i afenokaigmodylation @Qﬁtﬂsf refizgion e the AMU ismasserding

G5 bR bR, BY ploss sct o BE S ea bt

Supervisor (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
the uplink L band are unknown, the AMS enter to its mapping mode and
performs specific operation in order to find and map the appropriate C band to L

band frequencies. All these operations are done by the following AMS subunits.
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402 WAC W deband Analysis Unit Control: Controls WAU
activities. Receives requests from MaP and ATP, and
returns analysis information fromthe WAU. 403 MaP -

' ocess: 5 Responsible for C band mappi ng.
ecg'?G\/r}gg%rressages fromthe DlnU, and eitherp‘gﬂggmmo”o
mappi ng information to them and forwards themto the
ATP, or initializes a new nmeppling procedure and then
forwards the newl y- mapped nessages to the ATP. Al so,
Cco40> WACoWideband ganhisisdJeit Conftgld RACH frequenci es.
10 404 ATP - Acquisition_and Tim ng Process:

Responsi brentrds WALl retivities Rerceiyes requsats dremdVieP raddA TP,
t of these nessages

a?.?%%t\ﬁ/%?fﬁgalﬁﬁ ggnnfg&ﬂrr%tg@aggs %fvg‘él‘ﬁ{aUpl ink L band

meddn e — MagpserRiscéssem in the right order to the L3

Messages _Processing unit. Uses BCCH i nformation to

est abl i shReH9BHAGe I Capand| m3npinel Recpivgn anessaggsefom the

Toe) B b Ca o hln g S p RS T MR B H0hALE, b o the
ADP, eadiitizleesia edwnempping prooedure fead Dilien oforvafds the newly-
converts the fﬁ%ﬁéﬁ'ﬁg&and tinesl ot header information
PRPPefaRftiest i Son FOFFRLE FORIne SRaNRIAS Of Crbandid CH
f&Qubh@se nunber. AGCH and SABM nessages .are
exceptional, and forwarded first to the MaP for 20

it Ad Pt AgguisitionBefidiimingiProicess: t 0 a description of a
detaile | ow chart, attention.i rawn to Fig. 4B
i |l ustrat %ﬁ%"’&“ﬁ@t‘i’ﬁ%@&l% 8k I@ﬁdﬁﬁ’ﬁ?l%rﬂngf Czbapd qnessages.
A1 dohts BB SFHAhMOBE thekd rRGSYH ARG es! @ 1Rl AERages to an
enbodi nents of the invention.” In accordance w tﬁ

Uplinkal. ihangrinsasages) and sends them e thenmigliti axderofpethea tli3aMessages

r 25 contr gl | . AN nodu] e . ThUS, in
ooyl 1wl SRR VR Yoo rmabtion, SYrerned ehed Lrband
dhaeeelal GeesSBCCH hd - thd)Syndshigsts Nadind86nS® &ftdrmine current
wi dwband anal ysis unit for obtaining coarse anal ysis

yeiaEeinmg (Egmeguaaber and Jjime staseple For eachirgeived mpessage from
L fha B S j | ' N :
8 T ErOEN AP SR Be°srpntl ang Ap BB BHDEE shdhrpagion o
ibaiyeailachaire] dapformptiogtadcthettiradstap ae el niidbgf eASCH
qtqlae "tine 8%erati on" sequence which calls for ghby
S4EN woberEL 57 FXeRRTOPL2 794/ Gupantpd first to the MaP for

mapping purposes.

Before turning to a description of a detailed flow chart, attention is drawn
to Fig. 4B illustrating a generalized block diagram of a coarse and fine
operations, in accordance with certain embodiments of the invention. In
accordance with certain embodiments, the coarse and fine operations -are
controlled by AMS module 60. Thus, in accordance with certain embodiments,
the WAU unit 411 (see also 56 in Fig. 3), uses known per se FFT widwband

analysis unit for obtaining coarse analysis (based on energies) (412) in order to

. identify, e.g. candidate SABM channels (as will be expléjned in greater detail
‘below). Having identified candidate SABM channels appropriate control

command triggers the "fine operation;' sequence which calls for (by these
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-12- particul ar enbodi nents) to allocate nodul ators
froma bank of nodulators (413) for analyzing the
content of the candi date channels and obtain

|ate L/C mapping (414). Bearing this_ in mnd,
g?’?{é)ﬁ‘?{%ﬁsi s now drawn to Fig. 5A, showi ng aPfT/G#P0c400490
chart illustrating schematically a sequence of
operation, in accordance withijan enbodi nent of the
i nvention. As shown, L band transmi ssion (as received
pafti AlAreMBbdRRentSPR AflddatedhoddlStors’ B8 &/Bhkdnodulators (413)
appropriate denodul ator is allocated to the downlink L
fornadalyring bercenteninef thernandidiategshaasels end| dbéain appwopkiate L/C
band SBﬁt beans) for finding in a 10 known per se
THERHRE ﬁ% Br oadcast control Channel (BCCH) 50A. Next
t he Beatifs @lfis GRllifd] SteRHES W BGw( ito Mg, |
nunber offgaccess grant signals ?%@M@g’%ﬁ%’%gc v
chaxtHllysteptiag sshemptficadly @ sequence ofibpetatien, #r aneptdasce with an
éﬁoedh%‘%ﬁeof(t%ezin%nﬁifrg._ 2) for a request (RACH nessage)

I's

to esta a calt. Accordingly, a BCCH control

channgd shownf Dwadd andshieiohdhercobived@ln antbind 8aSIe g, 35 is
in_the dowmlink L band. In the dowlink C band |ink,

reerdvesh@pd capprersiate gemadulpterdis Aboeaigd e the edewnlink Eaband

N e THERTA s il B8 oAt A 16 TR T =

 KGiovee meveURiapatl the Bivatibst cofittd]BhdnnbB (BICCHN A, R¢ext the

int‘grxeéﬁ ted, there_is a need to intercept the RACH 20
T2ty i pegawat (FlAR byseuntng threnembenefeaacess grant signals

trdat f 0 a t. r.at e
GROCHTD 2¥6re e Bl ORIt Bl O M ane e (R e
saﬁelliﬂaA@z nefés??@el%)) far armq?esar(RM:hIESzheﬁzh'g?hﬁﬂ gﬁe%lmeg call.

e 0 channel, .ip the ink L band and a
ARt h ECCH SohuS i daRe i ubd fad e Btiotsls Is measured
ihdBOHHWAknKOr, bas@r !y identical rate of calls. In order
to find the RACH channels in 25 the downlink C band it

woul dlothe dowebnk Gdwmnddinks thedl ACHathenukisramittagedrAs may be

C.b h d. 1o .t RACH
£86ifba, e RS ARRRS S fiiniect B AR st h BAR Qo decess
Gomtedl,(RACMMeGuest heaPuplink I BRRmel snﬁée%ﬁﬂn&hﬁmﬁl ia tignd

in _accordance with certain enbodi nents of the

ynlipkdy band cepnet becintasespteds hernisroraed tofntereepti tho RACH
TR Tog RLCSSREL On s Fildgr SRR R ineeh
aha doyri, andthietrate\ORA11L isth@Buret faccording 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
characteristics. Since, however, there are numerous C band channels and in
accordance with certain embodiments of the invention considerably less number
of available demodulators, a first coarse analysis is performed. To this end, a

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

WD 2006/.111974 PCT/ | L2006/ 000490 - 13- accordance with
one enbodinent, is based on a collection of spectruns
energy pictures done by FFT technol ogy, which is

.l d inside the VAU unit is applied
%&@%&gusl y to a plurality of downlink C BaHH2006/000490
channels and is able to find RACH channel s by

nmeasuri ng C band activity andigore specifically 5

energy of data transmtted through the channels. Based

&BordBfce AR Bhe mBBEintkAt, is Baell il d) cOfleAOK'If SHARR/Ss energy
(requests) can be determ ned. For instance,” a RACH

Ri¢tyresidona 9y a Fr techeelogs, wisel écimpieineted inside the WAU unit

1§ R SR Rl L0 Bk Br g RENH G Hind SRERSRnd Soue
tb $ind(Roh CECcHaBné[h By esamhridKC Gahad AstividParfd labredhscidinaiy he
WAU (see 402 in FI%&; 4) measures thé energy for

)
oughrthe shonneisaBaseyl ofethe miasendd ehergy,

' t ik f |l s.can, be. sured b '
R AR il Oreloe i i B3hpSingd LAY
sigiaihay @) ditagion DAL SiasddCGad thilaande defermafealif d knBwhlpr e
band (50A) and after having found BCCH channel, "SB

TRAQDRT gfesPonpede theqpeasyredsmasgy. and 15 subsequently,

t [ .. !

o CERSATE AU SRR e B an
dhantdio smdrha WAEsea 4022 IRACH nedasires kise endfig) fop def@mining
of su%zt an}éi ally identical result (55A), this
RACHLPaticaR 52A. CHAYIPG etermied the RAGH Rattsm gate o salboem) be

. . | ¢
FREVERTE) o2 ER0E e LRRiRR I RACHIRERS (S3a) w0
shewn, ini Figwoll, b BAGHD eharempli iki)s da@t:atc;nl hethecl Hahte h(smphnd after
t . the C r.om anon e
550 Pout BRSPS 38 TSRl i ome
subgeqeiy, Gt Gredalls bah b thedlaRA. (shAb e Qaihetﬂlﬁnée?t f‘%r\;\agg as

b
procedure (for detecting candidateé RACH channel s
mgasiresdinyihen BE GH sk comparade (54t )etoy flose ubeasaredi ial the RACH

[ neousiy to nunerous.,,C.channel s ' he WAU
bl A OH T oo o MBS SRl RS, 1 ractp e =
ERARLY 2RarfPlid ehd LybanB qtROBUEH) &id Bakiblf f6h AA&date! fbntrol
accordance with certain enbodinments of the invention,

qhanels thegeingidernangidatep BiA(gbist the Enbandanatciband and t he

C ba . ng the candidates

C Al EAEOEL bkl LATROR L LR T e
b”nﬁdt(ﬁfolrr( SﬁgNgﬁigé slgaciﬂiabézﬁﬁicfa[&mm BBRdrmERY that R Rthpped to
tﬁe %%EH c?arz;nne(f inatpxe 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 unité)
whilst obviating the need to analyze explicitly the content of each C channel.

In accordancé with certain embodiments of the invention, the
unequivocally mapping between the L band and the C band control channels
(from among the candidates RACH) is determined based oﬁ identical spot beam
number (SB-MASK) extracted from the matched L band channel and C band
channels. To this end, demodulators are allocated to the candidate RACH
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30 channels. To this. end, denodul ators are all ocated
to the candi date RACH WD 2006/ 111974 PCT/ 1L2006/ 000490
-14- channels (57A) and the content of the data (such
reason for the call, priority, service
2%02\9?66%?97| dentity, GPS location etc.) t r ans nFETEQ006/000450
through the channels is analyzed to extract SB MASK
(58A), being unique to each sppgt beam Now, the SB
MASK extracted fromthe RACH (58A) and the SB MASK 5
@hRAS (ST bt BoRER b BREdRA TUIAUSS, S EPrea&R) f(?rﬁe call,
conpered for identity (501A), and in_the case
Areheny MICSB’IMSBI idemditys xGP 8 doeatiohr etm)t thansBObd tl@r‘ﬁﬁgl) the

i | i down)
drafinsl® 1 andl2e, B ead b VAR IEAL Wit Wt S cengh epor
Hsaﬁpwbv@qm 5B M;atsmréﬁixﬁcté@%)n thE RACH (S@A?an@fhe B MASK

m s- rratch anot her round al |l ocati on of " denodul ators -
qxéragtefl fzorm the FOFH (e mrewoumtStepl 5@@am¢ebonwpd rfgr identity

GOFA) REGaAHE Eosesbt 1asR5% ¥, ALK dpge ERERE R et BCH

(8649 €iSddgnlirkl Handpand RO RATH 1@], ddnﬂ‘nl%ﬂ@ or @afa? Qam{
an enbodi nent of the invention. This nmbodi nen

rgpRestive plannels armennovaped @cmpl@d@pnuolgchannels (39A0TEn theGupse

dals st edthae B RE oL HRERE R R ARRR Mairuiacossd
Re UERHes corttdlC alidndBl Ghapden® tes@itbedN ab®ay GvillonowWCEE further

fre uency 504.. DnC al |l ocates denodul ator to BCCH.
of) YVihgeferencentigs, Seandat luskating @ptlohent aracsssingaianh C

Bhold| ploRbRineASH Soohdhned Sl A LS EP F SRR AAILADn, This

ased anong 0
mbmdmbﬂujwﬂ] mdmferrtatﬂee athiteiepdPi.dd.scussi on.  505.

d.f L- band 5Q06. ATP
pr oces‘réHé A%Cﬁ%ﬂr‘ﬁ gcel gf’&ﬂatrégﬂ]cpaflég’?@ae?%ng resour ce
al bggat i ongrH REcAALIHAGI FHeq Eggyaﬁa%ﬁg%on?

frequencies, according to c orities. ThIS S
req03red ATR é{aques’tmal]beattdm of ackmddluh:tmnhboadn‘ay be

rmre%(?é‘ ne baS| c channel unit, (each consisting of
contr FEYand few traffic channels) in the sane

spgbsbeamprh@ difdRatkd ideflodGRER to BCCH. BCCH allows

to measure rate of telephone calls, which will later assist in

identifying corresponding channel in the C band based among
the other on estimated similar rate of telephone discussion.

505. BCCH Information received from L-band

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

beam, there may be two or more control channels (BCCH).
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addi ti onal BCCH are searched. For instance, in a busy
spot 30 beam there nmay be two or nore control

channel s (BCCH). WD 2006/ 111974 PCT/1L2006/ 000490 - 15-
Wﬁoéﬂﬁg all BCCH within the sanme spot beam have the
& 4Bt - beam nunber (SB-MASK). 507. ATP pPOHH206000490
BCCH information to extract timng information (frane
nunber) for each spot beam 5-AFR continuously nonitors
BCCH i nformati on (channel configuration and timng).
Thi s Nete tie all BCCHR BRinahé Sath@EpdthRamaasenhd Babe i t
serves for detectin access grant AGCH signals (which
ser v&?t'bmﬁu@b%@%FMA$I‘é}- measuring call rates).

aet9h eo BRPIEH BECH Bhofhaal’ sy RhReohotS ool <

Sin tHefodauwidd (fanke BaABerg farvach Spdtdelkmown. 1t may be

recal | ed that by this enbodi ment the MES transnits a
RACH 4T rrantinypuskye masiiork BCER riaformation (chapmel dosfiguration

od A | . hu 15, 701. MaP .
44 0 Tols FONCIeR sfrer ARG Sor S tRacoR Mt pesky o petseting
atenwsdgiaat AGHCHOg s t(ovhiehh setdledRAfIdr f 4104 URR Gof Snead@ing call
MaP recei ves RACH activity statistics from WAU, and

. 5L deternines mappi ng priority for various RACH

frequ j I : a .
conse qontEy e Rap i (B ARHE  BP YR eete BOCH signals
the mate ok telephoho ealtisinfthe dovnlsek I band elreinelHaknewa. t hat

the _RACH acti vi rate is simlar to the AGCH
act i Vi (Y3 etrﬁ%alff}ébmebyt Hiy smbodynenohes MES traagmits a

h . I . f ' i .
PR STERAL N ey YR TR g 4R RSl i Sl

‘nubang[Tdugienodul at ors sinul t aneously to these

channels. 25 703. MaP requests deal | ocati on and
real | ocati on of denodul ation boards to RACH

freguenci 8P 36624 00BIdOMhHHREUbyY Pﬁ_llﬁgﬂgeﬁﬁocaﬁon of
repeat edly scanni ng all unrlrgEEed RACH frequenci es.

Not e demedulatiorhprdd tq Caband RAGH remuppeiey. RACH data is
of 7bft er ejkap RLBGEs 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 freqﬁency channels that the
RACH activity rate is similar to the AGCH activity at the L-band
target spot beams. It may happen that several C-band RACH
frequencies will be at the same rate and therefore the MaP will
_ allocate multiple demodulators simultaneously to these channels.
703. MaP requests deallocation and reallocation of demodulation
boards to RACH frequencies, according to tﬁneout parameters,
repeatedly scanning all unmapped RACH frequencies. Note that
unmapped (rather than mapped) RACH data is of interest, since,
obviously, RACH (in the downlink C band channel) that is already
mapped to BCCH (in the downlink L band channel) does not
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obvi ously, RACH (in the downlink C band channel) that
is already 30 mapped to BCCH (in the downlink L band

- channel ) does not WD 2006/111974 PCT/|L2006/ 000490

w%@oosﬁ?ﬂ‘ﬂ\be further processing for determnj n’lggﬂg;wooowo

te also that the Map nodule is afs
awar e of the rates of calls as derived fromthe BCCH
signals (and provided to the Map nodule by the ATP
nodul e - see Fig. 5A above), and is therefore capable

5 of redis filirtitg pesiesasH Citttiehdmifin8 T/ m&Hine Notefalso
nmeasured rate of. RACH requests) in the downlink C

bﬁndﬂ@héhméﬂap wué%mwabra@?s avRpclaffibe m:ppcpfngallfr as
| dongortleh oA fie oG slebals BB b ViaGH 1B Mk amaguts,

Thi sbe#abATPtRodEE ersai By, f5A sboved)driis TheRfde cbﬁib\l‘@en

10. RACH and BCCH. The stages below illustrate wto
det ePhi MEasUriRg coREEERONGRmIAes Bhsalls O saeavaad b af

pas <R O FARTRE ol fob B Sefsal B mhe BRIA R

beanRe@TH €6r magpiby afe titde HBtHVREK of ¢8llgdidesitl oF SedrdPm
the BCCH, and passes themto MaP. In other words, the
ATP é%@phgaétt%ﬂ%er@e%srqdagt@ oficgHain the &i¢He BCCH and

delivers MR 1D
(channel ?@gﬂ%@%} ¢ i rece veg#l?rc?égrggcﬁ%g{e%%%ggn
unmaBp<tH RACHBCCHY lIéﬂecq't@s ibeldvhdllesthaen townd duaasoe
from, 20 the DnC o the P7g7. MaP extracts GPS
posi HhesrashTgangin %?Qdﬁarsﬁé@é dataang  det er mi nes

whejsher RAGUIPRILnGSs Lt ActREdS om %rbﬁﬁﬂ‘hm’ ﬁzfgsec} .

conparing themto the data recelve om the
ot hefromothd mCith ¢heSBIRAsk fromt he BCCH |s conpared to

of at o ANE FRCHCBOBRF TR EREeL | HEIoR Fob TP B of

chanpglanees fRmp el BTICI 0w beksegthé}ﬁrt@ %R, denginepk L

band) ‘i s determ ned.
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
candidate RACHs, and in the case of match the RACH/BCCH
mapping (indicative of control channels corresponding downlink C
band and downlink L band) is determined.

708. If RACH is relevant (i.e. for the matching RACH), MaP
extracts and records data from RACH such as Random Reference,
Establishment Cause, which enables to relate the specific RACH
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708. If RACHis relevant (i.e. for the matching RACH),
MaP extracts and records data from RACH such as
Random Ref erence, 30 Establishnent Cause, which

BOEIb5E) 000400 - 17 (The user Speci fi o r cHidEosgom

the C band) to the specific user AGCH (in AGCH there
are nmessages for all the actiyg-users and there is a
need to identify what is the request and response for

ever ﬁmﬁp&iﬁ@&@]@m id i CBandlabahd iRl 8S: AGALS
preci se geo raphi c 1ocation of the MES and as such
may K QPgmem argrmessagesdpr hl thecaokize weers eng thert ds a

tracki r e f. instance.tracking a want ed
pers g‘ %&gmhogﬁeggé' s‘%éé? CHYTART LSEPPRI) i_%r PRergSpegic
wor dsiser)).[THRCGPS danGadishiel oh ke slige’ggfﬁplﬁé 16kagieh ioped
with reference to Figs. 6 and 7, the detection of

mappére Mént awl as serhoman haves sigaificaatmirysilarcebahe, e.g.

s RS BhnaR (OYelAs wotBRg L RA i e NERR L

st ep upestVEShfer tomuanicafion). AGCH t hat corresponds to the
15 RACH This is required since the satellite wll
" appr o8O VeRasHD apeasdanse Witisthe gpbodineent By desssibrRs

and Lafe | B: 4D l4 . nel Flg.
S, SROCRERERSFHd Fiehf ol hd Bl BY fieppdt Corti?
( dowahammelsl Jofadovifs € Ehah tcofif6iCthanatigaed doRailigRtn ve
t hat .t he reguest been approved. |n addition the
AGCHDRRR CORE éq@apélii%ﬁe% aiemplisher basgafore SBhieske|
to swhfsch. There is a need to verify that the AGCH is

mat ched to a specific RACH message. For instance,
there may be, say, three identified RACH nessages in

th RACH channel , as_int in the downlink

C chatoRet e MO B to etk o G dh, Sorreiapeei o e

of RACIHIEThE IsOremirad|siril ther @felbieS Wil ok, r%'vé‘PgﬁmwgéH
entity

calls, respectively. It would be desired to i
t heqretHasrsybadfted hntthe MEShal itierca@al isithe elavmdink C

| 0 Sl 08 b SeRlnd 15 MES SRS

dafdewnliak Ii)san Access Grant (AGCH) signal indicative that the request
has been approved. In addition the AGCH includes indication to what
traffic channel to switch. '

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

Discriminator (parameter that exists in the AGCH and is derived from the actual
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uni que to - each user RACH request. Establishnent
Cause provides the information to the reason for the
request (for exanple Paging) and a GPS 30

OS%BA Jiator (paraneter that exists in the AGCH and

1VE8 from the actual WD 2006/111974  PCT/IL2006/000490

PCT/ 1L.2006/ 000490 -18- GPS with CRC operation)
provi des the | ocation nmatchingg-ln addition to this,
the AGCH includes designation of the Traffic Channel

GPS witeCRChspehtiohly EFO\BH@ thER cahiBh hhrihd GR aﬁ%ti(ofnrtQ "Wis, the

t he AGCH contr ol annel The traffic thann serves
AGCH shiies denignation ofdhe alraﬁﬁpﬁha:msls(umﬂs b bbadethatt the MES

ARG SN N
SRdBetirfOthe akchl trah §A146Rhs HefRiANEE Niés and the sREARE WY in

i n accordance with an enbodi nrent of the' invention as
wlinknd gdosamlink Irdigectsms).i GotraspondingtRACH and tASCH have the

f f the AGCH (50B) and
S e R R e (515) . and the 20

cor r eSO peticadureainr a@form%vﬁﬁﬁ%ﬁ%ﬁﬁﬁnm M irkvaRE6 as
with the same  request reference (52B and 53B). In

lélaé,‘%at%# ingfige pBp sty dep ertraeting the Rceelﬂestéhferenc@guemetemfﬁom

evaf‘uat ed(%ﬂgﬁﬁﬁi%@va%ha con %béﬁﬁ%ﬁa@;igfﬁ:ﬂ

doreespdrténgrppipest KACH e ?éll’@HSA(Kthzﬁ@tth@é@ with the same
associ e%t ed with the identified RACH and t he AGCH
reshelersRoq 2l %@a" B &y 63se Qfedéscrema@éy between the reference

8Lt el LORMED o e RS e

<5éBDroI channel's, it would be possible to detect

R AR A AR Rl A, 0 . e
thr rta 5
thEBEE AR RN RR ideHEnED RACH S8 koAt HIRaOLD Bhscribed

communi cati on device (say, t one
ahese)d d¥ et ﬂ@nclm‘attthtestmapcpﬁ thg hES/vaim avdilmble, dfakéd on RACH

&@n{ggr@t haﬁg#§) described in accordance W th

Cert ‘and with reference to Fig. 5B.

ThHavinghiga Jﬁ dafﬂﬁé Sortl RgAneld) it Weulk Hé%sﬁ)feotro H%ﬂc Go_ih&?ping

upllnk an ovvnllng) is 25 extracted fromt
batyesnyeorresp@)dingripEficichaancls thraugh wWhivht the avsm1 temmunication

%&t&g tﬁv &_{ &gyﬁpﬁhg Cd?aaﬂ:gealndtt%e tolﬁ?ert éo%hﬁlcgggnn gevwe
(say, telephone 28 and MES 36).
The detection of the mapping between the traffic channels will now be

described in accordance with certain embodiment and with reference to Fig. 5B.
Thus, the traffic channel in the L band (for both the uplink and downlink) is
extracted from the AGCH message (55B). This data would allow the MES to
switch from the control channel to the traffic channel (56B). Note that by tﬁis
example, the BCCH and AGCH are in the same control frequency channel and in
time-slot 0 but in different frames.

Next, it would be desired to detect the corresponding traffic channel in the
downlink C band. Note that whilst the control channel in the C band has been
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exanpl e, the BCCH and AGCH are in the same contro
frequency channel and in time-slot 0 but in different
franes. Next, it would be desired to detect the
ing traffic channel in the 30 dowplink C
ﬁgﬁ%@ﬁﬁgﬁg that whilst the control channel ihYH00e000490
band has been WD 2006/ 111974 PCT/1L2006/ 000490 -19-
detected (based on anal ysis ot9the RACH signal, as
descri-bed above) it is not guaranteed that the

deadcedd (Hasedomlablalghis asfahie FeA CHadifh4l, 64aeseibed dbvd)of 1% not
part of the sane basic channel unit as that of the

Searantecdthat dhe satellitrewould adloeaie adraffic channepthepfores past of the

' f.t ' an raffic
SRR GERTRRa i GRMERACH APV BBl AbRringrs, the
pheprigiayi hgsingkoane ontde: tdielliddeBagtngs bap tagiie Shannel from
conmmuni eati on %;n response to receipt of AGCH and
apenedae RYmerus hetraffisghanaslaf f i ¢ channel ), the

T ' in%h the NE .
o the s (s Hhef She MER 36 Lt B Prhlfplfatin o

respomss teveeeipt 46 AGEEH, arab ywitdHing 6ol shd bl krnd ek D @Radkfd]), the

S SO S Sy ot e
TR T TV 08 S S Ll s o

(§éi8d) mesgagedn btimid frame ld326 ImSdc. Kot tathhaesdegd it @etstSABM
identi f§3§ t he ngB%t gansm i ons k@_ﬂ_ﬁri gi nated fraom
TPRSAEESSPITC YD RS e Ty Aetevy - estagetiy usgshioyfipd the
&pptdiated0 bhAd PCELERAReldet er M ne whet her the SABM
corresponds to the AGCH In accordance with certain

enbodibttenin, ondeete dateet nmupped ffaiffié ehsnnetl démoduldaberdesital to

. t ch _and. ev 0ssSi b traffj hannel in
BB TS ST EhaiioRd Tt BT Gt e MEE 08 Sepese o
tBABMGSHYnal tan@pBCs QHErEl M &dePtd HERImEEANBRhANRELYSABM
is perforned. To this end, a coarse mapping unit, suc

csresprnds tg thepd@EHAnal ysis Unit (WAU), which, in

accor danc j odi.nen rovi des_w deband ]
energy pi Cl ﬁ%%&?%&%e@e{?y&ft ?@né‘ﬁgf’\%&e Ln&FﬁeemE B‘i‘nﬂ'}f,ﬁmem
demseithladors ot allddagh to esich Udridoevéry TpbRHIO at4FaY - chBAfSiCin the

ner.g ictyre is applied sinmultaneously to a
‘&Wﬂl i ae? iyeRisT 19 {RntEyhe sougha RAEN signahang acgerdingly a

ﬁﬂ%ﬁ&oaﬂ&%@g%ﬁ.@é borrbalat It mBURt 8 c&&géu ;rﬁgbf)ﬁg unit H2h 0 She

WAU pr ovi a precise energy pic

| 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 enéble
to identify bursts activities. Thus the WAU provides us a precise energy picture
of the C band link. The criterion of finding the appropriate TCH channels

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

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

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

channels for measuring substantially simultaneously energy bursts 57B.
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. of the C band link. The criterion of fording the

appropriate TCH channels includes identifying at
| east one channel in which the. respective energy
r a timng substantially identical to
?&?%Slo?? e (ACCH) signal. Reverting nowt CB?@“”@%“”’
the WAU i s applied to the downlink C band 30 channels
for neasuring substantially si2buil t aneously energy
bursts 57B. WD 2006/ 111974 PCT/ 1L2006/ 000490 - 20-

Next ,Net)bl,ethtitﬂmng ofthe h@sth s dApared ¢6 ERAILE the AGAMRIA P hose
e G%ll; t hose channel s havi ng energy burst
Q@ T "r%el@ijb‘éfﬁtaﬁm% that isjestantiplly idensiealcldse rwithin
e
can%ﬁfgi‘*‘éﬁg&%% Sl fRoh Rk e S AR ppact) for
@ABbYing thagoughtSREBM hetageh@8R)e Netktthit BEdaRs: sggﬂo@es’é is

gﬁlltd and does not require' explicit analysis of
2y Loeg mof Frguga eapliianahisis eldhe contenig ot ﬂrﬁedata transmitted

|
GRABHIS chdftls | NoWPH ol v RIS ep eflaBirt AERbEygiory tp the
@ndilatd HABM chamelsH(89B)int crdérsto(analyze e @dmltélfﬂé copFesthlrhni-
S5 Bl 55 Sl 5 el St
hBRaEO S BARLY @@ﬁﬂ@eg{aaeaﬁbs Hdﬁlgetr}@ﬁd Ml Ghe

channel. As may be’recal acco
ctgvuﬂgﬁ,coq: chamnel e gysonaebe re@aﬂat,elcpbrdnig TA@HprcancﬁﬁﬁMesﬁonse

LEREL ST AR oR (A MRt oY Bt dh s Geemdngly

Facife@ Bt i
ip?age 58B. tThe a%dglrogg?( gtged %’?\il%?/lﬁ{n%%@gecgﬁlﬁg&(% !k x%éfz(glose

Q#ﬁcﬂwhame&@@pmlnthqstagasaneter that actually

|dent i, the SABM pr any sts
e b et e dndef s R RCREE ofr St et
pmmintﬂee tiaARMuatS d&geifies fudehen Gad SWBKI prodedtret &5t exists in

eqUJdggs anal yzi ng of the content of the SABM
fmessagsh be ABMmsyagqq@m@dhe REES and tetSABM message

BN ey dBit Bl BERE: BnlLRk o X e RER oo samM

Qahdlﬁatd Ghanhbts,emaﬁ)@ ﬂnc@cﬂﬂhésﬁhﬁrynt pat@heteh ivitSth IshRasible after

I atte a si.s of the content of the channels is
s bespaliop S dBmpGuEtory i e Kandinate SN chadealesbiots,

@&GEH@II? Ot WAASEMET&Yer e éfa?ysyssb &etéa‘ﬁg)%U{ Ql?e?@ggﬁ{elts is

is appli ‘ed to only few channe e can
madnmlbé}) mond  tedion lthhnn@lleyprehmﬁnam cvarspi anglysisi of i energy

ted n r.s) n_be used, In this

HheEmedhe Wt‘\‘f@@z HRj efl{{a 00 feft clppslicéhe candidate
SABM channels) and, accordingly, a fine mapping unit (e.g. limited number of
demodulators) can be used. In this connection, it is noteworthy that in accordance

with certain embodiments up to 70 demodulators are used, considerably smaller

| than the few thousands available C band channels.

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

con restaurant message from both SABMs is compared and in the case of match
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25 with certain enbodiments up to 70 denodul ators are
used, considerably smaller than the few thousands
avai | abl e C band channels. Bearing all this in mnd,

i is drawn again to Fig. 5B. As sho
g@%ﬁ“ﬁ%gﬁgurant" nmessage of the candi date Sﬁ%ﬁgﬁﬂ&m@mmw
enables to match the L band TCH channel to the
appropriate C band TCH channeRl -Thus, in 500B, the 30
con restaurant nessage from both SABMs is conpared and

the) réspectdas erafffc oiRdombls\Vide 2086peil (D1B) PG /thd- 206669 QR4 Ihatch
-21 the res ect ive traffic channel s are mapped (501B)

ceRrphis Eansdleryd again (atIB i ordsrdo ﬂ@oatea@@m@l@t@rsa@apwer
canggtgate g&B a"‘{%annh:a%gl—gw n”&gg%}} é%&gg%REMS in the

doomliek fomt Go-haARNE, the chdimaelsdwhmnhldmhvé.y tieGrefpeeiias Attching
hannel s whic convec%%a_%g respective_matching 5

agg pdicatRdasithemaepe sheenely rthe & addnhend in
the ANt G8ARMe Movsible! ngc'#cgsﬁﬂleogﬁ catl pﬁ&%ﬁ:ﬁ&ed
t he comfuni cati on ansmtt rou the trarfic
thtvagh dhestra(ﬁ@Z:B}xmesk&(ﬂMB&, snieh Ry pecryptldedmﬂodlﬂamm; and/or any
and/ or ~an content relate roceSS|ng ..J. Vvojce .

° H%ﬂn{/ tlaled BrACERYng %tV@ace & contexd 5?1§t£ﬂﬁ§alya%§t gnalyzing
&ak@ihapﬁéﬂtzﬁhi‘%o QAL 1S o;ﬁb dr tsgﬂ'e&, @fc mgz trﬁ)ﬁse%uldeélfo& to HM¥nStor
would allow to nonitor 10 e Co ni cation

the apmmunicatioh dtanemittadhzetivesh thredViBSeamd ther other communication

at devi c for the desired application.
c%tvtcgnfolrgl?f:éeé ﬁ%&%‘i‘ﬁ@h Uto Figs. 8 to 10, describing a
MapPiAENEEAYERAER driwh 18Ty, BARCED, WMekEnRE taah
enbodi mgnt) as desfcrl bed %th refer encl:e %o F?ppm%Sequence
(Ebascerdapce withetestaim embadigient)oast describashwith ceiepr@cefto Figy. 5B
a%ovg'avlﬁy{e%xjggce eﬂ% {o th Iag:hxtec tehoefr @gt shown a .C' band

accordance I an enbodi nent of

the mmymnglrmw tcBiFlngtheﬁb@ddhmta @Bﬁﬂcﬁ&%ﬂ HighgbqBasde, in
and AGCH nessages are _found. Thus, 801. A nessage
aceondancs WEER £3tom emPadimentd oB e %nh%q@e/nélpaSambodlmem

S LR PSSy g SRS T °

channel frequency |nd|cated by the | medi at e

nment ssage (i.e. request fromthe network
ThgéIgrreané\Ciéﬁt RGEA8er d?fTEGCIVE affieg #mt h-baade BGGEHt ed

- fromgdaGeRGCRRID MR orh AIIC thifie W f i C

802.  * ATP requests allocation of demodulation board to the traffic
channel frequency indicated by the Immediate Assignment
message (i.e. request from the network). This means that the traffic
channel data is extracted from the access grant (ACGH). The traffic
channel indicates the channel in the basic channel unit t6 which the
MES will be switch from the control channel. Note that the switch
to the traffic channel is not as yet performed.

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

calculates the timestamp corresponding to that frame number.
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25 channel indicates the channel in the basic channel
unit to which the MES wll be switch fromthe control
channel. Note that the -switch to the traffic channel

Wo 611fs, Yet performed. 803. ATP extracts f t
nessage t?we frame nunber. ATP then cal cul at gg%ﬁgﬁ/oowo
WO

ti mestanp corresponding to that franme nunber.

2006/ 111974 PCT/ 1 L2006/ 00049022 - 22 804. ATP passes the
AGCH nmessage to the MaP, along with its tinmestanp),
angddal ongAWPtjassesthie HGCHS pessage tpdieaMRPealoal witte its
AGCH.. 805. MaP extracts the request reference

par abEICSREDYy apd @ing Witharquest Jeksenceaprramstear eloftthe it
to i hyysfgored RACH nessages (based on request
reference paraneter of the RACH). If there is a

mag@h, MalaRFepstrddie thdielldst egeney paamberd\E&dh the
freq&e{gg . Consequently, the mappi ng _between the RACH
and CORFSAES 2K EPITEaks b e 4 etored RALTD Meseafssst

ref egﬁ‘ﬂ%@&f ol %2%@?% gé renkd é;l%?é?é}iéﬁtﬁé‘ RAGG) e

nessdges are according to the tine’ st an”psIS ?see
806 edtchy)MalB difaps Mb& RaCHeRedqehty RAGHK AGCHAGIduency.
s to ATP, with, tinestanp._and upl.inpk/downlink

nmessage

L bakcbasrasgrihhe HHEPInEReBRn Oh 5o g B ACeiHsas
per f Qeap 2B she@ {hAeiO8h WdulstRRAR @% JTeSRges
(in that aor élgsri)s: Iggks up cocfrsésponglaé}%p ramteerz‘arrbslgr
and additighntitei RACHdwnkssagdsuplei stctedhagooeding andtheutipat s
t he ssages ' t hese paraneters. The data of the
RACH%%%@C Sﬁﬁ%gg'ondi ng ACGH is passed to the L3
noged.e f opMAPusdsharvotd R AT R GRE AGOH NedsBedd ol Aept @thy
that the L3 processing can process the %ata in the
usualtimestaymp agdi wplinkédawnlioke bphand Gequencyyard dimeshg
downl iu%mand uplink L band directions. 25 Having

i dentiTied correspondence between RACH and AGCH

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

processing.

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

Having identified correspondence between RACH and AGCH messages,
there follows a description of a mapping sequence, in accordance with an
embodiment of the invention. Note in the description below, correspondence
between the AGCH and SABM messages is identified and mapping between a
traffic C band channel and traffic L. band channel is detected.
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. WEShsA9745ABM messages is identified and mapgl

there follows a description of a mappi ng sequence, in
accordance with an enbodi nent of the invention. Note
in the description below, correspondence between the
between a traffic C band channel and traffic 6%)?1/300490
channel is detected. WO 2006/111974 PCT/1L2006/ 000490
-23 The general idea is to tvdte the AGCH signal in
downl i nk L band, extract there fromthe traffic
chanfiit geladral idogl intepraze clos ACHIA g id dewhiink Lhandedxtract

i B e el 5 s ol o
BW)hR F%Ar}ﬁetﬁ%ﬁ;br? EQ@EM s@nt%# ﬂ?&t"iﬁh@ﬂsmi‘%& Gt %Mttar&iml;? the

I's b per e cas at the nappi ng between
shine tim#ufpf ascthehamenthlat tie AGCH sigiminvasnletectadidNd@whbi tids is

REEPEREhAR 6 b1t b (hF FOARIAR DECHERGo e 6o i ARadE )i the

accordance wth certal n ‘enbodi nts, and the
reffesance pioi Big. iitlistragdsen ecoaeset (andrifast) podelhmgs faraidestifying

£ i fi d, sl . d f 0 i L/.C.
BRI CAMsdn BTt et S Sbocferts ok i deseipfon
Wit téteRnc® WP OPicM B0 tifustrtiidiSa dhdtendpReifet (ahll 'sidw) oaﬁcﬂlrﬁ for

9, 901. Wen receiving an AGCH nessage, the MaP checks
mdnping /€ hehaahéle dasest on -deatamt tanatyfsise it eenordhnder witheerriain

[ d i ndependent r o RACH AGCH mappi ng) 15

%%?Eﬁg?ﬁf'.t%’ %ﬁﬁﬂ%&teﬁ?hgo %ngr equests al location of a
degpdul at WEnb@edetvih® AhCAGUH efmReagdeNdh& PRPd chdcREf i C
channel frequency, and the mappi ng procedure i s done.

Thi s Whsthes theyallogates Lbmad éisiffie lgaanned frequenayas fupapped

channel, i ] unkcation i s processed
in tﬁgd%%md%%hﬁgc aﬁ%&qg (?‘I%%}%é&(él tion,
coglini calff do isn rhippedowhei MalfC bemests S alidcaciensefl, a

t hereb i.toring, the comruni cati on between the MES
and deodgleter hoarim fheaPorBFrPaBYingcCrhang tralfis cgnaglq

tele j j : I d ool
rmpp ey e ih e Hapdity bioeadeh iDne, hig bnehh Bimg
messadBS awitcheslues tise ftrafiict frhatikC an | thet Lofbamld| and

traf fclognmunication is processed in the downlink L channel. In

- BWRGBRYT end @bwhARIDT Bani6is Ifbg'bdngrqé‘rtz &nowa Vi hé Rescription with

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

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

specified in the channel assignment.
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frequencies (in the downlink C band) which were
activated during a specific tinme-w ndow since that
timestanp, in the tinmeslot specified in the channel

' . WD 2006/ 111974 PCT/1L2006/ 000490 -.24- 904
%?’?:"’?Q‘gﬁ’%es C-band activity (by identifyi ng"%ﬁér’&‘i‘/‘%"““”
bursts within the specified tineslot), and | ogs and
returns a |ist of activated-2dequenci es. 905. MaP
requests all ocation of denodul ation board to each 5

f r 8ffiency WAQ rexahiies Cilrangr actpstyor(bp nefiyfyaipe Jeneiyd
stays_on each frequ y. on rame, peri od (40nmsec) -

j ust Stfuéf%] V\Qﬁ'ﬁ’&é}ﬁe f;%cfﬁg: éW“eﬁO’;rP@ABBF fpd Feflunsfa Hsteofivas
transd&ibgt@gﬁelalggﬁies!\bte that by this enbodinent the
SABMis transnitted 8 tinmes consecutively. Thus , at
a PPist stMaR reqessthi divcatiSABNM dembiilatiohasvaed Toi eachhe
downlink C 10 gﬁnp Zre identifi e% (see 903, 904, above)
and tT"HBE: OB A1 4ime T8RS AR OPE DY eRS I AN SHAYS Qi each
assi geafheh®y bid BaMEREribQLOFAEY si; LGB 1d Secei
transm ttee(ézly 8 ti rre_s@c%nsg’{cut i yel 31/1% ncgeé’i?'rt]ngf&ﬁecewe
Ref eré@neABpA ftarves, éf ond was ttansinittesl therd. dblote that biyrthia

[ f i h | .(f ] th di dat
T nmemidtloehd BF SR AR nited B s Uy i ©
cor r e pdirst sigpe; Baiikle § ABM &2 SVHanAKls Lin R286Wwni bn 9

identified correspondence between the AGCH and the
SABM bapd sarg jdentifiedetsee 99B190s abovRysand ot these wahdidate

Cequenearels Reiblhlshlt we Al HoBomtibne i Heoa

i nventhioh. isByrdngingttedmBodini@N toonsstvtRY Oh&! HABMoy
signgls. are available both in the downlink C band and
* | n Referepesvparametsr ofdadh sidesrie identicalvin a givac SARM
how tio, | | d,on

"ol MAHESRb, (5 SESAETEL N IS RERE ahers) e

r est dafteanis "mappedt toethe esprespondingSARMael @nghei dbwdlRKCBSE
of mabtcH the corresponding 25 traffic channels are
rmppe&?1 Thus, 1001. SABM frane is received fromthe
previously allocated L- band traffic channel

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

1001. SABM frame is received from the previously allocated L-
band traffic channel |

1002. ATP passes the SABM frame to the MaP, along with
timestamp and ori giﬁating frequency (in the L band) and timeslot.
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1002. ATP passes the SABM franme to the MaP, along wth
timestanp and originating frequency (in the L band)
and tinmeslot. WO 2006/111974 PCT/11.2006/ 000490 -

wo%3 (candi date) frames are received f

of t?ﬁ%éﬁgléﬂanned C-band frequencies. . 1004. kﬁﬁé&n}%mm
conpares the information field (Con restaurant) of
each received SABMto the inf25rmation field of the
SABM 5 provided by the ATP. If there is a match, the
C-13d t rBABM (chalidwet) frhmes ued escelvedmReREsbrhO dfiiBe

L- band traffic channel frequency. 1005. MaP passes
bothS%ﬁﬁ?pr%’?@ JTeQyeREies. .with ti mest anp and

SO, TBE, Bl S IhRSMEGY 08 ol R P L

f r ameach 1'6):e(\feldr SABMI tn IthéABMrhiatlan feranbf nke GGABR
then downlink L _SAB | ooks up correspondi ng frame

nunbBFOVAHRG By thg iATER - ThBieraisarnate ,/tbﬁﬂ baadaraffigehannshd
t 5 Aft
ggvr’%&é&eﬂggrﬁﬁm to g)ea%lgc rmppl ng g%q?ra fic o

chHi¥jel s MaPipasses batt SABM fitamet ke AT®! ofithi tirgest@mprans

L ch S rdance with proprietary swtching
scheHB"[‘L?ﬁ ?nhlaﬁ%ﬁ’aﬁg\ E?Pa?ﬂr?é‘pt’in%“? GHEbeR” t he _

d k HEls |
TS ol TR dorihl e RAN ek TR SHBID AL

subséﬁﬂsemplmkl SABMsfigd dowilink CGinmand VhES Hewelpiiorie)
il smtted through the sane RACH chanpel,,

o1 1 SRR AIBORS b o Rl REnG HEHF cnet OaeieHas cd

to th a [

RACH A POBAIIE, *haliel 2R 0l JAF dhiseard il Bese

t r af parameteatinel s in the 25 manner described above.
However, it is likely that at a certain unpredictable
timng, the satellite will re-map the C L channels

(using thafidy having desefibed)GosC bie efecB RthpPfeO bl itRghiy
new RACH pessages_initi ated
channels it is recalled that, the satellite re-maps C/L channels in
accordance with proprietary switching scheme.

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

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

_the satellite will 're-map> the C/L channels (using the dynamic
mapping scheme) and accordingly new RACH mességés initiated
from the same MES (indicative of initiating new lcalls) will be
transmitted through different downlink C channel than the one
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fromthe same MES (indicative of initiating new calls)
wll be 30 transmtted through different downlink C
channel than the one WO 2006/ 111974 PCT/1L2006/ 000490

wiPmoGient |y monitored by the denodul ator. S
there are only few denodul ators all ocated tggtfﬁ%ﬁor?@?oém

in the C band (conpared to the total nunber of
channels in the C band), thet6Fs high |likelihood
that there is no denodul ator allocated to the C band
chanrstrefily honitgledvityi the deredabitorR/SiHcogssager: ofly few
transmtted Th? net. effect would be the next call

may BEmedulaigrs aflogated toeehapnels & thedC brndrarerasedyto thel |

t ' f : . i ... ot.h
ot uiBab Rnbaor dhizhelsShg'c Handy, (AAY i0FR RidfingBln ™!
i nst dmatetherd is mbeddvE&lulaieralioomsd der did O bagd US@ANdY

woul diaseh ey e semaBALK uessees e pnsmisiod: dheanso
hi's fegtet RoRI b ﬂg@ﬁeﬂtm iy e AH{sk&H hincl n'{%éyﬂ&?%e%gce

with certain enbodi nents, IS situation
avoi dACH Thessageawillhmgt Uzespotted| Thid, losshef Cndpossige i S

fol |l owed by A The latter .ig transmtted through

e SHTRE SErERS) PR LT FOPSTeRFe. HBRFPRRE.L

band.if aRAME® unbidrk&dnstieedionf is Jsed 'B;géi%%vﬁ@%mﬂ nel
en n nmessage |

is negligible. Accordingly, wh S
f oundinderdcloss swugiblaniendt wRAIGH s highdsl desimbioto iteroept

identifi.ed jn.the,currently nonitored, C band channel,
it | E%{E@ﬁﬁka hfsr@lfmf’ﬁ%ﬁﬁ éﬁ‘é?{m@fastrﬁ@m%ﬂ i's due re-map
20 procedunfacebrdai®e With @bHhih@mi3asREntOhisiRation may
under st andi ng, the processing described with

r ef erbsyeided Hiugsas BREy be repalled,0hg RACHE canssigede Wi t h

not I4.q4.t1 j . the..j nventi can be
ool 1o Gy ASTIRCHIRLS: Qlcab I R ER M 3eE R 0
t her @&GCHetegaenoyeghpask] tin afef dosvrditdnnbhsd, 238 tad | owi ng

the systemto ponitor the comunication of the next
cal | i}({ef\]&% qfhgg%}ﬁéf%B(H@Hrﬁhé%neéﬁs roghgitlessage. The

des crAdbtddibl P& ad KGR G sdadeds RSQAALE %o#ggo%ding
RACH signal has not been identified in the currently monitored C
band channel, it is assumed that the lost of the RACH is due re-map
procedure of the satellite. '

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

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

to detect mapped traffic channels and monitor the communications
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notw t hstandi ng the | ost of RACH nesSage, the system
is capable 30 to detect mapped traffic channels and
noni tor the conmuni cati ons WO 2006/ 111974

Wb bbdsl 2896/ 000490 -27- transmitted there thr
(using in accordance with certain enbodi nents
correspondence between AGCH SABM signals.) It is,
however, desirable in accordar®e with certain

enbodi nents to trace also the "l ost" RACH nessage

si ncetranspifipd | them fhrosgh.t qusinignin fagcordaneweitt dRfaint

i-nitiated by th btain f
the naonifiehs TSR RSP ren Aol oo Ak
| ocat i on) .1t Oige hohevdie WeRAde ChianBelorihcb Wiy defraltf

allow to intercept the RACH nessages until nex
r e- me§iBPorjmegtsdartsace atsoRbe"lasy' RAIGH inressdgedsince; itesilli on

re-n <t " . inaa}
| Gent 1Sy idehy fbseqlept KA 1neitheds REASH bR e same
enbodMESandntai Honi BF AERTRACED iﬁﬁs_%rt%tq}l'fdngﬁ{ibﬁ Suchf .

Fig. 4. _The underlying assunption in accordance wt
this BB Iasaton)s Oncp dhe nmrﬁmﬁm ekarinely e fbuntieit ewidlr gy

acti vj (+HN L ngat.h tinesta .across the C
band éé%%%ntgl %'tézig%}g t@%g&%c??%%?%‘f Rext £¢-B19BRTE t o
Fi g. &#&usbove). Accordingly, there is a need to

correl ate ener gy actjvity across the C band that
happened iHFANET e sinomiRd.riaftantiory is hdravar to hEighGH

ness j l; ' fy. candi dat e CH
Channer iy SO D ot RACHLY i GToiaRee with
i dentdeftpin ¢eboimeRiid witls sefgence v @b avdhitectbf of Fig. 4.
tran 'tte(%ﬁ]e{throu h one,  of the candi date RACH _
channet s FRYYS FTREES Waprcerdaren votiethinernbodimant: is
1101.thhf i) WETH HIBSRRAGEI WBS &R Veﬁ:ﬁv%céiﬂ] u«%ﬁg mand

there is 25 no matching RACH nessage Ive
ear | itEnestanp) agPssathee@besd ichantela (eetdie daemsEROWHhNG
RACH Ifeg

par el SEECRY i R ety Aty thede At 1nas dage

by t heorRlEee enbfhy LtiVR! A08ssi el B4hd 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.

2006/000490

Thus, in accordance with one embodiment:

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

1102, MaP examines the additioné.l parameter derived from and
added to the AGCH message by the ATP — the timestamp in which
the corresponding RACH message was received by the network
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t he correspondi ng RACH nessage was received by the
net wor k WO 2006/ 111974 PCT/1L2006/ 000490 -28- 1103.
MaP requests fromthe WAC a |ist of RACH frequencies,
woi26dypHe activated at (or near) the specifj
timestainp 1104. WAC exam nes C-band activity | o
returns list of . activated RACH frequencies 5 1105.
MaP sets high mapping priori ty2§0 t he RACH frequenci es

recejied f the WAC (including allocating
denﬁo%- at or@’ﬁg T99BELY pm thee S0A Chm listedS RAGH | frdquieycity

have iwh; ' | th orresponds to
t he A%ﬁ&g‘?ﬁ{]éﬁ"m% -‘?‘Egrg}i’ég(@ﬁ Saeﬁgtlgﬁﬁi%%t been
destildped WAEG exasinesidbaedrREvE) lopaidd GULALd ¥

ut
. . . o)
t hose veraie [ e art. wll readi|ly appreciate t’ha?
FERAZH

vari offg?v REUCRAYS nodi fi cati ons may be carri ed
out ] mist hou e x t he. sco f e.fol l ow ng
Qo e LoD R A3 9 30 BB KA SO rsmas
-29- TeAived: fibm AtheaWACA (iscli@ing i all&fa@iﬁ?t ideﬂ,olaﬁgtors

noni t @r.i nmuni cat i ons between targel nobiles and
a mai ﬁ{eg{ig)( ?@H’sz‘ﬁi &19 {ikelyctonpansi vatheofutengsRAGH

wher ekignaleRATBSRSRINIO R, HRIAGER g, DI | es and a
satellite is achi'eved by using a®fIrrst 5 band spot
beans, chosen by the nobil es and wherein comruni cation
betwee e.satellite and the main station is
acr#%\/@a" S%J_\;t AEYRYOR deﬁfﬁ’n eSS ™Ihng cortaik, degnet of
Whepaetiouldrite, BittRdseivefiel $n &&%@%@ ¢ hande 1 h :
mappi ng. schene of the first- and“{a?‘égg@?{%l&@“%ww“s
se BH and medifieations spayshe damizd asu tvith @%;rgﬁg from
at g,& econd-band and at | east one RF

fi rst%&ﬁg@?{gﬁ)y@/ 180 éﬁﬂnénna which transmts the
received signals to at |least. one RF second-band and
at | east one first-band receiver respectively; an
intermedi ate frequency RF distributor which receives
signals from said RF second-band and RF first-band
receivers and splits the

2006/000490
g an
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transm ssion into groups of frequencies; 15 a

plurality of denodul ators which are tuned to cover
sequentially the first-band frequency spectrum for

W 20e@tiitrg i dentification codes of target ”BQ&hﬁﬁmﬁﬁQwo
decryption nmessages; a wide. angle mapping unit which
recei ves the second-band signals fromsaid

i nternedi ate frequency di striBétor, anal yses and maps
the 20 received frequencies accordlng to their tine
occurteAMS: and correl ates sald frequenci es mnth said

_ {' rStAﬁJ E%ugt{@ Ie %Elec tmn?%ﬂ {orr eco(rggjlg&g ’Bgns between

noni tori conmmun ca=t 0

‘targeo mbibilgs wed €lradim statioshef leéteﬂﬂé ﬁoﬁxhﬁﬁﬁca'ﬁﬁﬁ %y?l‘%h{‘ QvHetein

band and. sai d second-band bei ng C band. .
%PEHEP%‘PE@%Q“-‘&WF%H e mebirsaand a sataliis i «'n:hmed @ausmg b tfrst-

f
Pk PEemt ROy e RRHRS ol i e i Bibien.

me\sateﬁltaladd chemmiain stadibn o9 acHie @R R4iEA T WIHeBYSd §8Bond-band
1\éAlA\_fkejrel n n| cat.ion between the at | east one nobile

agd é"ébceéq“il ceSatellitecii eppeblole dunge they marimmelseeate of the

R a0 ot P 0 R P06 Pl st Rpne:

bet wee heasthenesRF abddridebaidaridng 1ot 6né R# fik bhsd a&Riveved
by usin av\éﬁl eband C- band |ink, said apparatus

conpritd SResmils dheyreqeivagnsicnals tatat| leastt OI@nBF RF
L- bandosRoadCardNh PG ofliEl dahdtelid et JS ol yed

signals to at least -one
L- barittermediate drequengeRFi disttipnuton witeh redkives IsIgn@.ISU@dnﬁd

toac e uni.t fine mapp unit;

sai d 5 ﬁ} Tecﬁﬁ‘ﬂ’a‘?‘% n?f gfgﬁskha[tdore@ﬁl}@é* and splilsathee
MBI thghsi ks ion ko grgﬁﬁktéﬁﬁ‘ec{%@l%ﬁfe@m i al l'y sinultaneously
a subset including at | east one 10 C band frequency

f r om2aPigFRditss af demodalatbrs écte i wmaedd chvertdegeentially

frequgo Cﬁr@éba?ldl %qﬁgr%ye s;l>€c’ctru.rrP P& 9‘ éx?ra%gnlg_ Elent?ﬁcatlon
codes of target mobiles and decryption messages;

a wide angle mapping unit which receives the second-band signals

~ from said intermediate frequency distributor, analyses and maps the

received frequencies according to their time occurrence, and

correlates said frequencies with said first-band frequencies; means

for recording and monitoring said communications.

2. The apparatus according to Claim 1, wherein said first-band being L-
band and said second-band being C-band.

3. The apparatus according to Claim 1, wherein said satellite being the
Aces.

4, An apparatus for intercepting and monitoring communications between

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

using L-band spot beams, chosen by.the mobiles and wherein communication

LLOYD WISE
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frequency, said identifying. a subset including
anal ysis of energy detected in said C band
frequencies; said control unit is further configured

e said fine mapping 15 unit to identify a
%Eabé%zﬁpgéquency from anong sai d subset of PCT/IL2006/000490

frequencies which is mapped to said L band frequency.

5. The apparatus according to3glLaim4, wherein said
fine mapping unit  being a plurality of denodul ators
Bete et 8RCIa0IIRE RAOEESHAR éMﬂo%hisae[cﬁieth&‘%? sEn i ¥idband C-
seﬂu_entl ally the L-band frequency spectium % e nurr%ler
kanddinke said agperetugicamprises:s consi derably smal | er than

apparhl i SRR G B dreh S5 BF TsBeighgeeive sateoas
coar sghifRERhsAtits 4B irécelRidGemi1yAa 1819bRe TBPOINALd gﬂ&t
I ng

and associ ated processor. 7. The apparatus accor
to arfylsaet age Lebadrgceivenrespectibiedyei n sai d subset 25 of

Ch ' bei |. f I es, d
uner oSS UL ERERAS, P RotiRn By FlheRa 4 S

frequeitcy being control frequencies. 8. The apparatus
according to Claim7, wherein said L band frequency
bei ngaBcepralnihiscoaiiguesdita caudssiaid eesirseymmAdhE unit to

¢ f _ . . £ ._ .
| dond o pny suestalty Sofiyind et o bR IRRRCY 5o one
L LOYR-WrfiE freudiemidOfbil 2enthgPSld | € 2206/ BORAA8es Ihich
f requeQC\é afccor ding to identical unique spot beam
numbéROESE VESRYIEREaRSa LT #a tfaeier Bs FRapped etoc @nt Lolband
{1 CAURRELAS: sfla i10R1ORRAT AL AGERHHG Ml i 20y ORG"

Clains 4 eref n-sal
f r equletectedsiniseid@ band fitguercieauenci es, and wherein

said L bangr 3 .fr.eg_g_%ncy apd identified C band
f r eqfBISPBEl PR £ BFFICE CPRiAgTER & sause paid Fre mapmipait us

ac corgitngo tigerdily AN€-tind Gréfuhic: %
conpri si ng_1 fi%i ng an AcgdesS,Cjclarﬁa?(ri:rt1 %{HA hglglébr?g 0|fn
t he depauensiescwhivhd$ mappedited saidinbandirequeband and

j dent if yi di [ l.in, tr.ol
L hanndl PSRl AEBRARE 1Y i o WEdFin Todd iner g unit
befgd W Gligligesedéethsdulstotd gy hﬁ@biafeﬁ?#%ééssml@hfcﬁf &k &iirdd to

signal in said AGCH and RACH signal's. _
cover sequentially the L-band frequency spectrum; the number of said

demodulators is considerably smaller than the number of said C band
frequencies.

6. The apparatus according to Claims 4 or 5, wherein said coarse mapping
unit being a wide angle mapping unit and associated processor.

7. The apparatus according to anyone of Claims 4 to 6, wherein said subset
of C band frequencies being control frequencies, and wherein said L band
frequency and identified C band frequency being control frequencies.

8. The apparatus according to Claim 7, wherein said L -band frequency

‘being BCCH and wherein said subset being RACH frequencies, and wherein said

fine mapping unit identifying said mapped L band frequency and C band

LLOYD WISE
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11. The apparatus according to aim 10, further
conprising swtching to a traffic channel in said L
band according to data extracted from an Access G ant
&A%H) signal found in said downlink L band, and

M "hg corresponding SABM signal in a RFHHAWE/0pH0
the downlink C band link according to a 15
predetermned criterion; thedpatter channel being the
traffic channel in said downlink C band. 12. The

t
PRSTS84 b s i
throrespattive contnd fregaesmest t ed t hr ough sai d traffic

f 20 13. .. Th t ng, t o, any
ot * 1 PTG 35 0TGPE TR AR, G GlalBEAds Br GBS AG mbset
ofne! bRl ﬁ@éﬂerfc‘ie%%ﬁﬁg't@ﬁﬁc afpdqhelesi Ang %ﬂergﬁbéﬁg L band

frequenci es i nclude 00 frequencl es.
fegqpencytand 1émtfmdu®gmdo&mocnebuhg Clafiiivrfrequenoied.3,

105" e IR L SIS § 8 SRS
fﬁlggisgmn A deBssI@rant\(XGEHY sikAhLin 188 c6htrbll@ak@il Y shidedownlink
L band and identifying corresponding RACH signal in the control channel in
said downlink C band,; said identifying including determining identical request
reference signal in said AGCH and RACH signals.

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

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

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

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

15. The apparatus according to anyone of Claims 4 to 12, wherein said
satellite being the Aces.
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