;- . e3etX( VWMWKR*X6XTX A Met hod of Organi zi ng Access to Packet Data
Transnissi on Networks FIELD OF THE | NVENTI ON This i nvent i jmwmﬁ‘m m”mm
optical conmmunications and is designed for use in data tr U

networ ks. PRI OR STATE OF THE ART Known in the art are nethods *ebiser gani zi ng

systens al |l pwi,ng, syb ibers.to acce HS S d on
T ber opti b Msrpa i Drean e AECR3 T P BRI M BRIoIP Nt
2,127,489, |1 PC HO4B 10/12). Prior art nethods of organi zing systens to give
subscri bers access to a dat Sm._Ssi.Q vide for extracting
packets (cells) containing Mﬁ%@@mm&ﬁiﬁrs bei ng served from
the network, converting the signals and transmtting themin fiber optics
cabl es connecting the respective optjical receivers and transnmitters on the
side of the acEhissinyentionaiciates te wptisabseripanicatigas an 8@516F1§ QEMSBAN
such nmethods is hjgh installation and operation costs of a fiber optics
connunid@ﬁﬁdﬁ“ﬁﬁﬂ@sﬂﬁhﬂeﬁW%@@-it beyond the reach of ordinary subscribers.
The cl osest prior art of the present invention in technical idea is a
nmet hod of organi zi ng access to packet data transmi ssion networks wherein a
dat a packets addressed to subscribers of a subscriber access point are
extracted fromthe network AMBRIOR STAJIQF IHEoARThed in the data
packets is transmtted by an el ectromagnetic radiation beamthat is
directed to the receiving devices of subscribers at respective addresses
.93-94. in ssian
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addr esses co |neI§il with the subscriber co nodu

el ect r ongp@meksss 69@&1@&%&9%&&@ geiveRdfrBh thethéSedrkoRBhvEF@MS fhd bigials and
antenna serving a respective sector. The subscriber "devices Tilter data

addr essegahométeepl fhieedl i Ulisar dpidescdblescohaeotingaht resypeuvtivs opticsl reeeivers
transmtted by a single electromagnetic radi ation beamto the sector as a

whol e. Tined orasisnseetoon the avdaok sheohctdsspomt hnd oar thel subscoibes pedal Amiajor
relatively | ow cost-effectiveness of data transm ssion. This invention is
desi gneddtawbails of sheh spethodaris high tinstatlatipnvamkepertiaacasts dres fibss ophicand
to sinultaneous|ly expand the functional possibilities of the access system
The t echepmanurichtion lingxthat plagithayondethergaph i rdinarytmbscrbersd
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access. network and the information contained in the data packets is transmitted by an
electromagnetic radiation beam that is directed to the receiving devices of
subscribers at respective addresses (Communication World-Connect, No. 7, 2000,

pp. 93-94, in Russian).
An example of a prior art method, or prototype, is provided by the Alcatel
9900 system (ibid.). This is a wireless access system operating within the

microwave range of 24.25 to 29.5 GHz. The base station (subscriber access point)

T
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To attain this objective and achieve the above technical effect in the
prior art nethod of organi zing access to, packet data transm ssion networks,
wherei n data packets addressed to subscribers of a subscriber access point
are extracted fromthe network and the information contained in the data

packet s hivs! FOBekY AT AREOSE 5RFRRRCHA FoRBON AR AL akcadlolhe
this invep 9&&%8%%%&6@@6&99@1? %ﬁ%@éﬁgﬁﬁh&%ﬁm | Rha | trdbgd AIP the
u and t spatial c

transmt infornatron to Subscri bers, aracteristics of the

electr O”ﬁ%&%}ifb‘ér%g‘i” tbﬂBnboE'@rHl%c%t&P'@é T8t 86rHi8é B8ctors cbi’rﬁbiﬁ@éﬁgﬁﬁ a circle

I nformation of t ata packets so that, during transm ssion of

par ti cul @lagdaina TRRCABscritee dagslpatkée’ derassponding €6 agshréiculdresgcesieand nged,
device of & respective subscriber. O her enbodi ments of this method can be
used, whiygeither twith alyi AdMVle ddatressess eoarbiakdctvitmatireetsubscribent codeshefam
of a narrow angul ar divergence and dynam cally vary the direction of its

pr opagat immdulatmig - thentelettromagsptici apditiomcbeainst emdtted tthe dealiresfional
dynam c hologramthat is, for each rQecg_i stered subscrj ber  address, fain
optical iansmittng aeteansrerwing airesnaciiegsratet Fheisubsaibecdevisas filt datput
wi ndow of _the subscriber's recejver at that address. ESSENCE OF THE .

| NVENT! Creldisesed & specidied milscriResn from tgﬁd)‘fecrgﬁsl!} [RRLRY SEeRBY frRpsmitted
expl ai ned bel.ow with reference to drawings that illustrat i agranmatically
t he varigﬁél Séﬁgm%d«;lﬁgﬁpgnqgnqt%r glaQn g?%ﬂmﬁ%?ﬁ?%@ﬂai‘ﬁﬁgg’cordance with

t he net hod of IS _invention, The draw ngs a t,he f.oll ow

clarify a net htge(ﬁ‘o? $AEHS g@ﬁ@%ﬂ@o&ﬁ&? B?\qupgrﬂrg dﬁ*slé’rVY 8@82& ?ﬁha{gi)a@}@gégs
poi nt, bgcau tht s, . h | 0, lal for achieving the expected
posi ti veFoé’Y p@%{-g?@?&%ﬁe%ﬁg@a@ %gﬁ%ﬁgﬁ@i&@t ructural diagramof an access
system accor dipgid 0).f ?iorfpfsh(%gig{lé&lt8§§f§ertﬁées'p%g§%rfg‘8o§§éf’féct?¢'e s of data

enbodi ment usi ng an ‘el ectronagnetrc radiation harr ow angul ar
di ver gengnsmission and to simultaneously expand the functional possibilities of the access

system.

The technical effect that can be achieved by performing this method
consists in lowering capital and operating costs per unit of information transmitted
and at the same time in raising the overall maximum access speed. Subsidiary
technical effects include allowing various groups of users to be organized at
different service levels within a single service sector by using different
electromagnetic radiation beams (including a single wavelength), and also
enhancing security against unauthorized access.

To attain this objective and achieve the above technical effect in the prior
art method of organizing access to packet data transmission networks, wherein data
packets addressed to subscribers of a subscriber access point are extracted from the
network and the information contained in the data packets is transmitted by an
electromagnetic radiation beam directed at the receiving devices of subscribers at
the respective addresses, according to this invention uses optical-range
electromagnetic radiation is used to transmit information to subscribers, and the

spatial characteristics of the electromagnetic radiation beam are controlled using



Fig. 1 shows diagranmatically data transm ssion network 1, device 2
providi-ng access to data transm ssion nejwork, nodulator 3, el ectromagnetic
radi ati on source 4, device 5 to deflect an el ectromagnetic radi ati on beam
subscriber termnals 6, and subscriber receiving devices, or antennas 7.
Data tr LSSi N c e i 1i 1
extract ?ﬁgglﬁga{b%gkgﬁwg{&glpésggd&lféoataﬁfgq)gggg?rjig eﬁgﬁbﬁgﬂgrtfﬁsﬁrllgrgﬁsﬂe% %e
sector f HA{0 ito AFoRN €] sPd reedidcReViag dévice of a
‘nodul at oéé}?Chg%dpgﬂ;ai %ﬁé%@??gén&%?gg giél?olrsp%ﬁg‘?ﬁgran?r row angul ar

di ver gen@pggﬁogghbg&m@@ul ated in this enbodi nent by varying the optical
power thereof with the aid of nodul ator 3, even though sources directly
nodul ati ng anyOsipacérhboditacatssfitss afethodaandbe usedyneherein atlisaadvsablesio: can
be used. Information about the address of data packet, used at a particular
noment for beamusedr elédromagnetiamadiation bepm of a aartesv sangulanidivengeneam
modul ation cycle, to a deflecting device (deflector) 5. Deflector 5 is used
to al t eranddydamicallyivary thirditectine of iée prepagatian; @deam i s propagat ed by
directing it, during_ transm.,sssion of the packet addressed to.a rticular
subscri ber 6, TGoﬂﬁ@léh%%?-‘il%]e@hafa?@éﬁtkﬁsﬁg tg@&?e@@ Y aglynamiq hgﬁﬁrﬁéﬂ fhat

anot her enbodi nent of .t he t hod described herein.. Fig. sh a .

di agr ammi$t i rvﬁéah O]fegg%ltpge(irf%%ﬁpg)gro &8%0 AR i’,pt‘&él/ig@égczh &%ﬁi?@rﬁ%gss
to the data transm ssio etwork, directly nodul ated o i .
radi ati o e&H&m%gr&tldefﬁﬁﬁen%%@:% &E’r‘r‘fﬁ’r‘lﬁ‘ﬁ % oﬁhgﬁybggﬁggﬁsgépewer
term nal sttg)r%/i tp cei ving devices (antennas) 6. In this particular
auxiliar?/ 861 t of the clainmed nethod, data transm ssion network 1 is

al so accessed t hrough access device 2. Data packets addressed to
subscribers of a particular_service sector _are extracted fromthe

information streams and usd®SSBENGBEQAF2THE INEENEION on of the source 3.

Optical power (or another paranmeter) of electronagnetic radiation fromthe
source 3 is nodulated directly by informati on contained in the data packet

transnitted t OTReRAEEHES bEhEURS@NtR andig Sullssididdy edsbodiheenTslis @Xplaingded
for formng dynam c hol ograns in device 4. Holograns are actually

di f f ract below aivithc eeferbhed tor didwaad neasildostratec diaghangmaticalie thet vaiooys
which they are fornmed in device 4), which are used to focus radiation from

sour ce 3embodéments of tlieucomssGystems wrgenizedrinmcaprdancespitdt theemathvd of this
during data transm ssion to the subscriber, In contrast to the prior art
met hod aimvestiosr. $ihei dsawmgshaas, theefallewsig dext do noteglamby a angdad, of
conbi nation wiith address control of an el ectromagnetic, ragi ation_beam
during dimaspading infosmatiossfrom snbesibersdesan ascess Rpidbdbecause thit methed
in orders (in prog,o %i on to the ratio of .the,radig.frequency used 5

pr evi ouslgyN@eIsga léi) orashiexngkthe exprated PosHIVe siert-ng t he power required

per subscriber_. Besides, capit nd operating cqsts per unit of .
i nf or mati on trgl"&‘nf §k‘%ﬁ'sé’r%g$sé@f§c§31¢at8€3§rcﬁﬁg Olgn %‘F%eéséé{éﬁﬂ%é‘:ﬁ{}@fl&@
to depl oy several ,(t ar e). ..syste W {.hi. i hgl .cal tV1C
sector (Mo SRiods difeiBsed Botel Sofaladt bt RS AP Bl . 1EHE ofp,
net wor ks _at AN I, nel ueli | ces provided at
differ eng?qcé\;)gﬁ%érgﬂ?%g%l:a@?h gﬁrggl?é@%ﬁma%’%@&“?%ﬂﬁo ie%ér?{(icer'lf ormation-carrying
el ectromagnet | F%)%.ald'ﬁfd\%‘ &%@P&rﬁhﬁtf@a‘ﬂg A rRfsh Ristor MadtwBrkt €9 device 2
t hensel ves) he to enhance“security Of transm ssion agai nst unaut hori zed
access. providing access to data transmission network, modulator 3, electromagnetic
radiation source 4, device 5 to deflect an electromagnetic radiation beam,
subscriber terminals 6, and subscriber receiving devices, or antennas 7.
Data transmission network 1 is accessed through access device 2. Device 2

extracts data packets addressed to the subscribers of a particular service sector

from the information stream and the packets are directed at modulator 3. Radiation



The use of this nmethod (and its subsidiary enbodi nents), therefore, allows
the clainmed task to be fulfilled and the,expected technical effect

achi eved. | NDUSTRI AL APPLI CABI LI TY The clai med i nvention can be used
extensively in data transm ssion networks to provide data transm ssion to

QT er enfrofl ggb%;y@[@%%gp@i ntrobP aABLIACHM et Eeh by SbRrd) I MoRlutated! . this

service se Si ng ferent ctromagn€ti c radi ati on beans. 6
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net wor ks, erein et s ‘addr d to subscribers of a subscriber

access pHoighPSGuIRES [REIARE) fﬁd-’dﬁlhﬁﬁ% nely\esdeifiodrhmetarisos fra icdecteomaghetid
In the data packets is transmtted by an el ectronagnetic beamthat is

di r ect edraafiatibe beagetan be whed. Eeforafatinbaboubersaddresesfeatd pacleetdused asa
characterized in that, in order to raise the speed and cost-effectiveness

of data pamitsniassiemennhdosibreaim anedukition, dsetrpasiditteds priattpothel start of the
possibilities of the access system information is transpmtted to,

subscr : beeamppodulationeiigieeto @ deptlecting device (dafleatrbhy. meﬂe@t@rygawamtg)
controlling the spatial characteristics of the el ectromagneti,c radi ation
beam usi ﬁlgerp&&@tremanégMh@oﬁlﬁeﬁl%ﬁmw&%&ﬁwrlwr%? %ﬁ%eﬁgafn&}rgctmg It,
directed at, the receiving vice of a .respective subscriber, dutin

transmi s@PEHgo?raaSlﬁéﬁfsﬂ@’élﬂng %&@&%ﬁéé&@ﬁgg 1R ARHIEU EVQ$9F§%€I?Q’ &9 dhg,
1, characterized,in that the .el e7ct romagnetic radi ati on beam used therein
has a naSHRRFTHIG S LECeHY & JRYIEE 7Tand the direction of propagation thereof is
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| with receiving devices (antennas) 6.

In this particular auxiliary embodiment of the claimed method, data
transmission network 1 is also accessed through access device 2. Data packets
addressed to subscribers of a particular service sector are extracted from the
information streams and used for modulating the radiation of the source 3. Optical
power (or another parameter) of electromagnetic radiation from the source 3 is
modulated directly by information contained in the data packet transmitted to a
particular subscriber, and the address information is used for forming dynamic
holograms in device 4. Holograms are actually diffraction lattices (flat or three-
dimensional according to the method by which they are formed in device 4), which
are used to focus radiation from source 3 on receiving device 6 of subscriber 5 at a
respective address during data transmission to the subscriber.

In contrast to the prior art method and other similar methods, the use of
optical frequency range in combination with address control of an electromagnetic
radiation beam during data packet transmission allows transmission speed to be

increased in orders (in proportion to the ratio of the radio frequency used



. $$PIURBG &I &LESE&R) * a* * * $+s++} xs} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caD{ dB! [ & $1

0% "& ()-SS10% & ()-![&$10%"& ()-@L0% & ()-y!'10% & ()- 1"10% & ()-6}[<1

\12('\';;39/% & ()-1n&&*$10% " & () - F&&*$10% & () - Fli &$10%C' C' & () -S&$10% & () - s!

0 m.n ! - n . . .

[$ 321;)%5 e("&@ﬁ@f&ﬁbﬁ%pé‘cﬁ rpnge-fiegpensy)) andilousiipe {he féxfdr&'reﬂl{lrel%'peiw
1 W~ ", J _ N 0, " " ) . . 3

18 X $1§%@{@%%§% %Q%%é(’l)@g% _ﬁL) o%%ﬁl(% é€v3tg per _Uél.plt of information transmitted

10" M 10%& vdi ' ' '

10,0 0588 SISO oS8 s S Sl v or )

109%6& () sykvd¥mdithin 9 SHOWs(sied Sepi st ctor GRe dEme@rbd)) td Hrovik: t

L/ $10%&$}%) -3-M 10(%5&' ()= 3L+‘}(13)Cl)%/<5&' ()- L*§g%rf>/g&' ()- e@rea) ko dgcessto

3(M 109Giie( Jariie vaf othiex rthea@shiissiotope BV ks diothel giBne GptEed foe@eenay, including

CF7$1096& ()- f5:!1109%6& ()-

services provided at different levels of quality. Addressed direction of an
information-carrying electromagnetic radiation beam (in fact, data packets
transmitted themselves) helps to enhance security of transmission against
unauthorized access.

The use of this method (and its subsidiary embodiments), therefore, allows

the claimed task to be fulfilled and the expected technical effect achieved.
INDUSTRIAL APPLICABILITY

The claimed invention can be used extensively in data transmission
networks to provide data transmission to different groups of users at different
service levels within a single service sector by using different electromagnetic

radiation beams.
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extracted from the network and the information contained in the data packets is
transmitted by an electromagnetic beam that is directed at the receiving devices of
subscribers at respective addresses, characterized in that, in order to raise the speed
and cost-effectiveness of data transmission and simultaneously to expand the
functional possibilities of the access system, information is transmitted to
subscribers by electromagnetic optical-range radiation, while dynamically
controlling the spatial characteristics of the electromagnetic radiation beam using
packet address information so that the radiation beam is directed at the receiving
device of a respective subscriber during transmission of a particular data packet.

2. A method as claimed in claim 1, characterized in that the electromagnetic
radiation beam used therein has a narrow angular divergence and the direction of
propagation thereof is varied dynamically.

3. A method as claimed in claim 1, characterized in that the spatial
characteristics of the beam are controlled by a dynamic hologram that is, for each
registered subscriber address, an optical match of the source of the aforesaid

electromagnetic radiation beam and the receiver of the subscriber at that address.



