;, -e3e+V( TTUJUVLXV6VTV A Met hod of Organi zing Access to Packet Data

Transm ssion Networks FIELD OF THE | NVENTION This i nvenﬂlmﬂmmmmﬁmmml to
optical conmmunications and is designed, for use in data

networ ks. PRI OR STATE OF THE ART Known in the art are nethoesaugt organi zi ng
systens aj lL.aw S criber,s to accessydata NSQ1 SSi O net wor ks sed on
T ber opehddetBiat OFepditing Refe EEpACker HatarFrantiRindphiCpiFar RS o,
2,127,489, CPC H04B 10/12). Prior art nethods of organizing systens to give
subscri bers access to a dat ransni.ssion n [ ovide for extracting
packets (cells) containi ngF LQ&F@@S?HﬁyD%&&EFS bei ng served from
the network, converting the signals and transmtting themin fiber optics
cabl es connecting the respective optical receivers and transmtters on the
si de of the Ehisdayeptiontr s do apiticad cbsunibarativinge and isdestguadafaratie iof
such nethods is, high installation and operation costs of. a fiber optics
comurdaiattrmmusnmnna&wwl@ee 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 networ PREIOR ISTATE OQRTHE ARTai ned in the data
packets is transmtted by an el ectromagnetic radiation beamthat is
directed to the receiving devices of subscribers at respective addresses
(Cornmuni cati on Worl d- Connect, No. .7, 2000, .pp. 93-94, ip RuUsSsi a%. ,Qn
exanpl e of aKPeWsr ihike gt Asymeshods efetgsnizing systeingcalloxying supseribets
9900 system (ibid.). This is a wireless,access systemoperating within the
m or odRvASCeEn dateiranamission nesworksbasad oniBer oPties SROIRHBIRAt L Py HeRSs o
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transmtte single e tromagnetic radiation b to the sector as a
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ely t

relativ ow cost-effectiveness of data transmi ssion. This invention is

desi grfpdwibacka Bsudhtetnsds iahible dsstaHbfiontdndopemtivn dosts dff & fitber opities and

to sinultaneously expand the functional possi bi Fi ties of the access system
The t eohifint@licatidme tinet that it deyonidethed-eayh pdrdrdiminygsubsicsibees.hod
consists in |lowering capital and operating costs per unit of information
transmitt ed B chisest prioanat wif theipresetsinvgntion by techinicalhidenin aotbed
speed. Subsidiary technical effects include allow ng various groups of

user s afoonganiziggneaess o pRYdes data AN IS 81 ONeN@IVEO RSt WNAT@INS? %&F%P%’F?ﬂisce

e o s o LR e A, R Tted e e
A8 Yietwork 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)

iy
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To attain this objective and achieve the above technical effect in the
prior  art nmethod of organi zing access to packet data transni ssion networks,
wherei n data packets addressed to subscibers of a subscriber access point
are extracted fromthe network and the information contained in the data
packet Bﬂi s transmtted by an e| ectromagnetic radiati on beamdirected at the

recei viiay @ doATEM swtwesksinerfape and je cadapieddior extrsct dateopackaist o
tr ansnfaTam e Fuh SBSCUBEES Ahcihas ARAESY OIS AT Lo deiz stieast. ddl het he
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wi ndow o the subscriber®s receive . at address. ESS . .

| NVENTadd¥eshed €5 spacHiad stbsibety dhbhtherdderal Birfubmation’ treaadhninitfed S
expl ai ned below with reference to drawings that illustrate diagramatically
t he vaby asinglbeldctromsgdtid hediatioadseasy $o ¢he eegreniaserwhdl@ccor dance with
the method of this invention. The drawi ngs and the follow ng text do not
clarify a méThednost sertousnidtavwbacksébtimarethokl are issibowrspeedaridrelatiaebess
poi nt, because _this nethod is not essential fox achieving the expected

posi t i oav epsleeffectivgness efidata trapsmission. structural di agram of, an access

system accor,ging_ to the nmethqd di scl osed _herein on the basis of an
enbodi nent ubhisginyention is designed to raise the speed and cost-effectiveness of data

transmission 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



el ectromagnetic radi ati on beam of narrow angul ar di vergence. Fig. 1 shows
diragranmmeti calTy data transm ssion network 1, device 2 providing access to
data transnission network, nodul ator 33 el ectronmgnetic radiation source 4,
device 5 to deflect an el ectromagnetic radi ati on bean 1, subscri ber

L1 ans ha e OAKeRE: IRIPRIBCioR 24 S A INASTEHS 20- LRt GUNER BangmiRsien of 2
Cect oPRHGH ARty Ao radiaciam bagen: HeOfakdl & Be Rfffking feflesSEY °°
i ver JeReectid SORRAGE 1 aled i n chis enbodi nent by varying the opti cal
odul ati no. RysdabofisAbisHEFRF Hhen cin WY el WHRRRGHICAT BabRAGY |

can be used. jgd %”Eféc%rﬁ@%{:}# I}tﬁdﬁﬁfgﬂa%aﬁi of%y %aPﬁfw&eéng&\Flﬁ?Qli%r nce

: 1
particul ar nonent for beam ulatron, I1s transmtted, pri o the start

of t hendedyRamibHIn; veary tclRectiondfiel paspdgicigunge (def | ector) 5.
Deflector 5 is usg%l ?f)yalter t he direc?ﬁ)ﬁnglmgdjv\ﬁich t he el ectromagnetic
beam i s propageied] the shatéatdingatcteristiesiofghe teaarbys dynarhi¢ helagrakethat
addressed to a particular subscriber 6, to the subscriber's receiving
devi cés,7 foFigach? registstedatsabsaribeheaddrebsdaneoptict! thetaletdfo dheleaforeszd
herein. Fig. 2 shows a diagranrnatic view of data transmi ssion network 1,
devi cel&tpomagdetig radiatsen beanhendahe inpan sindovonfrthe wubscrider’satecgiver
nodul at ed el ectromagneti c radi ati on source 3, dynam ¢ hol ogram form ng
devi cat thatadtrestiscri ber terminals 5 with receiving devices (antennas) 6.
In this particular auxiliary enbodi nent of the clainmed nmethod, data
transm ssion network 1 is also accessed through access device 2. Data
packets addressed to SUPESSENCE OFaBE INVMENTHEONI ce sector are
extracted fromthe information streans and used for nodul ating the

radi ati on of the source 3. Optical power (ox another paramneter) of
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an el ectronagnetic radi ation beam during data packet transm ssion allows
transfg gét eﬂmﬁﬁ(fot@ch&viﬁgrthemebmd)pdﬁtﬁe(eﬂﬁearOportl on to the ratio of
the radi o frequency used _ .

Fig. 1 shows a possible structural diagram of an access system according to

the method disclosed herein on the basis of an embodiment using an
electromagnetic radiation beam of narrow angular divergence.

Fig. 1 shows diagrammatically data transmission network 1, device 2
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



previously to the optical range frequency) and |owering the power required.
per “subscri ber " Besides, capital and operating costs per unit of
information transmtted are reduced acdordingly. It also beconmes possible
to depl oy several (two or nore) systens within a single physical service
sector (the sane area) to provide access to the sane or other transm ssion
net worfremadasered {amanwsher anrmove qngwdyr diverigenregosees) temedulatetkdn dhis
different |evels of quality. Addressed directiqgn of ap_ information-carrying
el ect renhgdbnent bydiayingithseopticalpowsr %@apgw%ﬂ& 3ld phmadulater 3, even

t henmsel ves) hel ps t ance, sequrity of tr.ansm ssion agai nﬁtp unaut hor | zed
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directed at the receiving eglhces o? subscri ber's at respective addresses,

char agiubkt#berstebBRingidevReslgr to raise the speed and cost-effectiveness
of data transm ssion and sinultaneously to expand the functional

possi bi i ti @igoR Hhstegesanothatanbodithentafithe methiodedesvribeztiherein, Fi%

subscri bers by el ectromagnetic optical -range radi ati on, whale dynam cally
cont r @ khowstddisgammbtichdeacofdasa temsaiission retteosroipdeeidec2 padividingn
beam usi ng packet address information so that the radiation beamis

di r ectaedesg tohéhe edatavitransirission aietsvorks pdivectly mdihdatelderelectromggnetic
transm ssion of a particular data packet. 2. A nmethod as clainmed in claim

1, chaadiation seurcer3 idpmamirchelogramvfergniag deviagidaandsuhsambes serminaledn

has a narrow angul ar ,di vergence and the direction of propagation thereof is
vari evidy seeeiyang devicesy mRRs)ds clained in claiml, characterized in

hol ogr am thaR Fals” PaFOGAER AUSILAT SMRRBEURNtOr Hifiraunedn AsTioal doia: ch
(r)fecteih @%%?}F.tggwg gtgg\gg?]; glgﬁg ??itl(sjq %%%éﬁgggo%éhc acsggsi,satdie%ceb%rbgt%dp%l@lgets
eyt A el anblarhpl v -
SRR R e iAol e iegicngniad
{30,% bl (U SEBR, ERETo et il AR PRI A0, A
() - | thd@auied WUy by inf¥il¥iod 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 Sata
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
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subscriber. Besides, capital and operating costs per unit of information transmitted
are reduced accordingly, It also becomes possible to deploy several (two or more)
systems within a single physical service sector (the same area) to provide access to
the same or other transmission networks at the same optical frequency, including
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
unatuthorized 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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Y Wherein data packets addrggsed 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 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

¢lectromagnetic radiation beam and the receiver of the subscriber at that address.



