
;-.e3e+X(VVWdWXR^X6XTX  A Method of Organizing Access to Packet Data
Transmission Networks FIELD OF THE INVENTION This invention relates to
optical communications and is designed for use in data transmission
networks. PRIOR STATE OF THE ART Known in the art are methods of organizing
systems allowing subscribers to access data transmission networks based on
fiber optics communication systems (see, for example, Russian Patent No.
2,l27,489, IPC H04B 10/12). Prior art methods of organizing systems to give
subscribers access to a data transmission network provide for extracting
packets (cells) containing the addresses of subscribers being served from
the network, converting the signals and transmitting them in fiber optics
cables connecting the respective optical receivers and transmitters on the
side of the access point and on the subscriber side. A major drawback of
such methods is high installation and operation costs of a fiber optics
communication line that place it beyond the reach of ordinary subscribers.
The closest prior art of the present invention in technical idea is a
method of organizing access to packet data transmission networks wherein a
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 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)    2 has a standard ATM network interface and is adapted to extract
data packets addressed to the subscribers of this access point from the
data stream. A11 the subscribers of a station are allocated to four service
sectors combined into a circle diagram. The subscriber data packets
corresponding to a particular sector are used, together with the ATM
addresses combined with the subscriber codes for modulating the
electromagnetic radiation beam emitted by a directional transmitting
antenna serving a respective sector. The subscriber devices filter data
addressed to specified subscribers from the overall information stream
transmitted by a single electromagnetic radiation beam to the sector as a
whole. The most serious drawbacks of this method are its low speed and
relatively low cost-effectiveness of data transmission. This invention 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   3 the address
information of the data packets so that, during transmission of a
particular data packet, the radiation beam is directed at the receiving
device of a respective subscriber. Other embodiments of this method can be
used, wherein it is advisable to: - use an electromagnetic radiation beam
of a narrow angular divergence and dynamically vary the direction of its
propagation; and - control the spatial characteristics of the beam by a
dynamic hologram that is, for each registered subscriber address, an
optical match of the aforesaid electromagnetic radiation beam and the input
window of the subscriber's receiver at that address. ESSENCE OF THE
INVENTION The essence of this invention and its subsidiary embodiments is
explained below with reference to drawings that illustrate diagrammatically
the various embodiments of the access system organized in accordance with
the method of this invention. The drawings and the following text do not
clarify a method of transmitting information from subscribers to an access
point, because this method is not essential for achieving the expected
positive effect. 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   4 from laser 4 (or another narrow angular
divergence source) is modulated in this embodiment by varying the optical
power thereof with the aid of modulator 3, even though sources directly
modulating any specific parameters of an electromagnetic radiation beam can
be used. Information about the address of data packet, used at a particular
moment for beam modulation, is transmitted, prior to the start of the beam
modulation cycle, to a deflecting device (deflector) 5. Deflector 5 is used
to alter the direction in which the electromagnetic beam is propagated by
directing it, during transmission of the packet addressed to a particular
subscriber 6, to the subscriber's receiving device 7. Fig. 2 illustrates
another embodiment of the method described herein. Fig. 2 shows a
diagrammatic view of data transmission network 1, device 2 providing access
to the data transmission network, directly modulated electromagnetic
radiation source 3, dynamic hologram forming device 4, and subscriber
terminals 5 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 threedimensional 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   5
previously to the optical range frequency) and lowering the power required
per 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 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.   6
Claims 1. A 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 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. .A&?.A&r.A.A&u.A&Y.A&yD[6
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