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AHAJII3 METOIB MIABAIIEHHS ITPOITYCKHOI 3JATHOCTI CACTEM
MIJIIMETPOBOTI'O ATAITA3OHY HA OCHOBI I'lBPUJHUX TEXHOJIOI'TA

VY crarTi NOKa3aHo, 10 BUKOPUCTAHHS PI3HUX TIOPUIHUX TOIOJOTIH CTPYKTYpHU Mepexi,
ONTOCNIEKTPOHHUX MeTOMIB (opmyBaHHis 1 0OpoOKM curHaiiB, QopMyBaHHS diarpam
CHPSIMOBAHOCTI aHTEH, & TAKOXK aHAI3 OOMEXYI0UnX (PaKTOPIB i KOMIICHCYIOUHX METOMIIB MOXKE
HiBUIINTH CHEKTPaAJIbHY 1 EHEPreTHuHy eQEeKTHBHOCTI INEPCIEKTHBHUX CHCTEM 3BSI3KYy B
miamazonax 75-110 I'T'u, 200-450 I'T'm.

The article shows that the use of different hybrid topologies network structures,
optoelectronic methods of formation and signal processing, the formation of the antennas
directional diagrams, and the analysis of limiting factors and compensatory techniques
can improve the advanced communication systems spectral and energy efficiency in the
range of 75-110 GHz, 200-450 GHz.

Gz Fig. 1 The Use of spectrum by different radio performances.

GSM: global system for mobile system; UMTS:

100 Gbit/e universal mobile telecommunication system; WIMAX:

worldwide interoperability for microwave access;

WLAN: wireless local area network; UWB: ultra-

Prospective wideband; LMDS: local multipoint distribution service;
ranges MVDS: multipoint video distribution system.
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UWB distribution of millimeter-wave (MMW) is limited by

high losses in the atmosphere, urban areas, foliage of
EE trees, the human body, etc [1]. However, due to the
WiMAX characteristics of the MMR signals spreading
UMTS (radiation) spectral efficiency increases with the

increase of distribution density of base stations (place
GSM density phazed emitting elements, antenna arrays),

which is contrast to the interference limitations of the
> UHF band for cellular communication.




While there is no generally accepted model for energy budget and the
algorithm of such networks operation. Possible reasons are the insufficient study of
the physical properties distribution of the MMW and hardware limitations,
although the 2018-2020 years is already projected use of millimeter range in
mobile systems [2,3].

The fundamental solutions for the implementation of MMR systems are
hybrid technologies such as [3-6]:

- optoelectronic methods for processing and generating radio signals;

- hybrid network topology RoF (radio-over-fiber, radiofiber-optical
communication);

- hybrid analog-digital methods of the antennas directional diagrams
formation (MIMO technology);

- radar sensing information to the radiochannals.

In all of these technologies provides wide bandwidth for one channel up to 10
GHz. More impor-tant in the MMR development experts believe the ranges in the
atmospheric transparency windows 75-110 GHz transmission capability up to 10
Gbit/s. For ultra-high performance network experts consider spectral windows in
the frequency range from 200 to 450 GHz where the low additional losses due to
water absorption, and at least you can organize the information transmission over
short distances up to 100 m [6]. Each of these windows has a bandwidth of several
tens GHz, making them suitable for ultrahigh transmission of 100 Gbit/s without
the use of high spectral efficiency formats modulate (e.g., 512-QAM).

The use of hybrid technologies based on optoelectronic and electrooptical
conversions gives great prospects in the development of MMW systems. However,
limiting factors to date, for example, the use of complex types (formats) for the
MMR due to the phase noise modulation 1Q imbalance, nonlinear effects are also
associated with further progress in the above mentioned hybrid technology and
study of the physical features of distribution of the MMW. The development of
balancing techniques, for example, shown in Fig.2, may contribute to the
development of fully all of the frequency and energy resource potential of MMR.
In conclusion, we can draw the following conclusions. The development of
millimeter and terahertz range are necessary to further increase the
telecommunication systems bandwidth. However, the physical features of the
MMW, for example, diffusion and radiation, significantly distinguishable from the
waves of the microwave range, hardware-based methods based on the use of
photonic technology and optoelectronic conversion and other hybrid technology
can significantly affect the architecture of work and the quality of the MMW
system. On the model of a single channel is not possible to evaluate the network
performance, spectral efficiency, power budget, and other characteristics. To create
the model, architecture systems MMR and terahertz range, you should be mindful
and compensating methods in each area associated with the development of these
ranges.
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Compensating methods for systems of MMD
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Fig. 2. Limiting and compensating factors to evaluate network performance MMR.
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