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ABSTRACT

The dissertation presents the issues of connection quality research in digital
fiber-optic transmission systems. Communication network in Georgia is
characterized by diversity, many types of technology operate in the
telecommunication networks of the country, on the one hand the abundance of
services and on the other hand competition for service delivery, raises the issue of
improving the quality of union services, which is related to the protection of
consumer rights. Compilation of a list of quality services of the union service,
develop a methodology for evaluating parameters and indicators, determining the
norms of connection quality indicators as a whole means solving the task of
regulating the connection services. As a result, we will improve the quality of
communication services in the Georgian telecommunications market, introduction
of new technologies, protection of consumers' rights, integration of the country
into the EU space. Improving the quality of connection services in the
telecommunications sector will also help improve the competitive environment in
the telecommunications network market. As well as modernization of network
infrastructure by operators. When choosing a network operator, users focus on
two parameters: cost and quality of service. When the cost of services of network
operators is equal to the average, the quality of service for the customer plays a
crucial role.

Continuous monitoring of network indicators and timely response to their
change, allows operators to monitor the technical condition of the network,
perform timely device upgrades, retain existing subscribers, and guarantee new
customers, provided, where there is a transition of customers from one network to
another, which is greatly facilitated by portability. Communication operators and
users should be widely involved in monitoring the quality of communication
services. The main tasks of monitoring the quality of connection services are:

Supporting competitiveness in the telecommunications market. The need to
expand and modernize the communication network in the conditions of increasing
the volume of traffic. Providing high quality service to existing customers and
attracting new customers. Develop a quality monitoring system and define the
basic principles of its operation. Facilitate the integration of the Georgian
telecommunications sector with the relevant structures of the European Union.

The paper discusses the main aspects of union services, evaluation
methodology and solutions, analysis of the structural scheme and the decisive
device, the nature of the noise, its classification and the role in the formation of
the probability (coefficient) of bit errors.

The main characteristics that determine the quality of a digital fiber-optic
transmission system are: Bit Error Rate (BER), Q-factor, connection between BER
and Q-factor. The threshold model for calculating the threshold level of the
transmitting device of the digital fiber-optic transceiver is p-i-n and in the case of
avalanche APD photodetectors, as well as the ideal model.The paper discusses the
determination of the optimal value of the Q-factor in digital fiber-optic
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transmission systems. When determining the quality of optical channels, the
principle of determining the optimal level (ID) threshold of the decisive device of
the digital fiber-optic transmission systems receiver is given according to the
recommendation of the International Communication Organization ITU-T O.201.
The physical essence of the origin of the temporal jitter and its effect on the
probability of bit errors are discussed. The relationship of the power penalty (P
pen.) Due to the temporal jitter effect to the complex parameter of the jitter and
system transmission speed is evaluated. The paper also presents the main causes of
interfacial interference in digital fiber-optic transmission systems. Their physical
essence and ways of reduction are given. As well as the classification of noise in
the digital fiber-optic transmission systems and the evaluation of the relationship
between signal-noise. Thermal (Johnson) noise, its challenging causes. Causes of
scattering (quantum) noise, the principle of operation of one of the main nodes -
photodetector and its sensitivity to current (monochromatic sensitivity), as well as
the relationship between OSNR and ESNR. Mileage coefficient, laser radiation
intensity noise RIN and receiver sensitivity. The results of this work can be used
in designing of the units of Digital Fiber-Optics Transmission Systems.
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3bsGmmgdo
b0 1.

gb®oo 1.00m9d0L da™dbmdostmds BER = 102 Ubgselbgs  (P-I-N, APD)

908¢90930L5m30U, 9585d¢0gMgdenols ©5393B9dBHMM0L bdsmeo
3°035¢olffobgdmeos
10
Ne 3565093 M0 Sumbol 2 a0/40 20%/4a
Loddmerm
CpeznHexBafpaTHIHBIN rms 380nA 1,404
Imput rms noise ‘n.amp
1 due tu amplifier myM (Rms noise ) Ha
BXOZe YCHJIATEN
L53wg5emem
33RO
bdsrmMo
YyBcTBUTENEHOCTD
2 Sensitivitu of p-i-n Peens PIN  [-24,7¢000 -19,1¢000
resiever TIpMEMHMKA P-i-n

p-i-n dodpgdol

J3™d6md0sMMdS
YyBCTBATEABHOCTD
3 Sensitivitu of APD Peens APD  |-33,5¢000 27,8000l
resiever npuemauka APD
APD do ¢9d0l
93M3d6Md056HMdS
YyBCTBUTEABHOCTE
Sensitivitu of OA Fsenso4 -41,5¢085 35,6000l
4 (optical amplifier)+ IpUeMHIKA
OA (omrTrueckwit

p-i-n resiever

ycumTens) + p-i-n

126




03303mM0
35353e0gMmgdgEro +
p-i-n 3odmdol
93Md6Md0sMHMdS

5650 2.

gbGowo 2. bIsmeol  3mI3mbgbBdmsb  s3sgdomgdmmo  3gd@Mseyto
bod336M039980

Ne Noise IITym CnexrpanpHas pi-n g APD g
Spectral TJIOTHOCTH
density, bdom®ols
AYHz 1393dBHBowr®o
Lod33003)
A?/Hz
1 do@®o 0 do@o 130&0 0 do¢o
1 Dark Temmsrit TOK 1,26*10% 0,8*10- 0,8*10-¢
currrnt 2933630l gbo 1,26*10%
2 Therma TerwroBoit mym 2*103 2*108 2*105 2*105
I noise LomdMOO
(09630)
bdsyeo
3 Shot Jpo6ogoii mryma 6e3 2,6*102 2,6*10 1,28*102 [1,28*102
noise TpeAy CHIuTeNA
without LsgsobGoligdmmo
preamp @960 Fobsbfs®o
3595d0gMgdeols
006989
4 mymMm ¢ 2,610 2,610 1,97*10% |1,97*102
Shot IpenyCHINTEIeEM
noise Lsg3sb6GHolgdyHo
with
©9bo fobslfs@o
preamp
35953¢m0g®Hgdom
5 Signal Curnan ASE mrym 1,04*10-2 1,04*102 0,52*10-8  10,52*101?
ASE Logbsewo ASE
beat
bdomeo
noise
6 Signal ASE mym 0,54*10-% 0,54*10% 2,7*102  [2,7*10%
ASE Logboemo ASE
beat bdom®o
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