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2. Efficiency increase of broadband subscriber access technologies through the telephone network

Pedepar:

1. Mera: nigBuieHHs €(EeKTUBHOCTI TEXHOJIOTIN MUPOKOCMYTOBOTO abOHEHTCHKOTO IOCTYILY TeJ1e(POHHOIO
MEpPEKEIO MIJIIXOM BUKOPUCTAaHHS CUCTEM OPTOTOHAJIbHUX rapMOHiuyHuX curHais (OI'C) y3arajbHEHOro Kiacy.
O6'exT: mpouecy NepeaBaHHs CUTHAJIIB MEPEKaMU IMPOKOCMYTOBOTO aOOHEHTCHKOTO JOCTYITY TeIe(POHHOIO
Mmepexelo. [IpeiMeT: TeXHOJIOTii IMPOKOCMYTOBOTO aBOHEHTCHKOTO JIOCTYITY TeJIe()OHHOIO MEPEXKEIO 3
BMKOPVCTaHHSM ONTAMAaJIbHUX CUCTEM OPTOrOHAJILHMX FAPMOHIYHUX CUTHAJIIB y3arajabHEHOro Kiacy. Haykosa
HOBM3HA Ta NIPaKTUYHE 3HAYEHHs OTPUMAHMX Pe3ysbTaTiB: Po3BUHYTO MeTof, cuHTe3y cucteM OI'C 3 yacroramu
kpatHumu FO, TpUBAiCTh SIKMX NIEPEBULLYE TPUBAIICTb iHTEPBaly OPTOTOHAIBHOCTI, O AopiBHIOE 1/F0. Bnepe
CHHTE30BaHO cucreMu ontumasnbHux OI'C y3arajbHEHOTO KJIACy i JOCIIIIPKEHO iX YaCTOTHI XapaKTePUCTHUKL.
Habynu nojanpmoro po3BUTKy METOIA PO3PAXYHKY iHTEPGEPEHLINHNX 3aBa, 10 JO3BOJIMINA PO3PaxyBaTU
MOTY>KHICTh 3aBaf i mBUAKICTh nepenasanHs as CII 3 OI'C y3araabHEHOro Kjiacy. PO3BUHYTO METO, IeMOIY IS
OI'C, ocHOBaHMI Ha alIrOPUTMi 064K CIIEHHS MIBUIKOTO NepeTBOpeHHs Pyp'e, M0 J03BOJISE€ 3MEHIIUTU

004K CII0BAJIbHY CKIAAHICTb aJIrOpUTMIB Monysiauii ? gemonyssiuii OI'C yzaraspbHeHOTo Kiacy. Briepiie oTpumMaHo



marematnyHi mogei CIT 3 OI'C y3arasbHEHOro Kijacy, o JO3BOJISIIOTh JOCHIIUTY IX XapaKTEPUCTUKU. Briepie
oTpuMaHo oLiHKy edextuBHOCTI CII 3 OI'C y3arajsibHeHOro KJIacy 3 ypaxyBaHHSIM XapaKTepPUCTHK KaHaJly Iepeadi,
aJYTHMBHOrO WIYMy, iHTepepeHLiiiHuX i nepexinHux 3aBaf. Cunteszosani OI'C y3arajbHEHOro Kjacy 3a6e3ne4yloTh
3HIDKEHHS IOTY>KHOCTI iHTepepeHLiHIX 3aBa]l, BUKJIMKAHVX JIiHITHUMU CIIOTBOPEHHSIMU MePeNaTHUX (PYHKLIN
KaHaJliB Ilepeadvi, 4aCTOTHOCEJIEKTUBHUMY 3aBMUPAHHSIMU CUTHAJIB, B HACIIIOK 6araTolpoMeHeBOro
PO3MOBCIOMIKEHHS, a TAKOX IiABUIIEHHS 3aXUILEHOCTI BiJl 30CEPEIPKEHNUX T10 CIIEKTPY Ta IMIYJIbCHUX 3aBaf,.
3nilicHeHo aHani3 iHTepdepenuiinux 3asag, aas CI1 3 OI'C yzarajbHEHOT0 Kj1acy Ipyu poboTi 10 Tesie(pOHHUX
aboHeHTChKUX Kabessix. EdpexTuBHe 3HaueHHs inTepdepeHLiiinux 3aBaj B CI1 3 napameTpamu ADSL2+ 11 Hecy4oi
3a HoMepom 450 3meHuIyeThes Bif 4 1o 8 pasis (12...181B) B 3ay1€5KHOCTI Bif, JOBKUHN aOOHEHTCHKOI JiHii. 37ilicHeHo
PO3PaxyHOK i aHaJli3 NOCSKHUX MIBULKOCTEH nepenaBaHHs B pisHux CIT OI'C. Ha ocHOBi aHasi3y 06rpyHTOBaHO
ontumanbHicTb n1odynosu CII 3 OI'C y3aranbHeHOro kiacy 3a cxemoro CII-2. OntumansHa CII 3a6e3neuye npu
OJIHAaKOBUX YMOBAaX 3pOCTaHHSI MIBUJKOCTI IepefaBaHHs 0 5% B MOPIBHSHHI 3 TpaauLiiiHOW. OOrpyHTOBaHI

pexkoMeHpanii 3 mpoextysanHs 1] Ha CinbCbKUX Tele)OHHUX MepeXKax.

2. Purpose: efficiency increase of broadband subscriber access technologies through the telephone network using
optimal systems of orthogonal harmonic signals (OHS) of a generalized class. Object: processes of signals
transmission by means of the broadband subscriber access networks through the telephone network. Subject:
broadband subscriber access technologies by means of the telephone network using optimal systems of
orthogonal harmonic signals of a generalized class. Scientific novelty and practical significance of the obtained
results: There was developed a synthesis method of OHS systems with the frequencies multiple to FO, the duration
of which exceeds the interval duration of orthogonality equal to 1/FO0. For the first time there were synthesized the
systems of optimal OHS of a generalized class and were investigated their frequency characteristics. Methods of
interference calculation have got the further development that allowed the calculation of the interference power
and the transmission rate for the TS with OHS of a generalized class. There was developed a method of OHS
demodulation based on the computational algorithm of the fast Fourier transformation that reduces the
computational complexity of a generalized class OHS modulation ? demodulation algorithms. For the first time
there were obtained mathematical models of generalized class transmission systems (TS with OHS) construction
variants that allow to investigate their characteristics. For the first time there was obtained an efficiency
estimation of TS with generalized class OHS, taking into account the characteristics of the transmission channel,
additive noise, interferences and crosstalk. Synthesized OHS of a generalized class provide decrease of
interference power caused by non-linear distortions of the transmission channel transfer functions, frequency
selective fading of signals, as a result of multipath propagation, as well as increase of immunity from the pulse
noises concentrated by the range. There was performed an analysis of interferences for TS with OHS of
generalized class during the work through the telephone subscriber cables. The effective value of interferences in
TS with the parameters of ADSL2 + for the carrier with the number 450 decreases from 4 to 8 times (12 ... 18 dB),
depending on the length of the subscriber line. There were performed the calculation and analysis of achievable
transmission rates in different TS with OHS. On the basis of analysis there was proved a construction optimality of
TS with OHS of a generalized class according to TS-2 scheme. Under the same conditions of transmission rate
growth optimal TS provides up to 5% compared with a traditional one. Valid recommendations for the design of BA
on rural telephone networks can be applied on the connecting lines of the modern FOTS.
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