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B HacToslllee BpeMA B ONTUYECKUX CETAX AOCTyna NPOMCXOAUT B3PbIBHOW CMPOC Ha LUMPO-
KOMOJIOCHbIE MyNIbTUMEAUIHbIE YCNYTU, YCNyrU o6nayHbIX BbIYUCIEHUI U XpaHeHUA UHGop-
MaLMOHHOTO KOHTeHTa. DTo o6cToATeNnbCTBO NOGYKAaeT pa3spaboTYMKOB TeneKoMMyHMUKa-
LIMOHHOM annapaTtypbl, C OAHOW CTOPOHbBI, UCKaTb peLleHUs, obGecneynBaloLme rapaHTUpo-
BaHHYI0 Tpe6GyeMyio BbICOKYIO CKOPOCTb Nepefjayiu JaHHbIX NMOJib30OBaTeNAM, a, C PYroM cTo-
POHbI, UCMONb30BaTh SKOHOMUYHOE 060pyi0BaHME NONbL30BaTENLCKOrO Knacca. [ina pewe-
HuA npo6neM, cBA3aHHbIX C yBENMYEHUEM NPOMNYCKHOM CNOCOBHOCTM ONTUYECKNX ceTel o~
cTyna, npeanaraercs UCMoJib30BaTh YaCTOTHOE pa3jiefieHUe KaHasIoB He TONbKO B ONTUYeC-
KOM AMana3oHe, HO U B paauoamnanasoHe. MNMpu YacToTHOM pasaeneHun KaHanoB B pagmoau-
anasoHe 4YacToT ¢pOpMUPYIOTCA MHOFOKaHalIbHblE€ CUTHANIbl, Y KOTOPbIX B KaHanax nepepator-
cA cnekTpanbHo-3pceKTUBHbIE MHOTOYPOBHEBbIE CUTHAJbI pa3Horo ¢opMarta MOAYNALMM.
MpuMeHeHneM H4aCTOTHOTO pasfesieHUs 3TUX MHOrOKaHaJIbHbIX CUrHANIOB B ONTU4ECKOM AU~
anasoHe J0CTUraeTcs yBenuyeHue NpornycKHOM cnocobHOCTH cucteMmbl nepepaun. OgHako
yBenuueHUe KaHalbHOW 3arpy3ku NpUMBOAUT K NOABJIEHUIO HENIMHEMHBIX ABJIEHUI B ONTUYe-
CKOM BOJIOKHE, YTO OrpaHM4YMBaeT AanbHEWLUMA POCT NPOMYCKHOW CMOCOGHOCTU cUCTEMbI
nepeaayu. PaccMatpusaetca nepeaya 4acToTHO-pasfieNieHHbIX KaHamNbHbIX curHanos ¢op-
maroB BPSK, QPSK, ASK, QAM no BONOKOHHO-ONTUYECKOMY TPaKTy, (byHKLIMOHUPYIOLLLEMY
B HeNuHeiHoM pexxuMe. MNMoka3aHo, YTO YPOBHM MOLLIHOCTU ONTUYECKUX NepeAaloLLMx Moay-
nei orpaHN4MBaIOTCA CHU3Y CMOHTAHHBIM LYMOM ONTUYECKOrO YCUNIUTENA, a CBEPXY — HEMNn-
HelHbIMKU ABneHuamu. Mpu dopmuposanum Ao 80 onTUHECKUX YACTOTHO-pasAeneHHbIX Ka-
Hanos ¢opmatammn moaynauum BPSK, QPSK, ASK orpanuumnsaiowium paktopom craHosut-
CA YeTbIpEeXBONIHOBOE CMelleHHe, a AnA kaHanos ¢opmatamn QAM - ¢pasosas kpocc-Moay-
nauymua. [lanbHenlee yBenmiyeHne KoNM4eCTBa ONTUHECKUX KaHAIOB NPUBOAUT K TOMY, HTO K
3TUM OrpPaHUYMBAIOLIMM HENMHENHDbIM ABNEHUAM A06aBNAeTCA BbIHYXAEHHOe KOMOMHaum-
OHHoe paccesHue. Mpueoaarca popMynbl, No3BonAOLLME paccUUTaTh ONTUMarNbHbie YPOB-
HU MOLLHOCTM NepejaloLMx ONTUYEeCKUX Moaynen B 3aBUCMMOCTU OT TpebyeMbix napaMer-
poB cucTeMbl Nepefayu: AaNIbHOCTU NepeAaydu, KOIMYECTBA CNEKTPanbHbIX U MOAHECYLLUX
KaHanoB, ux (popMaToB MOAYNALMU U HACTOTHOTO MHTEpBana Mexay HUMU.
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vardgesvardanyan@mail.ru

Abstract

Currently, optical access networks are experiencing an explosive demand for broadband multimedia services, cloud computing servic-
es and information content storage. This circumstance, on the one hand, forces the developers of telecommunication equipment to find
solutions which guarantee the required high data transfer rate of users, and, on the other hand, use cost-effective user-class equipment.
To solve the problems associated with an increase in the capacity of optical access networks, it is proposed to use frequency division
multiplexing not only in the optical band, but also in the radio band. In the case of frequency division multiplexing in the radio frequency
band, multichannel signals are formed, where spectral effective multi-level signals of different modulation formats are transmitted in
channels. Using the frequency multiplexing of such multichannel signals in the optical band, an increase in the transmission capacity of
the transmission system is achieved. However, an increase in channel loading leads to the appearance of nonlinear phenomena in an
optical fiber, which limits the further increase in transmission capacity of the transmission system. The work deals with the transmis-
sion of frequency multiplexed signals of the formats BPSK, QPSK, ASK, QAM over a fiber operating in a nonlinear mode. It is shown
that the optical power levels of transmitters are limited from below by spontaneous noise of an optical amplifier, and from above by
nonlinear phenomena. When forming up to 80 optical frequency multiplexed channels by the BPSK, QPSK, ASK modulation formats,
four-wave mixing becomes the limiting factor, and for channels with the QAM formats - phase cross-modulation. A further increase in
the number of optical channels leads to the fact that stimulated Raman scattering is added to these limiting nonlinear phenomena.
Formulas are given that allow to calculate the optimal optical power levels of transmitters depending on the required parameters of the
transmission system: the transmission distance, the number of spectral and subcarrier channels, their modulation formats and the fre-
quency interval between them.
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