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2. Optimization of backbone networks and their workload in the next generation mobile communication systems.

Pedepar:

1. Incepranifiny po60Ty IPUCBSIYEHO AOCIIIKEHHIO [IMTaHb ONTUMI3alii TPAHCIIOPTHUX MEPEX CUCTEM MOOGIIBHOTO
3B'S13Ky HACTYITHOT'O I1OKOJIiIHHS B YMOBaX CTPiIMKOTO PO3BUTKY IIONUTY Ha 6€30pOTOBI KOMyHiKalliliHi 1OCIyTH K
TPaAMLiIiHOTO XapaKTepy, TaK i Taki, 110 NOTPeOYIOTh NlepeiaBaHHs 3HAYHMX 00'€MiB JaHUX Ha BUCOKHUX
IIBUAKOCTSX, LJISXOM BIOCKOHAJIEHHS IPOCTOPOBOi CTPYKTYpPY OITOPHO-TPAHCIIOPTHOI MepesKi 6a30BUX CTaHLIiM,
MeTogiB KOHQirypyBaHHs iHpOpPMaLiiHOTO HaBaHTa KEHHS /17151 OibIl e(PEeKTUBHOIO BUKOPHCTaHHS allapaTHUX
pecypciB pikcoBaHOI iHPPACTPYKTYPH, @ TAKOXK IIPOLIECIB 0OCIYTOBYBAHHS BUKJIMKIB [1J1s1 MiABUILEHHS
MIPOAYKTUBHOCTI CUCTEMU MOOGIILHOTO 3B'SI3KY 32 O0CIYKEHUM HaBaHTaXXEHHSIM. Habysiy po3BUTKY METOAM aHATIi3y
Ta IJIAaHYBaHHS CTPYKTYPU TPAHCIIOPTHOI Mepeski CUCTeMU MOOIJIBHOTO 3B'I3Ky B MeyKaX 3aJlaHoi TepuTopii Ha
OCHOBI 3aCTOCYBaHH4 MiIXOIiB iepapXiqYHOI JEKOMIIO3MLIii 3a7a4i ONTHMi3allii TPaHCIIOPTHOI Mepexi 3a
(YHKUiOHAJIBHMMU MiIPIBHSIMU Ta TONOJIOTIYHOI ONTUMI3aLi ii 3'eAHyBasIbHUX JIiHiM, 10 JO3BOJIMJIO 3[ilICHIOBATU
PO3paxyHKU Ta IPOEKTYBAaHHS MariCTpaJIbHUX MEPEKHUX IMiJICUCTEM, BpaxOBYIOUHM 3pOCTaIOUy €MHICTh

BHKOPHCTOBYBAaHOI'O MEPE>KHOT0 OOJIaIHAHHSI 13 3BHUKEHHSIM PiBHSI 3arajIbHUX BUTPAT HA iX OOy OBY.



3arporoHOBaHO MaTEMAaTUYHY MOZEJIb Ta aJITOPUTM OOCIYyrOBYBaHHS 3'€JHAHb B TPAHCIIOPTHI MEPEXi CUCTEM
MOOGIJIBHOTO 3B's13KY, sIKi ITepe06a4aioTh BiIMOBY BiJl TIOIIepeIHbOT0 pe3ePBYBaHHS pecypciB KaHaybHOI eMHOCTI TM,
110 J,O3BOJIS€ ONTUMI3yBaTU iX BUKOPUCTAHHS IIiJl YaC OYiKyBaHHS BCTAHOBJIEHHY 3'€IHaHHS. BinnosinHo 1o
Pe3yJbTaTiB MOZEJIIOBAHHS, 10 MiATBEPA’KEHI €KCIIEPUMEHTAJIBHO, CIIOCTEPIraeThCsl MiiBULLIEHHS IPOAYKTUBHOCTI

CHCTEM MOGINIBHOTO 3B'SI3Ky HACTYITHOTO MOKOJIiHHS 33 OOCIy>)KeHUM a00HEHTCHbKUM HaBAHTAXKEHHSIM.

2. The thesis is devoted to the study of the backbone networks optimization of next generation mobile
communication systems in conditions of rapid demand increasing for wireless communication services as
traditional character, as that require transmission of large data amounts at high speeds, by improving the spatial
structure of the backbone transport network of base stations, so methods of information workload configuring for
more efficient use of fixed infrastructural hardware resources, so calls' serving processes for mobile
communication system high performance by the workload served. The method of analysis and planning of
backbone network structure for mobile communication systems within a given territory, based on approaches of
hierarchical decomposition of the optimization problem for the transport network by functional sublevels and
topological optimization of its connecting lines was developed, which allowed to make calculations and design of
transmission network subsystems, considering the increasing capacity of the network equipment used for
reducing total cost of their construction. The mathematical model and algorithm of connections serving in the
backbone network of mobile communication system were proposed, which avoid prior resource reservation into
channel capacity of backbone, and which allows optimizing their use while waiting for a connection. According to
the simulation results that were confirmed experimentally, there is increasing performance of next generation

mobile communications occurred by served subscribers' workload.
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