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OIITMMAaJIbHOTO PO3IOLiNYy MEPEKHUX PECYPCIB

2. Models and methods for improving productivity of wireless telecommunication systems based on optimal
allocation of network resources

Pedepar:

1. Po3po6sieHO MOJieJli Ta METOY MiABULIIEHHS IPOAYKTUBHOCTI 6€3POBOIOBUX TEJIEKOMYHIKALIMHUX CUCTEM Ha
OCHOBI ONITUMAJIbHOTO PO3IIOAiNTY MEPEKHUX PECYPCIB. Y paMKax 3alIPOIIOHOBAaHUX MOJEJIEN Ta METO/IB yIalI0Cs
dopmaizyBaTu Ta OTPUMATU PO3B'sI30K OCHOBHUX 33]1a4 PO3IOJily MEPEXXHUX PECYPCiB i3 BpaxyBaHHSIM
ocobauBocTeN PYyHKIIOHYBAaHHS Pi3HOPiIHUX TEXHOJIOTiN 6€3[IPOBOIOBOTrO 3B'43Ky. [Tlo-nepuie, s
6araTokaHabHUX 6aratoinTepgericHux mesh-mepex cranpapry IEEE 802.11 3anpornoHoBaHi Mozesli Ta METOIU
ONITMMAJIbHOTO PO3IIOZiNTy YaCTOTHUX KaHAJIB i IOTOKOBOI MapiipyTu3aliii, o 6a3yloTbCs Ha BUKOPUCTaHHi
rineprpadis ta rpadis Kronira. [To-apyre, y Mepexxax crannapty IEEE 802.16 i rexnosorii LTE po3po6aeHo mopneni
ONTUMAJIbHOT'O PO3IOJi-J1y 4ACTOTHOTO 11 YaCTOTHO-4aCOBOT'O PECYPCiB HU3XiAHOTO KaHaJly 3B'S13KY 3 JOTPMMaHHIM
BUMOT Ha HEOOXi/IHy ITPOITyCKHY 3[aTHICTb CTaHLiil KopucTyBaviB. [lo-TpeTe, 3a paxyHOK NpeiCTaBIeHHs mesh-
mepex ctangapty IEEE 802.16 y Burssgi rineprpady ta rpady Kronira 3anporioHoBaHO Mofiesb 30aJ1aHCOBAaHOTO



PO3IOIisly YaCTOTHOIO PECYPCY MK CTaHLisIMU KOPUCTYBayiB. [lo-4yeTBepTe, YIOCKOHAJIEHO TEH30PHY MO EJIb
yrpasiliHHS Tpadikom y 6e3[1pOBOOBUX TE€JIEKOMYHIKALIHHNAX CUCTEeMax i3 MiATPHUMKOIO SIKOCTi O6CIyrOByBaHHS 32
MHO>KMHOIO [T0Ka3HUKIB, 1110 BpaXOBY€ MOXUINBI BTPaTH MaKeTiB, BUKJIMKaHI TeperloBHEHHIM Oydepa yepr Ha
MapuIpyTU3aTOPAX MEPEXI, Ta 3a6e31nedye TeH30pHY GOpMasisallilo yMOB 3a0€3MeYeHHs IKOCTi 006CIyrOBYBaHHS

OJHOYACHO 32 MHOXMHOIO Pi3HOPIIHUX ITOKAa3HUKIB.

2. Models and methods to improve productivity of wireless telecommunication systems based on optimal
allocation of network resources were offered. The proposed models and methods allow to formalize and to solve
basic problems of network resource allocation taking into account functioning features of heterogeneous wireless
technologies. Firstly, models and methods for optimal allocation of frequency channels and flow-based routing in
multi-channel multi-interface IEEE 802.11 mesh-network by use of hypergraph and Koenig graph were proposed.
Secondly, models for optimal allocation of frequency and time-frequency resources in downlink within IEEE 802.16
and LTE technologies with guaranteed bandwidth for user stations were developed. Thirdly, by presenting IEEE
802.16 mesh-networki as a hypergraph and Konig graph a model for balanced allocation of frequency resources
among user stations was offered. Fourthly, tensor model for traffic management in wireless telecommunication
systems with ensuring Quality of Service (QoS) under multiple metrics was improved. The model takes into
account the packet losses caused by overflow of buffer queues on the network routers. It allows obtaining in the
analytical form the conditions to provide with required multiple various QoS metrics, namely, the transmission
rate, average delay and packet loss probability simultaneously.
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