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The work presents a study of the performance of the downlink channel of
LTE technology taking into account: the width of the frequency channel, various
types of modulation and the speed of information coding. A simulation modeling
of the performance assessment of the downlink channel of LTE technology was
carried out using the modeling software package — LTE Downlink Resource
Element Visualization v1.1. The results obtained in the work make it possible to
assess the performance of the downlink channel of LTE technology depending on
the variable parameters of coding schemes in complex signal-interference
conditions of mobile communication networks.

JUis  TmpoBeOeHHS JIOCHIDKEHHS EKCIIEPUMEHTAIBHOTO  MOJIEIOBAHHS
IPOJYKTUBHOCTI HU3XIIHOTO KaHaimy 3B'si3ky TexHousorii LTE. B poborti
3aIpOIIOHOBAHO IMporpaMHuii maker mojaemoBands — LTE Downlink Resource
Element Visualization v1.1 (puc.l). Bukopuctansus 3a3Ha4€HOr0 1HCTPYMEHTY
J03BOJISIE 3pOOUTH MOJEIIOBAHHS MPOLECY PO3MOAUTY PECYPCHUX EJIEMEHTIB
HU3XIJTHOTO KaHaiy 3B'si3Ky TexHojyorii LTE 3 ypaxyBaHHsAM mnapameTpiB
CUTHaIIB Ta (PI3MUHUX KaHATIB 3B'SA3KYy [1].
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PHcyHoic I Hpglaaz[ iHTEpdeicy HﬁorpaMH LTE Downlink Resource
Element Visualization v1.1
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Bu0ip incrpymenty LTE Downlink Resource Element Visualization v1.1
00yMOBJIEHO MOXKJIMBICTIO HAJIAIITYBAaHHS KEPOBAHUX 3MIHHHX, [0 BU3HAYAIOTh
pPO3MOMIN PECYpCHHX €JEeMEHTIB, TaKWX SK [IMPUHA YaCTOTHOTO KaHay,
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KUTBKICTh TEpeAaBaIbHUX AaHTEH, CIyKO00BUX ndaHuX 1 T.A. Takox IicHye
MOKJIMBICTh BUOOPY HEOOXITHOI CXeMH MOJYJIALIi Ta KOAYBaHHS CUTHAIY, IO
BU3HAUA€E MPOIMYCKHY 3aTHICTh HU3X1JHOTO KaHAIy 3B'SI3KY.

J171s mpoBeACHHSA TOCITIIKEHb 3 OI[IHKU MPOTYKTUBHOCTI HU3X1THOTO KaHATTy
3B'S13Ky OYyJIO BUKOPHCTAHO IMITaIlIfHY MOJIEh, IKa Ha/laBaja Taki MOKJIMBOCTI
(puc.2): BUOIp MIUPUHKM HU3XIJTHOTO KaHAJy 3B'SI3KY, 3aBJAaHHS BUOOPY KUJIBKOCTI
aHTEH, 10 BUKOPUCTOBYIOTHCS NIl JOPMYBaHHS CUTHAILy, BUOIp pexKUMY, 11O
3aJ1a€ KUTBKICTh CIIY»K00B01 1H(OpMaIIii, 1110 MepeIacThCs M0 HU3X1THOMY KaHATy
3B'A3Ky [2,3].
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Pucynok 2 — Enementu Bubopy napameTpiB JjIsl IPOBEACHHS
IMITAIIMHOTO MOJEIIIOBAaHHS

[IpoBeneHHs iMITAI[IHHOTO MOJICJIIOBAaHHS BUKOHYBAJOCh B Tpu eTanu. Ha
NEPIIOMY €Tami 3A1MCHIOBAJIOCh T€HEPYBaHHS CUTHAIIB, IO MOAAIOTHCA IO
HU3XITHOMY KaHaly 3B'I3Ky Takux sk: nutoTHUi curnain (Reference Signal) — e
CHeliajJbHUi CUTHAN, BIAOMHA NpUUMAalIbHIM CTOPOHI Ta PO3TAIIOBAHUU Yy
NIEBHOMY MICII1 B pECYpCHOMY OJI0111; CUTHAJ EpBUHHOI cMHXpoHi3auii (Primary
synchronization signal, P-Sync); curnan BropuHHOI cuHXpoHi3alii (Secondary
synchronization signal, S-Sync); curHan mnepepuBYacToi Iepeaadi MOBHU
(Discontinuous Transmission, DTX). Ha apyromy etarii BUKOHYBajlach reHepallis
b13uuHMx KaHamiB: ¢i3uuHui kanan ynpabiiHHg "BHU3" (Physical Downlink
Control Channel, PDCCH); ¢i3uunuii kanan mnepenadi ¢dopmary, SKUN
BukopuctoByetbest aiis PDCCH (Physical Control Format Indicator Channel,
PCFICH); ¢iznunuii kanan nepenaui HARQ ACK/NACK y BianoBiab nepeaadi
iHpopmarii «sropy» (Physical Hybrid ARQ Indicator Channel, PHICH);
¢b13uuHMil kaHan nepenadl MoBHOI 1H(popmaiii (Physical Broadcast Channel,
PBCH), xanan, mo He BukopuctoByeTbesa (DUMMY).

Ha Tperbomy erami HaBOIWIHCS PE3YyIbTaTH PO3PAXYHKY MPOMYCKHOI
CIIPOMOXKHOCTI HU3XIJHOTO KaHaly 3B'SI3Ky I PI3HUX CXEM MOIYJALil Ta
KOJTyBaHHS CUTHAJIB.

B mporeci MonentoBaHHS IMIMPUHA YaCTOTHOTO KaHATY BIAMOBITHO [0
TEXHOJIOTIYHHUX BUMOT Npuiimae 3HaueHns: 1,4; 3, 5, 10, 15120 MI't. Kpim Toro,
BUKOpHUcTOBYBaiocs Tpu tumu Mmoayisiii (QPSK, 16QAM ta 64QAM), a Takox
YOTUPHU BUY MIBUAKOCTI KoayBaHHs iHGopmarii (0,25, 0,5, 0,75 Ta 1).

TakuM 4YuHOM, B TMpoLECI MOJETIOBaHHA OTPUMAHO pe3yibTaTu
OPOAYKTUBHOCTI HHU3X1HOTO KaHaJly 3B'SI3KYy BiJl IIMPUHU YACTOTHOTO KaHAITy
(1,4;3,5,10,15120 MTI'1), mpu pi3HuX mBUaKkocTsIX koayBanHs (0,25;0,5;0,75;1)
Ta 3-x BuAiB Moayiisiii curnany (QPSK, 16QAM, 64QAM), (puc.3).
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3aneHicTb NponyCcKHOI CNPOMOXHOCTI Bif LUMPWUHW KaHany Ta mogynauii

Coding Rate = 0.25 Coding Rate = 0.5
=201 —o—aopsk =401 —o—opsk
o —E— 160AM o —5— 160AM
s15 B40AM - = 30 B40AM
=z e EY e
=10 e 5 20 |
8% o e S o e
oo =
0 5 10 15 20 0 5 10 15 20
Channel Bandwidth (MHz) Channel Bandwidth (MHz)
Coding Rate = 0.75 Coding Rate =1
80 100
. —&—OPSK . —&—OPSK
260 | |—S— 160AM a —c— 160AM
= B40AM = B40AM &
Z40 z 50
= = -
] o .« e a
20 e F T e
0 = "f:v"_ 0 .":—’-{':JL' i,
0 5 10 15 20 0 5 10 15 20
Channel Bandwidth (MHz) Channel Bandwidth (MHz)

Pucynok 3 — I'padiku 3anexHOCTEN NPOITYCKHOI 30aTHOCTI BiJl IIMPUHH
KaHaTy, TUITY MOJYJISLIT Ta IIBUIKOCTI KOJTyBaHHS

AHani3 noOya0BaHUX 3aJ€KHOCTEM MPOJYKTUBHOCTI HU3XIJIHOTO KaHAIy
3B’3KYy B1Jl LIMPUHU YaCTOTHOTO KaHaJly MOKa3as, 10 31 30UIbLICHHSIM IIUPUHU
KaHaJy MPOIYKTHUBHICTh 3pOCTa€ JJIs BCIX CXEM MOZIYJSALIi Ta IIBUAKOCTEH
KoayBaHHS. [IpoIyKTUBHICTh CYTTEBO 3pOCTAE MPH MEPEXO/I1 A0 OLIbII CKIATHUX
CXeM MOAYJLII Ta BHUIIMX IIBUJIKOCTEH KOAYyBaHHS, IO OOYMOBJIEHO
30UTbLIEHHSIM 00ciary mnepenaHoi 1H(opmanii. HaliBuily mOpoayKTUBHICTb
neMoHCTpye MoayJiaiist 64QAM 31 mBUAKICTIO KoAyBaHHS 1,0, 0 MIATBEPAXKYE
€(DEeKTUBHICTh BUKOPUCTAHHS CKJAIHIIIMX CXEM MOMIYJALIl JJisi JOCSITHEHHS
MaKCUMaJIbHOT'O MPOMYCKHOT0 KaHajly 3a YMOB CTa0IbHOI SIKOCTI CUTHAITY.
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