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AHAJII3 CXEMU CSMA/CA BE3ITPOBI/IHUX JIOKAJIBHUX MEPEXK

E¢exkmusHicmb 6e30pomosux J0KANbHUX Mepexc 3HAYHOI0 Mipoio 3aiexcums 8id cnocoby docmyny do cnifbHO20
PizuuHozo cepedosuuya. OcHOBHUM MemodoM docmyny, Wo BUKOPUCMOBYEMbCS 04151 po3nodiay izuuHozo cepedosuuya mMixe
aKMUBHUMU CMAHYISIMU, € MHOXCUHHUL docmyn 3 npoCc/ayX08y8aHHSIM Hecyyoi ma 3anobieauHsim ko.iziti (CSMA/CA). Jas
onucy cxemu CSMA/CA suxopucmaHo 3anponoHosaHy cnpoujeHy diazpamy nepexodie cmauie cmaHyii 6e3npogioHoi
JI0Ka/bHOI Mepedic, onucaHo ii cucmemoro dugepeHyiasbHUX pIBHSIHb MA OMPUMAHO AHAAIMUYHI 8uUpa3u 045 OYiHKU
timosipHocmeli nepe6ysaHHs cmaHyii Mepedxici y 8Cix MO}ICAUBUX CMAHAX.

Knawuyosi cnoea: 6e3nposioHa n0KaabHA Mepexca, MHONCUHHUU docmyn i3 Npoc/ayX08y8aHHAM Hecyyoi ma
3anobizavHsam Koiziti (CSMA/CA), diazpama nepexodie cmanis.

OBELOVSKA Kvitoslava, PELEKH Khrystyna, PELEKH Yury. SNAICHUK Yaromir

Lviv Polytechnic National University
ANALYSIS OF THE CSMA/CA SCHEME FOR WIRELESS LOCAL AREA NETWORKS

The current stage of telecommunication technologies development is characterized by the rapid growth use of wireless
technologies in access networks and the growth requirements for its quality. The bottleneck that significantly reduces the bandwidth of each
subscriber connection is that the total bandwidth of the wireless local network is shared among its active members by the shared technology
used. The access management sub-layer to the shared physical environment is responsible for this in the network architecture. The main
method used at this sub-layer is the Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA) scheme. This work is devoted to the
analysis of CSMA/CA scheme and the development of an analytical model for its further study and use for the improvement of wireless local
networks. The input data is a transition state diagram of a local area wireless network station in data transmission mode. According to the
CSMA/CA scheme, stations cannot change their state after starting frame transmission until a confirmation frame of successful reception
arrives from the addressee or until the time to wait for it expires. Considering this, it is proposed to use a simplified transition state diagram
for the analysis. The operation of the station by the simplified transition state diagram is described using a system of differential equations.
As a result of the solution of this system, expressions representing the probability of the station being in each of its states as a function of the
intensities of the station's transitions from each state to another are derived. The values of these intensities depend on both the outgoing
traffic of the station and the traffic in the network. The resulting expressions can be used in further work on the analysis of the CSMA/CA
scheme, as they make it possible to estimate the operation of the station at different ratios of the station's output traffic and external traffic
generated by other stations of the network. This can be used to develop an enhanced algorithm station operation of wireless local area
networks by adapting the parameters of the CSMA/CA scheme to specific current loads of both the station and the network.

Keywords: Wireless Local Area Network, Carrier Sense Multiple Access with Collision Avoidance (CSMA/CA), State Transition
Diagram.

IMocranoBka npodieMu

OpmHUM 3 BaXJIMBUX 3aBJaHb MO0 BIOCKOHAJICHHS OE3MPOBIAHOTO 3B'SI3KY € MiABUIICHHS €(peKTHBHOCTI
0e3MPOBITHIX JIOKAIFHUX MepeX 1 3a0e3NmedeHHsT HUMHU TOTPiOHOT sIKOCTi cepBicy. be3npoBigHuil 3B'130K MIBHUAKO
PO3BHUBAETHCS, 1 HAa JAaHOMY €Tali MOJKHA BiJ3HAYWTH 3HAYHI YCIIXHM y 3POCTaHHI MIBHIKOCTI mHepemadi Ha
¢izngHOMY piBHI MepekeBoi apxiTekrypu. OnHak ¢i3udHE cepemoBHUIE OE3MPOBiAHOI JIOKATBHOI MEpexi €
3arajJbHUM JUISl BCIX 11 BY3iB, a CIEIiaibHI METOJW OpraHizalii JOCTyNy CTaHIM O 3arajbHOrO CepeJOBHINA
JIUISITH 11€ CePeOBHIIE MK aKTMBHHMH CTAHI[ISIMU i BUMaraloTb BUKOPUCTaHHS NIEBHUX 3HAYHHUX PECYpCiB, B TOMY
YHCI, 1 YacOBHX. Y pe3yibTaTi HaBiTh 13 BUKOPHUCTAHHSIM Hale(EeKTHUBHINIMX TEXHOJOTIH (Ii3MYHOrO piBHSA
e(eKTUBHICTh BUKOPUCTAHHs OE3MPOBIAHUX KaHaJiB Oaxae OyTH kpamoro. ToMy aHaii3 i BIIOCKOHAJIEHHS OJTHOTO 3
BY3bKHX MicCIb OE3NPOBITHUX JIOKAJIBHUX MEPEX, MiAPIBHA YHPABIIHHS JOCTYIIOM JIO CIHUIBHOTO (hi3HYHOTO
cepenosumma (Media Access Control Sublayer, MAC-sublayer), sikuii BiAIOBizae 3a AOCTYIl CTaHLill A0 CHIIBHOTO
CEepE/IOBHUIIIA, € AKTYaIbHUM 1 BOXKJIMBUM 3aBJIaHHSIM.

AHaJi3 oCTaHHIX A0CTiIKeHb

CydacHa TEHICHIISI PO3BUTKY TEJICKOMYHIKAIIMHUX TEXHOJOTIM CHpsMOBaHAa Ha 30iIbIICHHS

BHKOPHUCTaHHS O€3IpOTOBOTO 3B'SI3KY Ta MiJBHINEHHS BHMOT 1O Horo sikocTi. OIHIEID 3 TOJOBHHX MPOOIEeM

148 Herald of Khmelnytskyi national university, Issue 6, Part 1, 2022 (315)


https://orcid.org/0000-0002-8714-460X
mailto:kvitoslava.m.obelovska@lpnu.ua
https://orcid.org/0000-0002-9554-0493
mailto:khrystyna.pelekh.mknus.2021@lpnu.ua
https://orcid.org/0000-0003-4153-5418
mailto:yurii.m.pelekh@lpnu.ua
https://orcid.org/0000-0002-9403-824X
mailto:yaromyr.l.snaichuk@lpnu.ua

TexHiuHi HayKu ISSN 2307-5732

0e3MPOBITHOTO 3B'SI3KY € PO3IMOAUT PECYpPCiB CHUILHOTO (DI3UYHOTO CepeoBHINA MK aKTUBHUMH ydacHUKaMh. B
MOOITbHUX Mepexxax 5G aKkTyalbHHM HampsIMKOM JIOCHIJDKEHb Ha ChOTOJHI € aHaji3 1 ONTHMI3allis pO3MoJiTy
pecypciB aist nepenadi pisHuX THIIB Tpadiky [1, 2], B JOKaIBHUX — aHaJi3 1 BIOCKOHAJIEHHS METOJIB JOCTYILy 10
¢iznuHoro cepenosuina [3]. IcHye Kxiibka KaTeropiii 1ocTymy J0 CHIJIBHOTO (Di3MYHOTO CepellOBHUINA, CEepel SKUX
Hal4acTile BUKOPUCTOBYETHCS METOJ] Ha OCHOBI KOHKypeHIil. KoHKypeHTHHIT MeTo] AOCTyIly BUKOPHUCTOBYIOThH
taki Bimomi crannmapty, sk IEEE 802.11 ans GesnpoBigHux noxanbHux Mepex (Wireless Local Area Network,
WLAN) [4] Ta IEEE 802.15.4 nyis HU3BKOIIBUAKICHUX Oe3mpoBigHuxX mepcoHanbHuX Mepex (Low-Rate Wireless
Personal Area Network, LR-WPAN) [5]. Merox mocTyrmy, IIO ONMUCYEThCA B LUX CTaHAAPTaX, Peajli3oBaHO SK
MHOXHHHHUH JOCTYTI i3 MPOCITyXOBYBaHHIM Hecydoi Ta 3amobiranHsaM komisii (Carrier Sense Multiple Access with
Collision Avoidance, CSMA/CA).

Icaye ©Oararo poOiT, MPUCBSYCHWX BUBYCHHIO Ta BIOCKOHAICHHIO METOMIB JOCTYIy IO (i3HIHOTO
cepenosumma, B Tomy unciai CSMA/CA. OnHi 3 HAX BiTHOCSATHCS 0 OE3NMpOBITHUX JOKAIbHHUX Mepex [6, 7], iHmmi
1o 6e3nposiguux cencopunx LR-WPAN, sk, Hanpukian, podora [8].

B [8] aBropm 3 MerTolw MiABHIIEHHS NPOAYKTHBHOCTI HecioroBaHoro CSMA/CA mpoIoHYIOTh
moau¢ikoBanuii HecoroBuit CSMA/CA, sikuii poszinsie 3aTpuMKy BinTepMminyBaHHs (Backoff) na nBi ckiamosi:
OCHOBHY Ta monmaTkoBy. AHami3 mojaudikoBanoro CSMA/CA 3miliCHEHO 3 BHUKOPHUCTAaHHSIM MOeTai Mapkoga,
OTPHMAHO BHpa3d JJIs OILIHKKA CEPEIHbOI 3aTPUMKH, CIIOKHMBAaHHS CHEprii Ta HamidHOcTi. [TakeT MozemoBaHHS
OPNET O0yB 3acTocoBaHuil AJis NMEPEBIPKH 3alpoIOHOBaHOI Mojesli MapkoBa Ta MOPIBHSHHS MOIU(IKOBAHOTO
METOAY 31 CTaHZapTHUM. Pe3yipTaTH IEeMOHCTPYIOTh, Imo MomudikoBannit CSMA mokpairye HamidHICTD,
OJTHOYACHO 3MEHIIYIOUN CEPEIHIO 3aTPHMKY.

Crarri [6, 7] MOXYTh OyTH TpUKIagoM 3 BrockoHaneHHs cxemMin CSMA/CA s 6e3npoBiTHAX JTOKATBHUX
MEpEX Ta UTIOCTpalier0 BUKOPUCTAHHA U IUX LUIEH MaIMHHOTO HaB4YaHHs. /i 30UIBIICHHS MPOIYKTUBHOCTI
npotokory CSMA/CA MAC-miapiBHA BHKOPHUCTOBYETHCS TMIAKpIIUIGHE HAaBYAaHHS, 32 JOMOMOTOIO SIKOTO
ONTUMI3y€ThCS 3HAYCHHA BiKHAa KOHKYPCHIIi HUITXOM TNPUCTOCYBAaHHA OO Tpadiky B OE3MpOBIOHIA JOKaIbHIN
Mepexi. B pesynbraTi 3amporoHOBaHa cxema JOCTYIy Mae€ BHILY IPOIyCKHY 3[aTHICTh, HDK ICHyIO4Ya cxema
CSMA/CA.

Crartsa [9] npomonye moaudikoBany cxemy CSMA/CA, ska 3a0e3medye KOOPAHHAIN KaHATIIB MK
pi3HOpigHUMH Oe3npoBinHMMHU TexHoJorisamu. Sk texHonorii WLAN i WPAN BukopucroByrotscs Mepexi Wi-Fi
(IEEE 802.11) i Zigbee (IEEE 802.15.4). BaxxJiMBUM MO3MTHBHUM acIIEKTOM € T€, LIO 3allpOIIOHOBAHUI METO]| He
notpedye Moandikauii anapaTHoro 3ade3neueHHs Ta crannaptis Hi it WLAN, Hi uis WPAN.

O mocnimxeHHass MAC-miapiBHS BHKOPHCTOBYIOTH Pi3HI MaTeMAaTHYHI alapaTd, HAPHUKIAA, MapKiBCBKi
nporecH [2, 8], MamuHHE HaBYaHHS [6, 7], aHaNMITHYHE Ta iMiTaniiHe MonemoBanHs [1-3, 7, 8]. BukopucToByroTH
SK BJIACHI po3poOieHi nmporpamu [3], Tak i cremiadpHAN iHCTpYMeHTapiit, Takuit sk Network Simulator, OMNET+,
OPNET, Graphical Network Simulator, Matlab/Simulink, Maple, CISCO Packet Tracer Ta iHmIi.

OcHOBHI pexuMu (QYHKITIOHYBaHHS O€3IPOBITHUX JOKATHHUX Mepexk Ha MAC-mipiBHI OmrcaHo y poOoTi
[4]. B [10] npencraBiieHo onuc poOOTH cTaHIii Oe3MpoBiHOT JOKAIBLHOT MEpeXi Ta HaBeZeHa JiarpaMa repexoiiB
Mik i craHamu, 1m0 BUKOpHcTaHa B [11] mis momanbmioro anamizy. B [11] po6ora craniii WLAN onucana
cUCTeMOK0 audepeHIialbHUX PIBHSAHB, a PE3yJbTaTOM € OTPHMaHI aHAIITHYHI BHPA3H, IO TO3BOJISIIOTH OI[IHHUTU
imoBipHicTh nepeOyBanHs craiii WLAN B KOXXHOMY 3 1i MOXJIMBHUX CTaHIiB B 3aJIE)KHOCTI BiJl IHTEHCHBHOCTEH
nepexo/iB Mixk craHamu. 3a cxemoro CSMA/CA craHuil He MOXKYTh 3MIHIOBATH CBili CTaH IICJIsI MOYaTKy nepenadi
KaJpy J0 TUX Tip, NMOKHM BiJl aapecaTa He MpUie Kaap MiATBEPKSHHS YCIINIHOTO NpUioMy abo IOKU He
3aKiHYUTHCS Yac Horo ovikyBaHHS. BpaxoByroun 1ie, METoI0 1aHOi poOOTH € MOH]IKallis JiarpaMu CTaHiB 3 METOIO
ii cpormeHHs Ta po3poOka Mozeni s ii omucy.

BukJiag ocHOBHOr0 MaTepiany

Hiarpama mepexoxy craHiB Metony CSMA/CA 0e3mpoBiqHOI CTaHIii IpHU opraHizamii rmepenadi Kaapy
BKIIIOYae B ceOe HAacTymHy CyKymHICTh ctaHiB [10]: xomoctuit cran (idle state), cTtaH mpociyxoByBaHHsS 0e3
BiaTepMminyBaHHs (non-Backoff carrier sensing state), cran 3amoposkenHst Backoff (Backoff state), cran komisii
(collision state), cran ycmimHOi mepenmadi (successful transmit state), craH o4iKyBaHHS MiJATBEPKCHHS a0o
oTpuMaHHs1 HeratuBHOI kBuTaHIl NAK (wait for acknowledge or receive NAK state) i cTan oTpuMaHHS Kaapy-
kuTaHiii ACK (receive ACK acknowledge state).

OCKIJBKY CTaHIiA MiCHs YCHIIIHOI Iepeaadi 32 3aMOBUYBAHHSAM MYCHTh OYiKyBaTH IOKH BiJ ajgpecaTa HE
npuiiae Kaap marBeppkeHHs yemimuoro npuiomy ACK i TidpKH TOZI HEPeXOAUTH 10 HACTYNHUX [iH, TO 3 METOIO
CIPOIIEHHS MOJIEJIi JOIIILHUM € 00’€IHaTH CTaH YCIIIIHOI Nepeiaydi Ta CTaH OTpuMaHHs kaapy-kButanuii ACK B
OJIMH — CTaH ycmimHoi nepenadi ta orpumanHs kButaHuii ACK. Ha pucynky 1 npencrasieHa jpiarpama nepexoiB
CTaHiB, 110 peai3ye 1e CIPOLIEHHS.

[Hiarpama nepexonis craniB CSMA/CA mae 6 craHiB:
e 1 —xonocruii crag;
2 — cTaH NpOCITyXOBYBaHHS KaHAJY;
3 — cran 3amopoxeHHs Backoff;
4 — cTaH KoJI3il;
5 — cTaH OUiKyBaHHS MiATBepHKeHHS a00 oTpuMaHHsI NAK;
6 — cTan ycmimHoi nmepeaadi Ta orpuManas kBuTaHmii ACK.
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Puc. 1. [liarpama nepexojis craniB ais cxemu CSMA/CA

[To3Haummo gepe3 A iHTCHCUBHICTP MEPEXOAy CTAHI{ HAa KaHAJTFHOMY PiBHI apXITEKTYpH 3 OJHOTO CTAaHY B iHIIHI.
Toni y BiamoBigHOCTI 3 pUCYHKOM 1:

A1 — IHTEHCHBHICTB IEPEXO/Iy CTaHIIi i3 XOJIOCTOr0 CTaHy Yy CTaH IPOCITyXOBYBaHHS KaHAITy;

A2 — IHTCHCHBHICTh NIEPEXOIy CTaHLII 13 CTaHy NPOCITyXOBYBaHHs KaHally y cTaH 3aMmopoxkeHHs Backoff;
A3 — IHTEHCHBHICTh NIEpEX0Jly CTaHLil 31 cTaHy 3amopokeHHs1 Backoff y cran npociyxoByBaHHS;

A4 — IHTCHCHBHICTh NIEPEXO/Iy CTaHLII i3 CTaHy MPOCIYXOBYBaHHS KaHaJly y CTaH KOJIi3ii;

\s — IHTCHCHBHICTh NIEPEXO/Iy CTaHLIl 31 CTaHy KOJIi3il y cTaH OYiKyBaHHs MiTBEPUKEHHS a00 OTpUMaHHS
NAK;

A6 — IHTGHCUBHICTB TIEpEX0/1y CTaHIIII 31 CTaHy OYiKyBaHHS ImiaTBepIkeHHs a00 orpuManHst NAK y cran
3amoposxeHHst Backoff;

A7 — IHTEHCUBHICTb IEpEXOIy CTaHIIIi 31 CTaHy MPOCIYXOBYBAaHHS KaHATY Y CTaH YCHIIIHOI Iepeaayi Ta
otpumManHs ACK;

As — IHTEHCUBHICTb TIEpEX0/Iy CTaHIIII 31 CTaHy YCHIIIHOI epeaadi Ta orpuManHs keutaHii ACK y cran
MPOCIYXOBYBaHHS KaHaITy;

A9 — IHTEHCHBHICTb MEPEX0/ly CTaHLIl 31 CTaHy ycHilHOI nepeaayi ta orpumanHs kBurannii ACK y
XOJIOCTHH CTaH.

VY BUNaAKy, KOJM CHCTEMa OIUCYEThCS BHIIAIKOBUM IIPOLECOM, SIKUI XapaKTepU3yeThCs IMCKPETHUMH
CTaHaMH 1 HEMEPEpPBHUM 4YacoM, TO ii MaTeMaTHYHOIO MOJIeJUT0 OyJie cuctema andepeHiianbHuX piBHHb [11].
Jliist mpuBeeHoro Ha puc. 1 rpada cucrema Moxke OyTH 3amicaHa HACTYITHUM YHHOM:

SO ap ()48 (1)
d
dP;(t) ==4,P ()= AP ()= 4P () + AP (1) + AR () + AP, (1)
t
SO p()ap ()44, ()
di M
AN -AP.(t)+ AP (¢)
d
dP.() _ ~AP(1)+ AP (1)
d
_dP;(t) = AP (t)=A4,P (1)+ 4P (1)
t

Jns gocmimkeHHsT poOOTH CTaHINT B CTalliOHAPHOMY PEXUMI cucTeMy piBHAHB (1) MOXHA mepenwcaTH y

BUTJISIJI CUCTEMH JIreOpaluHuX PiBHSHB!
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0=-Ap +4p,

0=-Ap,-A,p,—-Ap, +A,p,+Ap +Ap,

0=-Ap +A4p, +2p, )
0=-Ap,+4,p,

0=-Ap,+Ap,

0= _ﬂsps _ﬁ’gps +ﬂ7p2

3araipHa HMOBIPHICTE TOTO, IO CHCTEMA MepedyBae B OYIb-sIKOMY 3 TUCKPETHHX CTaHiB, TOPiBHIOE 1, M0
JTa€ TOTOXKHICTH HOpMaJIi3arlii.

6
2 p = 3)
k=1

Jiis po3B’S3Ky CHCTEMH BHKOPHCTAEMO METOJ IiJACTAaHOBOK 1 IPEACTaBUMO BCi HMOBIPHOCTI depes

HMOBIPHICTS pi.
3 mepmoro piBHSHHA cHCTeMH (2) BHUBEICHO WMOBIPHICTh NHepeOyBaHHA CTaHIIl y IIOCTOMY CTaHI dYepes
HMOBIPHICTS pi:

ﬂl
Py=—" (4)
19
3 mocToro piBHSIHHS cucTeMHu (2) 3 BpaxyBaHHSIM piBHAHHSA (4):
A+ A A+, A
p,=———p,=————D )
A A A

7 7 9
3 deTBepTOro piBHSAHHA cHUCTeMH (2) 3 BpaxyBaHHAM piBHSHHA (5) oTpuMaeMo HMOBIpPHICTH TepeOyBaHHS Y
YeTBEPTOMY CTaHi:
b _MATAL

P.=TD, p, (6)
A A A A
3 m’siToro piBHSHHA cUcTeMH (2) 3 BpaXyBaHHSIM PIBHSAHHS (6) OTpUMYEMO MMOBIPHICTH NepeOyBaHHS y II'SITOMY

CTaHi:

A A A, A+, A A, A+ A
po=—tp =t Do, D Do, (7)
ﬂ'6 A(\ j'5 17 i9 2‘6 /17 19
3 TpeThoro piBHAHHS cucTeMH (2) 3 BpaxyBaHHAM piBHAHHA (7):
A A AA (A + A AA A+ A A (A, +A)A + 4
p3 :_21?2_"__6195 — 1 2( 8 9)pl+ 1 4( 8 9)pl — l( 2 4)( 8 9)pl (8)

2 A A0, A2 A2,

3 3 327779
[MincraBumo (4) - (8) B (3) 1 npencraBuMo 3arajbHy HMOBIPHICTH NepeOyBaHHS CUCTEMH Y OyJb-KOMY i3 ILECTH
CTaHiB:

A+ A A, +A)A, + A A, A +A A A, A+ A A
P1+8 9_1p1+|(2 4)(8 9)l+_48 9_1]+_48 9_1pl+_1p1:l (9)
A A AAA, A A A A A A A,
A+ A AA+A))A+A) AL A+ A A A+A A A
1_)[:1/(1+8 I Wi e il Ta s Bl AN Yo LI S s | 9_1+_1) (10)
7 i‘) 23 17 l‘) 15 /17 19 lﬁ 17 29 lq
Jist cripolieHHs BBEZEMO MO3HAUSHHSI:
-1
A A+ A, AL+ A, A
B=|1+—+|1+——2(1+22—"2+—2+—2 (11)
/19 27 23 ﬂS /16
Takum ynuHOM, CTallioOHapHi KMOBIPHOCTI p); BU3HAYAIOThCA 3a GOpMyJIaMu:
e  IIMOBipHicTh nepeOyBaHHs CTaHII] y XOJIOCTOMY CTaHi:
p =B (12)
e  {iMOBipHicTh nepeOyBaHHs CTaHII] y CTaHi IIPOCIyXOBYBaHHS KaHAJy:
A +A A
p, = iy (13)
17 19
e  IMOBIpHICTh IepeOyBaHHs cTaHIii y cTaHi 3aMopokeHHs Backoff:
A, +A)A, + A
3: I( 2 4)(8 9)B (14)

l} 17 19
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e  HiMOBIpHIiCT TIepeOyBaHHS CTAHIIIT y CTaHI KOMi3ii:

A, A+ A A
p=———"—28 (15)
A A A4
e  [IMOBIpHICT MepeOyBaHHs CTaHLIl y CTaHi OYiKyBaHHs MiATBEpUKEHHS a00 oTpumanHs NAK:
A, A+ A A
p="tR B (16)
/16 /17 49
®  MOBIpHICTH epeOyBaHHs CTaHII{ y CTaHi yCIINIHOI mepenayvi Ta oTpuManHs kButanmii ACK:
il
p,=—2~8 (17)
A

9

Otpumani ananitiuHi Bupasu (12)—(17) naroTs 3MoOry OIIHUTH WMOBIpHICTh nepedyBanHs ctaniii WLAN

B KOXXHOMY 3 i1 MOKJIMBUX CTaHIB 3aJI€KHO BiJ] iIHTEHCUBHOCTEH IIEPEXO/IB MK CTaHAMHU.
BucnoBku

Cranmist 6e31pOTOBOT JIOKATBFHOI MEPEKi PO3TIIAAETHCA K CTOXAaCTHYHA CUCTEMa, YMOBU POOOTH SIKOi Ta
XapaKTepUCTHKH 1i CTaHIB 3aJe)XaTh BiJ OaraThoX BUMAIKOBUX (akTopiB. Ommc poboTu cranmii 0a3yeTscs Ha
Jiarpami mepexomdiB CTaHiB I MHOXHHHOTO JOCTYITY 3 IPOCIYXOBYBaHHAM HECY4Ol Ta 3aI00IraHHSIM KOJI3ii.

3amponoHOBaHO CIPOIIEHY mdiarpamy TmepexoxiB crtadiB Metony CSMA/CA mpum poGoTi craHmii
0e3mpoBiqHOI JTOKaTbHOI Mepeki B pekuMi mepenmadi. PoOoTy cTaHIii ommcaHO 3a JOMOMOTOI CHCTEMH
IuQepeHIiaTbHAX PIBHAHB, Y Pe3yJbTaTi PO3B’SA3KYy SKOI OTPUMAHO AaHANITHYHI BUpPasW Ui HMOBIPHOCTEH
nepeOyBaHHs cTaHLii B ycix craHax. OTpuMani GOpMysIH MOXYTh OyTH BUKOPHCTaHI IPH IOJANIBIIOMY aHANi31 Ta
BRockoHaneHHi cxemu CSMA/CA.
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