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YeroipexypoBHeBan cucTema ynpasneHns
MYbTHCEPBHCHOH MaKpOCETbIO

PaccmotpeHbl nepcnekTHBbI coO34aHHA MYIbTHCEPBHCHOW MaKpoceTH Ha 6a3e TexHonorui 2-ro, 3-ro, 4-ro u 5-ro noxo-
NeHui. Yka3aHbl 0CHOBHbIe Tpe6OBaHHA K MYyIbTHCEPBHCHOK MaKpOCETH, NogPa3yMeBalowel HHTerpaymnio cyLecTByLnX
H HOBbIX TexHonorui. 0603Ha4yeHbl akTyanbHple BONPOCHI H 3a4a4y No ynpaBaeHHIo MynbTHCEPBHCHOA makpoceTbio. fpeg-
JI0XKeHa YeTbIPexypoBHeBas CHCTeMa ynpaBaeHna MybTHCEPBHCHOAK MaKpOCeTbIo.

KnioueBnie cnosa: texHonorun 26G, 3G, 4G n 5G; mynbrucepBrcHas MakpoCeTh; YNpaBneHiie MymbTUCEPBICHON MaKpOCETbID;
4eTbIpeXypPOBHEBAs CUCTEMA YNPaBMEHS MyNBTUCEPBUCHO MAKPOCETbIO.

Begedenue

C pasBuTHeM MOOMJIBLHBLIX CETEN 1 UX afalTaliell K HOBBLIM THIIAM YCTPOMCTB U YCJIYT — OT UHTEJJIEKTYa lb-
HBIX 9JIeKTPOCUYETUNKOB, ABTOMOOMIEH 1 MOAKIIOUEeHHBIX OBITOBBIX IIPUOOPOB [0 IIPOMBIIILIEHHLIX 00 BEKTOB,
K TAKHM CETSAM BBIABUIAIOTCS HOBbIE pasHooOpasHeliine TpeboBanusa. II0aToOMy HOAXO0J «OMHA T€XHOJIOTHUS
UL BCEX» BPSAM JU MOXKET ObITh 3(PPEKTUBHBIM AJIsI 00ECIIeUeHNsI PACTYIEro YKCJa 3allpoCOB CO CTOPOHBI
OusHeca, 00II[eCTBA U OTAEJIbHBIX HOJb30BaTesell. TeXHOJIOruH IPOLOJIKAT CBOE PA3BUTHE C IeJIbIO IIOBBIIIIE-
HUSA IPOU3BOAUTEILHOCTH U IIPUYMHOMKEHNS BO3MOMKHOCTell. B MOIIOIHEeHNE K CYIIECTBYIOIMM TeXHOJIOI'-
AM PagUOLOCTYIIA IIOABATCSA HOBLIE TEXHOJIOIMY, KOTOPEIE IIO3BOJIAT PelllaTh 3aJaull, He pelllaeMble B paMKax

2G/3G/4G [1].

OcnoéHnas wacmo
Corsnacuo mporHosam, y:ke K 2020 rogy moaBuTcs To, 4To HadbBaioT 5G [2], T. e. HAGOpP OPraHUYHO UH-
TerPUPOBAHHBIX TEXHOJIOTUHA PAAUOJOCTyIA. Y UNThIBasA, UTO 4G — 5TO 5BOJIOIMOHHOE COBEPIIIEHCTBOBAHNIE
TeXHOJIOTUIT MOOUJILHON CBA3U, TaK ke, Kak u pasputue HSPA u Wi-Fi, rexuomnorusa 4G B 6u:kaiiiiem 0y-
IYIIEM COXPaHUT CBOIO aKTyaslbHOCTDh. [laske GSM m masnee Oymer urpath BasKHYIO POJIb, OCTaBasICh M IIOCJE
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2020 roga JOMUHUPYIOINEl TeXHOJIOTUEN BO MHOTUX YTOJKax 3eMHOro miapa. CiaemoBaTesbHO, peUb UAET He
0 3aMeHe CYIIeCTBYIOINX TeXHOoJorui Ha 5G, a ckopee, 00 X PA3BUTUHN U HOIIOJTHEHUY HOBBIMHU T€XHOJJOTU -
MU paguomoCcTyIia, IpefHasHaueHHbIMY AJIA KOHKPETHBIX CIleHapHeB U OIpeeIeHHbIX Ieel.

IIpospauHas mHTErpausa CyIecTBYIOINX U HOBBIX TeXHOJIOTHH OyIeT CII0cOOCTBOBATE ITOBBIIIIEHUIO KaUue-
CTBA MOJIb30BATEIHCKOTO OIILITA U TIOSIBJICHUIO I[eJIOT0 PsALa HOBBIX YCAYT. AKTUBHOE pasBUTHE U PYHKITUOH-
poBaHUe TeXHOJIOTUI, 00beUHAIONINX O0II[eCTBO B €IUHOM IIPOCTPAHCTBE, CIIOCOOCTBYET 1 BeIeT K CO3JaHUIO

MakpoceTu omeparopa (puc. 1).
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Puc. 1. MakpoceTs MOGHIBLHOTO OIIePaTOpPAa:

GPS/GLONASS — rino6anpHas HABUTAIMOHHASA CI[yTHUKOBAS CHCTEMA;
PTP Server 1, 2 — rpoccmeiicTepckue yacsl 1-ro/2-ro mpuopurera;
CS — ueswuii;

GE — Gigabyte Ethernet;

II9T' — mepBUYHBIN ITAJTOHHBIN reHEePaToP;

SE, SEC — o6opyxoBaHue CHHXPOHHM3AI[UY;

MPLS — MHOronpoToKoJbHasg KOMMYTALMS II0 METKAaM;

RAN — ceTs paaguogocryna;

Node B — yzex B;

Core Network — momcucreMa KOMMyTaIMH yIIPaBIeHUT;

Mobile Satelite Sarvice (MSS) — MoOuIbHAS CIlyTHUKOBAS CIIy30a;
MGW — memuannios;

HSS (Home Subscriber Sarvice) — nomamnuii aGOHEeHTCKHUI cepBep;
BSC — kouTpoOIIEp 6a30BBIX CTAHIINUIA;

MSC — umeHTp KOMMYTAIU¥ MOOUIBHOM CBA3H;

BTS — 6a3oBas npueMHO-IepeJaTOYHAS CTAHIU;

BSS — cucrema 6a30BBIX CTAHIMIA;

RNC — kouTpOaIEp pagmoceTn

OcHoBHBIE TPeOOBAHUA K MAKPOCETH HAIIPaBJIEHbBI HA JOCTUKEHUE CIENYIONNX 1eseii [3]:
® yBe/IMYEHNE B PA3hbl MAKCUMAJIbHON CKOPOCTH IIepeayun JaHHbIX;
® o0ecrieueHe JOCTYIIA B ceThb IHTepHET B JTI000# TOUKE;

® mepexo Ha 00/1aYHYI0 UHPPACTPYKTYPY;

® JICII0JIb30BaHMEe MaCIITAOMPYeMOM 1 9KOHOMUYHOI TPAHCIIOPTHOM CETH;

® ofecrieueHre TapaHTUPOBAHHOTO KauecTBa (QoS) /Jis IT00BIX BUAOB YCIYT.

IIpoGema mepexofa OT TPAAUIIMOHHBIX CETEHM ¢ KOMMYTAaIlell KaHAJOB K CeTAM C KOMMYTaIlluell MIaKeToB
ABJAETCA OMHOM M3 HamboJee aKTyaJbHBIX JJIS OIIepPaTOPOB cBA3U. IlepcreKTUBHBIE pa3paboTKu B 0b6JacTu
IP-KoMMyHUKAaIMi CBA3AHEI C CO3JaHNEeM KOMILIEKCHBIX PEIleHUH, ITO3BOJIAIONINX IIPU PA3BUTHUM CEeTell cie-
IYIOIIero IIOKOJIeHU S COXPAHATE CYII[eCTBYIOIINE MMOAKJIIUeHNA 1 o0ecmeunBaTh Oeciiepe0oiiHy0 paboTy B JIF0-
001i ceTu AOCTyIa: Ha UHPPACTPYKTYype MEIHBIX Iap, M0 ONTUYECKUM KaHaJyaM, Ha OecupoBoguoii (WiMAX,

Wi-Fi) u npoBoauoit (ETTH, PLC u ap.) ceTu.

CorJylacHO KOHIIEIIIINY «HepaspyIlamllero» mepexona, MoJgo0HbIe PeIleHus NOIKHBI ITI03BOJISATh TOUYEUHO
TIePEeBOIUTD OTIeJIbHBIE CEeTMEHTHI Ha HOBBIE TEXHOJIOTUY 0e3 KapAUuHAJIbHON CMEHbBI BCell CTPYKTYPHI ceTu [4].

OCHOBHOE OTJIMYME CeTell CIeAYIOIero IOKOJEHUA OT TPAAUIIMOHHBIX CeTel 3aKJII0UaeTCs B TOM, UTO BCS
uHOpPMAIUd, MUPKYIUPYIOINIasd B CeTH, pa3duTa Ha JBe COCTABJIAMOINNE: IIepBasi — CUTHAJbHaA mHPoOpMAa-
usi, 00ecleYnBaoIasd KOMMYTAIINI0 A00HEHTOB U IIPeN0CTABJICHNE YCIYT; BTOPasi — HEIOCPEICTBEHHO I10JIb-
30BaTeJIbCKIUEe JaHHbIe, CoMeprKaIue MoJe3HyI0 Harpy3Ky, IpeHa3HauYeHHY0 a00HeHTYy (ToJoc, BUIE0, JaH-
Hble). [IyTu IpoXoKAeHUS CUTHAJIBHBIX COOOIEeHU (CUTHAJIOB YIIPABJIEHUA) U IT0Jb30BATEILCKON HATPY3KU
(mosb30BaTEILCKUX JAHHBIX) MOTYT He coBIazaTh. O0I1Iasa apXuTekTypa MyJIbTUCEPBUCHO MaKPOCETH IIPe.I-
cTaBJieHa Ha puC. 2, I'e IyTH IIPOXOKAEHNSI CUTHAJIbHBIX COOOIIeH 0003HAUEHbI IYHKTUPOM, a II0JIL30BAa-

TeJIbCKOI HaArpy3KHu — CIIJIOIIIHBIMHJ JIMHUAMHA.

B wactHOCTHU, pellleHUs O «HEPas3pPYyIIIAIIIEero» mepexona JOJKHBI OTBEUATh CIAeAYIOITUM TPeOOBAHUAM

[4]:

® HTerpamus B CYIIeCTBYIOIIYIO CETh OIIePaTopa, IMOIIeP:KKa HOBOM TPAHCIOPTHON TeXHOJIOI NN}
® [IOJIHOCTBIO MOAYJIbHAS aPXUTEKTYPa C BOBMOYKHOCTAMYU reorpa)miuecKoro pacipeesieHus 1 PesepPBUpo-

BaHNA;
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Puc. 2. O61asa apXuTeKTypa MyJIbTHCEPBUCHOI MAKPOCETH:
10T — uHTEpHET Beleii;
BTS — 6azoBaga crannusda 2G;
NodeB — 6azoBaga crannusa 3G;
eNode — 6aszoBaga crannud 4G;
BS5G — 6azoBaga crannuda 5G;
BSC — kourposuiep cetu pagumogocryna 2G;
RNC — xonTposnep ceru paguoxocryna 3G

® BO3MOKHOCTb TMOKOT0 YBeJINUYEeHU s IPOU3BOAUTEIbHOCTHY OJiarofaps MpruodpeTeHnIo JUIEeH3U U 100aB-
JIEHUIO B CICTEMY CEePBEPOB;

® BO3MOKHOCTb BHEJIPEHUA HOBBIX BUAOB YCJIYT B MUHUMAaJbHBIE CDOKH;

® COOTBETCTBUE TPEOOBAHUIM 3aKOHOJATEIbCTBA 00 APXUTEKTYPE CETH.

IIpu nHTErpaIu B CYyIIECTBYIONIIYIO CETh OIlepaTOpa Ba’KHBIM KPUTEPUEM CTAHOBUTCS MOAE]b YIPaBIeHUS
CeThI0 — IIOSABJISIETCS MHOTOYPOBHEBAsd cUCTeMa yupaBiaeHus. [[Jigd MyJIbTHCEePBUCHON MaKpoceTu, m300pa-
JKeHHOI1 Ha puc. 2, TaKas MO/eJIb CUCTEeMBI YIIPaBJIeHUA IpruodpeTaeT YeThbipe YPOBHS yIIpaBiaeHus (puc. 3).
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Puc. 3. YeTsIpexypoBHeBas CHCTEMA YIPABIEHUA MYJIbTHCEPBIUCHON MaKPOCETHIO:
BTS — 6asoBas cranuusa 2G;
NodeB — 6a3oBas cranuus 3G;
eNode — 6a3oBaa cranuus 4G;
BS 5G — 6asoBasa cranuua 5G;
BSC — koutposuiep cetu pagumogocryna 2G;
RNC — xonTposaaep ceru paguoxocryna 3G
MME — y3eJ ynmpaBJIeHUA CETHIO;
MsMNS — KOHTPOJLIEp MYyJIbTHCEPBHCHOI MaKPOCeTH

Ha wemeepmom ypo6ne pacuonaramTcs aboHeHTHI (A00HEHTCKMe TEPMUHAJIBI) cCeIMeHTOB foctyna 2G, 3G,
4G, 5G. AGoHEHTCKIe TePMUHAJBI MOT'YT OCYII€CTBJIATD YIIPaBJIeHNe COOCTBEHHBIM MOOUILHBIM PECYPCOM —
HeIoCPeICTBEHHO JIeJIaTh 3aIlIPOCHI O 3allyCKe X9HA0BEPa, a TaKsKe II0 IPYyroMy IIOBOAY, B YaCTHOCTH AJISA YI0B-
JIETBOPEHUSA CBOUX IIOTPEOHOCTEHN, OCYIIIECTBIATEL BHIOOP UCIIOIb3yeMbIX pecypcoB — cetu 2G, 3G, 4G unu 5G,
T. €. OCYII[eCTBJIATH MECTHOE yIIpaBjeHne cBouM Tpadurom [4; 5].
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Ha mpemvem ypoeHne HaxoqsaTCA 6a30BbIE CTAHIIUY COBMECTHO C KOHTPOJJIepaMu 0a30BBIX cTaHIUN. MIMeH-
HO 3TOT YPOBEHb OTBEUAET 3a yIIpaBJeHNe PaJNOYacCTOTHBIM PEecypcoM; ITO3BOJISIET HAIPABJIATL BHI3OBHI II0
6oJiee KOPOTKOMY MapIIPyTy U ¢ MUHUMAJbHBIM UCIOJbE30BaHUEM pecypca 0a30BOi ceTu.

OH obecrieuynBaeT:

4 KOHTPOJb pPaguopecypcoB (BKJIIOUAsA yIpPaBJEHUE NOCTYIIOM), 0AJaHCUPOBKY HATPY3KU U yIIPaBJIeHUE
MOOUMJILHOCTBIO, BKJIIOUAS IPUHATHE PEIleHu 0 X9HJ0Bepe A MOOMIbLHBIX a00HEHTOB MU 000DPYIOBAHUSA
a00HEHTOB;

4 mepeKJIIoUeHre U 0CBOOOKIeHIe PA3TOBOPHBIX KAHAJIOB MeKIY KOMMYTaTOPOM 1 0a30BOi cTaHITMell;

¢ yupasienue nporenypoil Frequency hopping (rrepecKoxu pasroBOPHOro KaHaJa II0 4acTOTe B PAJNOMH-
Tepdeiice);

4 yBeoMJIeHTIe MOOUJIBLHOM CTAHIIUY O TToCTynuBIeM BbisoBe (Paging);

4 ypasiieHre YPOBHAMU M3JIy4aeMOM MOIIHOCTA MOOMJILHOI 1 6a30BOIl CTAaHIIMAMY BO BPeMs pPasroBopa
Ipu U3MEHEeHHNU YCJIO0BUIl IpueMa;

4 HabIoeHre 3a KaUeCTBEeHHBIMI XapaKTepPUCTUKAMU PaJNOCUTHAIa BO BpeMs pasroBopa.

O6cayxuBaHUe 0a30BBIX CTAHIIUI TPeIyCMaTPUBAET:

® YCTAHOBKY M OOHOBJIEHIE IIPOTPAMMHOTO 00eCIIeueHn;

® MOHUTOPUHT U yCTPAHEHNE aBaPUMHBIX CUTYAI[WHA;

® y3MeHeHUe JIOTUYECKOTO COCTOAHUSA 9JIeMEeHTOB;

® TecTHUpPOBaHUE 000PYTOBAHUS;

® yIpaBjeHne BceMu NHTepGheCHBIMY KaHaJlaMy K IPYTUM 3JIEMeHTaM CeTH;

® yIpaBJeHNte pagropecypcaMu Ha nHTepdeiice MeKay 6a30Boi cTaHnueir u o60pygoBaHreM aO0OHEHTA;

® yCcTaHOBJIEHUE, MOAAeP:KaHNe U pasbeqUuHEeHNe COeIUHEHU Yyepe3 CeTh PaJgUoJO0CTyIIa s T'OJIOCOBBIX,
TMaKeTHBIX U IPYTUX BUJOB YCJIYT;

® IPUOPUTEIAIINIO TAKETHOro TpadrKa IJId Pa3JIUIHbIX aDOHEHTOB;

® KOHTPOJIb KaUecTBa Ha PAAMOCOeIUHEHUAX U MudpoBaHue TpaduKa Ha Bcex nuHTepdeiicax [4; 5].

Ha emopom ypoeérne HaxonATCA y3Jbl yupasieHns MoouabHOCTEI0 (MME — Mobility Management Entity),
KOTODBIE SBJAITCSA KOHTPOJUPYIOINMY MOAYJIAMU 1 OTBEUAIOT 34 IPOIeAyPhl o0ecIeueHnsI MOOUIbHOCTH,
XDHIOBEPA, CIACKEHUA U MeHKUHTra 000pyA0BaHUS ab0HeHTa. ITOT YPOBEeHb YUACTBYET B IIPOIleccax aKTHUBAa-
1Y/ Je3aKTUBAINU CETEBBIX PECYPCOB, a TaKsKe:

® oTBEUaeT 3a BEIOOP CEPBUCHOTO IILII034a /I 000pyAOBaHUA a00HEHTA IIPU HAYAJIbHOM IOJKJIIOUEHUN U IIPU
X9HI0BEPE BHYTPU MYJIbTUCEPBUCHO MaKPOCETH CO CMEHOI y3Jia 6a30BOM ceTu;

® o0ecrieuynBaeT ayTeHTU(PUKAIINIO ITOJIH30BATEII;

® [IpoBepseT aBTOPU3AIINI0 000pymoBaHUs abOHEHTa [IJA JOCTYyIla K CepBUC-IPOBaiiflepaM MOOHJIbHBIX
ceTei;

® peaIM3yeT POYMUHTOBBIE OTPAHUUEHUA )i 000pyJ0BaHUA ab0HEeHTa.

MME saBiserca 3aKJIOUUTEJIbHOU TOUKON CETU A MIN(POBAHUA/3AIMUTHI [eJIOCTHOCTH CUTHAJIU3AI[UN
¥ OTBeUaeT 3a ymnpasJyeHue 6e3omacHocThi0; MME npenocTaBiaseT mIOCKOCTh QYHKIIUI KOHTPOJIA AJIs obecIie-
YeHUS MOOUIBHOCTU MeKAY TexHosoruamu 4G u 2G /3G B My IbTUCEPBUCHOI MaKpoceTH [4; 5].

C mosiBIeHMeM Ha PBIHKE TeJeKOMMYHHKAINui TexHojgoruu 5G [5] AJA MOBBIMIEHUA TOYHOCTU U OBICTPO-
IeficTBUSA MYJIbTUCEPBUCHON MaKpOCeT BOBHUKHET He00XOANMOCTh PAIIMOHAIBLHOTO MOAX0/Aa K YIIPABICHUIO
IaHHOU ceThIo B 1esioM. [loaToMy IpeaIosKeH ellle OAUH YPOBEHb YIIPABICHUA — Nepaulil.

Ha nepeéom ypoéne ynpaénenusa HaXOLUTCA KOHTPOJLIED MyJIbTucepBucHON Makpocetu (MsMNC — Mul-
tiservice Macro-Network Controller), KOTOPBITI U OCYIIeCTBJISAET yIpaBieHue cermenTamu gocrymna 2G, 3G,
4G, 5G. CremoBaresibHO, ocHOoBHAA 1eab MsMNC — 3T0 oIleHKa BXOAHOTO TpauKa M HaIpaBJeHHUEe ero IIo
KOHKPETHOMY IIYTU MPOXOKIEHUS Uepe3d MYJIbTHCEPBUCHYI MaKpPOCEeTh COrJIACHO M3HAYAJIbLHO 3aJaHHOM
Tabauiie mpuoputreroB MsMNC:

Bxox TexHomoruA coriaacHo tpaduxy | IIpumopurer coriaacHo Tpadury
1 2G 1
2 3G 2
3 4G 3
4 5G 4
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Haunas cucrema ynpasiaenuda (CY) mpeacrasiser co60ii pasHOBUIHOCTb afallTUBHON CUCTEMBI — CTPYK-
TYPBI, U3MEHSIOIeCs B 3aBUCHMOCTA OT HAKOILJIEHHOT'O OIbITa (B cym[HocTH, pobacTHyo CVY). OCHOBHBIMU
nmapamerpamu ykasaunuoit CY sBisgeTcA yCTOMUYNBOCTD, OBICTPOgEHCTBHUE U TOUHOCTE. CucTeMa obecriednBaeT
TpebyeMble 3aachl YCTONUYMBOCTH IIPU BAPbUPYEMbBIX IOKA3aTeIsAX OBICTPOJEHCTBUA U TOUHOCTH.

BviéoduL

1. AKTHBHOE 3BOJIIOIIMOHHOE Pa3BUTHE TEXHOJIOTUHA B CKOPOU IIePCIEeKTHBE IIPUBeAeT K CO3JaHUI0 MaKpO-
ceTell, 1EJIbI0 KOTOPBIX CTAHET pellleHre IPUHIITNINAIbHO HOBBIX 3amau. [losgBATCA HOBbIe TPeOOBAHUS U 3a-
Jauyu, KOTOPbIE YiKe ceiiuac MOKHO OIIPeeIUTh U 0003HAUNTD.

2. CoriacHO KOHIIEIIIUY « HEPa3PYIIAOIero» mepexoaa oT TPASUIIMOHHBIX ceTell ¢ KoMMyTaIeil KaHaJJIoB
K CeTAM ¢ KOMMYTAaI[uell MaKeToB, IOJ00HbIe PeIlleHU A JOIKHBI MO3BOJIATHL TOUEUHO IEPEBOAUTH OTAETbHBIE
CerMeHTHI Ha HOBBIE TeXHOJOTUY 0e3 KapAUHAJIbHON CMEeHBI BCEH CTPYKTYPHI CETHU.

3. Ilpu uHTErpanuyu TeXHOJOI'MH B ONHY MYJIbTUCEPBUCHYIO MAaKPOCETH OII€PATOPA BAMKHBIM KPUTEPUEM BbI-
CTyIlaeT MOJeJIb YIIPABJIEHUS CEThI0 — IMOABJSIETCA MHOTOYPOBHEBASA CUCTEeMA YIIPaBIeHUS.

4. YeTsIpeXypoBHEBOE yIIPaBJIeHNE MYJbTHUCEPBUCHOM MaKPOCEThIO IMO3BOJUT B OJUH MOMEHT IOJYYUTH
BBIUTPLIII IO OBICTPOAENCTBUIO, B APYTOii MOMEHT II0 TOUHOCTH, & BMECTE 3TO IIPUBEIET K IOBBIIIEeHNI0 3 heK-
TUBHOCTHU MCIOJb30BAHUA PECYPCOB MAKPOCETH B I[€JIOM.
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H. B. ®epoposa, H. B. lMiporosa, b. M. buwoseyb
YOTWPUPIBHEBA CUCTEMA YNPABJIIHHA MYJIbTUCEPBICHOH) MAKPOMEPEXXEHD

PoarnsHyTo nepcnekTviBu CTBOPEHHS MymbTUCEPBICHOI Makpomepexi Ha 6a3i TexHosnorii 2-ro, 3-ro, 4-ro 1a 5-ro nokoninb. lNogaro
OCHOBHI BAMOI [0 MyfbTUCEPBICHOI MaKpOMEPEXI, L0 MEE Ha METI IHTerpawito iCHylo4nx Ta HOBITHIX TEXHOONA, OKPECSIEHO aKTYarlbHi
UTaHHS Ta 38BAAHHS LOAO YNpPaBIliHHS MYSTICEPBICHOK MaKpoMepexeto. 3anponoHoBaHo YOTVPYPIBHEBY CCTEMY YrPaBIiHHS MysIbTY-
CEpBICHOK MaKpOMEPEXEHD.

Kniouogi cnoga: texHonorii 2G, 3G, 4G Ta 5G; MynkTucepsicHa MakpoMepexa; yrpasniHHs MyrsTUCEPBICHOI0 MaKpPOMEPEXEID; YOTi-
pVpIBHEBA CYCTEMA YNPEBIIIHHS.

N. V. Fedorova, N. V. Piragova, B. M. Byshovets
FOURLEVEL SYSTEM MANAGEMENTS MULTISERVICE MACRO-NETWORK
The prospects of creation of multiservice macro-network are considered on the base of technologies 26, 3G, 4G and 56. The basic
requirements are indicated to multiservice macro-network, implying integration of existent and new technologies. Pressing questions
and tasks mark on a management multiservice macro-network. Fourlevel control system is offered by multiservice macra-network.
Keywords: technology 2G, 3G, 4G and 5G, multiservice macro-network, multiservice macro-network management, fourlevel control

system.
y v

ISSN 2412-9070 29 3B’30K, Ne 1, 2017



