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CABLES AND PASSIVE EQUIPMENT KABEJIU U NACCUBHOE OBOPY1IOBAHUE
INTELLIGENT DIGITAL CLIMATE 14 WHTENNEKTYANbHBIV LLUOPOBOW MOAY/Ib
CONTROL MODULE R-MC2-DMTH YNPABJIEHUA MUKPOKJIMMATOM R-MC2-DMTH
Introduced intelligent digital climate control module R-MC2- TpeACTaBNeH MHTENNeKTYaNbHbI LUMPOBOM MOAYNL YNIPABAEHNS MUKPO-
DMTH, developed by REMER specialists for installation in all- Knumarom R-MC2-DMTH, pa3paboTaHHblit cnemanicTamu komnaxui REMER
weather cabinets. The accuracy of operation of new device is NS YCTAHOBKI BO BCENOTOAHbIX Lkadax. To4HOCTL
15-20 times higher than analogous parameters of electromechan- cpabartbiBaHns HOBOrO YCTPOICTBA B 15-20 a3 BLILLE aHANOTMUHbIX NOKa-
ical thermostats. 3aTe/1elt 3N1eKTPOMeXaHN4eckinx TepMoCTarTos.
Keywords: CMO all-weather cabinets, KntoyeBble cnoBa: BCeNOroaHble WKkadsl Toprooit Mapky LIMO,
intelligent module of microclimate control, NHTENNEKTYNbHDI MOAYL YIPABAEHNS MUKPOKNMMATOM, KOHTPON/EP
Rem-MC controller, REMER company Rem-MC, komnanust REMER
EXHIBITIONS AND CONFERENCES BbICTABKU N KOH®EPEHLIUU
L.Nabokikh, S.Popov N1.Habokux, C.INonos
CIPR -2022: DIGITALIZATION ¢ LIAMP-2022: LU®POBM3ALIUA
ACCORDING TO NEW RULES MO HOBbIM NMPABU/IAM

The VII Annual Conference "Digital Industry of Industrial CocTosBluascs B HuxHem Hosropoge B Hayane neta VIl Exe-

Russia" (CIPR-2022) held in Nizhny Novgorod in early sum- rogHas KoHdepeHuus "LLndposas UHAYCTPUS NPOMbILLNEHHON
mer was the first event of such scale in the country in high Poccun” (LLMMP-2022) cTana nepsbiM MEpONpUATHEM TaKOTO Mac-
technology field after the announcement of sanctions. Dur- WTaba B cTpaHe B Chepe BLICOKMX TEXHONOTNI NOCAe 06LABACHMS

ing the event considerable attention was paid to telecom- CaHKUWK. B pamkax cobbITUA Hemanoe BHUMaHue 6bino yaeneHo
munications, in particular, on the main conference platform TeNeKOMMYHUKALUSIM, B YACTHOCTH, HA TNABHOWM KOH(GepeHL-no-
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there was a panel discussion "The Future of Russian Commu- Llaake coCToANaCk NAaHeNbHasA AMCKyccus "byayLiee poccuinckoi
nications: Ways of Development", moderated by the Deputy CBSA3/: NYTW Pa3BUTNS", MOAEPUPOBAN KOTOPYIO 3aMecTUTeNb
Head of the Ministry of Digital Development of Russia. rnasbl MuHUMGPLI Poccu.
Keywords: digital transformation, digitalization of the KntoueBble cnosa: LypoBas TpaHCHOpMaLys, LUhpoBIM3aLMS
industry, digitalization under sanctions, The Conference CIPR- MPOMBILLNEHHOCTM, LAGPOBI3ALMS B YCIOBUAX CAHKLMIA, KOH(DEpeHLMs
2022, Russian Private LTE equipment LIMMP-2022, poccuiickoe obopyaosanue Private LTE

PRODUCTION nPon3BoACTBO

EMILINK OPENS NEW DOORS 2% EMILINK OTKPbIBAF:T HOBbBIE IBEPU
INTO THE FUTURE OF THE RUSSIAN TELECOM B BYAVLLEE POCCUNCKOIO TEJIEKOMA
In July, the EMILINK Group opened a new in-house metal Ipynna komnaxuit EMILINK oTKpbina B iiosnie B KOCTpOMe HOBY1O COBCTBEH-
working site in Kostroma. HYI0 MPOM3BOACTBEHHYIO NNOLAZKY N0 MeTannoobpaboTke.
Keywords: manufacturing of telecommunication cabinets, Knrouesble €n0Ba: NPOM3BOACTBO TENIEKOMMYHIUKALMOHHDIX WKAGOB,
manufacturing of infrastructure equipment for data centers, MPOM3BOACTBO MHPPACTPYKTYPHOrO 060pYA0BaHMS ANS LEHTPOB 06paboTki
manufacturing of optical cords, manufacturing of optical [LaHHbIX, M3rOTOB/IEHME ONTHYECKX WHYPOB, U3rOTOB/NEHNE OMTUYECKMX
cable assemblies, NTSS trademark, EMILINK Group kabenbHbIx cBopoK, Toprosast Mapka NTSS, Fpynna komnanmin EMILINK

WIRELESS COMMUNICATION BECMPOBOAHASA CBA3b
P.Baltsevich, S.Borovsky MN.banueBny, C.6OpOBCKMIA
"HVALA": ASSESSING THE COMMUNICATION "XBANA" - OLEHWUBAEM

QUALITY TOGETHER 2% KAYECTBO CBA3U BMECTE

The quality assessment system of cellular mobile telecom- TpeACTaBNeHa CACTEMA OLIEHKI KA4eCTBa COTOBOW NMOABIKHOM 3nek-

munications of Republican Unitary Enterprise "BelGIE" in TPOCBA3M PecrybnMKaHCKoro YHUTApHOTO NPEANPUSTIAA N0 HAA30pY
the Republic of Belarus is presented, including "switching 33 INeKTPOCBS3bI0 "benl V13" 8 Pecnybanke benapycb, B TOM Yucne B0
in"of a mobile application into the existing ecosystem of yeHue" B CyLLECTBYHOLLYHO 3KOCUCTEMY OLIEHKM MOBIALHOO NPUMOKEHMS)

evaluation for the purpose of cellular communications qual- C Lie/IbIO YNYHLUEHIS Ka4ecTBa COTOBOM CBS3M 1 3MEKTMBHOTO NCNONbL-
ity improvement and efficient use of radio-frequency spec 30BaHMs PaAMO4ACTOTHOrO CeKTpa Ha TeppUTOPUN CTPaHbI.
trum in the country. KntoyeBble cnoBa: focyaapcTeHHoe npeanpustie "benly",

Keywords: Republican Enterprise "BelGIE", effective use 3 ¢eKTIBHOE NCNONb30BAHNME PAAMOYACTOTHOMO CNeKTPa, CuCTeMa

of radio frequency spectrum, mobile telecommunications OLIeHKI Ka4eCTBa COTOBOW NOABMXHON 3NeKTPOCBS3N, MObUALHOE
quality assessment system, mobile application "HVALA" npunoxeHue "Xsans"

REGULATIONS PEr'YJINPOBAHUE
S.Popov C.MNonos
NUMERICAL SCORE WILL APPLY TO THE TENEKOMMYHUKALINOHHOE ObOPYAOBAHUE BYJET

TELECOMMUNICATION EQUIPMENT. BUT LATER 3 OLEHMBATbCS B BAJIIAX. HO MO3XE
The scoring system for evaluating telecommunications bannbHas cMCTeMa oLeHKM TenekoMMyHIKALMOHHOro 060pya0-
equipment is to be introduced in Russia following a simi- BaHWA JOMKHA ObITL BBEAEHA B POCCIN CNe0M 33 aHaNOTNYHON
lar system for radioelectronic products. This is one of LNS PAAM03NEKTPOHHOM NPOAYKLMIA. DTOT OAMH U3 TNABHbLIX MEC
the main messages conveyed to the domestic vendors CefXei, KoTopble JOHEeCN 10 0TeYECTBEHHDIX BEHAOPOB 28 MIOHS
on June 28 by the representatives of two line ministries MPeACTaBUTENN ABYX MPOQULHBIX MUHUCTEPCTB HA 04epeaHON

CMUCOK PEKJIAMOJATEJIEN VIHDOTEI oo 31 CYMEPTE oot 3
KIOGE ..o 59 TIMID . 3-906N. CypryT.HedTb U Tasd......ccceeviiiiiiviiiiiinens 55
REMER ..o, 13 MpOMbIWAEHHbI GOPYM YAMYPTUM ........ 41 INEeKTPUYECKME CETU .o 2-9061.
APMMUSA 4-5 061. TIPODUTT .o 19 OMUNUHK 5
VIHTEPMOMUTEX oo 57 MTCUCC s 33
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OAQO «CYNEPTEJ1»

MOLLYTbHbIV MAT

CTPAJIbHbBIM MAPLUPYTU3ATOP MM 32

MM32 - BLICOKONPOW3BOAWUTENbHLIA MapLUPYTU3aTop, NPeaHasHa4YeHHbI ANS pa3BepTbiBaHUs
CTaUMOHaPHBIX LWMPOKOMNONOCHbLIX MY/IbTUCEPBUCHBIX CETEN Nepefayn AaHHbIX, OCHOBaHHbIX Ha
creke npotokonos |IP/MPLS c nponyckHoi cnocobrocTeio go 800 but/c

AnnapaTHoe obecneyeHne

Llaccncdc

BozmoxHocTe gybnupoBaHue Bcex OCHOBHbIX
Mogynei (NuTaHus, MapLipyTM3aumum
W KOHTPONS

notamMu Ana MHTep@encHeIX KapT

E P . LA M |
Moanepxka uutepdeicHeix kapt 16x1 GE
kKa nHtepdencHoix kapT 10x10 GE

Moppepxka Jambo Frame po 16000 Bawnt

[porpammHoe obecneyeHune

Mopnepxka AMHAMUYECKOW MapLUpyTU3auuu:
RIP, OSPF, ISIS, BGP, LDP

Noaanepxka VPN/tyHHennposanus: GRE,
L2VPN, VPLS, L3VPN, BGP IP MPLS VPN, MPLS
PW, NG-MVPN

Noppepxka VLAN, B Tom Yyucne geonHoe
Ternposarme Q-in-Q

Mirroring

STP/RSTP/MSTPVRRP

128K MAC-agpecos

Tabnmua MAC appecos 128 K 3anucein

YnpasneHue n KOHTPOb
Cereroe ynpasnenne web-unrepheic
JlokansHoe ynpaeneHue 4yepea KOHCONbHbIA
nopt (CLI) _

Cetesoe ynpasnerue NSM
NETCONF/YANG FlowSpec

Benenue xypranos Syslog

CurHanusauua ceeToBasi U 3ByKOBas,
B TOM YMcC/e BbIHOCHaN

Telnet/S5H
Radius/Tacacs+
SNMPv2/43
NTP

ftp/titp

Koutpone u ynpasnenne obopygosanuem

Noaaepxka MexaHM3MOB arperaumm
Banancmnposkun Tpadpuka LAG, LACP

Mopaepxka cratuueckon IPv4/IPvé
MaplipyTMsaumm

Tabnuua FIB, pasmepom o 512 K sanucen

Tabnuua RIB, paamepom go 512 K zanucen

Moppepxka MynbTUKaCTUHI-MapLUPYTU3aL MK
(PIM, IGMP, MSDP)

Noppepxka RSVP-TE

Noppoepxka mexaHnamos BFD,FRR

MNopaepxka o 512 cnuckoe goctyna ACL

C Konu4yecTsom npaemn go 256.

MNpasuno MOXET y4UTbIBaTh NO BCE 3HAYUMbIE
nons L2/L.3/L4 yposHewn

Noppepxka NAT/SNAT/DNAT

MNoppepxka QoS, HQoS

| ocywectenserca no nportokony SNMP

C MCNOoNb30BaHWeEM NporpamMmMHoOro obecneveHus e,ﬂMHOﬁ CUCTEeMbl YynpasneHua «!
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at the reqular conference of the project Russian Electronics, imple-
mented by the business daily "Vedomosti".

Keywords: production of telecommunications equipment, register
of telecommunications equipment of Russian origin, tax maneuver,
end-to-end projects

WIRED COMMUNICATION

A.Lotov, D.Mamontov, V.Zavarzin

ALGORITHM OF AUTOMATIC SAFETY SWITCHING

IN FOCL LINEAR PATH BACKUP

We propose an algorithm of automatic protective switching when
backup the linear tract of fiber optic communication lines. The protective
switching time is reduced to 10 ms. The proposed algorithm allows timely
warning of the main channel degradation and performing fast switch-

ing to the backup channel before the FEC limit is reached. Fast switching
allows minimizing the transmitted data loss.

Keywords: FOCL, backup, FOCL linear path backup, automatic
protective switching

MEASUREMENTS AND SYNCHRONISATION
S.Kogan

5G NETWORKS: TIMING SIGNAL DISTRIBUTION

AT THE OPTICAL TRANSPORT LAYER

Part 2. Clock-based network synchronisation

This paper series analyzes the general synchronization requirements for 5G
mobile networks (part 1) and details the distribution of clock (part 2) and
phase/time (part 3) synchronization signals over the optical transport layer
of a 5G mobile OTN/DWDM network.

Keywords: synchronization, cellular networks, 5G, clock frequency, OTN/
DWDM networks, radio blocks, service flows, asynchronous hierarchy

TELECOMMUNICATION BUSINESS

A.A.Gridyakina

IMPORT SUBSTITUTION IN TELECOMMUNICATIONS

Nowadays, the PROTEI Group adhere to the position that all the problems of import
substitution in telecommunications must be solved. In this paper we note that it is
extremely important not to succumb to "temptation” to find the path of least resis-
tance and the admission of easing measures (parallel imports, reduced requirements
for products and registries, "localization" of solutions occurring outside the Russian
jurisdiction, etc), which could lead to replacement of one dependence (on Western
Europe, USA and Japan) on another (from China).

Keywords: import substitution, anti-crisis sustainability, PROTEI

44

60

KOH(epeHLm npoekTa "POCCUitckast INeKTPOHMKA", OCYLLECTBASEMOrO
[LeNnoBbIM 13AaHNem "BesomocTy'.

KntoueBble C/10Ba: NPOU3BOACTBO TeNEKOMMYHIKALIMOHHOM0 060pyA0BaHMS,
PeeCTp TeNnekoMMyHIUKLMOHHOrO 060PYLOBAHIS POCCUIACKOTO NPOMCXOXAEHIS,
Ha/I0r0OBLIA MaHeBp, CKBO3HbIE NPOEKTbI

NnPOBOAHAS CBSA3b

A.JloTos, [1.MamoHTOB, B.3aBap3uH

ANTOPUTM ABTOMATUYECKOIO 3ALLUTHOIO NMEPEK/TKOYEHNS
MPU PE3EPBMPOBAHWUM IUHENHOIO TPAKTA BOC

lpefnaraercs anropyuTM aBTOMATUYECKOr0 3aLUMTHOTO Nepek/IlyeHIs npu
PE3epBIMPOBAHIN MHENHOTO TPaKTa BOIOKOHHO-ONTUYECKMX IMHI CBA3N. Bpemst
33LLMTHOTO Nepek/IioYeHns CoKpaLLieHo A0 10 MC. MpenoxXeHHbIA aaropuTM no3so-
NISieT CBOEBPEMEHHO MpeaynpeanTb 0 AerpafaLiuy 0CHOBHOTO KaHana 1 BLIMOMHUTD
BLICTPOE MepeKTIoYere Ha pe3epBHbIi 10 AOCTIDKeHNs npefena FEC. buicTpoe
nepek/IyeHIe No3soNgeT MUHUMU3MPOBATL NOTEPU NepeaBaeMblX AHHLIX.
Knioyesble cnosa: BOJIC, pe3epBupoBaHie, pe3epe1poBaHie IMHENHOro TpakTa
BOJIC, aBTOMATHYECKOE 3ALLUTHOE NepeK/oyeHne

MU3MEPEHUA U CUHXPOHU3ALLUA

C.KoraH

CETWU 5G: PACNPEJENEHUE CUTHAZIOB CUHXPOHU3ALIUK

HA CETEBOM ONTUYECKOM TPAHCIOPTHOM YPOBHE

Hactb 2. CeTeBas CUHXPOHM3ALMA N0 TAKTOBON YacToTe

B upKne CTaTei aHam3npytoTcs 06Lume TpeboBaHMs K CUHXPOHM3ALIM CeTeil MOBUILHON
€831 5G (4acTh 1), NOAPOBHO pACCMATPHBAETCA NOPSAIOK PACTIPEALAEHIS CUTHAIOB CUH-
XPOHY3aLIMY MO TAKTOBOW YacToTe (YacTb 2) v Mo (ase/Bpemeri (acTb 3) noBepx onTude-
CKOr0 TpaHCnopTHOro yposHst OTN/DWDM-ceTy MobuAbHOM CBS3H 5C.

KntoueBble C/10Ba: CUHXPOHM3ALMS, CETV COTOBOW CBA3M, 5G, TAKTOBAS YaCTOTR,

cetvt OTN/DWDM, paavoboki, CepBiCHbIE NOTOKM, aCUHXPOHHAS Mepapxms

BU3HEC TEIEKOMMYHUKALLUA

A. ATpuasknHa

WMMNOPTO3AMELLLEHWE B TENEKOMMYHUKALINAX

TK"MPOTE" NpuaepXMBAETCH NO3ALMM, 4TO BCE 33341 MMIOPTO3AMELLEHIA

B Te/1eKOMMYHVKALWNAX CErOAHS peLwaembl. B CTaTbe 0TMeYaercs, Y1o KpaiHe BaxHO
He NOAAATLCA "cobnasHam" NOMTH MO NYTU HAUMEHbLUEro CONPOTUBAEHNS U A0NYCKA
Mep nocnabnenns (napannenbHoro UMNOPTA, CHKEHIA TPEBOBAHNIA K MPOAYKLIAM
W peecTpam, "noKan13aLmu" peLueriit, NpoUCXOAALLIAX 133 MPeenoB poCCUACKoN
HOPUCAMKLWN 1 T. A1), 4TO MOT/I0 Bbl PUBECTY K 3aMeHe OHO 3aBucuMocTy (T
3anagHoit Eponbi, CLUA v inoHun) Ha apyryio (01 KuTas).

Kntouesble CNOBa: MMMOPTO3AMELLIEHUE, AHTUKPU3UCHAS YCTORYMBOCTD, MPOTEN
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