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EXECUTIVE OPINION OT NEPBOIO JIMLA
A.S.Ugorelov A.C.Yropenos

RUSSIAN TELECOMMUNICATIONSBRAND 8 N3COM - POCCUNCKMUM TENEKOMMYHUKALIMOHHbIN
N3COMIS PLAYING BY NEWRULES BPEH/ UIPAET MO HOBbIM NPABUJIAM
NEWS B:,;G' HOBOCTU
EXHIBITIONS AND CONFERENCES BbICTABKU N KOH®EPEHL MU
S.A.Popov C.A.lNonos
TIBO UNDER THE SIGN OF THE RUSSIAN TRICOLOUR 16  TWUBO M0OJ, 3HAKOM TPUKO/IOPA
The XXIX International Forum on Information and Communication Technolo- XXIX MexayHapoaHbI popym No MHGOPMALMOHHO-KOMMYHUKALMOHHBIM Tex-
gies with the TIBO-2023 exhibition organized in Minsk by the Ministry of Com- HONOMMAM C BbICTaBKOW "TNBO-2023", 0praHu30BaHHbI B MuHcke Mukuctep-
munications and Informatisation with the participation of a wide range of CTBOM (B3 V1 MHGOPMATH3aLMN NPY yYHaCTUN LWMPOKOTO Kpyra ApYrux rocy-
other government agencies of the Republic of Belarus traditionally became [APCTBEHHDIX OPranoB Pecnybnki benapych, TPAANLIMOKHO CTan cobbiThem
the event of the Eurasian Economic Union scale by including the 5th Eurasian MacluTaba BCero EBpasuicKoro 3KOHOMUYECKOro COK03a, BK/OYMB B CBOIO MPO-
Digital Forum EADF'2023 into its programme. A distinctive feature of the rpammy 5-71 EBpasuiickuin ungposor opym EADF2023. OTanumMTeNbHON Yep-
TIBO-2023 exhibition was the unprecedentedly large-scale participation of the TOW BbiCTaBKky "TUB0-2023" 6bin0 becnpelie;eHTHO MacluTabHoe yyacTye B Heit
telecommunication and IT companies from the Russian Federation. KOMMaHwin cepbl TenekoMMyHrkauui n UT u3 Poccuinckon Geaepaumn.
CABLES AND PASSIVE EQUIPMENT KABEJIU U NTACCUBHOE OBOPYAOBAHUE
A.B.Semenov A.b.CemeHoB
NEXT GENERATION OF SMALL-SIZE OPTICAL MANOTABAPUTHbBIE ONTUYECKUE PA3BEMbI
CONNECTORS FOR INTERNAL CABLE SYSTEMS 28  C/IEAYIOLLEFO NOKONEHWUA ANS BHYTPUOBBLEKTOBBIX
The feasibility of introducing next-generation VSFF (very small KABENbHbIX CUCTEM
form factor) small-size connectors, providing a fourfold increase MoKa3aHa LienecoobpasHoCTL BHeAPeHMs B ONTuyeckyto noacuctemy CKC
in structural density, into the optical subsystem of SCS is shown. ManorabapuTHbLIX Pa3bemoB CMIeAyloLLero nokoneHus rpynbl VSFF (very small
Requirements for VSFF products mass-dimensional parameters form factor), 06ecneunBaloLLx YeTbIPEXKPATHOE YBENMYEHHE MAIOTHOCTH KOH-
are presented and peculiarities of their design implementation CTpyKum. MpeacTaBneHb TpeboBaHNs K MaccorabapuTHLIM napameTpam VSFF-
are considered. The possibility of practical introduction of the 30eN1M 1 PACCMOTPEHbI 0COBEHHOCTY WX KOHCTPYKTMBHOM peanm3aumm. 06o-
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intermediate connector type, which is more convenient for operation in

office SCS, is substantiated. It is predicted that there will be no obsolescence
of VSFF structures until 2035.

Keywords: fiber-optic cables, optical connectors, VSFF optical connectors, SN
optical connectors, SCS, SCS optical subsystem

WIRELESS COMMUNICATION

G.A.Fokin, V.A.Grigoriev, K.E.Ryutin,
A.E.Komissarov, D.B.Volgushev

LTE NETWORK POSITIONING TECHNOLOGY

PART 4. SDR-DEMONSTRATOR IN THE FIELD CONDITIONS

The final part of the study on LTE network positioning technology presents the
results of experimental testing of SDR-demonstrator in the field conditions

in terms of verification of performance implemented on the FPGA procedures
for collecting primary distance measurements from the base station layout
(eNB) and secondary processing of the user device layout (UE) with the final
estimate of coordinates in Matlabenvironment. Tests of the SDR demonstra-
tor were conducted in the field conditions under near-perfect synchronization
of the eNB mockups, in the absence of probable re-reflections in radio wave
propagation between the eNB mockups and the UE.

Keywords: LTE mobile radio networks, LTE network positioning
technology, software-configurable radio (SDR) technology, LTE network
positioning technology SDR demonstrator, field conditions tests, Matlab
environment software, difference-dimensional method

S.S.Kogan

5G NETWORKS: EVOLUTION TO AN OPEN NETWORK ARCHITECTURE
PART 2. STANDARDISATION OF SOLUTIONS FOR OPEN NETWORK
INFRASTRUCTURE AND 5G RADIO ACCESS. THE END

When deploying 5G mobile networks on top of existing or newly built

network infrastructure, operators and telecommunications service pro-

viders are interested inadopting open solutions, allowing the use of hard-

ware platforms and software from different vendors in the same network.

This interest is also being stimulated by introduction of new, cloud-based
technologies on 5G networks with extensive use of data centers. This

series of publications defines the basic elements (part 1) and provides an
overview of the standardization work (part 2) of open solutions and inter-

faces for 5G network infrastructure.
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CHOBAHa BO3MOXHOCTb MPAKTAYECKOr0 BHEAPEHS NPOMEXYTOYHOTO THNA Pa3bema,
bonee ynobHoro Ang skcnayaraumn 8 oducHbix CKC. Caenax nporHo3 06 oTcyTCTauN
MOpaLHOro yCTapeBaHmst VSFF-KOHCTpyKLA BNAOTL A0 2035 roda.

Kntouesble cnoBa: onTuyeckie kabenw, ONTuyeckme pasbembl, ONTUYECKMe pasbembl
rpynnbl VSFF, onTudeckue pasbembl SN, CKC, ontudeckas nogcuctema CKC

BECMPOBOAHAS CBAA3b

[.A.®oKUVH, B.A.Tpuropbkes, K.E.PIOTUH,
A.E.Komuccapos, A.5.Bonrywes

TEXHONOTUS CETEBOIO NO3ULIMOHUPOBAHNS LTE

YACTb 4. SDR-JEMOHCTPATOP B MONIEBbIX YCNIOBUAX

B 3aK/1104MTENbHOM YACTI MCCNEA0BAHNS, MOCBSLLEHHOTO TEXHONOUSIM CETEBOTO
N03MLMOHMPOBaHNSA LTE, npeacTaBneHbl pesynbTaTbl KCNepUMeHTaNbHOM anpobaLmum
SDR-A1eMOHCTPATopa B NOAEBLIX YCAOBMSX B 4aCTV NPOBEPKY PabOTOCNOCOBHOCTH
peann3oBaHbIX Ha MNC npoLeayp c60pa NepBuYHbLIX M3MepeHNiA PasHOCTeR danb-
HOCTeiA 0T MaKeToB 6a308bix CTaHLyiA (€NB) 1 1 BTOPUYHOM 06pabOTKM MakeToM
nonb3oBaTeNbckoro ycTpoicTsa (UE) ¢ UTOroBoi OLEHKOI KOOPAMHAT B cpeae Matlab.
lonesble ncrbiTaHns SDR-4eMOHCTPATOpa NPOBEAEHbI B YCIIOBIAX CUHXPOHM3ALIMN
MmakeToB eNB, 61113K0M K MeanbHOM, B OTCYTCTBUE BEPOSITHBIX NEPEOTPAXEHIA NpK
pacnpoCTpaHeHn pagnoBonH Mexay makeramu eNB u UE.

Kntouesble cn10Ba: CeTV NOABYKHOW Paanocss3v LTE, TexHonorus ceteoro
NO3MLMOHMPOBAHNS LTE, TEXHONOMAS NPOrPAMMHO-KOHQUIYpUpyemMoro paano

(SDR), SDR-EMOHCTPATOp TEXHOMOTM CETEBOrO MO3MLMOHMPOBaHKS LTE, nosesble
ucnbiTaHws, cpefa Matlab, pasHoCTHO-AaNLHOMEPHbIN METOZ,

C.C.KoraH

CETW 5G: 9BONIOLIUA K OTKPbITOI CETEBOW APXUTEKTYPE
YACTb 2. CTAHAAPTU3ALINA PELUEHWIA ANS OTKPbITOW CETEBOIA
WHOPACTPYKTYPbI U PARMOAOCTYMA 5G. OKOHYAHUE

TPy pa3BepTLIBAHIM CeTelt MOBUbHON CBA3M 5G NOBEPX CYLLECTBYIOLLEN M BHOBL
030aBAEMOV CETEBOW MH(MPACTPYKTYpbl ONEPATOpLI 1 NPOBAIAAEPLI TENEKOMMYHUKA-
LMOHHBIX YC/IYT 3aMHTEPeCoBaHbl BO BHEAPEHIM OTKPLITbIX PELLEHNIA, N03BONSIHOLLAX
MCNob30BaTbL Ha OAAHO CETV annapaTHble NAaTGOPMbLI ¥ NPOrpaMMHoe 0becneyerie
Pa3HbIX NPOV3BOAUTENEIA. ITOT MHTEPEC CTUMYAMPYETCA Take BHEAPEHMEM Ha CeT
5G HOBBIX, 06/1a4HbIX, TEXHOMOT WA C LIMPOKIM CMONb30BAHMEM LEHTPOB XpaHeHus!

1 06paboTKM AaHHbIX. B LKne CTaTelt AaHbl ONpeaeneHins 0CHOBHLIX SNEMEHTOB KOH-
Lienuym (4acTo 1) 1 npeacTasneH 0630p paboT No CTaHAAPTM3ALMM (4aCTb 2) OTKPLITLIX
peLeHI N MHTepQencoB Ans ceTeBon MHPACTPYKTypbl 5G.
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Keywords: 5G communication networks, open radio access network,
interfaces, cloud solutions, core network equipment, national standard,
hardware disaggregation, software-defined network solutions (SDN)

V.A.Koptev, A.S.Chechelnitsky,

B.M.Khalmatov, D.AVezarko

ANALYSIS OF TECHNOLOGY AND DEVELOPMENT OF IEEE
802.11AX WIRELESS TRANSMISSION SYSTEM MODEL

The standard for wireless data transmission IEEE 802.11ax (Wi-Fi 6) is consid-
ered. The analysis of technical characteristics and technologies, defined signal
and system parameters of the standard was considered. The simulation com-
puter model using Matlab software environment in the Simulink package is
developed. The noise immunity characteristic of the system in conditions of
the channel with additive white Gaussian noise is obtained.

Keywords: IEEE 802.11ax standard, Wi-Fi 6, OFDMA, MU-MIMO, Beamforming,
Basic Service Set Coloring, Target Wake Time, channel with additive white
Gaussian noise, Wi-Fi system simulation in Matlab software environment

SECURITY

S.A.Popov

"INTEGRATED SAFETY AND SECURITY 2023":

THE MAIN CONGRESS AND EXHIBITION PROJECT

OF THE MINISTRY FOR CIVIL DEFENCE, EMERGENCIES AND
ELIMINATION OF CONSEQUENCES OF NATURAL DISASTERS
From May 31 to June 3, 2023, the main site of the XIV International salon “Inte-
grated Safety & Security-2023", held every two years, again unfolded in the pavil-
ions and outdoor areas of the Army Exhibition and Convention Center "Patriot" in
Kubinka, Moscow region. One of the main topics of the salon was "Safe City".
Keywords: International Salon "Integrated Security & Security", Russian
EMERCOM, public notification equipment, acoustic warning units,
environmental and industrial safety monitoring, System-112, APK "Safe City",
intelligent city control center, LoRa, LoORaWAN

REGULATION

S.A.Popov

RESTART OF RUSSIAN TELECOM:

FROM FORWARD CONTRACTS TO END-TO-END PROJECTS
On May 18, the first conference "TELECOM: RESTART. Prospects of the Rus-
sian telecoms market in the new environment", organized by ComNews
Information Group with the support of the Ministry of Digital Develop-
ment, Communications and Mass Media of the Russian Federation and
with participation of the Ministry management.

Keywords: Ministry of Digital Development, Communications

and Mass Media of Russia, stimulation of domestic production of

Knioyesble cnosa: ceTvt (B3 5G, OTKpLITas CeTb PaAMOAOCTYNA, MHTEP(EICH,
061a4HbIE peLLeHns, ceTeBoe 060pyA0BaHME YPOBHS SAPa, HALMOHA/bHLIA CTAHAAPT,
Je3arperauns 060pya0BaHKs, NPOrpaMMHO-0Npeaensemble ceTesble pelenns (SDN)

B.A.KonTteB, A.C.HeuyebHULIKUNA,

b6.M.Xanwmartos, [I.A.Besapko

AHANIN3 TEXHONOT WA U PA3PABOTKA MOJLE/IN CUCTEMDbI
BECMPOBO/IHOW MEPEJJAYM IAHHbIX CTAH/IAPTA IEEE 802.11AX
PaccMaTpUBaeTCS CTaHAAPT 6ECIPOBOAHOI Nepesay AaHHbIX IEEE 802.11ax (Wi-

Fi 6). MPOBEAEH aHA/M3 TEXHNYECKIX XaPAKTEPUCTUK W TEXHONOT I, ONPEIeNEHb!
NapameTpbl CUTHaNA 1 CUCTEMbI PACCMATPUBAEMOrO CTaHAAPTA. PaspaboTana umu-
TaUMOHHAs KOMMbIOTEPHAs MoaeNb B NporpammHoit cpeae Matlab B nakete Simulink
W MO/y4eHa XapakTepucTIKa NOMeX0yCTOMYMBOCTY CUCTEMbI B YC/IOBIAX KaHana

C aAANTUBHBIM 6@NIbIM rayCCOBCKUM LLYMOM.

Kntouesbie cnosa: cranaapr IEEE 802.11ax, Wi-Fi 6,0FDMA, MU-MIMO,
Beamforming, Basic Service Set Coloring, Target Wake Time, kaHan C i AMTUBHLIM
6He/1bIM rayCCoBCKMM LWyYMOM, MOAeANPOBaHHe cuctembl Wi-Fi B cpeae Matlab

BE3OMNACHOCTb
C.A.lNonos
"KOMNJIEKCHAS BE3OMACHOCTb - 2023" :

56 [NIABHbI KOHMPECCHO-BbICTABOYHbIN MPOEKT MUC

C31mas no 3 nioHg 2023 roza rnasHas naowazxa XIv MexayHapogHoro
canoHa "KomnnekcHas be3onacHocTb — 2023", NpOBOAMMOrO pa3 B ABa rofa,
BHOBb Pa3BEPHYNACh B NABMLOHAX U HA OTKPLITLIX M1OLAASX QPMENCKOT0
KOHTPECCHO-BLICTABOYHOMO LieHTpa "MarpuoT” B NoAMOCKOBHOM KybuHke.
OZHOW 13 FNABHbIX TeM CaoHa bbin "be30NacHbIA ropoa'.

KntoyeBbie cnoBa: Mex/yHapoaHbIA CanoH "KomnnekcHas 6e3onacHocT,
MYC Poccun, 060pyL0BaHIe ONoBelLeHNs HaceneHus, 60Ky akycTuieckoro
0MOBeLLeHNS, MOHUTOPUHT 3KONOTYeCKON 1 NPOMbILLAEHHOM be3onacHoCTH,
Cuctema-1i2, ATIK "be3onacHbi ropoa’, MHTEANEKTYaNbHbIA LieHTP FOPOACKOr0
ynpasnexus, LoRa, LoRaWAN

PErYJINPOBAHUE

C.A.Nonos

MEPE3ATPY3KA POCCUICKOTO TENEKOMA:

OT ®OPBAP/IHbIX KOHTPAKTOB K CKBO3HbIM [MPOEKTAM

18 mast B Mockse Briepble COCTosIaCk KoHepeHuns "TENEKOM: MEPE3A-
TPY3KA. MepcneKTBLbI POCCHIACKOrO PbIHKA TENEKOMMYHUKALIMORHOTO 060pyA0-
BaHMS B HOBbIX YC/I0BMSX', OPraHM30BaHHas MHdopmaumorHon rpynnoit Com-
News npu nogaepxke MUHUCTEPCTBA LiMdPOBOr0 Pa3BUTIS, CBS3M U MACCOBLIX
KOMMYHUKaLI PO 1 € y4acTveM pyKoBOACTBA NOC/EAHENO.

Kniouesble cnosa: MuHLMGPLI POCCHM, CTUMYNMPOBAHME OTEHECTBEHHOMO
MPOWU3BOACTBA Te/IEKOMMYHUKALMOHHOT0 060pyA0BaHNS, GOPBAPAHDIN
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telecommunication equipment, forward contract, end-to-end project,
Industrial Centre of Competences "Mobile Communication", DWDM
equipment production, optical fiber production

NETWORK INFRASTRUCTURE

AV.Golyshko

WEB 4.0 OR NEURONET

Further development of the Internet in the field of direct interaction
with a human brain is considered. There will be a universal environment
where people will be able to "communicate" through neural connec-
tions. The result of introduction of such a neuronet will be the space of
a general mind, where the traditional "slow" tools of communication
(thoughts, gestures, words) are simply not necessary. This innovation
brings new opportunities and new risks to civilization.

Keywords: Internet development, neuronet, neural connections

TELECOMMUNICATION BUSINESS
S.A.Sidnev, V.ATsarenko

ECONOMIC ASPECT OF SLA APPLICATION

WITH DIFFERENTIATED CUSTOMER REQUIREMENTS
Customers of telecommunication companies may need certain time
intervals with additional stability of communication is required. An
SLA structure is considered that allows the customers themselves to
determine the critical time intervals when operator undertakes to
meet their communication resilience requirements. This structure is
called SLA with differentiated requirements.

Keywords: reliability of communication network

operation, URLLC services, SLA, SLA with differentiated
requirements, differentiated service
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KOHTPaKT, CKBO3HOM NMPOEKT, VHAYCTPUANbHBIA LEHTP KOMNETeHLI
"MobunbHas CBS3b', NPOM3BOACTBO 060pyA0BaHMS DWDM, Npou3BOACTBO
ONTUYECKOr0 BONOKHA

CETEBASAA UHOPACTPYKTYPA

A.B.lonbiwko

WEB 4.0, U1V HEAPOHET

PaccMOTPEHO AanbHeNLLee pa3BUTHe CETU MHTEPHET B 06AaCTb Hemocpes-
CTBEHHOO B3aMMOAENCTBIS C Ye0BEYECKIM MO3rOM. T0SBITCA YHUBEP-
canbHas cpefa, B KOTOPOA MoAK CMOryT "06LaThCs" Yepe3 HEMPOHHbIE CBS3N.
Pe3ynbTaToM BHeZpeHus NOZ06HOr0 HepoHeTa CTaHeT NPOCTPaHCTBO 06LLero
pa3yma, B KOTOPOM TPaANLIMOHHbIE "MeANeHHbIE" MHCTPYMEHTDI 06LLeHHs
(MbIC/M, XeCTbl, C/10Ba) NOMPOCTY He HyXHbl. [JaHHble MHHOBALMM HECYT LiMBI-
JM3LIAM HOBbIE BO3MOXHOCTM W HOBbIE PUCKIA.

Kntouesble cnoBa: pa3suTie CeTU VIHTEPHET, HePOHET, HeMPOHHbIE CBS3N

BU3HEC TEJIEKOMMYHUKALLUIA

C.A.CngHes, B.A.LlapeHko

9KOHOMMWYECKUIM ACMEKT MPUMEHEHUS SLA

C IMOOEPEHLMPOBAHHbIMU TPEBOBAHUAMU 3AKA3YUKOB
KnueHTam TenekoMMyHIUKALMOHHDIX KOMNAHWA MOryYT MOHAZ0BUTLCS ONpeaeneHHble
BPEMeHHbIE NPOMEXYTKM, B TEYEHIe KOTOPbIX TPeBYeTCA AONONHUTENbHAS YCTON-
41BOCTb CBS3M. PACCMATPUBAETCS CTPYKTYpa COrnalleHmi SLA, kotopas nossonset
K/MEHTaM CaM1M ONpeaensTb KpUTUYeCKue BpeMeHHbIe OKH, B KOTOPLIX OnepaTop
0043yeTCA BLIMOMHUTL MX TPEOOBAHNS K YCTONYMBOCTY CBS3U. Takast CTPYKTYpa nony-
4ina HasBanme SLA ¢ auddepeHLIMpoBaHHbIMY TPeBOBAHUAMM.

Kntouesble cn0Ba: HafeXHOCTb (YHKLIMOHMPOBAHNS CETY CBS3N, YCIyH

URLLC, cornawenns SLA, SLA ¢ auddepeHLmpoBaHHbIMYI TPeBOBAHMAMM,
AnddepeHLMpoBaHHOe 06CAYXMBaHIE
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