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Enabling environment: freedom or guardianship?
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Key advantages of 5G
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How long does it take to the finish?

Draft Standard

(December 1998)

{ Workshops, Roadmaps, Pilots, National Strategies ... }/
IPvO IPv6 adoption — 19.64%
(June 2018, Facebook)

Release 15
(December 2017)

{ What we should to do to make this road shorter? }

5G deployment - 20%

(June 2037 - ?7?2?7)
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Use cases for 5G: what will be main driver?
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Four components of 5G network: deployment is
possible only in case of developing all of them

5G devices for
end-users

5G access networks

Broadband
infrastracture

Content and Services
that required eMBB
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5G Devices for end-users or why | should buy new device?

~_
Tariff for
eMBB Services

Y ~
Cost and
Availability of

. ‘ new Device '

New Content
and Services

5@G devices for
end-users

5G access network

Market of Devices
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5G access network development or formula of
success for mobile network operators

5G access networks

~N_ A

Operating
Costs

N~

Investments in

access network

Revenue

Broadband infrastructure

Market of Equipment
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Content and Service Providing or "who will come first" dilemma

Content
&
Services

puewaq

Availability

Content and Services
that required eMBB
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Broadband infrastructure: now we know "who will come first"
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Enabling environment for 5G deployment:

iz

real scheme is much more complicated
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Regulators

Content & Services with Principal new Quality

\

Regulation —

EM & SD — Equipment Manufacturers & Software Developers
SO - Standardization Organizations

MNO — Mobile Network Operators
FNO - Fixed Network Operators
C&SP — Content & Service Providers
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Factors that affect the process of 5G deployment or
what we can to do to make this road shorter

Studies and Standardization of 5G technologies

National Plans of 5G and Fixed Broadband develome

Investment Procedures and Public-Private Partnership

New Regulatory Frameworks (Tariffs, Frequencies etD

Capacity Building (Educational programs, Certification etc.)

Content & Services
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O.S. Popov ONAT Contributions:
method of determining the main factors for specific countries

Policy and regulation

Aoailability of skilled professionals

Availability of equipment

- 0=3 5

Equipment ofcustomers

" o N
I —
Qwn infrastructure -

Availability of skilled professionals,

External Factors

Current connections

Demand

W, - the weight cosfficient of i-th factor; B, - the i-th factor score walne

Intemal Factors

O Simplified version of the method of analysis of hierarchies
[ Experts from leading companies, responsible for the process
O Calculating the weight coefficients of the factors

O Rating by some fixed scale of the influence of factors

O Calculating the uniform complex comparative evaluation
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Level

O.S. Popov ONAT Contributions:
BroadbandCalculator.online
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Input Data

Parameters of
the locality

Access
technologies
chosen for
analysis

Reference
parameters

Parameters of
the existing

network

Cycle of Access technologies chosen for analysis

(while counter I is less (or equal) than count (N) of chosen
I=1.N

v

Cycle of Parametric model of Locality Classes

(while caunter J is less (or equal) than count (K) of classes in the Parametric model of Locality)

J=1.K

v

Cycle of basic conditions parameters of the Class J

F=1.Gj

YT\/

v

Verifying the technical feasibility of using different technical optins to
construct a netwark (Technology 1) in a given locality (Class J of the
Parametric madel of Locality)

|—<(wn- counter F is less (or equal) than count (CJ) of basic conditions parameters of the Class J)

Matches
U2 ON,

L]

Cycle of scale-related parameters of the Class J

L=1.M

¥

Modelling the process of developing and converting the location

E (while counter L less (or equal) than count (Mj) of scale-related parameters of the Class J)
«chosen for siting access equipment, installing and tuning access

equipment, and the process of installing subscriber lines

v

Determining the cost and duration of network building procedure
(for Technology |) with the use of Reference parameters.

¥

[~ of the complex ) of network
building (with using Technology I)

¥

The of Complex and
identification of the most promising access technologies in a
particular locality
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O.S. Popov ONAT Contributions:

Domoit  Omwiesi  Onpoexte  TMomouwp  Astopel

BroadbandCalculator.online

Yipaixcekoto English Bxoa

MpoekTbl
MapameTpbl npoekTa

TagKukucTaH

[lo6po noxanoBarb B aBTOMaTM3MpOBaHHyI0 CUCTEMY BbiGopa Hanbonee NepcnekTMBHOTO PELLIEHMS

s NOCTPOEHWUA CETEN LUMPOKOMOIIOCHOro AocTyna

OBLEKTH NPoEKTa

TIOHCK N0 HaSEBHWIO 00BERTS

MoxanyincTa, aBTopuanpyiitecs AnA paboTsl B cucTeme AywanGe
Xyan
L | Norux (E-mail)
Mctapaswan
& | Mapons Kgnot
Kyproutenna
OTtnpaBuTb Mypro6
Xopyr
Uopumue
wu NpoiavTe perveTpaLpio
Ishkashim
a iy — Xucop
>
7 Rorssean] ¥ ofeerron
&
7o8le
Paccmas oce
AnmMuHKCTPaTOp NpoekTa TMpoekTupoBLMK MocTaBuwmk nHgopmaumun
Habopb! TexHonorit npoexta
eorp P D n 33CTPOHKM
i 3
MapameTpsl KHDPACTPYKTYPbI N
TIPOLEHT 3AaHUM YACTHOTO CEKTOpPa 20
MapameTpbl SNEKTPONUTAHUA
TIPOUEHT MANOSTAKHLIX MHOTOKEAPTHPHLIX SAAHKM 20
MapameTpsl HaceneHus =2
MapameTpbl KOHKYPEHUMM MpoueHT 3paHui =
MapameTpsl cpoca
Cpeatee sTamen & 3AaHMM A
Cpegnee 3Tamen B 303aHUK =
n ™ 3n0aHMK
" A Kupnus

Paccunams

Pazeurtam,

Paceurtam,

Paccurtams

Paceamars | Peaynsrar

Paceuntam | Pesynsrar

Paccarams | Peaynsrar

Paccunmam | Peynsrar

Paccatams | Peaynsrar

Paccunmams | Peynsrar

Pesynsrar no scem

SASHWA/KE. KA

NapaveTpsl npoexTa

Pl UIBETOM 110K 33Hb! SHANEHITA NEPSMIEHHSX NO-YMOTNaHMTO. Bbi CIKETE SAMEHATS 10

Hazeaune
YpoBeHs MPOHMKHOBEHUA CeTel AOCTYNa

MpotiesT wacenens, oxeauessieti LN
MpoLSHT HaceNleHR MaAWel BOIpaCTHOT Py
(30 25 ne), KoTopIE 3ANHTEPECOBAME B YCNyTaX

MpoueHT Hacenenw cpeaned o3pacTHof rpyrns (or
25 40 55ne), KOTOPLIE 33UHTEPEC OB3HEI B YENYTaX

TIPOLEHT HaCENEHAR CTAPLLIEH BO3PACTHOT FpyMNE
(50nee 55 1), KOTOpSIE JAHHTEPECOBAHEI B YCTYTaX

KoaduupenT cemeiicTaeHHOCTH (cpenee:
KOMHUECTED YENOBeX B Cetbe)

TIPOLEHT NaTEXEE0COBHOTD HACENEHHA MnagwEsi
eozpacTHof rpynns (g0 25 ner)

MpoLeHT NNaTesEcn0C0BHOMD HAteNeHHA peanen
E0apacTHOPYI (A0 25 A0 55 ner)

MPOUEHT NAATEXECNOCOBHOD HACENEHUA CTapLEN
eospacTHolirpynns! (Bonee 55 nier)

CrommocTs snecpusectea

CraBka QMCKOHTHDOBaHUA

NMpeobnanarowui apXMTEKTYPHBIN CTUNb 3AaHWA CAGLIANARI

Coxpanute
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PeaynwTar paccyeTa ang npoekTa
TagHUKMCTaH
OnTHMANLHAR TEXHOMOMMA AnA

IOywanbe - FSO + WiMax + ADSL2+
HaGop TexHonorui

FSO + WiMax + ADSL2+

10GEPON + Wi-Fi + ADSL2+
Ethemet FX + Ethemnet TX + ADSL2+
Ethemet FX + WiMax + ADSL2+
10GEPON + Ethemet TX + ADSL2+
POS (SDH) + Ethernet TX + ADSL2+
10GEPON + WiMax + ADSL2+

F50 + WiMax + ADSL2+

POS (SDH) + Ethernet FX + ADSL2+
Ethernet FX + Wi-Fi + ADSL2+

SDH no PPI1 + GEPON + ADSL2+
Ethemnet FX + WilMax + ADSL2+
10GEPON + WilMax + ADSL2+

FSO + GEPON + ADSL2+

Ethemet FX + GEPON + ADSL2+
DWDM + GEPON + ADSL2+

POS (SDH) + GEPON + ADSL2+
Ethernet FX + FS0 + ADSL2+

POS (SDH) + GEPON + Ethernet TX

Cthrnernnt OW o MECTWR]D 0 Cthnrnad TW

NVP

354159000
354053000
354036000
354035000
354033000
354023000
354026000
354004000
353985000
353972000
353906000
353879000
353870000
353781000
353741000
353740000
353733000
352085000
346208000

TFACTCTOANN
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O.S. Popov ONAT Contributions:
BroadbandCalculator.online

Ethemet FX + FSO + DOCSIS 124792000
SDH o PP+ WiFi + WiFi 277266000
Ethemet FX + WiFi + WiFi 273400000
POS (SDH) + Ethemet FX + GEPON 246323000
10GEPON + GEFON + GEPON 246144000
0GEPON + GEFON + GEPON 245869000
Ethemet FX + FSO + GEPON 245084000
POS (SDH) + Ethemet TX + WiFi 235585000
10GEPON + Ethemat TX + WiFi 230305000
WDM + Wil + WiFi 223264000
Ethemet FX + Ethemet TX + Wi-Fi 222155000
POS (SDH) + Ethamat FX + WiFi 221863000
POS (SDH) + Wibdax + WiFi 247731000
SDH no PP+ Wibdax + WicFi 216010000
DWOM + GEPON + Wi-Fi 212132000
POS (SDH) + GEPCON + Wi-Fi 208142000
Ethemet FX + WiMax + Wi-Fi 207378000
SDH no PP+ GEPON 4+ Wi-Fi 207128000
Ethemet FX + GEPON + Wi-Fi 200653000
10GEPON + Wibtax + Wi-Fi 130110000
FSO -+ GEPON + Wici 142236000
FSO-+Witax + WiFi 126971000
Ethemet FX + FSO + WiFi 80815200
Ethemet TX + Wittax + Wi-Fi 7450380000
Meapotee
Sarpume

r
FSO + wiMax + ADSL2+
NPV: 254159000

TVn MecTHOCTM 2.0 (1:PABHMHHAA MECTHOCTh; 2 FOpHaR; 3iCMewanHan)

NAoWaaL NpoeKTUpoBaHMA 366.1052507825107 Ke. KM

TPOLEHT 2aCTPOVKA NNOWAAM 06LeKTa 40.0 %

NAOTHOCTH 3acTpoitku 40.0 3aaHWA/KE. KM

NPOLEHT 3JaHMii UACTHOFO CexTopa 20.0 %

NPOLEHT WAND3ITAXHLX MHOTOKEAPTUPHLX 2A2HMA 50.0 %

NPOLEHT MHOFO3TAXHAX MHOrOKBADTMPHLX 3AaHMil 30.0 %

Cpeasee KOMMUECTEBQ 3Taxell B MANO3TaXHOM 3aaHMM 3.0 ea.

Cpefsee KOMMUECTEO 3Taxeil B MHOTO3TAXHOM 3AaHuM 9.0 en.

Npeobnanaoumii TUN MaTepuana NOCTPOMKA 34aHuAt 4 (1:KMPNMY; 2 :Kene30BeTOHHAR OCHOBE; 3 :PaKyWeuHNK; 4 :CHELaHHbI)

NPeobAasaouMi APXUTEKTYPHNI CTHAL 3A3HMTA 3 TOPAYECKUE 3AHUA, NAMATHUKM 3PXUTEKTYD2:3A3HHA, HE MMEOLME MCTOPUMECKON LEHHOCTHS 3:CMeWaHHsI)
Hanuuve kabeneHoit kauanuzaumm 1 (1:4a;2:HeT; CTUUHO)

Hanuune UHBPACTPYKTYps ANA nofsewvsasva kabeneit 1 (1:4a;2:HeT;3:4acTuuHO)

Hanuuve kabenbHbiX KAHANOE B KWAbIX 3AaHMAX 3 (1:4a;2:HeT; 3:4acTH4HO)

HANWUME OTPAHVUEHMI OTHOCHTENLHO WCNONL30BAHWA GECNPOROAHLX TEXHONOrUA (3AMATOCTE PP, CMEUMANU3MPOEAHHME O6LEKTH U T.4.) 2 (1:A2;2IHeT;3:4acTHuHO)
Hanuune UHBPACTPYKTYPs ANA SMEKTPOMUTAHUA NPOMEXyTourbX y3nos 1 (1:Aa;2:HeT;3:4acTuuno)

KauecTBo 3nekTpanMTaHMA 1 (1:HOPMaTEHOE; 2:CpeAHee; 31HMIKOR)

KONMUECTED XATenell, KOTOpWE NPOXMBAOT B AaHHOM 06LeKTe Ha NOCTOAMHOW OCHOEe 543107.0 uen.

KONMUECTBO  AOMOAHMTENLHOrO HACENEHUA, MPOXVBAILErOEAMHOBPEMEHHD B AaHHOM OBbeKTe B TypvcTW4ecKuii neprog 0.0 uen.

TN AocTyna, Mc i ApyrAMY 2 (1:Bec: A (80 256 KBMT/C);2:6ecnpoBogHOi (CBswe 256 KGMT/C); 3:MposoaHol (ao 256
K6WT/C);4 :NpoROAHOM (CEbe 256 K6WT/C))

NPOLEHT TYPUCTOE, KOTOpHE 3avHTEpecOBaHsl & ycnyrax 50 %

TAN Cpeps NepeAauu ANA OPraHW3AUMA ABOHEHTCKMX MMHMA 2.00 (1:be cBA3L; 21UC MeaHX Kabenedi; 3:MCNONL30BAHME EONOKOHHO-ONTHYECKNX)
TAN CPeAM NepeAaun ANA OPraHM3AUAM CORAMHUTENLHMX MHWA PACNPEACNMTENtHOA Ceth 1.00 (1:6ec cenze; 2:UC MeAHLX
Kabened; 3:MCIONb308aHIE BONOKOHHO-ONTMHECKIX)
THN CPeaH NepeAaun ANA OPraHn3alid COSAUHMTENLHMX NUHMI ArperaTWUEHOTD CErMeHTA PACNPeienyTentHod ceTw 1.00 (1:Bec €BA3L; 2:UC
MepHuX Kabeneii; 3:CNONL30BAHAE BONOKOHHO-ONTAUECKUX)
MCMONb30BaHNE MULEHINPOBAHHOTO PP AW PYP or 0w 3.00 (i:He aetca nc PUP;2:HC: PUP, He
A;3: 'AeTCA UCI 0 PYP)

TUN pe3epeMpOBaHMA NpW MOAKAKUEHAW 00f k TOOJ 1.00 (1:He MPEANONAraeTcA;2:MPeAnONaraeTCA ASO/HOE MOAKMOYEHME OOA K PacnpeAenvTenbHuM TOOR)
PanuMyC OXBaTa TEPPHTOPMM OAHOA eAMHWLEN OOL (MAKCUMANLHAR NPOTAKEHHOCTH ABOHEHTCKWX MUHWI, AANBHOCT PACMPOCTPAHEHWA CUIHANA B YCMOBWAX OTCYTCTBAA
3aCTPORKK M T.A.) 1.50 KM.

KONMUECTEO AGOHEHTOR, KOTOPHE MOTYT OBCTYXUBATLCA OAHON eAMHMLEA OOf (KOMMYECTEO ABOHEHTCKWX MOPTOR, KOMMYECTEO ABOHEHTOR, KOTOpWE 0GpazywT
MAKCHMANLHOE KOMMUECTEO OHOBDEMEHHHX MOAKMWMEHWA W T.4.) 48.00 uen.

KOnWyecTeo aTaxel, 0XBaTHEaeMsX OQHOA eAnHuued OOA 3.00 3Taxeit

KONMYECTEO OOf, KOTOPOE MOXeT BMTL MOAKMKUEHO K OAHOMY TOOL 90 ea.

MaKCMManbHas NPOTAKEHHOCTb KaHana CBA3M MR PACNPEAeNMTENbHOTD CErMeHTa 25 KM.

MaKCHMansHan MPOTAKEHHOCTL KaHana CBA3M 63 MCNONb30BaHNA NPOMeXyTOouHMX TOOA 7.00 kM.
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O.S. Popov ONAT Contributions:
Tariffs Determination on the Basis of the Cost Simulation of Service Providing
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O.S. Popov ONAT Contributions:
Tariffs Determination on the Basis of the Cost Simulation of Service Providing

o LRIC, Proposed
i
Independence from historical data S .
Possibility of avoiding separate costaccounting | =7

Cost accounting based on the principal of causal
chains

Accounting only of elements that are essential to
the uninterrupted operation of network
infrastructure

Accounting of semi-fixed costs T

Accounting of investment costs for
network/service development |
Possibility of formulating a long-term tariff policy [ = | = | Loanih

Possibility of rapid calculation/re-calculation of
tariffs where necessar

Effectiveness in calculating tariffs for services ---
subject to state regulation

e e O
not subject to state requlation

Possibility of independent calculation
(estimation) of tariffs by a regulatory or anti-
monopoly authority without using operator’s
confidential data
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O.S. Popov ONAT Contributions:
about 100 years of training IT-professionals

Cybersecurity

Information videosystems

Mobile communications
Telecommunications
and radio engineering

Computer networks
and the Internet

Management

Internet Management

Software oo, Economics
engineering Internet Economics
Telemedicine Journalism
Computer Science Sociology
- ! Robotics and technologies
Information technologies of the «Internet of things»

and systems in business

Automation and computer-
integrated technologies
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