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Modern approaches to choosing the most suitable solution for 

building telecommunications networks

Approach 1. Evaluation of current trends and analysis of best practices

Key advantage: simplicity (low level of labor effort)

Key disadvantage: the conclusion is made on the basis of another's experience, not

adapted to concrete realities

Approach 2. Expert assessment taking into account the current situation

Key advantage: possibility of taking into account the existing situation

Key disadvantage: high level of subjectivity, lack of economic evaluation

Approach 3. Simulation modeling for the purpose of economic feasibility assessment

Key advantage: high level of objectivity, possibility of taking into account economic

feasibility

Key disadvantage: complexity (high level of labor effort)
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Generalized model of a typical settlement
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Access network: three segments
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Main algorithm of the methodology

Step 1. Estimation of the possibility of building a

network using a certain technology

Step 2. Determining the cost and duration of the

construction of the access network :

▪ Step 2.1. Determination of the number of active

equipment and the number of places for its

installation

▪ Step 2.2. Determination of the length of

communication lines and necessary duct

▪ Step 2.3. Determination of the cost of equipment

and materials

▪ Step 2.4. Determination of the cost and duration

of work

Step 3. Selection of the most promising technical

solution:

• Step 3.1. Determining the cost of an access

network operating

• Step 3.2. Determining «net cash flow»
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Simulation model as a basis of System

6



Committed to connecting the world 7

«BroadBand Calculator» Software 

(https://broadbandcalculator.online)
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List of variables
Description Options

Type of area 1:Flat terrain;2:Mountain;3:Mixed

Design Area sq.km

Percentage of building of the object area %

Building density buildings/sq.km

Percentage of private sector buildings %

Percent of low-rise multi-apartment buildings %

The percentage of high-rise multi-apartment buildings %

Average number of floors in a low-rise building units

Average number of floors in a high-rise building units

The predominant type of building material
1:Brick;2:Reinforced concrete 

base;3:Coquina;4:Mixed

The predominant architectural style of buildings

1:Historical buildings, monuments of 
architecture;2:Buildings that have no historical 

value;3:Mixed

The presence of cable ducts 1:Yes;2:No;3:Partially

The presence of infrastructure for hanging cables 1:Yes;2:No;3:Partially

The presence of cable channels in residential buildings 1:Yes;2:No;3:Partially

Presence of restrictions on the use of wireless technologies (occupation of RFR, specialized facilities, etc.) 1:Yes;2:No;3:Partially

Availability of infrastructure for power supply of intermediate nodes 1:Yes;2:No;3:Partially

Power supply quality 1:Normative;2:Average;3:Low

Number of residents living in this facility on an ongoing basis peop

The amount of additional population living in this facility simultaneously during the tourist period peop

The penetration level of access networks

1:No access networks;2:Access networks are 
developed insignificantly;3:Access networks are 

developed significantly

Access type used by other operators

1:Wireless (up to 256 Kbps);2:Wireless (over 256 
Kbps);3:Wired (up to 256 Kbps);4:Wired (over 256 

Kbps)

Percentage of population covered by broadband access %

Percentage of the population of the younger age group (up to 25 years old) who are interested in services %

Percentage of population of the middle age group (from 25 to 55 years old) who are interested in services %

Percentage of the population of the older age group (over 55 years old) who are interested in services %
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List of variables
Description Options

Percent of tourists who are interested in services %

Nepotism rate (the average number of people in the family) peop

The percentage of solvent population of the younger age group (up to 25 years old) %

The percentage of solvent population of the middle age group (from 25 to 55 years old) %

Percentage of solvent population of the older age group (over 55 years old) %

Cost of electricity c.u./kW*h

Discount rate %

Corporate tax rate %

The average life time of the equipment years

Average month income per one subscriber c.u.

Value-added tax rate %

Type of transmission medium for organization of subscriber lines
1:Wireless communication;2:Using copper 

cables;3:Using fiber-optic

Type of transmission medium for the organization of trunks of the distribution network
1:Wireless communication;2:Using copper 

cables;3:Using fiber-optic

The type of transmission medium for the organization of trunks of the aggregate segment of the distribution 
network

1:Wireless communication;2:Using copper 
cables;3:Using fiber-optic

Use of a licensed RFR or RFR of restricted use 
1:No use of RFR is expected;2:Use of the RFR is not 

licensed;3:The use of a licensed RFR is expected

Type of backup of connecting AOE to TAOE
1:Not intended;2:Double connection of AOE to the 

distributive TAOE is expected

The radius of the territory coverage by one unit of AOE (the maximum length of subscriber lines, the distance 
of signal propagation in the absence of buildings, etc.) km

The number of subscribers that can be served by one unit of AOE (the number of subscriber ports, the number 
of subscribers that form the maximum number of simultaneous connections, etc.) peop

Number of floors covered by one AOE unit floors

Number of AOEs that can be connected to one TAOE units

Maximum length of the communication channel for the distribution segment km

Maximum length of the communication channel without using intermediate TAOE km

The cost of one unit of AOE c.u.

The cost of one unit of TAOE of distributive segment c.u.
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List of variables
Description Options

The cost of one unit of TAOE of intermediate value c.u.
The cost of special equipment of the switching node c.u.
The coefficient of the coverage radius reduction due to the building (from 0.01 to 1)
The maximum length of in-house lines km
Coefficient of lines aggregation to the cable for external lines
Coefficient of lines aggregation to the cable for internal lines (from 0.01 to 1)
Coefficient of lines aggregation to the cable for external lines of distributive segment (from 0.01 to 1)
Coefficient of lines aggregation to the cable for external lines of aggregate segment (from 0.01 to 1)
Maximum length of the communication channel for the aggregate segment km
Cost of materials for arrangement of one AOE placement c.u.
Cost of materials for arrangement of one distributive TAOE placement c.u.
Cost of materials for arrangement of one renewable distributive TAOE placement c.u.
Cost of SL cable c.u./km
Cost of the distribution segment cable c.u./km
Cost of the aggregate segment cable c.u./km
Cost of internal duct materials c.u./km
Cost of external duct materials c.u./km
The cost of a license to use RFR per one facility c.u.
The cost of installation work on the arrangement of places for equipment c.u./h
Cost of works on installation and adjustment of equipment c.u./h
Cost of duct construction works c.u./h
Cost of work on the construction of internal duct c.u./h
Cost of works on installation of subscriber lines c.u./h
Cost of work on cable suspension c.u./h
The cost of laying the cable in the duct c.u./h
Standard of labor costs for the arrangement of a place for the TAOE peop*h
Standard of labor costs  for the arrangement of a place for the AOE peop*h
Standard of labor costs for installation of equipment peop*h
Standard of labor costs for the construction of internal duct peop*h/km
Standard of labor costs  for the construction of cable duct peop*h/km
Standard of labor costs for laying the cable in the duct peop*h/km
Standard of labor costs for the cable suspension peop*h/km
The percentage of standard expenses for design %
The volume of annual power consumption of one unit of AOE kW*h
The volume of annual power consumption of one unit of TAOE kW*h
Cost of work on the equipment operation c.u./h
Cost of work on the operation of cable infrastructure c.u./h
The norm of the annual labor costs for maintenance of one meter of suspended cable h/km
The norm of the annual labor costs for maintenance of one meter of cable in the duct system h/km
The norm of the annual labor costs per meter intrahouse subscriber lines h/km
The norm of the annual labor costs per unit of active equipment h/units
The norm of labor costs на строительство абонентских линий peop*h/km
Period of Investment Payback years
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Ways of inputting information necessary for simulation 

modelling
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Calculation results. Tajikistan
Names and coordinates of the settlement Recommended technology NPV, $.

Dushanbe:Dushanbe[38.5763119,68.7860218] FSO + WiMax + ADSL2+ 354159000

Khatlon:Kulob[37.9058363,69.7792851] FSO + WiMax + ADSL2+ 297513000

Viloyati Sughd:Khujand[40.2828032,69.6389657] FSO + WiMax + ADSL2+ 241135000

Viloyati Sughd:Istarawshan[39.9081222,68.9957531] FSO + WiMax + ADSL2+ 148751000

Khatlon:Qurghonteppa[37.8357217,68.7820957] Ethernet FX + GEPON + Ethernet TX 46345000

Viloyati Sughd:Konibodom[40.2960588,70.4345177] FSO + WiMax + ADSL2+ 31746100

Viloyati Sughd:Isfara[40.1258182,70.6245139] FSO + WiMax + ADSL2+ 27931300

Republican Subordination:Tursunzoda[38.5128361,68.2347524] FSO + WiMax + ADSL2+ 24450500

Viloyati Sughd:Panjakent[39.4961693,67.6141456] FSO + WiMax + ADSL2+ 22202000

Republican Subordination:Hisor[38.5253544,68.5525681] Ethernet FX + GEPON + Ethernet TX 15369100

Khatlon:Nurak[38.3896911,69.3081146] FSO + WiMax + ADSL2+ 14741000

Republican Subordination:Ābigarm[38.7182807,69.7134525] FSO + WiMax + ADSL2+ 14642400

Gorno-Badakhshan:Shuvjev[37.4222316,71.6032347] Ethernet FX + Ethernet TX + ADSL2+ 5053

Gorno-Badakhshan:Ravgada[38.532615,71.716337] Ethernet FX + Ethernet TX + ADSL2+ 5052

Gorno-Badakhshan:Dursher[38.58219,71.7939245] Ethernet FX + Ethernet TX + ADSL2+ 5052

Gorno-Badakhshan:Pastkhuf[37.8608745,71.5992784] Ethernet FX + Ethernet TX + ADSL2+ 5051

Gorno-Badakhshan:Jovid[38.4665856,71.6234468] Ethernet FX + Ethernet TX + ADSL2+ 5050

Gorno-Badakhshan:Roshorv[38.318827,72.3214731] Ethernet FX + Ethernet TX + ADSL2+ 5047

Gorno-Badakhshan:Rukhch[38.3645478,72.5028096] Ethernet FX + Ethernet TX + ADSL2+ 5044

Gorno-Badakhshan:Vishkharvak[38.5645201,71.7758746] Ethernet FX + Ethernet TX + ADSL2+ 5042
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Calculation results. Tajikistan

Characteristic Name Characteristic Value

Total number of
settlements

1075

Number of settlements
with a positive NPV
(investment-attractive)

1075

Number of settlements
with negative NPV (not
attractive for
investments)

0

31%

66%

0% 1%
2%

10GEPON + Ethernet TX + Wi-Fi Ethernet FX + Ethernet TX + ADSL2+

Ethernet FX + GEPON + Ethernet TX Ethernet FX + Wi-Fi + ADSL2+

FSO + WiMax + ADSL2+
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Calculation results. Tajikistan

72%

2%

1%

25%

Ethernet FX + Ethernet TX + ADSL2+

Ethernet FX + GEPON + Ethernet TX

Ethernet FX + Wi-Fi + ADSL2+

FSO + WiMax + ADSL2+

Urban Area

34%

65%

1%
0%

10GEPON + Ethernet TX + Wi-Fi Ethernet FX + Ethernet TX + ADSL2+

Ethernet FX + Wi-Fi + ADSL2+ FSO + GEPON + ADSL2+

Rural Area
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