Last Mile Connectivity (LMC) training for Asia and the Pacific

Virtual, Oct 6 — 7, 2022

Lecture on the choice of technology for building broadband access
networks in settlements



Generalized parametric model of a typical object (locality)
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Generalized model for modern access network implementation

"Equipment of a modern access network can be divided
Into two types:

« Access organization equipment (AOE)
« Technical equipment of access provision(TEAP)

“The interaction between different types of equipment is
organized:

» from subscribers to AOEs (subscriber links);

» from AOEs to TEAPs (distribution segment links);

o + from TEAPSs to the Switching Node (aggregation segment links)



Generalized model for modern access network implementation
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Parameters describing access technology

" Qualitative parameters:

* Type of transmission medium for subscriber lines (the
medium with which subscribers are connected to the
switch, multiplexer, access point, base station)

 Type of transmission medium for links in distribution
network (connecting active and passive equipment to
each other within distribution or aggregation segments)

¢ ° usage of a Radio Frequency Resource (RFR) based on
licensing or use of RFR with limitations



Quantitative parameters:

« service area radius for the territory covered by connections of
one AOE unit;

« number of population that can be serviced by one AOE unit
« number of AOEs that can be connected to one TEAP

« maximum length of the communication line for distribution
segment,

« cost of one AOE unit
» cost of one TEAP unit
« cost of equipment of the Switching Node




eneralized algorithm for technology selection

The proposed approach is based on simulation of the deployment and
maintenance of the network.

The purpose of this simulation is to evaluate:

U Cost and time budget for network deployment

0 Cost of network operation

O Expected financial revenues from the provision of services using a

simulated infrastructure




Generalized algorithm for technology selection
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- Loop for analysis of access technology | that was
P chiosen (while counter | is less (or egual) than number E

Estimation the usage possibility for different technical options of network
implementation based on technology |, considering “conditional™ parameters of

the parametric model of abject {locality)

To discard — To caloulate

=

Calculation of active 20Es number and the number of related installation locations

¥

Caloulation of numbsr of active TEAPs and the numbsr of related installation
locations

!

Calculation of subscriber lines length and amownt of work for duct installation
fiar their laying

:

Calculation of link length for distribution and aggregation segments and the
amount of work for installation of cable-duct for their laying

!

Caloulation of costs for equipment and materizls for access network deploymeant

}

Calculation of the cost of work for access network deplayment

'

Caloulation of the operational costs for access network

!

Caloulsting NPV (Met Pressnt valug)

}

comparizon of MPY for different technologies and select the best solution
{the one with the biggest MPY)

Generalized algorithm for
the selection of
technological solutions

= Simulation results based on the

NPV indicator are used to
compare technologies;

= The technology with the highest
NPV value is considered the most

promising.
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Matrix A is an array in which:

O the number of rows (V) is determined as

the number of possible options for
parameters values of the entire classes set
of the object (locality) parametric model

the number of columns (W) is determined
as the number of possible options for
gualitative parameters values of the access

technology
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Assessment of the possibility of network deployment using particular access technology

K Cj
Rows number of the matrix A V = z},:I <zf=1(Cij)>

X
Columns number of the matrix A W = Zz:l(qZ)

where

K —the number of classes of the object (locality) parametric model,

Ci— the number of conditional parameters within the j-th class of the object parametric model;
g;— the number of possible values of the f-th conditional parameter of the j-th class of the
object parametric model.

X —number of quality parameters of access technology;

g, — the number of possible values of the z-th quality parameter of access technology.
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Assessment of the possibility of network deployment using particular access technology

Numerical estimation of the compatibility can be done by determination matrix A
element, which corresponds to a cell at the intersection of the values of these
parameters within the corresponding matrix:

O "0" value corresponds to the absence of the influence of the conditional parameter
value of the object parametric model on the network implementation.

O "0.5" value indicate the partial incompatibility of the parameter values.
O "1" value indicate complete incompatibility of the parameter values

Corresponding access technology is considered:

O unacceptable, if the condition Zgﬂ(A(g,h))zl for any h-th value of the
gualitative parameter of the access technology of a particular compatibility matrix A.
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Evaluating the cost for deployment and operations of access networks

Cost of access networks deployment includes the
following main stages

Estimation of cost for commissioning work
(including installation and configuration of AOEs and TEAPS);

Estimation of costs for deployment and installation of subscriber
lines, including the installation of indoor cable ducts (if necessary)

Estimation of costs for installation of communication lines for
distribution and aggregation segments, including the installation of
cable ducts (if necessary)
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Evaluating the cost for deployment and operations of access networks

Number of AOE units Mpog ace = max(Myog covers MAOE)

Number of TEAP’s units MTEAPact N “V[AOE>< Nconnect/CTEAP_AOE]

where

Myok cover —NUMber of AOE units enough to cover the required number of subscribers,
Myor — Number of locations for AOEs installations,

N.onneci— Number of TEAP’s ports required to connect one AOE ,

Creap aor — Number of AOEs that can be connected to one TEAP,
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Evaluating the cost for deployment and operations of access networks

Length of the hanged-up cables of
links for distribution and
aggregation segments

(Laggr.extern.distr + Laggr.extern.aggr) - Lhanged.distr.aggr_ Lduct.distr.aggr

where
Laggrexternai— LENGth Of aggregated cables for outdoor lines,

Lauct.si —Length of subscriber lines in the outside cable ducts
Lpangeas. — Length of the hanged-up cables of subscriber lines

Laggrexternaistr — LENGth of the aggregated cables of links of the distribution segment
Laggrexternaggr — LENGth of aggregated cables for aggregation segment links
Lpanged.aistraggr — L€NGth of the hanged-up cables of links for distribution and aggregation segments

Layct.aistraggr — LENGth of links for distribution and aggregation segments in the external cable ducts
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valuating the cost for deployment and operations of access networks

Total cost of equipment and

Sequip.mat = Sequip TImat
materials TP Ty

Total cost for access network

Sde =S + S; ip + S
ployment places.cost inst.equip cable
deployment

where
Sequip — Total cost of equipment,

Smat — ToOtal cost of materials,
Spiaces.cost— CoOst of installation work on the arrangement of locations for equipment ,

Sinst.equip — COSt of installation and configuration of active equipment,

S.apie — Total cost of the installation of cable ducts and the installation of cable infrastructure
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Evaluating the cost for deployment and operations of access networks

Soper.eqip + Soper.lines + Srent.cable.duc + Srent.pillars

Soperation

where
Soper.eqip— EQqUipment operational costs,

Soper.lines— Operational costs for communication lines and new infrastructure for hanging-up cables,

Srent.cable.duc— Re€Nt costs the outdoor cable duct for the cable,
Srentpitlars— RENt COSt the pillars for the hanged-up cable
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Calculation of the design and
licensing costs

Calculation of the total
investment costs for construction
of access networks

Net income calculation and Net
profit calculation

Annual cash flow calculation and
Discounted cash flow calculation

Net cash flow calculation

NPV is used in capital budgeting
and investment planning to
analyze the profitability of a
projected investment or project:

NPV = CFdis -5

c inv

CF;iSC — Discounted cash flow,

S —Total investment costs for

inv

access networks deployment.
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Broadband Calculation Tool

https://broadbandcalculator.online/

@ broadbandcalculator.online/#!/

Welcome to the automated system of choosing the most promising solution for building broadband

access networks.

Please log in to work in the system

2 | Login (E-mail)

@ | Password

Project Administrator Developer Information Provider
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Broadband Calculation Tool
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