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Using QGIS for FTTH/GPON
network planning due to the
Implementation
European Digital Agenda
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Definition of the problem

Over the past few years mangU countries have launched perational programs to
implement Euiopean Digital Agenda (EAC) developeyl the European Commissiom 201Q
According to its guidelineantil 2020 every citizen of the European Unisimould have access &0
Mbps hternet bandwidth and tleast half of tke them will have access to bandwidth not slowban
100 Mbps.

Poland is one of theountriesin which the Agendasibeing implementedPolishprogram
called POPCwhich is currently in force, assumdmiilding of NGA networks in areawhere
independentinvestments otelecoms entrepreneurs/ould not occumwithout public support

Thanks to Hropean Union fundsmany lo@l operators cancompete with large telecom
providers as regardsigh-speed broadband servicebinfortunately, applying for funding reges a
great deal of work necessary to draw up proper documentation, including, among other things,
development ofplanned FTTx optical fienetwork conceptial maps

Moreover, currently there are no GlShased IT tools available to support the potential
benefciarieswith the preparation ofdocumentation. The comiexity of the problem is even more
complicated by the fact that such software should enable a creation of documentation in
accordance witlspecific program guidelines.e the obligation to conneatducational institutions).

Description of the solution

As we havevorked in the telecommunications industfgr many years anthave extensive
experience as regardslS software, whave undertakerthe task of developing software suppimg
the development of technical map of FTTH concept network and preparatiodats aimed at
creating detailed cost estimate tifie investment. A number of products gemag¢ed by the software
is to allow theentities applying for EU funds to significantly speedths application preparation
process

We have selected QGIS as a gl platform to serve as a basis four solution. Due to
the high popularity, widespread availabilitppenness of the software and immense functional
abilties, it felt natural to skect Q@S

According tahe guidelines of FTTH Council Europe, it is crtwitist prepare a plartonsidering
both the technical aspect (placement of cablaglice closuressplitters) and economic aspect
(demand) based on real address pdtata. Thebuilding structure(SDU MDU) and the density of
the building development (distributed, densg determine the technology ofSPONoptical fiber
network design The ability to plametwork topology, use the suitabl@frastructure, séecting fiber
cable proilesandsuitable allocation o$plice closureandsplitters requireamong other things

i accessto GIS data,
1 automation of GIS data processing,
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1 application of network optimization algorithms,
1 application of GPON netwik engineeringrules for optimal device selection andheir
placement

All these itemswvere connected to obtailone solution which we developed usi@GIS platform
and madeit availableon our website Belowthere is a brief description of how we prepared for the
realization of theproject and what functional items weréncorporated to createone solution.

In orde to achieve our goal, we needed few functional components apart fthenalready
existing GIS platform

1 GRASSa collection of vector and network algorithms

1 QGIS lugins- OperlLayer, QuickOSM, Scipy Point Clustering, WorkContextTracer (our plug
in)

1 QGIS mdelerc tool for graphical flow modelling

i SpatiaLite a local database for storing input and output data

The entiresolutionwas based on the concept of

l"mcessi”g Ioolbox ®| so called wizardswhich realize the process of
e e preparing the FTTxnetwork technical concepistep
> i% GDAL/OGR [48 geoalgorithms] i i
B & GRASS GIS 7 commands [314 geoalgorithms] by Sep USIng geoproceSSIg mOde”er’ we Created
v &8 Models [11 geoalgorithms] models requiringonly the necessarynput data and
v FTTH/GPON planning wizard parameters to be provided at the beginning.
o [step 1] create GPON demand i i i L.
o [step 2 ver 1] connect GPON demands to route .. | Algorithmic complexity wasencapsulated within
o [step 2] kmeans - connect GPON demands to rou... . . .
o [step 3] high level design GPON network models in the form of designed flowyhich use
iy o existing algorithms andallsdedicated scripts.

¥ Program POPC1.1
o [krok 1-2] oblicz obszar gminy
& [krok 1-3] Automatycznie oblicz obszar gminy To prevent the reSUItS (b SUbsequent
% [krok 2] oblicz popyt . . .
& test krok 1-21 Praygotu] dane wejsciowe analysedrom getting mixed up, werovided a plug
P Tools H H
= P B e [Ee e in called WorkContextTigr which groups our work
> % QuickoSM [11 geoalgorithms] in socalledwork contexts.
» = Scipy Point Clustering [3 geoalgorithms]

» @ scripts [11 geoalgorithms]

U % |W0rk0rder - commune ﬁ( =1

Network dgorithms are based on the grapfunctions available in GRA8&ich have been
enriched by adding the telecommunicati@tripts We introduced aconcept of aggregated demand
which enablesplanning GPON networksoth for MDU and SDU building&kmeans and hierarchical
methods were used to cluster demand pointfimggregates.

How to use the solution to develop FTTH/GPON network concept map
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Usersreceived a tool which, on the one hand,usingstandardQGlSnterface and, on the
other hand, enables achievingatisfactory results invery little time. If the user is skilled the
development of theopticalfiber network plan takes no more than 15 minutes.

The user starts work byg
opening a newwork contex /"7’"
and specifyig an input layer of
address points tdbe analysed
Using the standard QGIS
interface, the user can manage
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During the following stageof working with the tool, the user initiates thstep of high level
network planning. At the beginning the user provides laymeparedin the previoussteps and a
layerwith starting point(OLT)from which the GPONetworkwill be fed.
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Using thecable routing layer andjikstra algorithm, wizard develops a route proposal
concerningoptical fiber cabkes andoptical fiber connectors. The dat& enrichedwith information
that enablesthe construction ofa network plan. The user can adjust the location of tteplice
closuresand determine the hierarchy of the developed network.

In the next step, the tool creates objecty’ v E
representing physicaplice closuresind cables. The input
parameters derivdrom the previous stepsThe user can

choose the cabling technology: Underground Aerial
Buried
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Uponthe completion of the algorithmin QGIS there argeometryobjectsrepresentingplanned
cablesand splice closurdocations. Alditional information such as the length of the cable and its
fiber profile is added tostored data. This informatioris calculatedfrom address points being used.
The algorithm also supports versioningcohceps developedwithin the chosenwork context
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To complete network concept it is needénl associate the generat objectswith the demand
points. This enablesstimatingthe individualcost of anetwork branch when calculated in reference
to address pointTo obtairthis the user launches a dedicatedzardstep whichperforms calculation
of address pointserving areasThe results of thgperformed operations are recordeith the local
Spatialte database. At this stagthe user already haall pieces of the informaon to develop ahigh
level FTTx networkechnical concept. The final part involvése geneation of the data report
concerning all calculated datd@he report is ivided into several tabs displayirige generated data
from different perspectives.
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Conclusion

Thanks to the use dhe QGIS platform as well #s exensioncapabilitieswe managed to

develop a solution allowingelecommunicationoperators to prepare the documents necessaiy
submit application for cdinancing in theEUprogramimplementingEuropean Digital Agenda.

By combinindlexible vetor algorithms with the teleconengineering scriptave enabledhe

practical use of mathematical algoritts in solving real problems concernitglecommunication

netwo
where

=A =4 =4 =4 =9

= =4 =4 =

goftelnet SKNd

rk plnning. The user opates onunderstandabledata scope(municipality, building, road
as tansformation of this information into a mathematiaalbdelis hidden from the user.

The enduseris provided withmanyuseful benefits:

GPONnetwork plandevelopment based orpublicly available data,

Development ohigh-levelnetwork planfor 10000 households do not exceed dbnutes,
Automation of geospatial data processing,

Ability to customize tool witlspecific EU program guidelines in a given country,

The accuracy of theesults corresponds to real dimensionso simplifcation and averaging,
accuracyof planningto a singlehousehold level

AppliedGPON engineering rulesnsidershe realdemand for network resources,
Possibilityof preparing various variantsf plannednetwork and their comparison,

Panningin several cabling technajtes

Report generationnetwork conceptmap, cable andplice closure report with serving areas
assignment

Ability to apply free solutiorfor companies of all sizes and profiles: telecoumicaion
operator, design office, contractor,

Multi-level top-down planningability: from a high level (whole cities or large districts)ao
more specifione (settlements, individually defined areas
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