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1. Introduction

The recent European Commission (EC) policy framework! underlines the significance of next generation
network (NGN) technology by including NGN deployment as part of a growth strategy for economic
and social development in order to reap the full benefits offered by ICTs, and to remain competitive
in international markets, widespread and stable access to high-speed Internet infrastructure and
services have been targeted.

The following goals have been set for 2020:

. 30 Mbit/s coverage or more for all in Member States of the European Union (EU);
. 50 per cent of households to have 100 Mbit/s subscriptions or higher.

There is still need for action before every user has access to NGNs. As of 2014, only 68 per cent of
all EU households had access to bandwidths of 30 Mbit/s. Meeting the challenge of financing a good
quality and cost-efficient broadband infrastructure is a crucial factor. In the context of investing in
high-speed digital networks, mapping of broadband infrastructure is a key success factor that enables
policy-makers to plan ahead.

Mapping of broadband infrastructure benefits a variety of stakeholders. For example, for policy makers
and regulators to assess policy interventions, they need large-scale independent measurements
to assess network performance when deciding about state aid schemes, and owners of electronic
networks infrastructure and operators of electronic communications services could be helped with
investment planning or market research. With the importance and benefits of mapping of broadband
infrastructure in mind, the Electronic and Postal Communications Authority in Albania (AKEP?) has
developed a system for mapping broadband infrastructure.

2. Twinning concept

While initial development was carried out by external contractors, AKEP created additional system
requirements when using the tool, upgrading the system to fulfil their requirements, especially for
regular and ad hoc analysis and reports. AKEP also carried out benchmark research across Europe
with other mapping tools and found that a good broadband mapping tool was being used in Slovenia.

In February 2016, a twinning concept was brought forward with the help of ITU whereby the Agency
for Electronic Communications Networks and Services in the Republic of Slovenia (AKOS) worked with
AKEP on the project of mapping of telecommunication infrastructure in Slovenia®.

Experts from AKEP, AKOS, and ITU further discussed this project during the ITU-EC Regional Conference
for Europe on Broadband Services and Infrastructure Mapping, held from 11 to 12 April, 2016 in
Warsaw, Poland. Discussions were continued in May 2016 to evaluate the AKEP system and prepare
the technical specifications for a system upgrade presented in this report including the tender process,
associated costs, and documentation.

1 https://ec.europa.eu/digital-single-market/en/broadband-strategy-policy

2 The legal basis for electronic communications regulation in Albania is the Law on Electronic Communications of 2008,
which defines the Electronic and Postal Communications Authority (AKEP) of Albania.

3 Details of the first meeting is presented in Annex 1.
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3.  Slovenia broadband mapping

The main objective of the two-day visit (10 to 11 March 2016) of the AKEP delegation to Slovenia
was to share knowledge, experiences, and compare solutions regarding the mapping of broadband
infrastructure in Slovenia. The AKEP delegation consisted of:

J Mr Shefget Meda, Director of Authorization and Frequency Management Department

J Mr Ermin Pina, Head, Sector of Frequency Monitoring and Quality Inspection Department
J Mrs Aferdita Elbasani, Authorization and Frequency Management Department

J Ms Ardiola Allushi, Information technology and Broadband Department

The stakeholders involved in mapping project were:

J The Surveying and Mapping Authority of the Republic of Slovenia, Ministry of the environment
and spatial planning.

. The Agency for Communication Networks and Services of the Republic of Slovenia (AKOS).
. The Directorate for the Information Society, Ministry of Education, Science and Sport.

The Spatial Planning Act was adopted in Slovenia in 2002 (Official Gazette of the RS, No. 110/2002).
The Spatial Planning Act defined the responsibilities and procedures in spatial planning and the types
and contents of spatial documents at the national and local levels. The Act also provided legal basis
for the adoption of the basic strategic spatial planning document, namely the Spatial Development
Strategy of the Republic of Slovenia (Official Gazette of the RS, No. 76/2004). The Cadastre of Public
Infrastructure system was established in 2005 and development continued in 2006. The legal basis for
spatial planning is the Spatial Planning Act (Official Gazette of the RS, No. 33/2007), which replaced
the Spatial Planning Act from the year 2002. The Act clearly regulates the system of national spatial
planning documents and their interrelation and precisely defines their contents, adoption procedures
and, within this framework, the procedure of integrated assessment of their environmental impacts.

The Slovenia Electronic Communications Act contains several articles relative to building infrastructure.
Article 14 requests operators to provide data of their network termination points and it provides the
legal basis for adopting a general act concerning entry, collection and access to data in the register
of infrastructure, networks, and facilities, and that will define:

. who reports data to the Cadastre of Public Infrastructure;
. to whom they report data;

J the period for the first report and for further changes;

. data status (not public);

J requests of data on availability of network elements.

Article 15 of the Electronic Communications Act gives supervisory power to AKOS and the possibility to
fine owners of infrastructure if they do not provide data or if they provide incomplete or incorrect data.
AKOS was included in the mapping project in 2012, together with the Ministry of Education, Science
and Sport, the Directorate for the Information Society, and the Surveying and Mapping Authority of
the Republic of Slovenia. Following the Electronic Communications Act, the secondary legislation
ensured the protection of infrastructure owner related data.

Network termination points, which are collected through this new mapping procedure, means the
physical point at which a subscriber is provided with access to a public communications network. In
the case of networks involving switching or routing, the network termination point shall be identified
by means of a specific network address, which may be linked to a subscriber number or name.

Data needs to be provided directly to the Surveying and Mapping Authority of the Republic of Slovenia.
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AKOS has established a database for all available inputs, including additional data collected from
owners of electronic communications infrastructure, in order to get a complete picture of the
networks available in Slovenia. The advantages of having this database include:

. reusing already collected data;

. adding different information and various other databases, such as fixed wireless broadband
access (FWBA), base stations, MDF data (main distribution frame);

o faster responsiveness in accessing information;
o more flexibility on queries to be formulated;
. use of open source software.

Slovenia uses open source and other available free tools, including PostgreSQL and PostGlIS as spatial
database extenders, which support geographic objects allowing location queries to be run in SQL.
For analysis and complex research, AKOS is using Geographic Information System (QGIS) and have
developed their own interface.

4, ITU-EC Regional Conference for Europe 2016

ITU-EC Regional Conference for Europe on broadband services and infrastructure mapping was held
in Warsaw, Poland from 11 to 12 April 2016. The Conference was organized by ITU and the EC in
partnership with the Office of Electronic Communications of the Republic of Poland.

The Conference was organized within the framework of the Regional Initiative for Europe on
Broadband, approved by the World Telecommunication Development Conference 2014 (WTDC-14).
It provided an opportunity for high-level dialogue between ITU-D, the EC, ITU Member States and
Sector Members with particular emphasis on national, regional and international broadband services
and infrastructure mapping initiatives, as well as the ways that such undertakings may provide value
for policy makers, regulators, markets, and end users.

ITU through the Interactive Transmission Maps is taking stock of national backbone connectivity
(optical fibre, microwave links and satellite earth stations) as well as of other key metrics of the ICT
sector. These maps include fibre and microwave backbone transmission networks as reported by 391
operators worldwide. The map continues to be updated and can be accessed through the following
link: http://itu.int/go/Maps.



http://itu.int/go/Maps
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Figure 1: ITU Interactive Transmission Maps
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5. Albania: AKEP broadband infrastructure mapping tool

As agreed during the Warsaw Conference in Poland, in April 2016, a mission to Tirana, Albania was
carried out to discuss broadband infrastructure mapping tools from 29 May to 31 May 2016.

In 2012, AKEP adopted Regullore Nr. 26 of 16 August, 2012 (regulation 26), which prescribes content,
form, and procedure to register electronic communication networks in Albania. The main objective
of the regulation 26 is to ensure and encourage joint use of the facilities and resources to protect the
infrastructure of public electronic communications networks and improve capacity. Its provisions are
mandatory for all operators providing public electronic communication networks in Albania.

Regarding the content and form of electronic registration, regulation 26, stipulates that AKEP is
the responsible entity for ensuring the development, management and maintenance of electronic
registration. AKEP covers all costs for the establishment and functioning of the electronic registry
for the purposes of registering public electronic communications networks, which consists of base
mapping of the territory of Albania and data collected from electronic communications network
providers. In this regulation, AKEP prepared guidelines for access to and use of data in the electronic
register. The content of the register consists of electronic communications data, cable routes, and
radio transmitters. Regulation 26 also defines availability of data with predefined user rights.

The providers of public electronic communication networks have the obligation to submit data via an
Internet-based system interface with files fully compatible with the electronic register. The deadline
for submitting data may not exceed 30 days from the date of completion of the construction of public
electronic communication networks. The providers of public electronic communication networks must
update the data on exploited capacity at least once every 90 days.

Regulation 26 stipulates that AKEP can engage external experts to verify the accuracy and reliability
of data and that the cost for this is covered by AKEP; however, in the case where it is determined that
there are inaccuracies in the data, the owner of the electronic communications network pays the costs.

4 Pér Pérmbajtjen, formén dhe funksionimin e regjistrit elektronik té rrjeteve publike té komunikimeve elektronike né
Republikén e Shqiperisé
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The State Authority for Geospatial Information (ASIG) was established in 2013, according to law
72/2012 "On the organization and functioning of the national infrastructure of geospatial information
in the Republic of Albania". The main ASIG objectives are:

. to create a geodetic framework to European standards to support a complete map of the
territory of Albania;

. to establish a national infrastructure for geospatial data, through a Geoportal where all Albanians
can access geospatial data; and

o to design and develop the field of geo-information standards and their implementation in
institutions.

Format of data of electronic communication networks

AKEP is continuously collecting data from providers of public electronic communication networks. Based
on experience so far, providers are sending data twice a year. Data are sent in *.shp (ESRI Shapefile) or
*.dwg format; optionally data for point layers are in *. CSV or * xls format. The coordination system
being used is WGS 84 / UTM zone 34N. Providers can edit and capture their own data via the Internet
using the GIS (geographic information system) viewer described below. According to received data,
AKEP makes a visual inspection and imports data into the spatial database. The process of reception,
control and administration of the data is not systematically regulated.

Atlasi Elektronik i AKEP viewer

In order to check and monitor infrastructure, AKEP uses the Atlasi Elektronik i AKEP viewer via the
Internet. The application is installed on the spatial data infrastructure server, which is located on AKEP
premises. The application was developed by OpenGeo Suite, which is an open source software for
managing data and building maps and applications across Internet browsers, desktops, and mobile
devices. OpenGeo Suite has a robust and flexible architecture that enables organizations to reliably
manage and publish geospatial data. The system includes the use of the following servers, applications,
and databases:

o PostGIS: A spatially enabled object-relational database.

o GeoServer: A software server for loading and sharing geospatial data.

J GeoWebCache: A tile cache server that accelerates the serving of maps (built into GeoServer).
o GeoExplorer: An application for composing, styling, and publishing maps.

° QGIS: A complete desktop application for working with geospatial data and maps.
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Figure 2: AKEP interface snapshot (GIS viewer)®
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The interface enables:

o graphical overview of data of public electronic communications networks;

o review of attribute data of individual objects;

o filtering the data (SQL queries) and an overview of the data in attribute table;
o data editing (adding, deleting and modifying).

Graphic view consists of the data in Table 1.

°  The designations employed and presentation of material in this publication, including maps, do not imply the expres-
sion of any opinion whatsoever on the part of ITU concerning the legal status of any country, territory, city or area, or
concerning the delimitations of its frontiers or boundaries.
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Table 1: Graphic view data

Cartography Point layers

« Digital Orto photo (2007 20/35 cm) ¢ Optical line ¢ Base stations

e Digital Orto photo (2007 8 cm) e Cooper line e Radio transmitters
e State topographic map 1:10.000 ¢ Coax line e Shafts

e State topographic map 1:25.000 e Ethernet line ¢ Cabinets

e State topographic map 1:50.000 e Cable duct

¢ BING route map

¢ BING satellite map

¢ BING hybrid map

* Google road map

¢ Google satellite map
¢ Google relief map

* Google hybrid map

6. Proposed technical specifications for upgrading the AKEP system of
broadband infrastructure mapping

This section covers suggestions for upgrading the AKEP system of broadband infrastructure mapping,
including:

. upgrades and maintenance of the Atlasi Elektronik i AKEP GIS viewer;

. data format and upgrades for optimal spatial layer management;

. receiving, monitoring, and administration of data from electronic communication networks;
. regular and ad-hoc analysis depending on AKEP requirements;

. technical support for data management and GIS consultancy.

6.1  Upgrades and maintenance of the Atlasi Elektronik i AKEP GIS viewer
GIS viewer upgrade to generate spatial analysis reports

It is recommended that the GIS viewer should be upgraded to enable data analysis. The upgrade
should ensure selection of different analyses from pre-generated lists; it should also ensure a review
of analyses in tabular form and be able to export the report in a .CSV format.

Initially the upgrade should ensure the following:

. analysis of the data of type and length of cable;
. analysis of data of lines, pipes, cables and routes by owners and length;

. analysis of data of lines, pipes, cables and routes by length and municipalities.
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According to their needs, AKEP will define seven more types of analysis to be included in the module
upgrade.

GIS viewer upgrade with system of reporting database changes

Itis recommended that the GIS viewer should be upgraded to allow greater supervision over content,
especially to monitor changes made by users editing data on public electronic communication
networks. If data providers delete or edit data, the changes must be recorded in the database, and
change logs must contain an accurate and chronologically ordered list of changes for each version
of data. Notifications must be recorded within the application and by forwarding electronic mail to
database administrators.

GIS viewer upgrade to enable geo-located raster images on the map

In addition to the vector data, AKEP has also at its disposal some raster data (e.g. raster images
showing coverages of base stations with data on signal strength). It is recommended that the GIS
viewer should be upgraded to provide an overview of raster images. Raster images must be shown
on the map as a point layer, and by clicking on a position on the map, individual raster images should
be shown.

Establishment of different levels of user access
For user access, it is recommended that:

. multi-level authorisation to data access should be enabled in the GIS viewer;

J the system should allow the setting of user roles and setting specific definitions of viewing rights
and editing rights should be enabled for each user;

. the system should also allow registered users to be granted administrator access;
J the system should also allow public access that does not require registration.

Maintenance of GIS viewer

It is recommended that GIS viewer maintenance should include upgrades to platform components,
and the necessary upgrade of the system in the case of system breakdown. Especially in case of new
versions of web browsers. Maintenance also require elimination of detected errors or bugs.

6.2  Data format and upgrades for optimal spatial layer management
Standard exchange format for public electronic communications networks

AKEP is facing the challenge of the supervision of data provided by electronic communication networks.
The process of reception, supervision and administration of the data is currently not automatic, and
often data is not provided in the format prescribed.

For the purposes of completing the data management system, it is necessary to prepare a proposal
for public electronic communication networks data exchange format to be followed for insertion
in the spatial database. The data exchange format must follow the data model implemented in the
system for the management of data. For the purposes of easier adoption of the exchange format for
revised data, examples of typical data formatting and additional explanations or guidelines should be
prepared for data providers to follow.

Upgrade of spatial database for optimal management of spatial layers

In addition to the information provided by the owners of the publicly available electronic
communications infrastructure, other supportive data sets are used in maintenance and analysis.
For this reason, it is suggested to upgrade the spatial database in a way that will include the possibility
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of using the periodically updated data-sets, including different administrative territorial units, such
as regions, municipalities, settlements. The system should also enable registration of infrastructure
down to the level of house numbers if available in Albania.

In the context of the preparation of data for the purposes of different analyses and public access,
implementation of an automated processes should be envisaged. This type of information should be
provided in the public access version of the database (distributed), which should be separated from
the production version of the database, where the maintenance of data is required.

6.3  Receiving, monitoring, and administration of data from electronic communication
networks

In the context of the tasks needed to establish a system for receiving, monitoring, and administration
of data of publically available electronic communications networks, the work-register module and
the data control module are required.

Work-register module

The system for automatic monitoring of data from receipt to importation into the production database
needs to:

o keep a description of received data;
o monitor the processing of data;
. add reason for refusal of data to import into the database;

. add reason for inclusion of data into the database.

Table 2: Data control module

Format control Data attribute control | Geometric data control | Data importer module

* The adequacy of the data e Checking the complete- e Topology ¢ Automated import of
format. ness of data. data into database

e The presence of all necessary ¢ Checking the code table ¢ Type of geometry e Automated report of
files (range). imported data (total of

imported object and
total length of the lines)

e Logical controls (combi- e Spatial scope
nation of attributes)

e Multipart geometry
e Duplication of geometry

e Minimum length
(> min >0)

6.4  Regular and ad-hoc analyses depending on AKEP requirements

The external contractor must provide consultancy and carry out different regular and ad-hoc
geographical analysis when required by AKEP, which often needs to perform different geographic
analyses for various processes of regulation and supervision of the electronic communications market
and the management and control of radio frequency spectrum in Albania. The contractor should also
be prepared to carry out analysis with other sectors in the agency. Results of geographical analysis
must be provided in tabular form (.csv) and in the form of cartographic displays (e.g. .shp, .png, .jpg).
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Examples of possible analysis include definitions of:

. geographic areas according to the number of households / population density;
. rural, suburban, and urban areas in Albania;
. geographic segmentation of owners of publicly available electronic communications networks;

J white spots, etc.

6.5  Technical support for data management and GIS consultancy

The contractor must be able to carry out technical support and provide:

J additional explanations in connection with the management of the data about publicly available
electronic communications networks;

. consultancy on the implementation of procedure of maintenance of data from the spatial
database;

J substantive support for the use of IT system upon AKEP request;

J technical support to AKEP regarding settings, installation, and re-installation of software in case
of damage or data loss due to technical faults on the hardware;

. preventive table cleaning in the database, which are used as working tables (import tables, log
tables, error tables);

J educational workshops for AKEP employees using the system;

J general consultancy in the field of spatial data and GIS.

7. Mandatory conditions for AKEP public tender

7.1 Technical skills for AKEP broadband infrastructure mapping system upgrade

Technical skills, knowledge, and experience in each of the following areas require at least one reference
certificate, which must not be older than three years when submitting the application:

J composition of exchange formats and implementation of spatial database;

J planning and implementation of spatial system of public infrastructure on telecommunication
field;

J design, establishment and maintenance of IT support in the production of spatial databases;

. collecting and analysing spatial data in the field of public infrastructure.

7.2 Human resources skills

The contractor must employ at least the following members of the project team with knowledge and
experiences defined above (6.1):

J three employees with expert knowledge of not less than a university degree in the field of
geodesy;

J at least two employees from the field of informatics;

J at least two employees to provide support during the contract.
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7.3  Quality of performance skills

The contractor must provide quality of performance and data security certification: Certificate ISO9001
or any other equivalent certificate.

8. Proposed contractual obligations
Object of the contract

The objective of the consultancy contract is to carry out an upgrade of the AKEP broadband
infrastructure mapping system and for which the number of man-hours cannot be precisely defined
in advance by AKEP. The quantity and type of services are indicative, not definitive and must be
adaptable to the specific needs and financial resources available to AKEP.

The proposed contract shall be for a period of three years based on an estimation of cost and timing
defined in chapter 8 herein.

Proposed contractor commitments

J Perform professional expert services, taking into account regulations and standards in this area.
o Cooperate with AKEP, considering its requirements, in accordance with contractual objectives.

. Give necessary explanations and, where appropriate, solving problems arising from the provision
of services under this contract.

o Perform services under this contract economically and for the benefit of AKEP.

. Fulfil obligations within the time and in the manner intended.

o Write a report twice a month on activities carried out under this contract.

o Write a monthly report on work done and relevant time spent by consultants (hours).

o After completion of all activities, write a final report, which should also contain technical details
or instructions that AKEP will need for future work.

Proposed AKEP commitments

. Determine areas of consulting.
. Check and approve reports prepared by the contractor.
o Enable contractor to execute the work stipulated under the contract.

. Provide all necessary assistance to contractor to enable it to perform the services under this
contract.

J Inform the contractor about any changes and emerging situations that could affect the execution
of services.

o Pay all financial obligations arising under this contract.

Proposed purchase technique

Consulting under this contract should be carried out successively in accordance with the needs of
AKEP. The contractor shall start the execution of the service based on AKEP written or oral requests.
The contractor will be provided by AKEP with oral or written orders, normally by e-mail.
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Proposed determination of authorised persons

Authorised persons with responsibility for contractual issues shall be defined by AKEP and the
contractor.

Proposed price provision
Contractor will provide consulting services at a cost in Euros per hour without VAT (to be stipulated).

Number of consultancy hours should not exceed 800 hours. Price must be fixed for the duration of
the contract.

Proposed payment terms

For services done under this contract, the contractor will issue an invoice based on AKEP approval of
the monthly report. The monthly invoice must clearly state how many consultant hours have been
charged.

Proposed provision on business secret

The data must be securely stored and must be used only for providing services under this contract.
A special Non-disclosure agreement (NDA) should be signed.

9. Estimated costs of upgrading AKEP system

The estimated costs of this project have been provided directly to AKEP. The table below is an indication
of the key budget lines. The costs can vary depending on AKEP requirements regarding ad hoc analysis
and general consultancy on spatial data. However, it is estimated that a three year project, including
800 man hours, is required: upgrading (500 hours) and maintenance (300 hours).

Estimated costs of implementation

Upgrade and maintenance of Web GIS viewer Atlasi Elektronik i AKEP

- Upgrade of Web GIS viewer with module for generating reports of spatial analysis

- Upgrade of Web GIS viewer with system of reporting changes made on database

- Upgrade of Web GIS viewer to enable displaying geo-located raster images on the map
- Establishment of different levels of user access

- Maintenance of Web GIS viewer

Technical consultancy in supplementing the standard data exchange format for publicly available electronic com-
munications networks and upgrading database for optimal management of spatial layers.

- Consultancy in supplementation of standard exchange format for owner of public electronic communications
networks

- Upgrade of spatial database for optimal management of spatial layers

Establishment of a system for receiving, monitoring and administration of data of publically available electronic
communications networks

- Work-register Module

- Data control Module
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Estimated costs of implementation

- Data importer Module

Implementing regular and “ad-hoc” analysis depending on AKEP requirements

- Establishment of module for generating analyses in table or cartographic views
Providing professional technical support in the data management and GIS consultancy
- General consultancy in the field of spatial data and GIS

- Technical support to AKEP regarding settings, installing, reinstalling the software in case of damage or data loss due
to technical faults on the hardware

- Preventive tables cleaning in the database, which are used as working tables (import tables, log tables, error tables)

- Educational workshop for AKEP employees using the system

10. Conclusion

This report falls within the framework of the Regional Initiative for Europe on Broadband, approved
by the ITU World Telecommunication Development Conference 2014 (WTDC-14). It has provided an
opportunity for high-level dialogue between ITU-D, the EC, ITU Member States and Sector Members
with particular emphasis on national, regional and international broadband services and infrastructure
mapping initiatives.

Mapping of broadband infrastructure benefits a variety of stakeholders including owners of electronic
networks infrastructure and operators of electronic communications services that need large-scale
independent measurements to assess network performance. With the importance and benefits of
mapping of broadband infrastructure in mind, this report, with the help of ITU, highlights how AKOS
has worked with AKEP on the project of mapping of telecommunication infrastructure in Slovenia.

Through an evaluation of the AKEP system and the legislative texts of both countries that apply to
telecommunications, this report also details the technical specifications for a system upgrade including
the tender process, associated costs, and documentation.
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Annex 1 — Agenda of study visit regarding mapping of broadband

Date
Location

Participants

Objectives of
study visit

From 10 to 11 March 2016
AKOS, Stegne 7, Ljubljana, Slovenia

Agency for Communication Networks and Services of the Republic of Slovenia

- Mr Marko Simonci¢, Head of mapping project

- Mr Aleksander Kmetec, telecommunication expert

Electronic and Postal Communications Authority (AKEP)

- Mr Shefget Meda, Director of Authorization and frequency Management Department

- Mr Ermin Pina, Head sector of frequency Monitoring and Quality Inspection
Department

- Mrs Aferdita Elbasani, Expert at the Authorization and Frequency Management
Department

- Ms Ardiola Allushi, Expert at Information technology and Broadband Department

Sharing knowledge, experiences and solutions regarding mapping of telecommunication infra-
structure in Slovenia.

First day, 10th of March 2016

Time Topic Place

10:30-12:30 Introduction AKOS

History and background of mapping of telecommunication

infrastructure in Slovenia

Legal background and key definitions

AKOS initiative

The Network Termination points mapping database
12:30-13:45 Lunch Gostilna MEBA, Ljubljana
13:45-15:00 Supervision process AKOS

Rights of way and access to passive infrastructure (AKEP)

Second day, 11th of March 2016

Time Topic Place
10:30-12:30 Technical parameters AKOS
Internal web viewer
Practical examples and possibility of analysis
Lessons learned
Discussion
12:30 - 14:15 Lunch Gostilna MEBA, Ljubljana
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Annex 2 — Mapping of broadband infrastructure in Slovenia — AKOS part

B ) AKOS
N

Marko Simoncic

AKOS, 10.3.20M6

N AKOS Agency for communication networks and services of the
» ; g
N Republic of Slovenia (AKOS)

AROS is an independant body that regulates and supervises the electronic communications market, manages
and supenvises the radio frequency spectrum in the Republic of Slovenla, performs tasks in the fleld of radio and
talevision broadcasting, and regulates and supervises the postal and rallway service markets.

*  Approx, 80 employaes
*  Budget approx, 6 mio €
«  Argund 150 operators of publc elactronic communications services

= as =
e a8 o
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(’T J }':"\KGS Agenda of the meeting
W

1. DAy

Introduction

History and background of mapping of telacommunications infrastructure in Slovenia
Legal background and key definitions

The natwork Terminations points mapping

SUPEMVISION Procass

Raghts of way and access to passive infrastructurs [AKEF]

E

Technical parameters

Intarnal wab viewsar

Practical examples and possibllity of analysis
Lassons bearned

DMEOUS SR

S N I T N

(’T‘ ; }':"\KGS Basic information about Slovenia
N

statistics about Slovenia

Population 2062874
Araa (in kmd) 20,274 km?
Number of municipaktias 112
Number of wrban municpalities 11
Number of sattlements al36
The awarags population density 102 inh. fkm? s
Avaraga altitude 5ES.Em b gty
Highest point 2864m =5

| Wumber of househalds 851239 oo
Average housahold size 242 LR
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— The 5urveying and Mapping Authority of the Republic of
(] AKOS Slovenia (GURS)

ASOUT SUSWVEY ING AND MAPPING RUTHCRITY OF THE FEPUBLIC OF SLOVESLA

ATV B LGSR, BETHOEHTY OF THE BITAISL S 3 4 CRTARL

mmmmm

= ) = = eaaas
N - — N o=
i =R — ]

e - [ —
R

== -

[ —

[

ASSIGNMEMNTS AND OBIECTIVES

Tha Surveying and Mapping Authority of the Republic of Slovenia is a body within Ministry of the envirgnment and the
spatial planning and it comprises the Main office, the Real astate office, the Mass real estate valuation office, the
Geodasy office and twelve reglonal surveying and mapping adminlstrations. Thesa have been set up for the reasons of
streamlined operation and the increased accessibility of adminkstrative and professional tasks and senaces implemented
by the Survaying and Mapping Authority of the Republic of Slovenia,

(’T‘ _ .-":"\KOS History

*  1%74- Land Cadastra Act

«  Dataon public infrastructure networks and facilities were collected

*  Managed for territory of municipalities by a local surveying authority
«  Datawera not properly malntained and data were incomplets

*  Usad mainly for the neads of local communitias

*  After gaining indepandenca in 1991, Slovenia started to redesign the antire lagal systam,

+  The Spatial Planning Act was adopted in 2002 |Official Gazette of the RS, No. 110/2002).

*  The Spatial Planning Act defined the responsibaities and procedures in spatial planning and the types and
contants of spatial documeants at the national and local lewels. The Act also providad lagal basis for the
adoption of the basic strategic spatial planning documant, namsly the Spatial Development Stratagy of tha
Republic of Skovenda (Official Gazette of the RS, Mo, 76/2004).

* 2005 — Establishment of system of Cadastre of Public Infrastructurs

* 2006~ Informatization of system of Cadastra of Public Infrastructura

*  The legal basis for spatial planning i the Spatial Flanning Act | Official Gazetie of the RS, Mo 33/2007), which
replaced the Spatial Planning Act from the year 2002, The Act clearky regulates the system of national spatial

planning documents and their interrelation and precisely defines their contants, adoption procadures and,
within this framewsork, also the procedure of integrated assassment of thedr environmental impacts.
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(’T‘ | }':"\KOS Directorate for the Information Society
N

REPUBLIC OF SLOVEMIA ¥
MINISTRY OF EDUCATION, SCEENCE Al

Directorate for the Information Society = responsible for accalerated, harmonlsed and efficent developrvent of
tha information sooaty based on knowledge and life-long bearning. This is in practice reflectad in the transfer of
knowladga, information and commaunications technologias and contents to schooks and research institutions,
public administration and local self-government bodies, the economy and civil society. In its work the Directorate
co-operates with varlous arganisations, Including those in the field of legeslation, security and privacy in the e-
woorkd, education, monitoring of indscators of the information soclety developrent, promotion of software
devalopmant and its becalisation based on an open and free source, scientific and expart meatings, projects
bridging the digital divide and othars,

(’T‘ | }':"\KOS Consolidated cadastre of public infrastructure
N

Im 20004 Slovanian Survaying and Mapping Authority started with the development of the cantral databasa, callad
consobdated cadastre of public infrastructure.

Data includad:

*  Real estate and owners

*  Public utility infrastructura, such as roads, ralhways, sewage, water, alectricity, and othar
*  Electronic communications network connection paints

| COMGMTBATED CADASTRE OF PUBLIC TNFRASTRAMTIARE - Fetsniary hil

Fasda et IR
| Faecyys Dhrject 7EM
gy et =
Viarboury it 1080
[ st radbwagn et Ty
Ebsctric sy Hupst 1.W1.368
Hatural gy [ WTETS
HuaL afaigry el L8
[ Ot FIT]
| Water gcoh [ 6037 |
i Ohrpet .26
e iyt 1750
Gawen warfacwy Dyl 1]
Waher inraiTuctune Tpet Th
Rt (e [T [
Eluilione Cormmuricaiosg il 1437888
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’ Public view of Consolidated cadastre of public
(3 | AKOS -
\.\_\___.-'

infrastructure

’ Legal background for mapping of electronic
(3 | AKOS gal backg pping of electrc
N communications

Sloverian Ekectronic Communications &t et conteire soveral articlas, closaly corected 1o building of tha infrastnectara.
imi the Article 14, e demand to operstors fo provide data of ther metwork termimation poirds was established

T saeme Article provided legal basis for Goneral 3ct on entry;, collection and acceer to data in the register of infrastructural netecrl:
wnd fesilities.

& i defired:

1 'Whea have ta report dita ta the register

1. To wham they need ta report data

3. The time framne for the first reparting and far further changes
4. Data statur = not public

4, Poxshility ta d dthe data on aeailability of the ol

Artichs 15 ghves puparvissry powar o AR5
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— Legal background for mapping of electronic
3 AKOS gal backg pping of electr
communications

furtizle 14 of Dlsstronic Communicaticn: &ct [DIKom-1)
[mntry in the regivber]

{1} The awner of a commuanications netacrk and asse<iated infrastructure referred to in the second paragraph of Articke 9 of this Aot
mrast supply dormation on the types and location of the neteccie, and of the facilities 2= far 2= they form pant of the amsociated
infrastruciure, direstly ta the body respansible Far surveying and mapping, for tha purpose of in tha register of infrastractural
reztwporks amd facilities, i accondsnce with the regulation gowerning entry i this regl=ter Bvery amandmant to this sformation shall be
rapomad to tha competant body within thres manths of it oceurrencs.

{2} The pwner af 3 publis communications netwerk and assesiated infrastruchare must; i sddtion to the Edormation refernesd to in the
pravading paragragh, supply infermation en the existing stete of afsirs and the eap of the i vermination paint direstly te
the body rexpensible for wing and mapping. for the purpose of entry i the register referred §o i the preceding paragragh, in
accordance with tha regulation refamrad o @ the precading paragraph. Every arserdmeet 1o this mformation shall be reported to the
competznt Body wethin three monthe of B acourrence. The mformation comdained in the record of the sxisting state of affars snd the
capaciy of thes mefwork termimation poed shall net be publis, In addition fo the body r:sporulhle fior :-l.me'p‘lng and mapping, the
Bgeney shall ave nesess v ol the infermptian anterad pursuant 1o this paragrash for regui Lating bo g tation of this
Acd, a= shall the bodies resporsible for the Implemendation of Article 11 of this Act, The Agercy shall, b'.r means of a general act,
prasciis in detail the domation 1o be evtered ard the metkod of collaction of the formation, detarming the catagores of othar
wsers by method of access to this sformation i order o provids adequate protection of ary business secrets of cwmers, and regulats
other matiers arsing from implementstion of this prosd=ion

{3} The Agency may, for requrements relatieg o implementation of this Act, require per=ces liable under the Frst paragraph of thi= Aricle
1w supgly infarmation on the svadabiity of the nebeaka and fecilities rafermad to in the first paragrapn of this Articla, on which it
shall kesp = owe reconds, and allow mderested parties o inspect this information in relation to procedures it = conducting,

. Legal background for mapping of electronic
(3 | AKOS Balbacke PP
. communications

furtizle 18 of lectronic Communicaticns Act [DIKom-1)
[Fupsrsision]

The Agency shall gegrees the implamentaticn of the previsicns of this Chagier and of the regulations snd acts m=ued pursuant thereto,
ared coopanate with tha insgectorate raspoesible for comatruction i daing so.

The= Agency has g possiadlity to sct as 3 superdzor whetser the gt dats s reported or rot and Hthe dats s coreet,
The fine for the medem or lange frm [ caze they don't report data] is from 200055 - 400,000 £



Twinning project Albania- Slovenia: Broadband infrastructure mapping

=
»
N

| AKOS

Legal background for mapping of electronic

communications

AR was inchuded into the mapping projectin 2012, togather with the Manistry of education, scence and sport
— Directorate for the Information Sockety and The Surveying and Mapping Authority of the Republic of Slovenla

n the basis of the Electronic Communications Act, AKDS adopted secondary kegislation in ordar to make sure
that businass sacrat of the ownears of infrastructure will be protected.

Ganeral act on entry, collection and access to data in the register of infrastructural networks and facilities.
- Dealing with more detalled prescriptions of the legal demands

- Classification of the usars of data

- Exchangs Format

Input attributas gawe the description of the termination
polnt and they need to report: 1D numbser, type of change,
cadastral code, code of bullding Inside the cadastral unit, 1D
of the building address, address connected to the 1D,
connaction  (fibra,
wirgless), maximum numbsar of possible connections on tha
bullding, minimum capacity, active conmection (yes/nol, 1D
number of the owner of the broadband connection,

household, type of

coordinates from the state coordinyte system

P

(03X, Copps=r;

e al the infea

h

g*? AKOS

el

The connection to  the
building and geckeation

Infarmation about the
type, capacity and

T P

Exchange format
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f?_ AKOS

Infzrmation about the type
and  capacity  of  the
network termination point

Identity of the owner
and gaolocation

intnind, sk b

Iwemim i g
R 0 -5 bt B v i e
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W e T &
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— |
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TIF_5RR . | Exchange format
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f?_ AKOS

The network termination point mapping

'Network termination point” shall mean the physical point at which a subscriber is provided with access to a public
communcations network; In the case of networks involving switching or routing, the network termanation point
shall be ientified by means of a specific network address, which may be Enked 1o a subscriber number oF name.




Twinning project Albania- Slovenia: Broadband infrastructure mapping

— Rules on the land register of the communications network
(3" | AKOS ¢ . "
e and associated facilities

Guidance and content of cadastra of tha communications networks and assomated faclites
Type of data needad to be provided diractly to the Surveying and Mapping Authority

The installations of communication natworks and associatad infrastructure which must ba racordad in cadastre:

- The communication line of the same type and the same owiner on the sam route and the same position withy
type indication |eoax, copper, fibre)

- Cable ducts

- Shaft

- Base stations

- Radio station

- Antenna tower,

- Telecommunications distribution cabinat

- The area of communscations facllitles

("T .-":"\KOS Supervision process and issues
Yo

Articla 15 gives supervisory power to AKOS,

*  The amonut of data in the databaseis Big, =0 we ara not able to check all the data
«  AKOS made a field research to assass the rellability and the quality of data.

*  Reprasentative sampla across Slovenia

*  E.B%mismmatch

*  AKOS started to visit  problematic” owners of infrastructure

«  Sending a reminder to all ewners of infrastructura

Lessons karned so far: Pr——
- Srall operators didn't know about the legislation S -
- Technical issuss

ores [l

- Imrrectarummplmdata
- Motation!? e I
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(T }':"\KOS Publically available information about possible capability
-
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(”T }':"\KOS Technical parameters

AKOS establish its own databasa, with all the inputs, which are already avadable and wath the additional data
collected from owners of electronic communications infrastructure, in order to get complete picture of the
mebworks avallabla in Slovenla.

Own database have a lot of advantages:

*  reusing already collacted data

= adding different information and varlous databases (FWBA, base stathons, MDFs, etc.)
*  responsive databasa

= PostGIS

PostgreSOL & a powerful, open source object-

redationad database system, It has mora than 15 years PostiIS is 3 spatial database extander for

of active development and 3 proven architecture that Postgrescl nhmct-relam?aldatabase. It adds
has earned it & strong reputation for rellabdty, data support for geographic objects allowing
intagrity, and corractness, location quariaes to be run in 0L
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B | AKOS

Technical parameters

AKOS is using free and open source Geographic Information Systam — (6515 as a tool to show results of
varlous analysls and comples research.

B | AKOS

Practical examples of analysis

Mumber of households
by municipalities

Shevilo gospocinistey po obdinah
] uir- s

=

B e - 0

e -

B e -
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(”T }':"\KOS Practical examples of analysis
fo =

Density of population
by settlements

kot pretieht il o) SdrietEh

(”T }':"\KOS Practical examples of analysis
fo =

Mumber of households
by settlements
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(3 ) AKOS
-

Practical examples of analysis

Mumber of settlements
without registered
household

I St Brer grapdngars

(3 ) AKOS
-

Practical examples of analysis

Settlemnts without netwark
termination points
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f?_ AKOS

Practical examples of analysis

Number of network v 2 51
termination points by ]
municipalities

f?_ AKOS

Practical examples of analysis

Density of white spots on Zkmx2km
grid
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(’T‘ ; ,&K{]S Practical examples of analysis
-

Types of technologies of network ",
termination points per municipalities il
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,\pfxrl g :'m

-i--.‘af

™
e,
A J:'
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‘* '- Labaks eiE
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ey 2 [rrEpe———
s 3 S e
("? ? .-":"\KC'S Practical examples of analysis
-
Househalds in municipality with and
without netwaork termination polnt
Legenda
gospodingstva 2 OFT
" gospodinistva brez OFT
Kartografska podlaga

Driavna pregledna karta merila 1:250.000




Twinning project Albania- Slovenia: Broadband infrastructure mapping

(| AKOS

Practical examples of analysis

Shares of network terminations points
with minimum capacity more than
30Mbps per municipality

(| AKOS

Practical examples of analysis

White spots in particular municipality . 7
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(’T | AKOS Practical examples of analysis
-/

West — east, statistical regions

(’T | AKOS Practical examples of analysis
-/

Simulation of coverage with assessed
baze stations
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f?_ AKOS

Practical examples of analysis

Download speed of mobile network
par resident
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(”T ; }':"\KOS Practical examples of analysis
fo =

: = =
Concentration pul‘lt with lengthof  #
lires 3
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("T ; .-":"\KOS Practical examples of analysis
=

("T ; .-":"\KOS Practical examples of analysis
=
Analysiz by speed

a9 LT Gy ce =ian.on,
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(| AKOS

Practical examples of analysis

Retzil prices analysis

.
'y y Yo
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(| AKOS

Practical examples of analysis

Analysis by speed
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("T .-":"\KC'S Practical examples of analysis
L

Analysis by type of service

("T AKOS Practical examples of analysis
)

Stevilo  Ssevils stalng Ftawilo
Btundlo sbinnailj  (SURS)  |CRP} CRE) Eoapodingite prabiuatitn

MOMENUA| 212 6005 MOAIEM RlLLEL Laake:) 24 w08

Goig At 1530 I8(M6H 2BazT 11350 % 54,1

State aid praject analysis
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(”T }':"\KOS Practical examples of analysis
fo =

Simulation of optimal base station
location

(”T AKOS Practical examples of analysis
'\,\_\___.-'

Concentration point
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("T .-":"\KC'S AKDS internal webviewer
Ry
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Microsoft Visual Studio 2015
ASP.NET MWVC

Microsaft.Net Framework 4.5.2
MutGet

( » .-ﬂ.KC'S AKODS internal webviewer
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(’T ;ﬂ.KC'S ARDS internal webviewer

— e

Izbira wpagleda

(’T AKOS AKDS internal webviewer
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("T .-":"\KOS Information about public tender

AKOS published public tendar in March 2015,

Public procurernent for the selection of tenderer for carrying out the consultancy for the establishment of
geo-data system, collecting and analyzing data for mapping of infrastructure.

Public Procurement Act:

soward of contracts by open procedure (with aim to award the framework agreement|

The open procadura shall be a procedura whearain all partses interestad in the public contract award may
submit their tendarsin accordance with previously defined raquiremants of the contracting authority
spacified in contract documsants,

Framewaork agreemeants

‘Where a contracting authaority enters into a framework agrearment with several suppliers the Individual
contracts can be awarded without reopening competition,

1000 consultants’ howrs, the kowveast price gets 60, tha second the koweast is awarded by 20% (for 4 years)

("T AKOS Infarmation about public tender
Technical specifications:

«  acquisition of spatial data from different database utilites Infrastructure

*  Establizhment of a bocal database, which links esisting spatial database and astablizh a systam for capturing
and Integrating new data into an extsting systerm

*  Defining of geographic areas according to the number of howsaholds / population density

*  Dafining of rural and urbam areas

«  Defining criterla for optimum position of concentration polnts on a certain number of households §
population density

+  Determdnation of the optimal concentration polnts on a certain number of households § population density

+  Colecting data on the avadabllity of capacity of electronic communications operators

= (ollacting data on the availahility of facilities of othar public infrastructura suitable for sharing of alectronic
ocommumcations

*  {(mographical sagmentation: a review of the territory of the Republic of Slovenia and the determination of
tha number of available access networks, regardless of geographical units,
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(”T }':"\KOS Information about public tender
o
Requirgments:

Technical capacity

1. Knowdadgs and experiance in the planning and implamantation of spatial system of publc infrastructura on
talecommunscations fleld |at least thres reference cartificate)

2. Knowidadga and expariance in the design, establishmant and maintenance of IT supportin the production of
spatial databases (at baast threa raferenca cartificate]

3. Knowdadge and experence of collecting and analyzing spatial data in the fleld of pubdbc infrastructure {|at
least one reference certificate from telecommunications sectar)

4, Knowlkadga and expariance with entry of network termination points in the consolidated cadastre of public
infrastructura;

5. Expert knowdadge (2 at least unbversity degree in the fleld of geodesy and at least 2 from the field of
informatics)

6. Experiencas (key personnel's O and at least two who will provide support during the contract)

7. Quality of performanca, data security {150 9001 certificate or aquivalent)

(”T }':"\KOS Information about public tender
o

May 2015 we publish contract award notice
hittpe £, akos-rs sl fobvestllo-o-oddaji-j[awnega-narocila-z a-izbiro-ponud nika- 2a-lzved bo-svetovan|-na-podrocu-
postavi Ak -5i -thiranja-in-a at N i ie-i f

hiranja-in-analiriran

Rp\. Ponudnik Ponudbena cena v EUR = DDV
1. Wonolit d.o.o. 41-'&0.&_0
2 TeraGIS, infarmacijske reditve 0.0, 42.700,00
3. | Gecdetski zavad Celje d.a.o. 45.360,00
L IGEA da.o. 48.878,00
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("T .-":"\KOS Information about public tender
i

Inthe baginning of the March 2016 we publish new public procurement

20080 consultants’ howrs, the kowast price gets &%, tha sacond the bowestis awarded by 40% (for 4 yaars)
Whe used what wee have learned from first public procurarment.

Practically the same reguirements but mwch more complex and detailed technlcal specifications.
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