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Polish targets and needs

Why did we decided to thing about mapping of telecom infrastructure
and create dedicated law few years ago ?

The main reason was...

ion, January 2009 “
; ' Very low Internet penetration
. because of lack of
o infrastructure

- Total lack of information about
existing infrastructure because
of lack of NRA delegation to
capture such information

in

L o
Si BG RO PL EL HU PT CZ LV LT CY T IE ES S AT EUZY MT EE BE DE FR L 90% - 79,7% 83,5%

74,4%
75% | 65.9% 70,0%
61,0%

60% >

45% A

30% | 21,3% 2300  245%  260%  27.98%  29.33%
o , 0 ) _ o )

15% -

0%

I half Il half ‘ I half Il half ‘ I half Il half ‘

Source: UKE 2010 ‘ 2011 ‘ 2012 ‘ 3

==@==per 100 inhabitants e=@=—per household




Rzeczpospolita Polska
Urzad Komunikacji Elektroniczne;

Other reasons :

e Increase investment in the telecommunications sector:;
 accelerate investments co — financed by EU funds;

e removal of barriers to investments in telecommunications
infrastructure;

 accelerate the construction of new generation networks
(NGA/NGN).

O The realization of these demands is the reason for adoption of:

The Act of 7 May 2010 to promote of the development of
telecommunications services and networks, called Broadband Act.
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Article 29 of the Broadband Act

O Provides a legal basis of drawing up the inventory of existing telecommunications infrastructure
and public telecommunications networks on the territory of Poland (in electronic form) with a
separate indication of coverage of the country by:

« optic links;
«  wireless networks;
*  Duilding to enable collocation.

O Obligated to forward the President of the OEC of data on telecommunications infrastructure are :
« state and local government entities (with exceptions);

*  public utility units;

« telecommunications companies;

*  Chief Land Surveyor.

O Commits to ongoing review and update the inventory, not less frequently than once a year.
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Pursuant to Article 29 section 7of Broadband Act Minister of Home Affairs and Administration issues:
Regulations of the 28 January 2011 on the inventory of existing telecommunications infrastructure
and public telecommunications networks, which defines:

O The scope of the information collected through the inventory;

L The scope of the inventory data published in the Information Broadband Infrastructure
System;

O The detailed scope and manner of presentation of inventory — inventory maps:

» route of backbone and distribution telecommunications networks, indicating the type of
technology which has been used,;

* location of telecommunications hubs,

» location of transmission systems,

» location of points of contact between the public telecommunications network;
» location of collocation buildings;

» location of other existing telecommunications infrastructure, indicating the type of
technology which has been used.

Q The method of date delivery to the President of the OEC.
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The Information Broadband
Infrastructure System (SIIS)

» It’s a computer system for gathering, processing, presentation and share information
about telecommunications infrastructure, public telecommunications networks and
buildings to enable collocation;

» implemented within The Information Broadband Infrastructure System Project
and Poland Broadband Portal (SIPS). The Project is implemented by:

 Institute of Communication (Polish research unit),

» Office of Electronic Communication

* Ministry of Infrastructure ( currently Ministry of Administration and
Digitalization)

and is funded by the 7th priority axis of the Operational Programe Innovative
Economy 2007 - 2013 ;
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Addresses supplied by
access network

N

Connection not
invented
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. Backbone network - top layer of a public telecommunications
network, aggregating traffic from the lower layers of the network;

. Distrybution network - public telecommunications network layer,
connecting the backbone nodes of a telecommunications network w
aggregating traffic from end-users of telecommunications access
network nodes

. Access network - the lowest layer of the public
telecommunications network that links telecommunication traffic
aggregation points of the telecommunications terminal equipment.
The point of aggregation may be an Ethernet switch, DSLAM,
ONU, ONT or base aggregate traffic from the terminals

Application allow to assign to one node all combination
of network layers
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Definitions -2

Telecommunications network node - a device or group of
telecommunications equipment, providing the physical connection of
telecommunications networks or connection of end users.

Each location of the active infrastructure can be divided into smaller
fragments as the network nodes so that the equipment belonged to one type
of network.

Node can have three types of network feature which can be simultaneously
access, distribution and backbone network

Small networks may not have nodes in the network backbone and search for
them on the "strength™ is not necessary.

Backbone networks typically have a range of more than regional

Each operator defines which parts of network belongs to the specified type.
It is important that, once adopted, the rule applied consistently for the entire
network
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Node

Node type:
Backobone
Distribution STM1 nl
Access
Location:
Adres
Geographical coordination

Sm4 n2

SDH

STM64 n4

Transmission technology
Number. of Interfaces
Utilization

Others - ATM

Relation - logical connection between nodes

N1 Mb/s

Distribution
N2 Mb/s

Throughtput

Belongs to
Utilization

11
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Optical cable length

A

Junction e.g!. splice for FO)
geographical coordination)

Number of pairs " Utilization

Node B

Lease possibility
*YES/NO
* No. of pair to lease

Type of location: Collocation building

« Building Ability to collocate,
. technical information
* Cabinet . . :
like : power, airconditon etc.
* Tower

* Mast Node C
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% feeczpospolitiPoliia Connection between networks

Network 2

Network N
Interconnect Node:

* Location ( address )

* Transmission Medium ( FO, RL, Cable ...)

* Transmission technology ( ATM, SDH, PDH, Ethernet ...)
* Throughput
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Radio network model
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Replacement

North

@
RadIO"ne Runalzone
Geographical coordination of BTS

BTS with sector antennas

14



FTTH — Ethernet —xDSL network examples
versus network model

Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;j

Interconnection Point
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Urzad Komunikacji Elektronicznej investments
* Access Network * Fiber optic lines
— City-level of information — Cable between A and B
— Current year and next year orAtoA
— Data divided on access — Cable length
technology: — Number of pair
e Cable network like xDSL * Free pair to lease
* Mobile (2G/3G) — Level of EU fund
e LAN/WLAN
* Ethernet

AIM - to discover investment trends in telecom market

17
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Investment done in 2012 Investment plans 2013
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The map shows towns and cities The map shows towns and cities where new
where broadband network broadband network terminations are planned
terminations were built in 2012 to be build in 2013

* Planowane w2013 r. zakonczenia
Swiattowodowe
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Services

* Information about Services broken on access technology
assigned to the access node.
— Location of services on building level
— Data are consistent with infrastructure data

e Sold services

Video

“~Content s.wm-—]- o @ Coverage

~— Y
& e = " & Addresses supplied by access network
IPI Core r

PSTN'TDM o
"\-——-&J—/

AIM - to localize dominant operator on defined level ( part of city, city, community, etc.)
to create useful for the market indicators ( HHI, Internet penetration...) and made
geographical market segmentation



Penetration of Internet access service and voice service

Penetracja budynkowa
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Format of input data

infrastructure

 For big and medium telecoms
« XML with detailed XSD structure
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Data Capture process

Initial version
Final version

Quality data verification



Communication channels and systems
Urzad Komunikacji Elektroniczne;j _initial version

Rzeczpospolita Polska

Data eransing exports SDQ

XML Import i
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Przejsciai
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Adaptive-three level process
of data verification

Preparation of the data Ivrj

Built-in validation
rules, dictionaries,
address data in
accordance with

Teryt

1

coyrie ] [ e e fxoo.
enrar | 000 |

Built-in validation
rules, dictionaries,
address data in
accordance with
the rules Teryt
plus an additional
consistency

Data loading process Gu layer of validation

Validation rules common to all forms of
loading data: dictionaries, address data in
accordance with Teryt, field types, field
lengths, the mandatory fields

\(

New level

23 accuracy rules

stored data

The verilication process of

VAN

Input validation rules
built every year as a
1t of analysis of

the most common
mistakes

A

—@@and telccommunications

Statistical analysis of the error
The new rules based on the
characteristics of the systems

technologies
Modification of rules and
climination of inefficient rules

Kl"le analysis of data (oﬂ-line)-\
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of accuracy rules

Rule 1: Full accuracy of data

Description: Checking data in the SIIS for compliance with the principles of SIIS v3 (related
mainly to data imported from SIIS v2, that was not updated by the entity).

Rule 2: Coordinates outside Poland

Description: The declared coordinates of the object are outside the smallest rectangle
containing Poland. Parameters: Coordinates of the object have a geographical latitude
outside the range from 49°00' to 54°50', or longitude outside the range from 14°07' and
24°09".

Rule 5: Potential of the third party

Description: Zero coverage is given for using infrastructure of the third party (BSA, WLR).
Parameters of the rule: Each record with zero number of clients and infrastructure_owner
field belonging to a defined set. The initial set is determined as: ("WLR%','BSA%').

Rule 15: Addresses of many buildings

Description: Under one record of the range there is data for many buildings. Parameters of
the rule: House number matches one of the given patterns. Suspicious patterns: house
number contains commas, a dash, or more than three numbers.

Rule 16: Address of an apartment building

Description: Address of the building is given together with the address of the apartment.
Parameters of the rule: An address field contains a subsequence of a defined set. The initial
set: ('LOK.','M.").
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of accuracy rules -1

Rule 17: Text in the number of the building

Description: The building number contains long sequences of letters. Parameters of the rule:
In the building number there are sequences of letters longer than M. Proposed M = 2.

Rule 18: Many inaccurate addresses

Description: A large part of the address records is not in the address reference database.
Parameters of the rule: The percentage of non-covered addresses of the operator exceeds
M% for operators higher than N records or above O addresses. Proposed M=40, N=100,
0=50.

Rule 20: Nodes not linked with co-location

Description: The node does not have a declared co-location, but its address is the same as
the address of a certain co-location of the same operator. Parameters of the rule: The
identity of node and co-location addresses of a given operator in the absence of specific co-
location in the node record.
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of accuracy rules-2

*  Rule 22: Suspicious radius of the sector

* Description: Incorrect value of the radius in the context of the reported transmission
technology. Parameters of the rule: The radius of the sector exceeding:

— 3 km for the WiFi,
— 50 km for the WiMAX technology,
— 15 km for the LTE technology
— 15 km for LMDS technology.
* Rule 23: Wrong terminating segment of cable lines

* Description: Incorrect topology of cable networks. Parameters of the rule: Reported initial
segment of the cable line is equal to the terminating segment.
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Third Inventory process

Outcomes compared to all previous
processes

31
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Entities requstes to send data

: No. of requests
Entity type

PT
JST

10231 9021
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Inventory 2012 r. Inventory2011r. Inventory 2010 r.

Nodes [/ 261166 | 217698 124687

Cables or radio
lines
Interconnections | 9429 [ 7641 | = 2173

Splices  [[11/85604 | |[[41075 | 30835
Collocations  [[6447 " [74885 | 4184

Relations

Cables or

Relations L
radio lines

=@=—|nventory 2012 r.
== Inventory2011r.

==j==|nventory 2010 r.

Interconnecti
ons

Collocations

Splices
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Better collectability of data

Entities that provided data for the years
2011,2012i 2013

B PT MIST EPUP
100

Inventory 2010r. Inventory 2011r. Inventory 2012r.

Estimation - volume od data represents more than 90 % of market
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Report content

* The Report presents in detail a current condition of the infrastructure, investment
projects implemented in 2011, as well as investment projects planned for 2012 within the
following areas:

* fibre optic network terminations,

* telecommunications network nodes,

* access hodes,

* coverage of cable and wireless networks,

* penetration of cable connections or wireless terminals in buildings,

* occurrence of cable connections or wireless terminals in residential buildings,

» existence of buildings enabling collocation.

Detailed information is presented in the form of tables, charts and maps at the Polish
province level (some information is presented at the commune level).

37
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The data were used for the purposes of:

For telecommunications operators, as well as for other entities
possessing/investing in telecommunications infrastructure, the report
should be a source of detailed information allowing to make business
decisions on new investment projects or modification of the existing
Infrastructure as well as on the market competitiveness,

for other investors, the report may be a source of information
concerning the attractiveness of a given investment location from the
point of view of accessibility to telecommunications technologies,

for local self-government and other local government units, the report
may be not only a basis for making decisions on investment projects
financed with public means, but also a flagship of their activity and
prospective plans related to the region attractiveness,

38
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The data were used for the purposes of

« Regional Operational Programs and the "Eastern Poland"
Operational Program during notifications to the EU of plans for the
roll-out of regional broadband networks.

« Measure 8.4 (last mile) as regards the allocation of financial
resources to small and medium sized undertakings for the roll-out of
the last mile

* issuing opinions with regard to public resources expenditure on the
roll-out of telecommunications networks by local self-government
authorities.

« For consumers, the report may be a tool enabling selection of the
most attractive telecommunications technologies, as well as a source
of information allowing for selection of the most competitive market
offer.

39
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Inventory is now a regular part of the development of
broadband infrastructure in Poland

* |tis part of the strategy of the President of UKE

* |tis atoolin new financial perspective 2014-2020
to localize public intervention

* |nventory results and indicators are basic to
National Broadband Plan

* It supports the development of analytical studies
on broadband internet in Poland
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Data presentation

SIIS geoportal

42
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All data becomes from SIIS,
panel for data gathering and
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Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

Atlas of Infrastructure

Voivodship level
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Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

Atlas of Infrastructure

District level -Infrastructure around the medium city
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Rzeczpospolita Polske

Atlas of Infrastructure

Urzad Komunikacji Elektroniczne;

District level-Small city and rural area
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Rzeczpospolita Polskz Infrastructure 2011

Urzad Komunikacji Elektroniczne;
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Rzeczpospolita Polska Infrastructure 2011 and2012

Urzad Komunikacji Elektroniczne;

Mapy infrastruktury Mapa
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Rzeczpospolita Polska
Urzad Komunikacji Elektronicznej

Report system in UKE

Tabular reports
GIS reports

49



Rzeczpospolita Polska
v Urzad Komunikacji Elektroniczne;j

IT environment
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Rzeczpospolita Polska
Urzad Komunikacji Elektronicznej

Analyses, reports,
indexes, penetration,
thematic maps.



Rzeczpospolita Polska
Urzad Komunikacji Elektronicznej

Indexes



& RzeczpospolitaPolska 1N @X for market concentration

Urzad Komunikacji Elektroniczne;j

Definition of 'Herfindahl-Hirschman Index - HHI'

A commonly accepted measure of market concentration. It is calculated by squaring the market
share of each firm competing in a market, and then summing the resulting numbers. The HHI
number can range from close to zero to 10,000. The HHI is expressed as:

HHI = s172 + 5272 + s372 + ... + sn"2 (where sn is the market share of the firm, nis the number
of firms).

The closer a market is to being a monopoly, the higher the market's concentration (and the
lower its competition). If, for example, there were only one firm in an industry, that firm would
have 100% market share, and the HHI would equal 10,000 (10072), indicating a monopoly. Or, if
there were thousands of firms competing, each would have nearly 0% market share, and the
HHI would be close to zero, indicating nearly perfect competition.

53



Wskaznik HHI

M 5000do 10 010
@ 2 400do 5000
[0 1800do 2400
[0 1000do 1800
O Odo 1000

Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne; HHI example

Can be calculated for different technologies:
* Mobile
* Cable network




Rzeczpospolita Polska
Urzad Komunikacji Elektroniczne;

e BAI (Broadband Achievement Index) and
polish equivalent WDUS consist of:

— Broadband Infrastructure Availability Index - BIAI
— Broadband Service Penetration Index - BSPI

— Broadband Infrastructure Competition Index - BICI
— Broadband Digital Inclusion Index - BDII

* We can calculate Index for chosen area.

— In Poland we start aggregation from building level
— In USA it’s census block



Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

Density index and usage

Density of broadband Internet services against definition of White , Gray and Black areas

0

s %
~ e o1

Old definition of WGB :

* White - lack of operators
» Grey - one operator
* Black - min. two operators

New definition:

Number of Broadband Internet
Services on building level
aggregated into city divided by
number of households.

No more than 30% is adaptable
level .

Definition of Internet service:
No less than 2Mbps

Legenda
0%
0%-5%
5%-10%

LS
X A
10% - 20 % il Lo
A

20% - 30%



Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

Penetration change of access network on
building level
2011->2012

zmiana penetracji w latach 2011-2012
- wzrost o conajmniej 50%
B vzrost 0 30-50%
wzrost 0 20-30%
wzrost 0 10-20%
wzrost do 10%
spadek do 10%
- spadek powyzej 10%

enetracja budynkowa powyzej 90 proc.

D granice wojewodztw



Cable TV penetration in Warsaw

PT1
PT2
PT3
PT 4
PT5

PT6
PT 7
PTS8

PT9

Not supplied addresses



Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

Rembertow

TV+TEL




Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

V+TEL+INT




Rzeczpospolita Polskz Infrastructure building penetration

Infrastructure building penetration of cable Infrastructure building penetration of cable
network without CATV network without CATV break down on telco
operators




Rzeczpospolita Polska G .
rid analyses

Urzad Komunikacji Elektroniczne;

Grid analyses (250%250, CMC13, census area, post code ....)
Each cell can represents .:
-number of buildings

- density

- Internet speed

- No. of Internet suppliers

T HE




RaeczpospolitiPolska Statistical area CMC xx from Acxiom

Urzad Komunikacji Elektronicznej Commercialdata

Geographical data:
- Land form

- Urban/rural area
- etc.

voivodship 4

{CMCH units

Index of financial services usage

\ Index of financial conservatism

Indexes




Domy jedno i wielorodzinne
Indeks ISE

B 70to87
[ B0to70
[ s0toBO
[ 40to50
B 14to040

1 ] L
AL_KAZIMIERZA JAGIELLONCZYK

S M [

opot at the

Statistical estimation of Acxiom Economical Stability Indicator in S
level of households. We can compare this spatial data with georeferneced
data concerning Telco technology, sold services or particular index to find

answers for more sophisticated questions




20 to 2 330
00 to 2 020
00 to 1 800
00 to 1 600

0Oto 1400

Statistical estimation of Equivalent Income (income per person in a HH) in
Warsaw agglomeration at the level of CMC13 areas .We can build correlation with
internet penetration and try to find the same correlation in other region.




Rzeczpospolita Polska
= Data usage 3

Urzad Komunikacji Elektroniczne;j

Inventory indicator helps adjust Purchasing Power Index Inventory outcomes

TN, “
> A — ~
T e 5 }
7 G DS TN ) / .
4
4

......

7

Indeks Sity Nabywczej Vectoss

M 150d0248  (31) I gl AR % B

B 110do150 (179) &d > pe

[ 90do110 (709) Uy
g p Lack of Access Network

PP1 help us to understand market phenomenon and define right market

International supermarket chain operating in the territory of Poland for the project
launch online sales applied to the UKE on the data of the penetration of Internet access

services at the municipal level.
Supermarket chain management expect that this information help to find optimal location for

market with e-sales functionality.
66




Poziom nasycenia ustugami szerokopasmowego
dostepu do Intemetu o przepustowosci min. 2 Mb/s
@ 20%do386%

@ 10%do20%

@ 5%do10%

© 1%do 5%

O 0%do 1%

Wskaznik sity nabywczej
B 92d0115 (38)
H ssdo 92 (19)
O s5do 88 (21)
O 78do 85 (29)
O 72do 78 (30)

Purchasing Power Index versus
density of broadband Internet serwices

Wezly w wojewddztwie podiaskim
¢ Wezly szkieletowe

O Wezly dystrybucyjne

@ Wezly dostepowe

Wskaznik sity nabywezej
B 92%do115%
0 sekdo 92%
O e5%do 88%
O 78%do 85%
0 72%do 78%

Purchasing Power Index versus
Network nodes location



Poréwnianie projektu "Rozwoj Polski Wschodniej"
z istniejaca siecia swiattowodowa
woj. Podkarpackie

18 |PODKARPACKIE 14] 169 183 647 130

Buffer analyses

Poréwnianie projektu "Rozwéj Polski Wschodniej"
z istniejaca siecig Swiattowodowa
woj. Lubelskie

micjscoivatcl bufor 6km wokst weziéw (w ramach RPW) I:I granice wojewddztw

‘” ~ bufor 4km wokél weziow (w ramach RPW) : granice powiatow

inwestycje w ramach RPW - wezly szkieletowe -

bufor 2km wokét weziéw (w ramach RPW) graniec gmin

inwestycje w ramach RPW - wezly dystrybucyjne Rzesz6w najwigksze miasta regionu

niejace zakorczenia $wiattowodowe

westycje w ramach RPW - wezly szkieletowe

vestycje w ramach RPW - wezly dystrybucyjne

bufor 6km wokét weztéw (w ramach RPW) D granice wojewddztw
bufor 4km wokot weziéw (w ramach RPW) : granice powiatow
bufor 2km wokét weziow (w ramach RPW) graniec gmin

najwigksze miasta regionu



Wezly - zakoriczenia rabiolinii z 1 km buforem

. P4 Sp. zo. 0.

@ POLKOMTEL Sp. z 0. 0.

. PTK Centertel Sp. zo. 0. £

. PTC Sp. z 0. 0.

Maszty, wieze operatorow
komoérkowych
(1 km bufor wokét nich)




Rzeczpospolita Polska
Urzad Komunikacji Elektronicznej

Maps (network location, network
coverage, investment location)



Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;
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Rzeczpospolita Polskz Networ k coverage map

Urzad Komunikacji Elektroniczne;
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Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne;

Last miles projects are in mix radio-fiber and fiber technology
( dark orange and red dots)

Miejscowosciw ktérych realizowane sg
projekty w ramach Dziatania 8.4 POIG

* technologia mieszana - $wiattowodowa/radiowa
* technologia radiowa
technologia swiattowodowa

Odsetek gospodarstw domowych
bez weztow dostepowych

B od 15% do 22% (5)
B od 13 % do 15% (1)
M od 10%do 13% (4)
O od 7%do 10% (1)
[ od1%do7% (5)

Action 8.4 dedicated for small and medium enterprises in the
context of areas without access networks



Rzeczpospolita Polska
v Urzad Komunikacji Elektroniczne;j

Development trends for mapping
system (SIIS)

Improved law, new functionality,
uniform system to fulfill the report
obligations of operators



* Rzeczpospolita Polska I m p rOVEd Iaw a Ct

Urzad Komunikacji Elektroniczne;

* Purpose-to provide a reliable source of
information

 Main changes
— Added information about services.

— Lack of request since 2014. Obligation to send
data to 31 March every year.

— Adaption to change ownership.

— Improved dictionaries (transmission systems
access technology, cable type etc.)



How find optimal connection
between

Rzeczpospolita Polska

Urzad Komunikacji Elektroniczne; two points through FO network?
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Rzeczpospolita Polska

Urzad Komunikacji Elektronicznej Uniform system for entities

National map register

Migrations to passive atlas and one
step shop

Reporting obligations :NRA, EU, geographic
segmentation, Central Statistical Office
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Rzeczpospolita Polska
Urzad Komunikacji Elektroniczne;

Thank you for your attention

Marek Ostanek
Office of Electronic Communications
Department of Infrastructure Development

m.sliz@uke.gov.pl
m.ostanek@uke.gov.pl
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