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@ AKOS Introduction

> Coverage obligations imposed in licence
= Methodology for verifying the fulfilment of obligation

> Practical results of calculations and comparison with measurements




Public tender with a public auction
)
")
Q/ ARDS for 800, 900, 1800, 2100 and 2600 MHz

One of the goals was:

Bridge the digital divide and contribute to the objectives of the
Digital Agenda for Europe (30 Mb/s to all inhabitants till 2020)

Mechanisms :

> Licence obligations:
> General coverage
> Special coverage and
> FWBA obligation

> Monitoring




@, AKOS General coverage obligations

Operators must provide commercial wireless electronic
communications services:

= In each assigned frequency band < 1 GHz:
o 25% of the population of the Republic of Slovenia after 1 year,
c  50% of the population of the Republic of Slovenia after 2 years,
e 75% of the population of the Republic of Slovenia after 3 years.

> By using any of assigned bands above > 1 GHz
o 25% of the population of the Republic of Slovenia after 3 years,
> 40% of the population of the Republic of Slovenia after 5 years




7N To provide commercial wireless electronic
> | AKOS o -
N7 communications services in 800 MHz

= means providing broadband wireless service with bit rate of the
user experience of at least 10 Mb/s from the base station to the
mobile user terminal (outside of buildings / outdoor)

= user experience of at least 10 Mb/s means that the result of the bit
rate speed measurements done by user on the terminal by the
Agency approved application on the measuring server of the
Agency, within 90% of measurements reaches at least 10 Mb/s.
(measurements made outside the peak hour time — up to 2 hours
notified by operator)




Special coverage obligations
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(’T 1 AKOS FWBA obligation
\

On user request provide substitutes for fixed broadband access
(Fixed Wireless Broadband Access - FWBA)

> installing appropriate internal or external customer-premises equipment
(CPE) with a suitable antenna,

> >10 Mbps DL

> minimum data transfer > 2 Mbps (99,9 % availability within 2 hours)
= >1 Mbps UL

> obligatory for permanent residences and businesses

> which do not have the option of receiving a suitable alternative
broadband connection with a bitrate of at least 10 Mbps, and

> which are within the area of coverage for individual settled locations,
even if they are not a part of a settlement or a contiguous group of
settlements from the list of 300.




@J AKOS Monitoring of coverage obligations

> Same principle of monitoring general and special coverage
obligations :

> based on the calculation of coverage using the information
about base stations submitted to the Agency by the licence
holder; and

> based on random measurements of service quality at user
locations, which the Agency conducts at its own discretion
to verify the accuracy of information submitted by the
licence holder.




(’T 1 AKOS Submitted data
\

> the locations of the BS in accordance with a specified geographical projection;
> heights above ground level in meters;
> For each sector:

© azimuth — direction (degrees);

© horizontal 3 dB beamwidth (degrees);

e combined mechanical and electrical downtilt (degrees);

o vertical 3 dB beamwidth (degrees);

> the effective isotropic radiated power EIRP;

© an indication of the frequency used in each cell (sector);

> cell identifications (Cell ID, PCI, TAC, eNSB, ...)

= a map of Slovenia with base stations and covered areas (GIS format, vector
graphics, defined by the Agency in cooperation with each operator);

> a list of raster cells covered with the technical specifications for coverage level
calculated on that basis;




@ AKOS Monitoring of special coverage obligations

> Same principle of monitoring general coverage

> Monitoring of selected settlements from the list of settlements at
the operator’s discretion

c Every 3 Months operator sends a plan of settlements to be
covered

> After every deadline operator sends a report on covered
settlements




@, AKOS Additionall data

> a list of covered populated addresses in certain settlements
from the list of 300;

> the population coverage in percent for each selected
settlement in accordance with the data base on populated
addresses (available on the Agency’s website);

> and a list of addresses (HS_MID) and the number of FWBA
connections at these addresses.

{




@, AKOS Monitoring of FWBA

7
(9

Checking :
> operator offering FWBA ?
> report on existing installation of FWBA

= Monitoring of capacity to ensure minimum data transfer rate of at
least 2 Mbit/s down link

> In case of non fulfilment of obligation to provide FWBA service at
the requested addresses monitoring if those addresses :

> are within the area of coverage

> in reality do not have the option of receiving a suitable
alternative broadband connection with at least 10 Mbit/s down
link
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7N Methodology for verifying the fulfilment of
Q/ ARLS obligation
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Measurement — MIMO antenna + simulation




@ AKOS Measurements — LTES00

= Drivetest:
o UE —Samsung Galaxy S3
©  Scanner R&S TSMW
= 1x PcTel LTE antenna (700-2700MHz)

= 2x PcTel LTE antennas (700-2700MHz)
© MIMO EAD LMO7270 antenna (690-2700 MHz)
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> AKOS Measurements — LTESQ0

UE - Samsung
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(’f AKOS Measurements — LTESQ0
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(’f AKOS Measurements — LTESQ0
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56 cells on 20 locations, is coverage really >25% ?

Realization of general coverage obligation
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@ AKOS Realization of general coverage obligation




@ AKOS Special coverage obligations - realization

10MbpsUE

30MbpsCPE on 5m

10MbpsCPE on 5m

Actual realization in rural area of Zapotok (eNB Turjak)
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@ AKOS Coverage in 800 MHz band after 1st year

800 MHz (31.5.2015

% coverage of RS ( 800 MHz)

Operater No of cells / FB report AKOS calculation (-103 dBm)
Tuémobil 57/20 31 39,5 (-119 dBm) 22,3
Telekom Slovenije 207/76 40,3 43,3 (-110 dBm) 31,4
Si.mobil 1157/418 68,9 67,1 (-100 dBm) 72,64

Number of covered areas

(white spots) 108

Number of FWBA on white spots 61
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Thank youl!




