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@ AKOS Introduction

¢ Facts and challenges in Slovenia

o AKOS - Fields of activity

© Projects from spectrum strategies 2019 - 2026

c Convergence of Fixed and Mobile, Broadband Markets
o Mobile coverage

o Terrestrial linear TV Broadcasting market - current use
of UHF band (470-694 MHz) in Slovenia

¢ What is possible usages till WRC-317?




(")\ AKOS Facts and challenges in Slovenia

- GDP: 29.753 EUR/pop in 2024 “
= Land area ~ 20 000 km?2

> Population ~2 M (100 inhabitants per km2)

> Second most rural EU country after Luxemburg.

> The number of inhabitants per km2.is lower
than 10 in approximately 50% of the territory

= Alpine area covers approximately one fifth of
the country |

> One third of the country is covered by forests

L 4

> The building of optical fiber is extremely
expensive

> Slovenia has imposed very high coverage

obliiations reiuirements on 800 MHz



@ AKOS AKOS - Fields of activity

Director Telecommunications: Market regulation + Networks & services
Economic analysis
Spectrum management: Broadcasting +Mobile + Radiocomm.
Electronic media
Railway services
Postal services
Frequency spectrum measurements and control
Operator Control
Monitoring Infrastructure Investments

Legal Affairs

Supporting activities: HR, IT, accounting




Projects from spectrum strategies —

() .
@/ AKOS 2019 - 2026 - Actions
= 700+ Multiband Auction (700/1500/2100/2300/3600/26000 MHz) — 2021 @
o Spectrum Strategy —2021-2023
> Action 1: WRC bands after adoption of EC DEC for 40 GHz band — public enquiry X

remaining 26 & 40 GHz , possible auction of upper 6 GHz band

= Action 5:2021-2023 local Auction parts of 2300/3600 MHz for TRA-REC or verticals over@X
private or public networks — 2024 (9 winners), an other public tender 2025 — in progress

© Action 6: in case of interest Auction 2 x 5 MHz in 410-430MHz for business critical
o Action 7: in case of interest help in assigning 2 x 5 MHz in 450-470MHz for PPDR g
= Action 9: Assign locally parts of 3800-4200 MHz for verticals - service/technology neutral

= Action 11: Local Auction for remaining spectrum 10/12 GHz for MMDS/BWA- completed
2024

c Action 14: The need for more capacity in FS - refarming the bands for P-P fixed links-
completed 2024

©  Spectrum Strategy 2024-2026

channels in accordance with the GE 06 agreement or for public mobile technologies or
for 5 G broadcasting, DTT protection in neighbouring countries at least until WRC-31

o Action 4: In accordance with Article 4 of ECC DEC2017/899 use 4G/5G/6G in UHF :



https://www.akos-rs.si/fileadmin/user_upload/dokumenti/Radijski_spekter/Strategija_upravljanja_z_rs/Strategija_upravljanja_radiofrekvencnega_spektra_za_obdobje_2024-2026_potrjena.pdf

Convergence of Fixed and Mobile,
@ AKOS Broadband Markets in Slovenia Q4/2024
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https://eanalitik.akos-rs.si/?tx_agindicator_filter%5Baction%5D=indicator&tx_agindicator_filter%5Bcontroller%5D=Filter&cHash=d3c1174bbffcfe60799f33add07212dd
https://eanalitik.akos-rs.si/?tx_agindicator_filter%5Baction%5D=indicator&tx_agindicator_filter%5Bcontroller%5D=Filter&tx_agindicator_filter%5Bi%5D%5B0%5D=9&cHash=bbb8c5d64379005b90bdd53284ebc640

Market shares of the 4 MNOs in
@ AKOS |
U Mobile Markets
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@ AKOS  Market shares of the 4 MNOs in Fixed Markets
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2014 Multiband Auction - Special coverage
@ AKOS obligations for one 800 MHz lot — MNO Al
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95% of the Bembulatioh' of SIovenla
in 3 years (10 Mb/s BS->TS outdoor)/

(2 Mb/s TS->BS outdoor) +
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Al and TS offer 5G/IPTV
(3" ) AKOS

Example, Al wireless offer:

o For TV over 4G/5G: Al
Brezzicni Net 20.99 €/m +

c TVL34.99€/morS 40.99
€/m

¢ LTE internet 40/5 Mb/s user
experience (200 GB/month:
20/5 Mb/s guaranted)
(>200GB/month 2/1 Mb/s
guaranted)

o Up to 150 channels,
unlimited data transfer/m
¢ Modem1l€/m:

TV programl
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https://www.a1.si/a1-brezzicni-net

@ AKOS MNO spectrum holdings and deployment

3195 3495 2895

n B [T ]

156 2993
821 487
919 1703
3120 3042 3036

0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
LTE 900 1034
B 700 MHz FDD ® 700 MHz SDL  ® 800 MHz FDD m900 MHz FDD ® 1500 MHz TDD m 1800 MHz FDD
SDL 1500 529

o Assigned spectrum by MNO

B 2100 MHz FDD ® 2300 MHz TDD M 2600 MHz FDD B 2600 MHz TDD M 3600 MHz TDD W 26 GHz TDD

o Own own outdoor BS locations No. 4980 3335 3045

LTE 2100 1350 1573 1201 486
Operater Total UMTS

LTE 2300 60 930
1156 1152 1152 670 T 615 291

651 NR 700 1850 914
N @
163
NR 2600 532

12 CE L 1310 757 | 466

A1l Slovenija

1336 1346

Telekom Slovenije 1353

1148 1146 1147 1146

Telemach

146

146

146

Source: AKOS Report January 2025


https://www.akos-rs.si/fileadmin/user_upload/dokumenti/Raziskave__analize__porocila_in_statistika/RF_Spekter/Pokritost_s_storitvami_mobilnih_tehnologij_avgusta_2024.pd

4G Coverage

Slovenia

territory of| -

A1:2025 TS:2025
>99% >99%
population population
and 93.65 and 97.45%
% of the of the
territory of| "= territory of
Slovenia |- Slovenia
TM:2025 | T-2:2025
>99% 56,54 %
population population
and 93.6% and 19,55 %
of the | of the

1 territory of
Slovenia

=5 o0 @b-10sdmmeino 5.

BoR (18)237: Excelent:-88 dBm,
Good: -98 dBm ,satisfactory: -108 dBm

Source: AKOS Report January 2025



https://www.akos-rs.si/fileadmin/user_upload/dokumenti/Raziskave__analize__porocila_in_statistika/RF_Spekter/Pokritost_s_storitvami_mobilnih_tehnologij_avgusta_2024.pd

@ AKOS  eMBB 5G Coverage (2300 & 3600 MHz)

A1:2025 T1S:2025
70.93 % 64.98%
population population
and 19.20% and 18.21%
of the of the
territory of territory of
Slovenia Slovenia
TM:2025 | T-2:2025
42.93% | 0.94 %
population | population
and 6.01% and 0.05 %
of the °| of the
territory o | territory of
Slovenia | Slovenia ,

eMBB — support for extreme data rates (max. DL 20 Gb/s and
Source: AKOS Report January 2025 3raat yser experience of 100 Mb/s, max. UL 10 Gb/s and 50 Mb/s
user experience), delays at the user <4 ms
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https://www.akos-rs.si/fileadmin/user_upload/dokumenti/Raziskave__analize__porocila_in_statistika/RF_Spekter/Pokritost_s_storitvami_mobilnih_tehnologij_avgusta_2024.pd

A1:2024 2G TS:2024 2G
>99% >99%
population population
and 98.21% and 98.91%
of the of the
territory of territory of
Slovenia Slovenia
TM:2024 T-2:2024 3G
2G&3G 60.91 %
>99% population
population and 26.7 %
and 97.62%- of the 0
2G, 95.9%- territory of
3G of Slovenia
Slovenia

2G: Excellent:--73 dBm, Good: -83 dBm ,satisfactory:
3G: Excellent:--76 dBm, Good: -86 dBm ,satisfactor

Source: AKOS Report April 2024




@ AKOS Broadcasting landscape in Slovenia 2024-
N\ What kind of TV you have in your house hold?

D osx 0,0%
] ‘ . 01
PC/Mobile Device l o] 2024
L m 202
Cable TV | -
51 . 2022
o o™ ¥ 2021
Other 0%
P TV L - 2020
2019
| do not know & :?: 2018
Terrestrial TV Lﬂ ® 2017
Terrestrial TV ' 0,7% £ .. 2016
0,3%
i 1%
Satellite TV 19
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https://www.akos-rs.si/fileadmin/user_upload/dokumenti/Raziskave__analize__porocila_in_statistika/Elektronske_komunikacije/Izdatki_za_storitve_2024.pdf

@ AKOS  Terrestrial linear TV Broadcasting market

o RTV Slovenia MUX A

Mux-A

MPEG-4

ISO/IEC 11172-3 (MPEG-1/11)
27 | 522 MHz
VZHOD

%

EAST /i\
32 / 562 MHz ll
7 / 522 MHz CENTER X
ZAHOD /,_X‘J E
WEST 3
y < vl
Ly e /f\\f‘} I‘('gval

Source: https://www.rtvslo.si/oz/oddajanje/dvbt/opis/538583

https://www.rtvslo.si/oz/oddajanje/dvbt/programi/543636



@ AKOS Current use of UHF band (470-694 MHz) in
N\ Slovenia - Coverage of DTT MUX A

¢ 162 Tx sites, coverage 97 % of households
¢ Ch. 27 and 32

“Ch. Flow Fc  Fup BW
27 518 522 526 8
32 558 562 566 8




AKOS workshop on 5G Broadcasting:
> AK
@ OS Bled, 8.5.2024

o 17 speakers

o 60 participants from 9 countries
© 3 sessions:

o Regulatory framework

o 5G Broadcast / Multicast Operators Trials (RAI, ARD,
Yle, OIV)

o 5G Broadcast / Multicast Manufacturers Trials (Rhode
Swartz, 5G Mag, Qualco, Nokia, Ericsson)

o The need to converge to open possibility for large
enough market to open band 108 (DL — only) and to

possibly combine linear TV 5G broadcasting with IPTV on
demand over 5G




@ AKOS WRC-23 AI1.5 - CEPT

WRC-23 has under agenda item 1.5, through
footnote 5.15B - secondary mobile allocation for the
band 470-694 MHz - opened possibility to deploy
mobile service in accordance with the Geneva 2006
Agreement and the Geneva 2006 Plan.




@ AKOS Channel rasters bellow 700 MHz

Global 470-69x MHz opportunities

~2/3 of 470-694/8 MHz _ ~1/3 of £70-694/8 MHz
MAM nfl UL B12 UL
APT nl05 UL B28 UL
n71 UL B28 UL
MEA n7l UL B28 UL
CEPT Y nfl UL B28 UL
450 475 500 525 550 575 600 625 650 675 700 725

600 MHz FDD opportunities in various regions, considering broadcast use in neighboring countries,
(N71: DL 617-652MHz, UL 663-698 MHz; n105: DL 612-652MHz, UL 663-703 MHz)

DL opportunities including 5G Broadcast and mobile supplemental DL in co-existence with broadcast
in neighboring countries or even within the same country, considering potential future 600 MHz FDD,
evolving in CEPT, applicable globally (n108: DL 470-698 MHz)

b ® 2024 Nokia *] Radic Astronomy channel 606/608-614 MHz hO(IA
r .



(’i AKOS

UHF band (470-694 MHz) —
Slovenian GEO6 multiplexes

6

Frequency plan — channels in frequency band 470 —
694 MHz — SVN MUXes:

Ch. |Flow |Fc  |Fup |[BW Ch. |Flow |[Fc  |Fup |BW

21| 470] 474| 478 8 35| 582| 586 590| 8|Zahod (West) & Center +VTV (Ravne , Celje
22| 478| 482| 486 8 36/ 590| 594/ 598| 8

23| 486| 490| 494| 8 37| 598| 602 606 8|Vzhod (East)

24| 494| 498| 502| 8 38| 606] 610 614 8|Center & Vzhod (East) Channel 41
25| 502| 506/ 510| 8 396146186221 8

26| 510/ 514| 518 8|Ljubljana 40 622| 626/ 630 8

27| 518| 522| 526| 8/MUXA 41| 630, 634 638 8|Zahod (West) & Center

28| 526/ 530/ 534 8 | 42| 638 642 646 8

29| 534| 538| 542| 8 43| 646] 650, 654 8

30| 542| 546| 550| 8 44| 654) 658| 662| 8|Vzhod (East)

31| 550/ 554| 558| 8|Zahod (West) 45| 662| 666/ 670 8|Center & Vzhod (East)

32| 558/ 562| 566| 8/MUXA 46| 670 674) 678 8

33| 566 570| 574| 8|Zahod (West) & Center | 47| 678 682| 686| 8|Ljubljana

34| 574| 578| 582| 8 48| 686] 690 694 8 Band 71 DL




600 MHz conclusions
> | AKOS
b What is possible usages till WRC-317?

o Test licenses and licenses till WRC-31 could be issued for:

¢ Testing of 5G broadcasting (as well mobile and nomadic
usages)

o IPTV

o Testing of other 4G/5G applications e.g.: m-loT, C-V2X,
broadband PPDR.

o Evaluating coexistence in the field between 5G
supplementary downlink and 5G broadcasting (the same
technology), when using principles defined in mobile cross-
border recommendations and agreements,

o Cross border projects/testing with e.g. RAI, ORF, .




@ AKOS Questions

Mag. META PAVSEK TASKOV ‘/
g Head of Mobile Communications '

+386 1583 63 63

l meta.pavsek-taskov@akos-rs.si
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