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Efni: Drog ad skilmalum vegna tidniuppbods

Visad er til samradsskjals Post- og fjarskiptastofnunar (hér eftir ,PFS"), dags. 11. oktéber
2016, par sem stofnunin dskar eftir athugasemdum vegna fyrirhugads Uutbods 3a
tidniheimildum & 700 MHz, 2100 MHz og 2600 MHz tidnisvidinu og skilmala
stofnunarinnar vegna peirra. Med erindi bessu vill Siminn koma & framfaeri
athugasemdum og eru peer settar fram undir videigandi kaflaheiti i samreemi vid
framsetningu PFS.

Siminn vill fyrst taka fram 6sk sina ad PFS skodi pann moéguleika ad dreifa greidslum
vegna tidniuppboda, eins og tidkast t.d. i Finnlandi' og Frakklandi?, enda ljost ad
kostnadur getur ordid tdluverdur auk pess sem arleg gjold fyrir tidniheimildir eru farin ad
hafa talsverd ahrif. Siminn telur a.m.k. vert ad taka slikar greidsluadferdir vegna
tidniuppboda til frekari skodunar og meta hvort énnur urreedi séu teek til ad na sama
markmidi.

Vardandi skilmala PFS i tengslum vid hid fyrirhugada Gtbod vill Siminn einkum koma
peirri tillogu a framfeeri ad stofnunin midi fremur vid i skilmalum Gtbodslysingar ad
markadsadila beri ad na 99% Gtbreidslu @ a.m.k. 5 arum, ad pvi gefnu ad fallid verdi
fra peim uppbyggingarkréfum sem tilgreindar eru vardandi annars vegar fjélda og
stadsetningu senda (gr. 3.2.2.3.) og hins vegar ljésieidaratengingar (gr. 3.2.2.2.), sbr.
frekari umfjollun i fylgiskjali 1. Er Siminn peirrar skodunar ad ef erfitt er ad leggja
fjdrhagslegt mat a krofur geetu paer virkad frahrindandi fyrir markadsadila. Betra veeri ad
setja kréfurnar fram med peim heetti ad audvelt sé ad azetla kostnad vegna peirra. Engu
ad sidur hefur Siminn sett fram athugasemdir i fylgiskjali 1 vardandi drég PFS ad
skilmalum utbodslysingarinnar (p. & m. vardandi gr. 3.2.2.2. og 3.2.2.3.). Leggur Siminn
pbé aherslu & ad pad sé i samraemi vid bréun Utbodsadferda a Nordurlondunum og
akjosanlegast fyrir markadsadila, eftirlitsstjornvéld og neytendur, ad mida vid 99%
Utbreidslu innan heaefilegs timafrests fremur en uppbyggingarkréfur og krdfur um
ljésleidaratengingar. Med peim haetti verdur unnt ad na markmidi PFS vardandi
hamarksutbreidslu auk pess sem krofur Utbodsins verda skyrari par sem markadsadilar
hafa pa tok @ ad meta vaentanlegan kostnad vegna Utbreidslunnar & eigin forsendum.

1 Utbodslysing og skilméalar finnska samgéngu- og fjarskiptardduneytisins & tidniheimildum & 700
MHz tidnibandinu, vegna fyrirhugads tidniltbods pann 24. ndvember 2016.
2 Heimild: Analysys Mason. Spectrum Newsletter. April 2016.



Med pessu moti, p.e. med skyrum og einféldum krofum, verdur tidnileyfi ahugaverdar og
veentanlega verdmeaetara fyrir markadsadila.

Loks pykir Simanum einnig vert ad minnast & ad bjonusta eda kostnadur PFS vegna
Simans hefur ekki aukist vegna aukinna tidniheimilda - pvert & méti er pad aukin notkun
& Oléglegum bunadi sem truflar fjarskipti sem valda auknum kostnadi. Siminn telur
edlilegt ad sa sem ber abyrgd a oléglegum bunadi greidi fyrir eftirlit og kostnad PFS sem
af pvi hlyst. Er pvi edlilegt ad PFS skodi mdguleg Urraedi sem geetu verid til pess fallin ad
draga ur kostnadi fjarskiptafyrirtaekja vegna adgerda sem tengjast peim ekki og PFS geti
innheimt pa adila sem bera abyrgdina beint.

Oski PFS frekari gagna eda upplysinga fra Simanum mun Siminn leitast vid ad veita peer
upplysingar eins hratt og kostur er.
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Fylgiskjol:

1. Athugasemdir Simans vid drég ad skilmalum vegna tiéniuppbods.

2. Utbodslysing og skilmdlar finnska samgdngu- og fjarskiptraduneytisins &
tidniheimildum & 700 MHz tidnibandinu, vegna fyrirhugads tidniatbods pann 24.
névember 2016.

3. Kynning fjarskiptafyrirtaekisins Telefénica i byskalandi a radstefnu Digital Exclusive
Club i Brussel pann 10. september 2015.

4. Fréttatilkynning ARCEP i Frakklandi vardandi skilmdla 700 MNHz tiéniutbods, dags.
19. juni 2015.



Fylgiskjal

Athugasemdir Simans vid drég PFS ad uppbodsskilmalum vegna tidniuppbods.

Athugasemdir Simans eru settar fram undir sému kéflum og komu fram i drégum PFS
vegna tidniskilmala.

2. Skilyrai fyrir patttoku i uppbodi

Siminn telur vert ad PFS skodi ad setja einhverjar takmarkanir & heimildir & patttoku adila
sem hafa ekki stadid vid nlgildandi tidniheimildir eda hafa ekki nytt tidniheimildir med
skilvirkum heaetti. Gaetu slikar takmarkanir falid i sér ad adilum sé b6nnud patttaka eda
takmorkud med 6drum heaetti, t.d. med pvi ad slikum adila sé bannad ad bjéda i tilteknar
heimildir eda geti adeins fengid minni tidniheimildir en adrir.

I 6llu falli er mikilvaegt ad adilar geti ekki tekid tidniheimildir i gislingu og ad PFS hafi skyrar
heimildir til pess ad taka tidniheimildir af adilum sem hafa augljéslega enga pekkingu &
rekstri fjarskipta eda syni med ath6fnum sinum ad pad blasir vid ad tidniheimild verdi ekki
tekin i notkun.

3 Uppbodsandlag
3.2 Tidniheimildir @ 700 MHz tidnisvidinu
3.2.2 Utbreidslu og uppbyggingarkrofur

Siminn gerir athugasemdir vid fyrirhugadar kr6fur PFS i gr. 3.2.2.2. og 3.2.2.3. og telur ad
paer séu meirihattar hindrun vid ad tidniheimildirnar séu nyttar a skilvirkan hatt og jafnvel
geti verid pess valdandi ad tidniheimildirnar verdi ekki notadar.

Siminn aréttar ad almenn Utbreidslukrafa er ipyngjandi og kostnadarsom i framkvaemd sem
hefur bein ahrif & verdlagningu pjénustunnar. Vaentar tekjur sem fylgja utbreidslu eru pess
edlis ad markadslegar forsendur eru vart fyrir hendi ad teknu tilliti til pess gifurlega
kostnadar sem hver vidbot um 1% eftir 95% uatbreidsiu hefur i fér med sér. Sérstaklega
aridandi er ad kostnadur vid uppbyggingu sé fyrirsjdanlegur, raunhaefur m.t.t. tekna og
samkeppni, og ad timasetningar séu pess edlis ad uppbygging geti att sér stad med
edlilegum hrada og par med edlilegum kostnadi. Of skammur timarammi eykur kostnad og
kemur i veg fyrir svigrim adila til ad styra uppbyggingu med skilvirkum haett.

Siminn vill ennfremur vekja athygli @ pvi ad fjarfesting i binadi sem er 6parfur er séun a
fjarmunum og pjédhagslega dhagkvaem. Hluti af samfélagslegri abyrgé fyrirtaekja er ad
haga fjarfestingum sinum med skynsamlegum haetti. Utskipting & buinadi sem pegar naer
beim hrada sem 6skad er eftir er tilgangslaus. Ad leyfa fyrirtaeki ad rada hvenaer pad skiptir
eda breytir blnadi er lykilatridi i pvi ad fyrirtaeki hagi sér med samfélagslega abyrgum
haetti. Sem daemi um séun i formi 6parfa fjarfestinga ma nefna ad taeki eru flutt um hafid
eda med flugi sem ekki er porf a og/eda ad taeki eru ekin med bifreidum sem ella vaeri ekki
borf &. Allt framangreint felur i sér séun a eldsneyti sem er samfélagslega 6abyrgt. ba er



um ad raeeda umferd um vegakerfid sem er dnaudsynleg. Einnig er verid ad setja starfsfolk
i verkefni sem hefur enga pydingu fyrir notendur. I stadinn vaeri haegt ad einblina 4 meiri
uppbyggingu par sem p6rf veeri fyrir ad nyta tidniheimildina, t.d. a8 stédum sem hafa ekki
begar utbreidslu.

3.2.2.1 Almennar krofur til tbreidslu og hrada hahrada farnetspjonustu

Siminn telur mikilvaegt ad adlaga timasetningar a utbreidslukréfum m.t.t. Gthlutunar
tidniheimildar, pannig ad fyrstu Utbreidslukrofu 95% verdi ad vera nad 18 manudum eftir
uthlutun, i stad 31. desember 2017, og seinni hluta Gtbreidslu verdi midud vid fimm ar eftir
uthlutun, i stad 31. desember 2022.

Siminn telur pad jakveett ad PFS gefi pad skyrlega til kynna hvada Utbreidslu purfi ad na
einungis med 700 MHz tidnisvidinu. Hins vegar er éraunheeft og felur i sér dyrari
uppbyggingu ad stydjast vid 70% sem er skadlegt fyrir neytendur og i andstédu vid
markmid fjarskiptalaga um hagkvaem fjarskipti. bau fyrirtaeki sem t.d. hafa pegar byggt
upp kerfi sem er ndlaegt Utbreidslukréfunum pyrftu ad fara hradar i ad skipta Gt bunadi til
bess ad meeta kréfum sem hefur enga pydingu gagnvart notendum. Hafi fyrirtaeki nad
utbreidslukréfunum pa aetti ad vera naegilegt ad 50% af Gtbreidslukréfunum sé nad med
700 MHz tidnisvidinu eftir fimm ar eda seinni hluta Gtbreidslukrafna, p.e. fimm arum eftir
uthlutun. Siminn bendir @ ad sambaerilega krofu er ekki ad finna i 68rum tidniheimildum,
s.s. 800 MHz tidniheimildinni.

Siminn bendir & ad PFS purfi ad geeta samraemis vid umfjéllun um gagnahrada, p.e. i
akvednum tilfellum er talad um nidurhal auk upphals, i 68rum tilvikum er fjallad um hrada
ad lagmarki og loks er einnig fjallad um ad na akvednum hrada. Siminn telur hagkvaamustu
lausnina vera pa ad mida ekki vid neinar hradakrofur, likt og gert er i Finnlandi um pessar
mundir vegna Utbods & sama tidnisvidi. I fyrsta lagi er almennt ekki algengt &
Nordurléndunum eda annars stadar i Evropu ad slik skilyrdi séu sett i skilmala af pessum
toga, m.t.t. préunarinnar undanfarin ar. I 6&ru lagi liggur ekki fyrir hvada adferd skuli nota
til ad maela hrada af pbessum toga par sem margar mogulegar adferdir eru nefndar i drogum
PFS. Telur Siminn a.m.k. naudsynlegt ad eftirlitsadili skilgreini med skyrum heetti fyrirfram
med hvada heetti hann muni maela hrada svo markadsadili geti tekid upplysta afstddu til
pess hvort hann geti og muni uppfylla skilyrdin. Sé svo ekki gert er étaekt fyrir markadsadila
ad vita hvort hann uppfylli skilmala PFS ef forsendur Utreikninga liggja ekki fyrir. Telji PFS
engu ad sidur ad utbodid eigi ad stydjast vid slika krofu leggur Siminn til ad frekar verdi
midad vid akvedinn gagnahrada i tilteknum tilvikum, t.d. ad vegna 2x20MHz tidnibandsins
meetti mida vid ad nidurhalshradi veeri um 10-20 Mb/s sem naedist i 90% tilvika vid edilegar
adsteedur og geefi endanotenda géda upplifun. Einnig meetti mida vid ad hradi sambands
vid sendi (e. transmission backhaul) veeri ad jafnadi ekki laagri en veentur hamarkshradi
hvers sendistadar.

3.2.2.2 Sértakar krofur um uppbygginu hahradanets i strjalbyli

Siminn skorar & PFS ad falla fra kréfum sem settar eru fram um uppbyggingu i strjalbyli
undir kafla 3.2.2.2., en Siminn telur slik skilyrdi vera 6ljos, éraunhaf og 6hagstaed. bess i
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stad telur Siminn ad krafa zetti ad koma fram i skilmalum Utbods um ad markadsadila beri
ad na 99% utbreidslu @ a.m.k. 5 drum. Framangreind tillaga tekur pé mid af pvi ad fallid
verdi frd uppbyggingarkréfum um sendastadi (sbr. umfjéllun nedar um gr. 3.2.2.3) og um
ljésleidaratengingar (gr. 3.2.2.2.). Hefur framangreind adferd, b.e. ad mida vid 99%
utbreidslu & tilteknu timabili fremur en sérteekar uppbyggingarkrofur, t.d. verid notud i
uppbodi finnska samgéngu- og fjarskiptaraduneytisins vegna sému tidniheimildar sem fer
fram pann 24. ndvember naestkomandi, sbr. fylgiskjal nr. 2.

I eftirfarandi umfjollun verda raktar athugasemdir Simans vi® naverandi drég PFS ad
skilmalum i gr. 3.2.2.2., og hvers vegna framangreind tillaga um 99% utbreidslu & a.m.k.
5 arum sé liklegri til ad nd markmidi Gtbodsins, p.e. hamarksutbreidslu.

I fyrsta lagi telur Siminn éraunhaeft ad setja kvadir & markadsadila ad byggja upp a svaedi
sem hefur verid meti® med peim haetti ad rikid purfi ad gripa inn i med studningi vid
ljosleidara. Med hlidsjon af samfélagslegri abyrgd, séun fjarmuna i offjarfestingu og bunadi
sem er ekki eiginleg porf fyrir m.t.t. kostnadar blasir vid ad krafan er baedi 6raunhaef og
o6skynsamleg.

i 68ru lagi, og i raun pad mikilveegasta, eru kréfurnar med 6llu 6skilgreindar i peim skilningi
ad pad liggur ekkert fyrir um umfang eda hugsanlegan kostnad sem gaeti lent a
markadsadilum. Krafan felur i sér ad adili eigi ad sampykkja ad uppfylla skyldur sem PFS
akvedi sidar - med engum takmérkunum hvad kostnad vardar. bad er lykilatridi ad pegar
skyldur eru skilgreindar pa séu paer skyrar og fyrirsjdanlegar pannig ad adilar geti gert sér
grein fyrir pydingu beirra pegar peir sampykkja ad gangast undir paer. Krafan samkvaemt
pessum kafla skortir gagnsaei og fyrirsjdanleika. Lykilatridi i rekstri allra fjarskiptafyrirtaekja
er ad hafa syn a kostnadi félagsins til lengri tima. Siminn hefur reyndar pa skodun ad
skyldur sem bessar, sem eru dkvednar sidar eigi sér ekki lagastod. Séu lagdar skyldur &
akvedin réttindi er augljost ad pau verda ad vera ljos fyrirfram.

I ljési framangreinds er pad mat Simans ad naudsynlegt sé ad skilgreina fyrirfram kréfurnar
vardandi uppbyggingu hahradanets i strjalbyli. ba telur Siminn ad edlilegt og raunheeft sé
ad mida vid Utbreidslu a tilteknu timabili, eins og adur segir, fremur en ad tilgreina fjélda
sendistada og moégulegan studning vid ljésleidara. Atti adferdin sem notud er, til ad na
skilyrdi um utbreidslu innan tiltekins tima, ad vera i héndum fjarskiptafélagsins sem
kvadirnar hvila &. Skyldi su stada koma upp ad markadsadili telji sér ekki feert ad na
tilgreindri Utbreidslu geeti og eetti rikid ad stiga inn i ferlid og adstoda vid uppbyggingu
m.t.t. peirra rimu heimilda sem riki® hefur til ad bjéda fram slika adstod, likt og gert var i
hahradaverkefninu.

Med hlidsjon af ofangreindu telur Siminn raunhaeft og malefnalegt ad mida i pessum efnum
vid 99% utbreidslu a a.m.k. 5 arum, eins og midad er vid i adurnefndu Utbodi finnska
samgdngu- og fjarskiptardduneytisins. P6 ber ad arétta ad i hinu finnska Utbodi er krafa
gerd um ad utbreidslan naist innan priggja ara en fjarskiptafyrirteeki parf aftur 8 méti
einungis ad na ad lagmarki 35% af ibuum a sitt kerfi innan pess tima, sem stafar einkum
af samstarfi fjarskiptafyrirtaekja i nordur og austur Finnlandi. bvi telur Siminn raunhzeft ad
mida fremur vid 5 ar ef sambeerilegt skilyrdi & ekki vid um Utbod PFS. ba eetti 99%



utbreidsla ad vera hfileg ef tekid er mid af pvi fjarskiptaneti sem markadsadili hefur pegar
sett a laggirnar. Framangreind tillaga Simans midast po vid aé fallid verdi fra 68rum kréfum
vardandi adferdir utbreidslu, svo sem fjolda eda stadsetningu sendistada og
ljésleidaratengingar, sbr. gr. 3.2.2.2. og 3.2.2.3 i Utbodsskilmalum PFS, enda med 6llu
oparfar ef markadsadili skuldbindur sig til ad na Gtbreidslu innan tiltekins tima, sbr. einnig
athugasemdir nedar vardandi gr. 3.2.2.3. Jafnframt er vert ad benda & ad Utbreidslukrafan
fyrir ibda i Frakklandi fyrir 700 MHz leyfid er 98% i jantar 2027 og 99,6% &rid 20301, |
pyskalandi - eina landid fyrir utan Frakkland par sem buid er ad bjéda Ut 700 MHz leyfi -
er krafan 98% af heimilum innan priggja ara fra uthlutun leyfisins, en adeins 97% i hverju
sambandsriki i byskalandi?.

Loks gerir Siminn athugasemd vi& ad PFS setji fram krofur um timasetningar vardandi lok
uppbyggingar. Til deemis gerir PFS pa kréfu ad uppbygging verdi klarud 1. jali hvert ar, en
eins og PFS er kunnugt um eru, vor, sumar og byrjun hausts, aeskilegustu manudirnir til
ad sinna uppbyggingu. bvi blasir vid ad allar krofur hljéta ad taka mid af pvi ad peim sé
nad fyrir lok ars en ekki um mitt sumar, ella er komid i veg fyrir ad juli, 4gust og september
séu nyttir til uppbyggingar. Oskynsamlegar timasetningar leida til éskynsamlegrar
fjarfestingar og leggur Siminn pvi til ad PFS taki a.m.k. tilgreindar kréfur um timasetningar
til endurskodunar, sé ekki unnt ad falla fra peim ad ollu leyti.

Sjai PFS sér ekki feert ad falla fra krofum i gr. 3.2.2.2. gaeti ordid vandséd fyrir Simann ad
undirgangast paer skyldur sem myndu felast i 700 MHz tidnileyfinu, nema aaetladur
kostnadur vegna pessara krafna liggi fyrir i skilmalum atbodsins — hvort sem breytingar
hafi verid gerdar & kré6fum um timasetningar eda ekki.

3.2.2.3 Krofur um uppbyggingu og hrada hahradanets utan byggdar

Likt og ad framan greinir er pad tillaga Simans ad breyta aetti kr6fum Gtbodsins & pann veg
ad utbreidsla nadi 99% innan a.m.k. 5 ara, pannig ad fyrirteeki hafi méguleika a pvi ad klara
uppbyggingu i lok ars 2022. betta gerir fyrirtaekjum kleift ad fjarfesta i bunadi sem fellur
inn i edlilega uppfaerslu og endurnyjun & bunadi fjarskiptafyrirtaekja. betta samrymist
einnig finnska Utbodinu, par sem 16gd er ahersla a ad ekki séu lagdar ipyngjandi kréfur a
fjarskiptafyrirtaeki, pvi pau hafi pegar byggt upp 3G og 4G kerfi sem na 99% ibta Finnlands.
bvi byggjast 700 MHz kroéfunar @ pvi ad nyta nuverandi sendistadi i 3G og 4G kerfum
fjarskiptafyrirtaekjanna.

ba getur verid flokid taeknilega ad bjoda upp a reiki & pessum forsendum sem PFS tilgreinir
i drégum sinum. Mun skynsamlegra er ad nyta gjald af tidniheimildum til pess ad styrkja
uppbyggingu a pessum sté6dum i stad pess ad setja kréfur & markadsadila sem ekki eru
raunheefar. Siminn aréttar ad med pvi ad faera kréfuna upp i 99% pd er ekki pérf & ad setja
pessi skilyrdi, sem eru mjog erfid ad uppfylla.

! Fréttatilkynning ARCEP i Frakklandi, dags. 19. juni 2015.
2 Kynning Telefénica i byskalandi & radstefnu Digital Exclusive Club i Brussel pann 10. september
2015.



Einnig vill Siminn benda & ad & flestum pessum st6dum sem PFS hefur valid dugar vel ad
hafa 3G eda GSM pjonustu. Ekki faest séd hvada porf sé & LTE pjonustu & 6llum stédum ef
bad er & annad bord nzegileg netpjonusta og/eda farsimasamband. Siminn minnir & ad
uppbygging a nyjum stédum felur i sér rask og orku sem barf ad vera forsendur fyrir ad
meeta.

I peim tilvikum sem PFS telur engu ad sidur porf & ad krefjast uppbyggingar & tilteknum
st6dum telur Siminn ad besta leidin til pess sé ad o6ska Uthlutunar ur fjarskiptasjodi.
Kostnadur vid rekstur stadanna getur verid verulegur og numid tugum milljéna, an pess
ad miklar tekjur komi @ moti.

3.2.4 Lagmarks krofur um gaedi hahrada farnetspjonustu

Siminn gerir athugasemd vid peaer strongu krofur sem PFS midar vid vegna gadameelinga,
einkum hin vidteeku dagsektararraedi. Telur Siminn vert ad benda & ad slik ipyngjandi
stjornvaldsakvérdun, um alagningu dagsekta, zetti avallt ad vera sidasta Urreedi sem
eftirlitsstjornvald gripur til. Atti pvi slikt Grraedi einungis ad koma til greina ef fyrirtaeki
hefur fengid kost a ad gera Urbaetur til ad maeta kréfum eftirlisstjornvaldsins og ad loknum
malefnalegum og raunhaefum fresti til andmeela fyrirhugadri dagsektarakvordun. Sé Utsés,
ad lidanum framangreindum fresti, ad fyrirtaeki zetli ekki ad maeta krofunum pa fyrst geti
komid til skodunar ad beita dagsektum. Samrymist framangreint betur hagsmunum
almennings og neytenda, sem og meginreglum stjornsyslulaga um medalhéf og
andmelarétt.

3.4 Tioniheimildir 8 2600 MHz tidnisvidinu

Eina athugasemd Simans vardandi 2600 MHZ tidnisvidid er ad Siminn telur ad lengja aetti
gildistimann i 15 ar med hlidsjon af norreenni framkveemd, en almennt er leyfistiminn &
2600 MHz tidnisvidinu lengri & Nordurlondunum en PFS midar vid i itbodsskilmalum sinum.

I Danmérku er midad vid timabilid fré juni 2010 til mai 2030, eda alls 20 &r. I Noregi er
leyfistiminn tilgreindur fra jantar 2008 til desember 2022, eda alls 15 &r. b4 er i Finnlandi
midad vid timabilid mars 2015 til desember 2033, alls 18 4r, og i Svipjod vid timabilid mai
2008 til desember 2023, alls einnig 15 ar. Telur Siminn pvi malefnalegt og sanngjarnt ad
mida vid sambeerilegt timabil, p.e. 15 ar, pegar kemur ad tidniheimild & 2600 MHz
tidnisvidinu3,

3.5 Hamarksathlutun a tidniheimildum A-K
3.5.2 Sérstakar takmarkanir @ 700 MHz tidnisvidinu
Siminn vill geta pess ad nu pegar eru 6notud 50% af 800 MHz og ef PFS aetlar ad Gthluta

pvi til annarra félaga eins og t.d. Vodafone, eins og matti skilja af svérum PFS i umfjéllun
Morgunbladsins, pa parf slikt ad koma fram fyrir (tbodid. Um er ad reeda stéran hluta af

3 Heimild: Analysys Mason. Spectrum Auction Tracker. Agust 2016.



pvi tidnisvidi sem fellur undir ad vera laegra en 1 GHz og bvi seskilegt ad paéd liggi fyrir hvad
verdur um tidnibandid par sem ljdst er ad 365 midlar hf. mun ekki nyta pad ef eitthvad er
ad marka pad sem fram hefur komid opinberlega.

pa liggur pad einnig fyrir ad Nova og Vodafone hafa i reynd rétt til nytingar a fleiri
tidniheimildum en peim hefur verid Gthlutad og par af leidandi rétt ad tekid sé af skarid ad
peim sé ekki heimilad ad f& meira en pad sem pau hafa rétt til nytingar 8. Samkvamt
tidniheimildum Vodafone er félagid rétthafi ad 2x10 MHz a 800 bandi og hefur samkvamt
tidniheimildinni rétt til ad nota 2x5 MHz & 800 bandi Nova. Félagid hefur pa rétt til nytingar
a grundvelli tidniheimildar samtals 2x15 MHz & 800 bandi. Sama gildir um 900 MHz
tidnisvidid par sem félagid hefur rétt & grundvelli Uthlutadrar tidniheimildar til notkunar a
samtals 2x20 MHz (2x15 MHz af eigin heimild og 2x5 MHz af heimild Nova). Félagié hefur
bvi nytingarrétt af samtals 2x35 MHZ tidniheimildum a ,undir 1 GHz"-tiénisvidinu. Eftir
Utbod er hdmarksnytingarréttur 2x40 MHz & tidnum undir 1 GHz par sem adeins er haegt
ad kaupa minnst 2x10 MHz. Veeri Vodafone pa komid med 2x45 MHz, en bad er meira en
hamarksnytingarrétturinn. pegar af peirri asteedu tti Vodafone ad vera oheimil patttaka i
700 MHz tidnittbodinu.
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V.V MINISTRY OF TRANSPORT
LVA A’ AND COMMUNICATIONS

INVITATION FOR APPLICATIONS FOR FREQUENCY BAND ALLOCATION
Telecom operating licences for the spectrum 703-733 MHz and 758-788 MHz

The Government hereby invites applications for telecom operating licences for the
spectrum 703-733 MHz and 758-788 MHz pursuant to section 7 of the Information
Society Code (917/2014). The licences will be granted through an auction process as
provided for in section 11 of the Code.

Any enterprise or organisation wishing to participate in the auction shall sign up with
FICORA no later than 7 November 2016 as specified in FICORA regulation M64.

Further information on operating licences and the application procedure is available on the
website of the Ministry of Transport and Communications at
www.lvm.fi/taajuushuutokauppa and on the FICORA website at
https://www.viestintavirasto.fi/taajuudet/radiotaajuuksienkaytto/taajuushuutokauppa.html.



https://www.viestintavirasto.fi/taajuudet/radiotaajuuksienkaytto/taajuushuutokauppa.html
www.lvm.fi/taajuushuutokauppa

FURTHER INFORMATION ON THE APPLICATION PROCEDURE AND OPERATING
LICENCES

Telecom operating licences for the spectrum 703-733 MHz and 758-788 MHz

The Government hereby invites applications for telecom operating licences for the
spectrum 703—-733 MHz and 758-788 MHz pursuant to section 7 of the Information
Society Code (917/2014). The licences will be issued pursuant to the procedure specified
in section 11 of the Information Society Code and in the Government Decree on Radio
Spectrum Auctions (840/2016), hereinafter the Auction Decree. Further provisions on the
auction procedure are given in FICORA regulation M64. The licences will be issued based
on the outcome of the auction.

The purpose of the licences to be issued includes, as provided for in section 1 of the
Information Society Code, fostering the supply and use of electronic communications
services and to secure efficient use of radio frequencies. Another aim is to improve the
nationwide availability, quality and capacity of high-speed wireless broadband connections
in Finland.

The spectrum that the licences concern is provided for in section 9 of the Government
Decree on Radio Frequency Usage and the Frequency Plan (1246/2014). FICORA will
grant the licence holder a frequency reservation pursuant to sections 41 and 45 of the
Information Society Code. FICORA will further grant the licence holder a radio licence
pursuant to section 40 of the Code after the operator has paid the first instalment of the
licence fee. Terms and conditions for frequency band usage may be included in a radio
licence granted by FICORA as per section 42 of the Code.

The auction will begin on 24 November 2016. The practical arrangements of the auction
are the responsibility of FICORA. Under section 13 of the Information Society Code, only
one enterprise of a corporate group may participate in the auction. No cooperation
concerning the auction is allowed between parties participating in the auction. Any
enterprise or organisation wishing to participate in the auction shall sign up with FICORA
no later than 7 November 2016 as specified in FICORA regulation M64. Also, such an
enterprise or organisation shall pay the EUR 50,000 participation fee as provided for in
section 286 of the Information Society Code and set in section 5 of the Auction Decree.

Under section 2 of the Auction Decree, a total of six 2 x 5 MHz frequency pairs will be
auctioned off in the 703—733 MHz and 758—-788 MHz spectrum. No more than two 2 x 5
MHz frequency pairs will be allocated to any individual enterprise or organisation. An
enterprise or organisation that has made the highest valid bids for multiple frequency pairs
will be granted a single licence covering all those frequency pairs.

Under section 4 of the Auction Decree, the starting price in the auction is EUR 11 million
per each 5 MHz frequency pair. Under subsection 11, FICORA announces the auction
concluded after a bidding round during which no new bids have been placed for any
frequency pair or frequency band. The highest valid bid placed for each frequency pair or
frequency band at the conclusion of the auction wins the auction. After the auction has
ended, FICORA will inform the Ministry of Transport and Communications of its outcome.



Pursuant to section 11 of the Information Society Code, the Government will grant a
licence valid until 31 December 2033. The licence will be valid nationwide except for the
Aland Islands.

Operations in the spectrum as per the operating licence may begin on 1 February 2017
when other use of the spectrum has ceased.

Licence holders are required to begin operations in practice under the licence within two
years of the beginning of the licence period, unless the Government orders otherwise on
application from the licence holder due to technical advancements or the general
economic situation.

Under the licence terms and conditions, licence holders are required to remove disruptions
caused by their operations to other regulation-compliant radio communications and to be
liable for the labour and material costs of such removal of disruptions. ‘Other regulation-
compliant radio communications’ means TV broadcasts and their reception. A licence
holder is required, together with other licence holders in the same spectrum, to ensure that
consumers are provided sufficient guidance and advisory services concerning the adoption
of the broadband mobile communications network as regards potential disruptions to TV
reception. Licence holders must publicise such advisory services in a sufficient and
feasible way.

The network pursuant to the licence must be built so as to cover 99% of the population of
mainland Finland within three years of the start of the licence period. The coverage
requirement should be structured so as to ensure reasonable indoor coverage within the
coverage area. ‘Reasonable indoor coverage’ means that the telecom operator’s services
must be available without additional cost to users in normal circumstances of use in users'
permanent residences or enterprises' places of business. The licence holder is obliged to
demonstrate availability of service if required.

The network pursuant to the licence must be built so that it covers all the main roads,
secondary roads, regional roads and connecting roads in mainland Finland and the entire
rail network owned by the State of Finland or managed and operated by a state-owned
company.

A telecom operator's own network must cover at least 35% of the required coverage over
the entire population. Joint network usage in areas beyond an operator’s own network is
not limited in any way.

When calculating coverage, the broadband mobile communications networks previously
built by the licence holder using the 2.6 GHz, 1800 MHz and 800 MHz spectra are taken
into account.

The coverage requirement does not apply to those geographical parts of mainland Finland
where, for reasons due to Russian activities other than mobile communications, it is not at
all possible to build a broadband mobile communications network. The requirement will be
extended to all of mainland Finland as of such time as when the aforementioned
restrictions are removed.

Licence holders should advise their subscribers in matters related to the licence terms and
conditions such as network coverage and publicise information sufficiently and feasibly.



FICORA may issue more detailed regulations concerning the calculating of coverage
areas pursuant to the licence and the implementation of the licence terms and conditions
in practice.

A telecom operator that has been granted a licence pursuant to section 11 of the
Information Society Code is liable to pay the licence fee provided for in section 287 of the
Code. The licence fee is the highest valid bid in the auction as provided for in section 11 of
the Information Society Code. The licence fee is to be paid in five equal annual instalments
as of the issuing of the licence. FICORA will issue a decision on payment of the fee.

The licence holder must also pay the fees specified in the Decree of the Ministry of
Transport and Communications on spectrum fees and other charges for radio
management duties of FICORA (1222/2010).

The licence holder may transfer the licence to another operator as provided for in section
18 of the Information Society Code. A licence transfer may concern only some of the
frequency bands covered by the licence. Under section 20 of the Code, the licence holder
may, on approval by the Government, lease the right to use frequencies specified in the
licence to another operator.

Under section 14 of the Information Society Code, the name and other information of the
enterprise or organisation provided in the auction registration are not public before the
conclusion of the auction process. Winning bids will be published after the auction ends.
Any other bids submitted by the enterprise or organisation remain confidential. However,
FICORA may publish the total in EUR of all bids submitted in any one round of the auction.
Auction participants will also be informed of the number of bids submitted and the amount
in EUR of the highest bid.

Further information

For further information on signing up for the auction, the auction procedure and
participation fees, please contact Chief Specialist Pasi Toivonen and Legal Counsel
Henriikka Rosti at FICORA. (firstname.lastname@ficora.fi)

For further information on the terms and conditions of operating licences and the granting
of licences, please contact Senior Adviser Kaisa Laitinen and Coordinator Katariina
Vuorela at the Ministry of Transport and Communications. (firstname.lastname@Ivm.fi)
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MINISTRY OF TRANSPORT Memo 1(7)
I-VAVAv AND COMMUNICATIONS APPENDIX 2

VEO/Laitinen Kaisa

Auction of the 700 MHz spectrum

1. 700 MHz spectrum

The spectrum 703-733 MHz and 758-788 MHz has been allocated to wireless broadband in
Finland as of the beginning of 2017. The Ministry announced in February 2016 that frequency
bands for commercial use in mainland Finland would be auctioned off at the end of 2016.

This spectrum can be used for building 4G networks. The frequency bands enable increased
capacity for high-speed wireless broadband networks. It is probable that the frequencies now
being auctioned off will be used to augment existing 4G networks, increasing their capacity and
speed.

2, Organising the spectrum auction

FICORA will auction off the spectrum at the end of 2016. The purpose of the auction is to ensure
effective use of the spectrum. Another aim is to improve the nationwide availability, quality and
capacity of high-speed wireless broadband connections in Finland. Allocating more frequency
bands to wireless broadband will help ensure the continued availability of high-quality wireless
broadband throughout Finland.

The auction is governed by the Information Society Code (917/2014), the Government Decree
on auctioning radio frequencies (Appendices 3—4) and the FICORA regulation on the auction
procedure. The terms and conditions of the licences to be granted are outlined in the licence
application notice (Appendix 5) and FICORA terms and conditions for radio licences. The auction
also requires an amendment to the Government Decree on Radio Frequency Usage and the
Frequency Plan (hereinafter the Govemment Frequency Decree) (Appendices 6-7).

The auction decree would provide for the following, in keeping with the Information Society Code: the
number of frequencies to be allocated, the maximum number of frequencies to be allocated per en-
terprise, the auction procedure to be used, the starting price of the frequencies being auctioned, the
auction entry fee and the licence fee payment schedule. It is proposed that the Government Frequen-
cy Decree be amended simultaneously so as to specify in more detail the frequencies being auc-
tioned off.

FICORA will conduct the auction over the public Internet using electronic software acquired
through an international competitive tender.

The plan is to conduct the auction as a simultaneous ascending auction applying the Simultane-
ous Multiple Round Auction (SMRA) model, where all frequency pairs are auctioned off at the
same time through muitiple rounds of bidding. This auction procedure was used in Finland’s two
previous spectrum auctions in 2009 and 2013. Detailed provisions on the auction procedure will
be issued in a FICORA regulation as per the Information Society Code.
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3. Frequency bands to be auctioned off

A total of 2 x 30 MHz frequencies may be allocated to broadband networks in the spectrum being
auctioned.

These frequencies (2 x 30 MHz) will be auctioned off as 2 x 5 MHz frequency pairs, i.e. the auc-
tion will involve a total of six frequency pairs of 5 MHz each. Any individual enterprise may be
allocated no more than two 5 MHz frequency pairs. The purpose of this limitation is to prevent
restrictions on competition and concentrated control of frequency bands. There are thus suffi-
cient frequency pairs for at least three enterprises. This would secure the future frequency needs
of the currently existing national mobile communications networks, particularly outside urban
areas. A 2'x 10 MHz frequency band may be effectively used by an enterprise to increase the
capacity and speed of existing wireless broadband networks.

The spectrum (738-758 MHz) also contains four 5 MHz SDL channels (supplementary down-
link), a total of 20 MHz in frequency bands that may be used for transmitting information (Internet
content, images and video) from the network to terminal devices. SDL frequency bands provide
additional future capacity for data transfer; this may be leveraged in offering better and faster
connections to subscribers. However, current 4G networks cannot yet make use of SDL technol-
ogy, and no compatible terminal devices are available at this time. No SDL frequencies have yet
been allocated in any of the countries that have already conducted 700 MHz spectrum auctions.
Therefore it is not feasible at this time to auction off the SDL frequency bands.

In Russia, the 700 MHz spectrum is used for aviation radio navigation and TV broadcasts. Fre-
quency usage must be coordinated so that broadband use in Finland will not interfere with Rus-
sia’s aforementioned usages of the spectrum, which are protected by international treaties. Fin-
land and Russia have concluded a bilateral agreement on the coordination of aviation radio nav-
igation and broadband usage. There is as yet ho agreement to coordinate Russian TV broad-
casts and Finnish broadband usage, and Russia has not indicated for how long it intends to use
this spectrum for TV broadcasts.

Russian TV broadcasts impose restrictions on the use of this spectrum in Finland. The scope of
these restrictions cannot yet be unambiguously defined, because there is no certainty as to the
extent to which Russia will be using the spectrum for TV broadcasts. However, the disruptive
effect can be mitigated in designing and building wireless broadband networks, particularly with
the placement and orientation of base stations and their antennas.

The key security authorities have expressed their need for a wireless broadband service that would
remain functional under all conceivable circumstances. The spectrum now being auctioned off is not
sufficient in itself to secure the broadband needs of the public authorities, for reasons including but
not limited to the usage restrictions referred to above. Therefore the spectrum is being auctioned off
for commercial use.

Together with key security authorities and telecom operators the Ministry of Transport and Communi-
cations will start preparations in autumn 2016 to specify the requirements of the public authorities for
network usage and to explore the required legislative amendments. The functions of certain public
authorities could be secured with a broadband network that has sufficient capacity, is reliable and has
comprehensive geographical coverage, being provided by one or more commercial telecom operators
and using several frequency spectra and being cost-efficient for public finances; this could be in place
around the year 2022. The aim is to create a mechanism where public authorities can, if necessary,
cover the costs of a level of service exceeding commercial requirements. The necessary legislative
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amendments would be implemented so that they would be in place during the next round of granting
frequency licences.

In addition to the above, 2 x 5 MHz frequencies could be left in reserve in the spectrum below the
spectrum now subject to auction (698-703/753-758 MHz) for potential future allocation to the public
authorities if necessary.

There will also be 2 x 3 MHz frequency pairs above the spectrum subject to auction (733-736/788—
791 MHz) that may in the future be allocated to communication between machines and devices
(M2M).

4. Auction fees

Enterprises use allocated frequencies for conducting a profitable business. Auctioning off fre-
guencies guarantees that the government will receive fair compensation for making highly valua-
ble allocations from a limited range of frequencies to commercial use. In Finland, auction prices
have in the past not been invoiced all at once but in several instalments over the licence period.
In Finland, auctions have not affected service prices or other business investments by telecom
operators.

FICORA will incur costs from the auction, for instance from the procurement of the auction soft-
ware at about EUR 150,000. In order to cover the costs of the auction, enterprises signing up for
the auction are required to pay an entry fee of EUR 50,000.

Also, any enterprise that successfully bids for frequencies in the auction shall be obliged to pay
the licence fee, which will be equal to the highest accepted bid. The proposed starting price in
the auction is EUR 15 million per each 5 MHz frequency pair. Therefore, if all frequencies are
sold, the auction should return revenue of at least EUR 90 million. However, this amounts to only
about one tenth of 1% of the annual turnover of the telecom operators, factored over the entire
licence period.

The starting price was set taking into account parameters such as the estimated economic value
of the frequencies, the usability of the frequencies in view of the restrictions caused by Russian
usage, and the length of the licence period.

The starting price was set with reference to hammer prices in auctions of similar spectra (700
MHz and 800 MHz) elsewhere in Europe. These two spectra are virtually identical in their tech-
nical properties, although in the 700 MHz spectrum there is better penetration of building materi-
als and broader base station coverage. Nevertheless, the technical differences between the
spectra are negligible. On the other hand, the value of the 700 MHz is compromised by the fact
that in practice its frequencies will mainly serve to add capacity to existing networks.

Also, current restrictions on use caused by Russian usage of the frequencies as described
above reduce the current economical value of the frequencies in Finland. The aforementioned
restrictions and the uncertainty in the timetable of the spectrum becoming available were taken
into account in determining the starting price for the auction.

In European 700 MHz and 800 MHz spectrum auctions, the average hammer price has been
EUR 0.51 per MHz per person in the country’s population. Applying this average gives a starting
price of EUR 28 miillion for one frequency pair in Finland. In view of the restrictions described
above, the proposed starting price is EUR 15 million for one frequency pair. If the restrictions
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caused by Russian usage were to be removed through frequency coordination before the adopt-
ing of the auction decree, the starting price might be increased accordingly.

Licence fees will be required to be paid in five equal annual instalments, as with the spectrum
auction held in 2013.

5. Terms and conditions of the licence (Appendix 4)

Licence period

Operations in the spectrum as per the operating licence may begin on 1 January 2017 when
other use of the spectrum has ceased. The spectrum is currently used for TV broadcasts. The
auction is to be held towards the end of 2016 (probably in November or December), after which
the Government will grant the licences based on the outcome of the auction. The licence period
will begin on the date of granting the licences at the latest.

Under the Information Society Code, a licence may be issued for a fixed period of up to 20 years
(section 16). It would be expedient if these licences were to expire at the same time as the 800
MHz licences granted in 2013; thus, the 700 MHz licences would be granted for a period ending
on 31 December 2033, i.e. for 17 years. This would enable licences for several spectra to be
granted concurrently in the future.

Licence holders would be required to begin operations in practice under the licence within two
years of the beginning of the licence period, unless the Government orders otherwise on applica-
tion from the licence holder due to technical advancements or the general economic situation.

Building obligations

The network pursuant to the licence would be required to be built so as to cover 99% of the pop-
ulation of mainland Finland within three years of the start of the licence period. The coverage
requirement should be structured so as to ensure reasonable indoor coverage within the cover-
age area. ‘Reasonable indoor coverage’ means that the telecom operator’s services must be
available without additional cost to users in normal circumstances of use in users' permanent
residences or enterprises' places of business. The licence holder would be obliged to demon-
strate availability of service if required. The network pursuant to the licence would be required to
be built so that it covers all the main roads, secondary roads, regional roads and slip roads in
mainland Finland and Finland's entire rail network. When calculating coverage, the broadband
mobile communications networks previously built by the licence holder using the 2.6 GHz, 1800
MHz and 800 MHz spectra would be taken into account.

The 4G networks of the established telecom operators currently already cover about 97% of the
population of mainland Finland. It is required in the licences granted for the 800 MHz spectrum
on the basis of the auction in 2013 that the TeliaSonera network must cover 99% of the popula-
tion by the end of 2018 and that the DNA and Elisa networks must each cover 97% of the popu-
lation by the same date. According to statements from the operators themselves, their 4G net-
works will be quicker to build and more comprehensive than their 3G networks, which currently
cover about 99% of the population. Therefore the requirement of 99% coverage for the 700 MHz
network by the end of 2019 is reasonable, particularly considering that when calculating cover-
age, the broadband mobile communications networks previously built by the licence holders us-
ing the 2.6 GHz, 1800 MHz and 800 MHz spectra will be taken into account.
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The 3G networks of the telecom operators (900 MHz spectrum) cover the road network of main-
land Finland (main roads, secondary roads, regional roads and slip roads), according to infor-
mation supplied by them to FICORA. The operators’ 4G networks (800 MHz) do not yet fully
cover the road network in northern and eastern Finland. However, telecom operators can build a
4G network covering the entire roadwork without unreasonable additional costs, because they
can make use of existing masts and facilities.

It should be noted with regard to the requirement for coverage over the road network that it is not
necessarily possible to get a signal inside a vehicle without an external antenna, because a ve-
hicle chassis attenuates mobile network signals. Terrain and trees can also attenuate signal re-
ception in a vehicle. Notwithstanding the above, including this licence condition would be essen-
tial for the purposes of future road traffic functions such as traffic automation, and it is very likely
that vehicles of the future will contain components improving signatl reception within the vehicle.

Established telecom operators already have 4G coverage over almost all of Finland’s rail network.
Their 3G networks (900 MHz) cover the rail network completely. Therefore requiring comprehensive
coverage for their 4G networks would not impose unreasonable additional costs on them. It should be
noted, however, that this requirement would only apply to outdoor coverage; signal reception on
board trains requires the installation of repeaters, which is subject to separate agreement between the
transport operator and the telecom operator. Data transmitted over the mobile communications net-
work can be shared within a train through a WLAN. The rail network coverage requirement could
prompt investments in the repeaters required for signal reception on board trains.

The coverage requirement would not apply to those geographical parts of mainland Finland
where, for reasons due to Russian activities other than mobile communications, it is not at all
possible to build a broadband mobile communications network. The requirement would be ex-
tended to all of mainland Finland as of such time as when the aforementioned restrictions are
removed. However, telecom operators may build their networks using the 1800 MHz, 2.6 GHz
and 800 MHz spectra.

FICORA may issue more detailed regulations concerning the calculating of coverage areas pur-
suant to the licence and the implementation of the licence terms and conditions in practice.

The licence terms and conditions would allow for joint building of networks. A telecom operator’s
own network would be required to cover at least 35% of the required population coverage, but
joint use of a network outside the own network area would not be limited in any way. A similar
condition was included in the licences for the 800 MHz spectrum auctioned off in 2013, and Teli-
aSonera and DNA accordingly went ahead and established a network joint venture, Suomen
Yhteisverkko, which is building 4G networks in northern and eastern Finland. DNA and Sonera
use the Yhteisverkko mobile communications network in providing their respective services to
their subscribers. A joint network enables faster and more comprehensive telecom services for
subscribers in sparsely populated areas. Taking into account Finland’s large geographical area
and how low the population density is in the majority of the country, it is not necessarily feasible
from the perspective of the national economy to build redundant networks with comprehensive
regional coverage. The Finnish Competition and Consumer Authority has approved the joint
network project, under certain conditions.

Removing disruptions

Under the licence terms and conditions, licence holders would be required to remove disruptions
caused by their operations to other regulation-compliant radio communications and to be liable
for the labour and material costs of such removal of disruptions. ‘Other regulation-compliant ra-
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dio communications’ means TV broadcasts and their reception. A licence holder would be re-
quired, together with other licence holders in the same spectrum, to ensure that consumers are
provided sufficient guidance and advisory services concerning the adoption of the broadband
mobile communications network as regards potential disruptions to TV reception. Licence hold-
ers must publicise such advisory services in a sufficient and feasible way.

TV broadcasts occupy a spectrum below the 700 MHz wireless broadband. In the technical
planning of frequency allocation, a protective frequency band between the TV broadcast spec-
trum and the wireless broadband spectrum was defined to ensure non-disruption of TV broad-
casts. However, disruptions may occur in certain situations despite this, particularly in cases
where a TV receiver is in close proximity to a base station. Disruptions may be removed for in-
stance by using filters or by making adjustments to the LTE network. Consumers must be able to
receive TV broadcasts without disruption even after the adjacent spectrum is taken into use for
wireless broadband. A similar condition was included in the licences for the 800 MHz spectrum
auctioned off in 2013. Licence holders are liable for the costs e.g. of signal filtration as referred to
above and for any labour and material costs incurred in adjusting the TV reception system.

In 2014, DNA, Elisa and TeliaSonera set up a joint project entitled ‘Taajuustalkoot’ in accordance
with the 800 MHz licence terms and conditions. This project provides an advisory service to con-
sumers in situations where the building of a wireless broadband network has caused disruptions
in TV reception. This advisory service has worked well, troubleshooting disruptions to TV recep-
tion by 800 MHz wireless broadband networks in individual households.

Other consumer advice

Licence holders should advise their subscribers in matters related to the licence terms and con-
ditions such as network coverage and publicise information sufficiently and feasibly. Subscribers
should be able to obtain information e.g. about network coverage both on the operator’s website
and from customer service. Operators must also publicise information on potential disruptions to
TV reception as described above, their removal and any required solutions to ensure indoor cov-
erage.

6. Impact of the auction

Auctions were previously conducted in Finland in 2009 (for the 2.5 GHz spectrum) and in 2013
(for the 800 MHz spectrum). The frequencies auctioned were mainly bid for and won by the es-
tablished national telecom operators DNA, TeliaSonera and Elisa. In Finland, auctions have not
had an impact on the market structure or competition situation in mobile communications ser-
vices. Spectrum auctions have also not led to a decline in telecom operators’ other business
investments. Auctions are a market-driven means for allocating frequencies while generating
revenue for the government and being a transparent procedure.

The introduction of the 800 MHz spectrum auctioned off in 2013 has improved the quality and
availability of high-speed wireless broadband connections throughout Finland, particularly in
sparsely populated areas. Mobile communications prices have not significantly changed follow-
ing the auctions. In practice, therefore, consumers have received more and better services than
before for the same price.

The three established telecom operators have used the 800 MHz spectrum auctioned off in 2013
to build 4G networks that enable high-speed wireless data transfer. The building and introduction
of these networks have progressed rapidly. At the moment, the networks cover more than 97%
of the population. The introduction of the 700 MHz spectrum now to be auctioned off from the
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beginning of 2017 will further improve the availability, quality and speed of wireless broadband
connections.

If all the frequencies are sold, the revenue generated for the government will be at least EUR 90
million. This represents only about three tenths of 1% of the annual mobile communications
turnover of the telecom operators, factored over the licence period.

7. Publicity

The Ministry of Transport and Communications and FICORA will publicise the preparation, opening
and closing of the auction in accordance with the auction rules. Auction notifications, documents and

timetables will be published on the Ministry’s website at www.lvm fitaajuushuutokauppa and on the
FICORA website at www.viestintavirasto.fitaajuudet/radiotaajuuksienkaytto/taajuushuutokauppa.

Id Versionumero

Ministry of Transport and Office Postal address Telephone www.lvm fi
Communications Eteldesplanadi 16 PO Box 31 +358 295 16001 firstname.lasthame@lvm.fi
(Registry) F1-00023 Government kirjaamo@lvm.fi

FI-00100 Helsinki Finland


www.viestintavirasto.fi/taajuudet/radiotaajuuksienkaytto/taajuushuutokauppa
www.lvm.fi/taajuushuutokauppa

Fylgiskjal 3
Velefonica

Wireless broadband in the 700MHz band -
Europe after the German auction

The 700 MHz award process in Germany

10.9.15 Digital Executive Club - Brussels

Dirk Grewe
Director Regulatory Affairs

Telefénica Germany

BE MORE



Agenda

The 700 MHz award process in Germany

700 MHz in the context of the German broadband strategy
2015 auction for 700 / 900 / 1500 / 1800 MHz usage rights
Coverage obligations

Migration of existing services and availability of 700 MHz spectrum for mobile
After the German 700 MHz award process

LR e =

BE MORE A
DISCOVER. DISRUPT, DELIVER E Velefonica




700 MHz in the context of the German broadband strategy 1

Spectrum Demand

» Development mobile

* Development broadcast

* PPDR demand

* UHF-Spectrum (incl. 700)
* Policies and regulations

(EU / CEPT /ECC)

German government
* “Koalitionsvertrag”
* ,Netz-Allianz“

e IT-Gipfel“

Technical development
4G 2 5G
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700 MHz in the context of the German broadband strategy 1

Overall political goals

02/2009: Initial German broadband strategy
® 1 Mbit/s for everyone until 2010, 50 Mbit/s for 75% households until 2014

® Goals to be reached by using all fixed and mobile technologies

® Early 800 MHz auction to help reaching the goals (15t EU auction)

08/2014: Update of initial German broadband strategy in “Digitale Agenda 2014-2017”
® 50 Mbit/s for everyone until 2018

® Goals to be reached by using all fixed and mobile technologies (including
by broadband state aid programs)

® Early 700 MHz auction to help reaching the goals (15t EU auction)

BE MORE !
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700 MHz in the context of the German Broadband strategy 1

Corresponding BNetzA proceedings (“Projekt 2016”)

02/2012: MWC-12 identifies 700 MHz spectrum for mobile on co-primary basis

05/2012: BNetzA envisages to include 700 MHz spectrum in ongoing proceedings concerning
900 / 1800 MHz legacy spectrum

06/2013: BNetzA intends to auction expiring 900 / 1800 MHz with newly available 700 (and
1500 MHz usage rights)

07/2013-08/2014: Announcement and approval of Telefonica Deutschland / E-Plus merger

12/2014: Political consensus between German government, federal states and broadcasters
to include 700 MHz in envisaged auction, based on:

« Financial agreement to split (700 MHz) auction revenue 50/50 between Bund + Lander
« Financial compensation for migration of PMSE users
« Implementation transition-period for migration DVB-T - DVB/T2

01/2015: Final BNetzA decision to auction 700, 900, 1500 and 1800 MHz usage rights
03/2015: BNetzA admits DT, TEF.DE and VF to participate in 2015 spectrum auction

BE MORE ,
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2015 auction for 700/900/1500/1800 MHz usage rights 2

Auction details:

* From 27.5.-19.6.2015: SMR auction with 3 admitted bidders (DT, TEF.DE + VF)
* Tough bidding competition during 181 rounds on 16 bidding days

» Total auction prices: 5.081.236.000 €

/00 MHz details:

* 2 x 30 MHz were auctioned in 6 blocks a 2x5 MHz

» Reserve price per 2 x 5 MHz: 75 million €

» Lowest block (“700-A"): Concrete Allocation (due to usage restrictions)

« Other blocks (“700-B” to “700-F”): Abstract Allocation

« Total amount of 700 MHz prices: 1.000.445.000 €

Frequenzbereich ‘ Block Ausstattung . Hochstbieter | H(oecl"l:t.;_:_;:: o)t
700 A 2x5 MHz konkret | TEF DE 166.397
. 700B | 2x5MHzabstrakt | Vodafone | 166.509
700 MHz (gepaart) 700C = 2x5 MHz abstrakt | TEF DE 166.847
. 700D | 2x5MHzabstrakt | Telekom | 166.567
. 700E | 2x5MHz abstrakt @~ Telekom 171.649
| 700F | 2x5MHzabstrakt | Vodafone | 163.476

BE MORE I 5 Telefonica

DISCOVER, DISRUFPT, DELIVER




2015 auction for 700/900/1500/1800 MHz usage rights Zz

=
Rundenergebnis der Runde 181
N N, . | Hochstgebot
Frequenzbereich Block Ausstattung i Hochstbieter (€in .?s )
700 A 2x5 MHz konkrat TEF DE | 166.337
7008 | 2x5 MHz abstrakt Vodafone | 168.508
700 MHz (gepaart) 700C 2x5 MHz abstrakt TEF DE | 166.847
700D | 2x5MHzabstraie Telekom | 166.567
700 E 2x5 MHz abstrakt Telekom 171.849
700F = 2xSMHzabstrakt  Vodafone | 163.476|
900 A 2x5 MHz konkret TEF DE | 185.620
.~ 900B = 2x5 MHz abstrakt Vodafone | 211.807
900 MHz (gepaart) 800 C 2x5 MHz abstrakt Vodafone | 203.298
800D = 2x5 Mz abstrakt Telekom | 183.671)
900 E 2x5 MHz abstrakt Telekom | 180.968
900F | Zx6 MHz abstrakt Telekom | 180.465|
900 G 2x5 MHz abstrakt TEF DE 189.958
1800 A 2Zx5 MHz abstrakt Vodafone 237.484
1800B = 2x5 MHz abstrakt Telekom |
1800 C 2x5 MHz abstrakt Vodafone | 258.247
1800D | 2x5 MHz abstrakt Vodafone | 248133
| 1,8 GHz (gepaart) 1800 E 2x5 MHz abstrakt Telekom 248.101
‘ 1800F | 2x5MHzabstrakt = Vodafone | 255.967
1800 G 2x5 MHz abstrakt TEF DE 239,228
1800H = 2x5MHzabstakt = Telekom | 248,
1800 | 2x5 MHz abstrakt TEF DE 240.288
1800J | 2x5MHzkonkret = Vodafone | 1804
1500 A 1x%5 MHz abstrake Vodafone | 40.820
1600B | 1x6 MHz abstrakt Vodafone | 40.939
1800 C 1%3 MHz abstrakt Vodafone 40.919|
1,5 GHz (ungepaart) | 1500D | 1x5 MHz abstrakt Telekom | 42.964
1500 E 1x6 MHz abstrakt Vodafone 42.961
1800F | 1x5MHz abstrakt Telekom | 38.011
1500 G 1x5 MHz abstrakt Telekom 40.961
1600 H |  1x5 MHzabstrakt Telekom | [ 40.961
Summe aller gehaltenen Héchstgebote (€ in Tsd.) 5.081.236
Zahlungsverpflichtung aufgrund zuriick- ’ 0
genommener Hochstgebota (€ in Ted.) |
Summe (€ in Tsd.) 5.081.236
BE MORE Telefoni
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Post-auction spectrum holdings 2

Coverage spectrum Capacity spectrum
| |

2x75

700MHz 800MHz 900MHz 1.500MHz 1.800MHz 2.100MHz 2.600MHz

Paired 700, 800, 900, 1.800, 2.100, 2.600 and new 1.500 download spectrum shown. Unpaired 2.100 and 2.600 not shown.
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Coverage obligations to support German broadband strategy| 3

MNO-specific coverage obligation:

Within 3 years of spectrum allocation:

® 50 Mbit/s download speed per antenna sector so that 10 Mbit/s
download speed is reached in / at
® at least 98% of nationwide households AND
® at least 97% of the households within every federal state AND

® all main traffic routes

Obligations can be fulfilled with any spectrum (not only 700 MHz)

BE MORE /
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Phased approach for 700 MHz band (incl. DVB-T Simulcast) 4

BNetzA auction decision (28.01.2015): Rundfunksenderliste Deutschland

Frequenznutzungen des terrestrischen digitalen Fernsehrundfunks im

L 700 MHZ partly avallable aS Of Frequenzbereich 694 MHz bis 790 MHz (Kandle 49 bis 60)
mid_20 1 7 Deutschland - Stand Januar 2015

« 700 MHz full availability around Phasen

m Id '2 O 1 9 Phase 1 Ballungsraum-Regionen %
Simulcast DVB-T2 vorlaufend  01.05.2016 - 28 i. 2017
¥ 0

» Annex 7 describes phased national

Simulcast DVB-T nachlaufend 28.03.20

approach incl. simulcast phase et .. Y.
* Annex 8 describes info re DVB-T it . {9\0
= . . . Simulcast DVB-T nachlaufend .1 1.07.2018
usage in neighbouring countries e e \\} B s
Phase 2b Regionen mit Mittelzentren
Kanal 49 bis 60 - AUT (Osterreich) Simu 13.03.2018 - 31.12.2018
D tempo 13.03.2018 - 01.07.2019
Status | Rundfunksender |Kanal |ERPindBW |Administration |Langengrad Breitengrad Phase 3 Flache
B Ehrwald 1 49 [250 AUT 010E58 59.000 |47N25 13.000 D ab31.12.2018
B Gries Sellrain 49 15,0 AUT 011E09 21.000 |47N11 25.000 \%
Me! ein 1.05.2016
B Holzgau 49 23,0 AUT 010E22 21.000 |47N15 42.000
Meilenstein | 28.03.2017
B Imst 1 49 22,5 AUT 010E45 22.( 47N12 20.000
Meilenstein Il 24.10.2017
Meilenstein IV 13.03.2018
Meilenstein V 31.12.2018
BE MORE 10 Telefonica
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After the German 700 MHz award process 5

Final 700 MHz assignment for mobile on co-primary basis

« BNetzA discusses with neighboring countries to quickly dedicate 700
Cross-border MHz for mobile to prevent interference in border regions

issues » EU policy deadline would be helpful that 700 MHz band shall asap
be made available for mobile in entire EU

700 MHz
payment
terms

“Pay when available” rule in 700 MHz award processes might help to
speed-up in-country band clearance for mobile

BE MORE 11 Telefonica
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ARCEP submits its methods of allocation and terms of use for
700 MHz frequencies to the Electronic communications advisory
committee, for its opinion

Paris, 19 June 2015

The increasing use of the mobile internet brought about by the growing ubiquity of smartphones and tablets, and
the launch of 4G, is driving an exponential increase in traffic on cellular networks. To be able to keep pace with
this increase in consumption, it is vital that operators be allocated new frequency bands, and particularly bands in
the lower frequencies whose propagation properties are especially well suited to the task.

It is within this environment, and thanks to recent improvements to digital terrestrial television (DTT) compression
standards, that the Government decided to free up the 700 MHz band and to allocate 2x30 MHz of spectrum to
mobile operators.

This band will be freed up progressively across the country, between April 2016 and June 2019. A bill on "the
second digital dividend, and ongoing upgrades to digital terrestrial television” is currently being debated in
Parliament, and will entrench the process in law.

As aresult, based on the priorities set by the ministers responsible for digital affairs, and in accordance with the
regulatory objectives assigned to it by law, ARCEP is responsible for proposing the allocation methods for these
frequencies and the terms and conditions under which mobile operators can use them. The procedure is then set
in motion by the ministers. ARCEP is responsible for putting this procedure into place, and for allocating
frequencies to operators.

Call for applications to be launched in July

Yesterday, on Thursday, 18 June, ARCEP submitted its draft decisions on the future assignment and allocation of
the 700 MHz band to the members of the Electronic communications advisory committee, CCCE (commission
consultative des communications électroniques) for their opinion.

These draft decisions are the result of a year of preparatory work carried out in tandem with market stakeholders
and the ministers responsible for digital affairs. They are a follow-up to the "Strategic review of spectrum for
superfast mobile" (Revue stratégique du spectre pour le trés haut débit mobile) that was submitted for
consultation last December.

Once it has received the CCCE opinion, ARCEP plans on adopting its final proposal in early July, so that the
ministers responsible for digital affairs can issue the call for applications later in the month.

Several objectives attached to the planned allocation procedure

The ministers responsible for digital affairs have set several priorities in terms of monetising intangible State
assets, regional development, investment and the preservation of fair and effective competition.

As concerns the monetisation of intangible State assets, ARCEP has worked with the ministers to establish a
procedure that takes the form of a multiple round ascending auction. The auction will begin with a reserve price,
set by the ministers, of 416 million euros for a block of 2x5 MHz, or 2.5 billion euros for the entire band. A detailed
description of the procedure can be found in Appendix 1.

In accordance with a request made by the ministers and Parliament during recent parliamentary debates (on a bill
on growth and business, a bill on the second digital dividend and ongoing upgrades to digital terrestrial television,
and on the work being done by the High Commission for public postal and electronic communications services
(Commission supérieure du service public des postes et des communications électroniques), the procedure takes
utmost account of digital regional development priorities.



The procedure therefore includes coverage obligations that are as strong as those attached to the 800 MHz band.
There are particularly strong demands for deployment of the 700 MHz band in rural areas, in addition to 800 MHz
band frequencies, to be able to improve the quality of 4G services in these areas over time and to prepare for the
potential development of 5G services on these bands.

In addition, the call for applications includes new obligations aimed at improving mobile data availability on-

board everyday trains (TER, RER, Transilien). These obligations will be completed by a more detailed quality of
service audit for all railway lines (including TGV high-speed trains) and underground lines, to encourage operators
to increase the quality of service they provide. Coverage obligations are detailed in Appendix 2.

The procedure is also meant to stimulate investment, by enabling every player to achieve a fair share of the
mobile market. The band was therefore divided into six blocks of 2x5 MHz, so that spectrum can be allocated to a
large number of candidates. These blocks can be combined to allow the candidates to provide their customers
with the highest connection speeds possible. However, to encourage heavy use of this frequency band and to
limit imbalances between operators, a single candidate cannot acquire more than three blocks (i.e. 2x15 MHz) in
the 700 MHz band, and will not be able to exceed a limit of 2x30 MHz of low frequency spectrum, i.e. in the 700
MHz, 800 MHz and 900 MHz bands combined. Lastly, the type of auction being planned allows the candidates to
fully manage the outcome: they can choose to continue or to stop their bidding at any point in time, knowing how
much spectrum they will be allocated.

Frequencies due to be allocated before the end of 2015

Once the call for applications has been launched, candidates will have until the end of Q3 2015 to file their
applications. ARCEP plans to conduct the auction in the fourth quarter of the year, and to award the licences to
the winning candidates before the end of 2015.

Annex 1 - Description of the French 700 MHz band allocation process
The 700 MHz band will be allocated through a multi-round ascending auction, described hereunder.
1. Main auction

Six 2x5 MHz blocks will be auctioned at the same time with a single unit price. Throughout the procedure,
ARCEP, as the auctioneer, will gradually increase this unit price.

At the beginning of the first round, ARCEP asks the bidders about the amount of blocks they are willing to buy at
the reserve price (416 million euros each).

At the beginning of each subsequent round, ARCEP increases the unit price for each 2x5 MHz block by 5 million
euros (1). The bidders then submit the number of blocks they are willing to buy at this price. They can either
maintain their demand, relative to the previous round, or reduce it by one block. Bidders are not allowed to
increase their demand, or reduce it by more than one block at a time.

Throughout the auction, bidders are subjected to a spectrum cap:
- they are not allowed to bid on more than three blocks ;
- their demand, should it be satisfied, cannot lead them to hold more than 2x30 MHz of lower band spectrum (700

MHz, 800 MHz and 900 MHz).

When the aggregate demand (i.e. the sum of all the bidders' demands) reaches six, the auction ends and the
blocks are allocated at the round price.

For instance:

- The demands of the bidders evolves as follows :



o Bidder A is bidding on three blocks at 416 million euros each. At 421 million euros, it is still bidding on three
blocks. And so forth until the price reaches 486 million euros for each block, at which point bidder A reduces its
demand to two blocks.

o Bidder B is bidding on three blocks at 416 million euros. At 426 million euros, it reduces its demand to two
blocs. At 501 million euros, it is bidding on just one block.

o Bidder C is bidding on three blocks at 416 million euros. At 446 million euros, it reduces its demand to two
blocs. At 486 million euros, it is bidding on just one block.

o Bidder D is bidding on three blocks at 416 million euros. At 466 million euros, it reduces its demand to two
blocs.

- As aresult:

o At 416 million euros for each block, aggregate demand is 12.
o At 426 million euros, it decreases to 11.

0 At 446 million euros, it decreases to 10.

0 At 466 million euros, it decreases to 9.

o At 486 million euros, it decreases to 7.

o At 501 million euros, it reaches 6.

- Bidder A wins 2 blocks. Bidder B wins 1 block. Bidder C wins 1 block. Bidder D wins 2 blocks. All bidders pay
501 million euros for each block they won.
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In the unlikely event that the demand should decrease below 6 (which would mean several bidders reduced their
demand on the same round), an ad-hoc tie-breaking mechanism allows the determination of the winners. All 6

blocks will be allocated at the end of the auction.

2. Positioning auction

After the main auction, the winners, their respective allotment and the final price of the blocks are all known.
However, even though ARCEP guaranties contiguous allocations, the positioning of the winners within the band

must be determined: leftmost, rightmost, in the middle...

1 2

3

4

In order to do so, ARCEP runs a single round sealed bid positioning auction: each winner submits a list, in order
of decreasing preference, of positions within the band and a price it is willing to pay to get its preferred position
within the band. ARCEP then sorts the winners in order of decreasing bid first and meets their preferences if



possible. The winners pay the amount they submitted if they get their preferred position and nothing if they get
their last choice. Should a winner get an intermediate choice of positioning, it pays an intermediate amount.

For instance :

- The main auction results are as follows: Bidder A wins 2 blocks. Bidder B wins 1 block. Bidder C wins 1 block.
Bidder D wins 2 blocks. Consequently, there is a total of four possible positions within the band, numbered from 1,
for the leftmost position, to 4, for the rightmost position.

- The winners submit the following bids :

o Bidder A bids 50 million euros for the following positioning list: 1, then 2, then 3, then 4.
o Bidder B bids 40 million euros for the following positioning list: 2, then 1, then 3, then 4.
o Bidder C bids 30 million euros for the following positioning list: 1, then 2, then 3, then 4.
o Bidder D bids 20 million euros for the following positioning list: 1, then 2, then 3, then 4.

- The result of the positioning auction is as follows :

o Bidder A gets position 1 for 50 million euros.

o Bidder B gets position 2 for 40 million euros.

o Bidder C gets position 3 for 10 million euros (a third of what it bid).
o Bidder D gets position 4 and pays nothing for this position.

3. Frequency payment

Winners pay, for a 20 years license, the sum of the amount bid on the main auction and the amount resulting from
the positioning auction. This total amount is paid in four equal instalments: the first is paid at the license delivery;
the subsequent three are paid annually. Licensees will also be required to pay annually an amount equal to 1% of
the turnover attributable to these frequencies.?

Annex 2 - Coverage obligations



e ' T, + 5years | 17 january | 17 january | T, +15years
Obligation (late 2020) 2022 2027 (1ate 2030)

Metropolitan population 98% 99,6%
* Yy
) Main roads 100%
A ; .&,

Population in each metropolitan 00% 95%

department

Populationin the « prioritary

deployment zone » o 9 9
(18% of population, 63% of 400 Ok Sk

¢ territory)

by |

City centers in the « White
Zones » program (1% of 100%
population, 3300 city centers)

Regional rail roads : nationwide 60% 80% 90%
coverage

Regional rail roads : coverage in 60% 80%
each region

T1 = license delivery date

(1) This amount needs to be confirmed, it is chosen here in order to illustrate the auction
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