Appendix 1: 700MHz Spectrum Auction Details

Auction Award . Timeline for
Country Date (Year) Mechanism Available Spectrum Spectrum Allocated (TDD or FDD) e Source
Asia-Pacific
. Spectrum .
Malaysia ) 4 x 20 MHz in the .
(Planned 2019 | Assignment(SA) | o s and 758708 | WO licenses of 2x20 MHz OR 15Years  |SKMM
Approach) through a tender MHz band Four licenses of 2 x 10 MHz
(beauty contest)
. Sp_ectrum 9 Na.1t|onal lots of 2X'5 2 x 10 MHz (20 MHz in total) OR 2 x https://www.acma.gov.au/theACMA/auction-
Australia 2013 assignment MHz in the 703 - 733 and . 15 Years - -
through auction 758 - 788 MHz band 20 MHz (40 MHz in total) summary-700-mhz-digital-dividend-2013
Spectrum https://www.telegeography.com/products/co
Philippines 2016 assignment : 2 X 10 MHz (20MHz) 15 Years | mmsupdate/articles/2016/11/10/ntc-outlines-
through auction details-of-third-licence-auction-for-
g philippines/
https://group.softbank/en/corp/d/annual-
Japan 2012 Tender 30MHz x 2 3 blocks of 2 x 10 MHz (FDD) 15 Years reports/2013/segmentinformation/marketdat
a/frequencyadministrationjapan.html
Spectrum One license of 2x10 MHz https://www.te!egeographv.com/products/co
New . . mmsupdate/articles/2014/05/23/new-
2013 assignment 90 MHz Two licenses of 2x 15 MHz 20 Years . - .
Zealand through auction 2x5 MHz (unsold) zealands-telecoms-minister-confirms-details-
g of-700mhz-spectrum-allocation-options/
. Lot one: 2 x 10 MHz lot (738-748 .
h : . .gov.au/- -
e | 2018 | e | s pared | Wnpared i S5 S05 i) | 11 varss | PAEllenscmesossl nstilspecn
& with 788 —803 MHz | . Lot two: 2 x5 MHz lot (733738 |  Months ELONCY B

through auction

MHz paired with 788-793 MHz)

unsold-lots Auction-guide-pdf.pdf?la=en



https://www.acma.gov.au/theACMA/auction-summary-700-mhz-digital-dividend-2013
https://www.acma.gov.au/theACMA/auction-summary-700-mhz-digital-dividend-2013
https://www.telegeography.com/products/commsupdate/articles/2016/11/10/ntc-outlines-details-of-third-licence-auction-for-philippines/
https://www.telegeography.com/products/commsupdate/articles/2016/11/10/ntc-outlines-details-of-third-licence-auction-for-philippines/
https://www.telegeography.com/products/commsupdate/articles/2016/11/10/ntc-outlines-details-of-third-licence-auction-for-philippines/
https://www.telegeography.com/products/commsupdate/articles/2016/11/10/ntc-outlines-details-of-third-licence-auction-for-philippines/
https://group.softbank/en/corp/d/annual-reports/2013/segmentinformation/marketdata/frequencyadministrationjapan.html
https://group.softbank/en/corp/d/annual-reports/2013/segmentinformation/marketdata/frequencyadministrationjapan.html
https://group.softbank/en/corp/d/annual-reports/2013/segmentinformation/marketdata/frequencyadministrationjapan.html
https://www.telegeography.com/products/commsupdate/articles/2014/05/23/new-zealands-telecoms-minister-confirms-details-of-700mhz-spectrum-allocation-options/
https://www.telegeography.com/products/commsupdate/articles/2014/05/23/new-zealands-telecoms-minister-confirms-details-of-700mhz-spectrum-allocation-options/
https://www.telegeography.com/products/commsupdate/articles/2014/05/23/new-zealands-telecoms-minister-confirms-details-of-700mhz-spectrum-allocation-options/
https://www.telegeography.com/products/commsupdate/articles/2014/05/23/new-zealands-telecoms-minister-confirms-details-of-700mhz-spectrum-allocation-options/
https://www.acma.gov.au/-/media/Spectrum-Licensing-Policy/Information/pdf/700-MHz-unsold-lots_Auction-guide-pdf.pdf?la=en
https://www.acma.gov.au/-/media/Spectrum-Licensing-Policy/Information/pdf/700-MHz-unsold-lots_Auction-guide-pdf.pdf?la=en
https://www.acma.gov.au/-/media/Spectrum-Licensing-Policy/Information/pdf/700-MHz-unsold-lots_Auction-guide-pdf.pdf?la=en

Auction Award . Timeline for
Country Date (Vear) Mechanism Available Spectrum Spectrum Allocated (TDD or FDD) e Source
https://www.imda.gov.sg/~/media/imda/files/
Spectrum regulation%20licensing%20and%20consultatio
Singapore 2017 aszi nment Nine (9) 700 MHz Starhub: 30 MHz of 700 MHz 14 Years ns/frameworks%20and%20policies/spectrum%
gap throu gh auction Spectrum Lots M1: 20 MHz of 700 MHz 20management%20and%20coordination/spect
& rum%20rights%20auctions%20assigment/final
%20information%20memorandum.pdf
https://main.trai.gov.in/sites/default/files/Whi
te Paper 22022019.pdf
Spectrum - .
India 5016 assignment 703 -748 MHz and 770 MHz remains unsold i http://www.careratings.com/upload/NewsFile
throu gh auction 758-803 MHz (FDD) s/Studies/TRAI%20Recommendation%200n%2
8 OSpectrum%20Auction%20August%202018.pd
f
Spectrum . . ;
Taiwan 5013 assignment 9545 MHz 3 I|Fenses of 2x10 MHz 17 Years htFps.//www.ncc.gov.tw/engl|sh/content.aspx
. 1 license of 2x15 MHz ?site_content sn=370
through auction
Europe
Spectrum )
Germany 2015 assignment 703-733 and 758-788 FDD: Three licenses of 2 x 10 MHz 15 Years https.//frankra.yaI.com/2015/06/20/german
. MHz band spectrum-auction-overview/
through auction
Spectrum 2 X 20 MHz plus 20 MHz | - FDD: Two licenses of 2 x 5 MHz, https://www.pts.se/contentassets/58f801887
Sweden 2018 assignment in the 703-733 and 738- One license of 2 x 10 MHz 20-25 Years |d6e46f590ef2b846447bc9b/consultation-
through auction 788 MHz band - Four licenses of 1 x 5 MHz (SDL) 700mhz-feb2018.pdf
Spectrum Or:ER;'ZZX)fll\C/)H-I:;Hz https://www.fiercewireless.com/europe/franc
France 2015 assignment Six blocks of 700 MHz ge: 20 Years e-raises-almost-eu3m-more-from-700-mhz-
through auction Bouyges: 2x 5 MHz auction
g Free Mobile: 2x 10 MHz -
Spectrum . . . .
Finland 2016 assignment 2x30 MHz FDD: Six license of 2x5 MHz 17 Years https://www.lvm.fi/lvm-site62-mahti-

through auction

portlet/download?did=208928



https://www.imda.gov.sg/~/media/imda/files/regulation%20licensing%20and%20consultations/frameworks%20and%20policies/spectrum%20management%20and%20coordination/spectrum%20rights%20auctions%20assigment/final%20information%20memorandum.pdf
https://www.imda.gov.sg/~/media/imda/files/regulation%20licensing%20and%20consultations/frameworks%20and%20policies/spectrum%20management%20and%20coordination/spectrum%20rights%20auctions%20assigment/final%20information%20memorandum.pdf
https://www.imda.gov.sg/~/media/imda/files/regulation%20licensing%20and%20consultations/frameworks%20and%20policies/spectrum%20management%20and%20coordination/spectrum%20rights%20auctions%20assigment/final%20information%20memorandum.pdf
https://www.imda.gov.sg/~/media/imda/files/regulation%20licensing%20and%20consultations/frameworks%20and%20policies/spectrum%20management%20and%20coordination/spectrum%20rights%20auctions%20assigment/final%20information%20memorandum.pdf
https://www.imda.gov.sg/~/media/imda/files/regulation%20licensing%20and%20consultations/frameworks%20and%20policies/spectrum%20management%20and%20coordination/spectrum%20rights%20auctions%20assigment/final%20information%20memorandum.pdf
https://www.imda.gov.sg/~/media/imda/files/regulation%20licensing%20and%20consultations/frameworks%20and%20policies/spectrum%20management%20and%20coordination/spectrum%20rights%20auctions%20assigment/final%20information%20memorandum.pdf
https://main.trai.gov.in/sites/default/files/White_Paper_22022019.pdf
https://main.trai.gov.in/sites/default/files/White_Paper_22022019.pdf
http://www.careratings.com/upload/NewsFiles/Studies/TRAI%20Recommendation%20on%20Spectrum%20Auction%20August%202018.pdf
http://www.careratings.com/upload/NewsFiles/Studies/TRAI%20Recommendation%20on%20Spectrum%20Auction%20August%202018.pdf
http://www.careratings.com/upload/NewsFiles/Studies/TRAI%20Recommendation%20on%20Spectrum%20Auction%20August%202018.pdf
http://www.careratings.com/upload/NewsFiles/Studies/TRAI%20Recommendation%20on%20Spectrum%20Auction%20August%202018.pdf
https://www.ncc.gov.tw/english/content.aspx?site_content_sn=370
https://www.ncc.gov.tw/english/content.aspx?site_content_sn=370
https://frankrayal.com/2015/06/20/german-spectrum-auction-overview/
https://frankrayal.com/2015/06/20/german-spectrum-auction-overview/
https://www.pts.se/contentassets/58f801887d6e46f590ef2b846447bc9b/consultation-700mhz-feb2018.pdf
https://www.pts.se/contentassets/58f801887d6e46f590ef2b846447bc9b/consultation-700mhz-feb2018.pdf
https://www.pts.se/contentassets/58f801887d6e46f590ef2b846447bc9b/consultation-700mhz-feb2018.pdf
https://www.fiercewireless.com/europe/france-raises-almost-eu3m-more-from-700-mhz-auction
https://www.fiercewireless.com/europe/france-raises-almost-eu3m-more-from-700-mhz-auction
https://www.fiercewireless.com/europe/france-raises-almost-eu3m-more-from-700-mhz-auction
https://www.lvm.fi/lvm-site62-mahti-portlet/download?did=208928
https://www.lvm.fi/lvm-site62-mahti-portlet/download?did=208928

Auction Award . Timeline for
Country Date (Vear) Mechanism Available Spectrum Spectrum Allocated (TDD or FDD) e Source
Spectrum 3 lots of 2 x 10 MHz https://www.telegeography.com/products/co
Iceland 2017 assignment 703-733 and 758-788 Two licenses of 2x10 MHz 15 Years mmsupdate/articles/2016/07/21/iceland-
through auction MHz band auctioning-700mhz-frequencies-by-year-end/
Spectrum I
. https://5gobservatory.eu/italian-5g-spectrum-
Italy 2018 assignment (694MHz-790MHz) i 15 Years .
through auction FDD: Six licenses of 2x5 MHz auction-2/
Switserland 2019 aiz’le‘::er:t FDD: 60 MHz 60 MHz (FDD) 15 vears |ttRSi//www.newsd.admin.ch/newsd/message
gnmen SDL: 15 MHz 10 MHz (SDL) /attachments/55585.pdf
through auction
Sp_ectrum FDD: 2x30 MHz 2x10 MHz https://5gobservatory.eu/denmark-completes-
Denmark 2019 assignment TDD: 20 MHz 2x5 MHz 20 Years auction-of-the-700-mhz-band/
through auction ’ 2x15 MHz plus 20 MHz (FDD)
Spectrum https://5gobservatory.eu/5g-
locks of 2 x 5 MH
Norway 2019 assignment 6b o(; ;;0 MXHSZ) z Three licenses of 2 x 10 MHz 20 Years spectrum/national-5g-spectrum-
through auction assignment/#1549379848113-e71527cb-alcO
Americas
-12 MHz bandwidth (698-704 and
728-734 MHz) -12 MHz bandwidth
Spectrum (704-710 and 734-740 MHz) -6 https://www.ellipsis.co.za/wp-
u.S. 2008 assignment 698—-806 MHz MHz bandwidth (722-728 MHz) - - content/uploads/2012/10/SAPS-
through auction 22 MHz bandwidth (746—757 and auction 2012.pdf
776-787 MHz) -10 MHz bandwidth
(758-763 and 788-793 MHz
Offered operators 70
Spectrum MHz out of a total of 90 http://www.5gamericas.org/files/8314/4051/7
. assignment . 2 x 10 MHz (713-778) / 2 x 15 MHz . — .
Chile 2014 throush beaut MHz of available (723 - 793) / 2 x10 (738 - 803) - 653/4G_Americas 700 MHz Spectrum Proce
cfntest ¥ spectrum. (713-748MHz ss_Lat Am.pdf

and 768 - 803MHz)



https://www.telegeography.com/products/commsupdate/articles/2016/07/21/iceland-auctioning-700mhz-frequencies-by-year-end/
https://www.telegeography.com/products/commsupdate/articles/2016/07/21/iceland-auctioning-700mhz-frequencies-by-year-end/
https://www.telegeography.com/products/commsupdate/articles/2016/07/21/iceland-auctioning-700mhz-frequencies-by-year-end/
https://5gobservatory.eu/italian-5g-spectrum-auction-2/
https://5gobservatory.eu/italian-5g-spectrum-auction-2/
https://www.newsd.admin.ch/newsd/message/attachments/55585.pdf
https://www.newsd.admin.ch/newsd/message/attachments/55585.pdf
https://5gobservatory.eu/denmark-completes-auction-of-the-700-mhz-band/
https://5gobservatory.eu/denmark-completes-auction-of-the-700-mhz-band/
https://5gobservatory.eu/5g-spectrum/national-5g-spectrum-assignment/#1549379848113-e71527cb-a1c0
https://5gobservatory.eu/5g-spectrum/national-5g-spectrum-assignment/#1549379848113-e71527cb-a1c0
https://5gobservatory.eu/5g-spectrum/national-5g-spectrum-assignment/#1549379848113-e71527cb-a1c0
https://www.ellipsis.co.za/wp-content/uploads/2012/10/SAPS-auction_2012.pdf
https://www.ellipsis.co.za/wp-content/uploads/2012/10/SAPS-auction_2012.pdf
https://www.ellipsis.co.za/wp-content/uploads/2012/10/SAPS-auction_2012.pdf
http://www.5gamericas.org/files/8314/4051/7653/4G_Americas_700_MHz_Spectrum_Process_Lat_Am.pdf
http://www.5gamericas.org/files/8314/4051/7653/4G_Americas_700_MHz_Spectrum_Process_Lat_Am.pdf
http://www.5gamericas.org/files/8314/4051/7653/4G_Americas_700_MHz_Spectrum_Process_Lat_Am.pdf

Auction Award . Timeline for
Country Date (Vear) Mechanism Available Spectrum Spectrum Allocated (TDD or FDD) e Source
Spectrum 2 x 5 MHz (703 -743MH?z)
Brazil 2014 asmgnmenF 9 lots of 700MHz band (758-798MHz) (Comply with FDD) - Downloaded document.
through auction
http://www.trc.vg/images/attachments/Consu
British 2016 Tender 2x6 MHz (698-704 MHz) 2 x6 MHz (FDD) ) Itations 2017/SMF%202018%20-
Virgin Island 2x10 MHz (788-798 MHz) 11 MHz (TDD) %20Final%20Doc%20Post%20Consultation%20
-%20050318%20-%20TRK%20%28004%29.pdf
Colombia Expected Tender 70 MHz split into seven i 20 Years https://www.bnamericas.com/en/news/colom
2019-2020 blocks bia-watchdog-welcomes-700mhz-tender-plans
http://www.ift.org.mx/sites/default/files/cono
Awarded to cenos/pleno/presentaciones/adriana-sofia-
Mexico 2016 Wholesale oo T llode 415 - 4 2x45 MHz to network wholesaler 20 Years labardini-inzunza-
MHz : . . _
network presidenta/spectrumsummit2017iftlabardinim
exicooralfinale-170816174510.pdf
Peru 2016 Tender 90 MHz in 3 blocks - - -
Spectrum FDD: 3 Blocks of 12 MHz ) G - ,
Canada 2014 assignment 108 MHz of spectrum FDD: 2 Blocks of 10 MHz - (P;Etp?sr‘].//czr;.z\:g:lpedla.org/W|k|/700 MHz_aucti
through auction TDD: 2 Blocks of 6 MHz E—
https://www.telegeography.com/products/co
Spectrum mmsupdate/articles/2014/11/03/argentina-
Argentina 2014 assignment 130 MHz 2x35 MHz + 2x10 MHz 15 Years

through auction

spectrum-bids-total-usd2-23bn-13-above-
floor-price

25 countries excluding Malaysia and Colombia that will be awarding from 2020 onwards.



http://www.trc.vg/images/attachments/Consultations_2017/SMF%202018%20-%20Final%20Doc%20Post%20Consultation%20-%20050318%20-%20TRK%20%28004%29.pdf
http://www.trc.vg/images/attachments/Consultations_2017/SMF%202018%20-%20Final%20Doc%20Post%20Consultation%20-%20050318%20-%20TRK%20%28004%29.pdf
http://www.trc.vg/images/attachments/Consultations_2017/SMF%202018%20-%20Final%20Doc%20Post%20Consultation%20-%20050318%20-%20TRK%20%28004%29.pdf
http://www.trc.vg/images/attachments/Consultations_2017/SMF%202018%20-%20Final%20Doc%20Post%20Consultation%20-%20050318%20-%20TRK%20%28004%29.pdf
https://www.bnamericas.com/en/news/colombia-watchdog-welcomes-700mhz-tender-plans
https://www.bnamericas.com/en/news/colombia-watchdog-welcomes-700mhz-tender-plans
http://www.ift.org.mx/sites/default/files/conocenos/pleno/presentaciones/adriana-sofia-labardini-inzunza-presidenta/spectrumsummit2017iftlabardinimexicooralfinale-170816174510.pdf
http://www.ift.org.mx/sites/default/files/conocenos/pleno/presentaciones/adriana-sofia-labardini-inzunza-presidenta/spectrumsummit2017iftlabardinimexicooralfinale-170816174510.pdf
http://www.ift.org.mx/sites/default/files/conocenos/pleno/presentaciones/adriana-sofia-labardini-inzunza-presidenta/spectrumsummit2017iftlabardinimexicooralfinale-170816174510.pdf
http://www.ift.org.mx/sites/default/files/conocenos/pleno/presentaciones/adriana-sofia-labardini-inzunza-presidenta/spectrumsummit2017iftlabardinimexicooralfinale-170816174510.pdf
http://www.ift.org.mx/sites/default/files/conocenos/pleno/presentaciones/adriana-sofia-labardini-inzunza-presidenta/spectrumsummit2017iftlabardinimexicooralfinale-170816174510.pdf
https://en.wikipedia.org/wiki/700_MHz_auction_in_Canada
https://en.wikipedia.org/wiki/700_MHz_auction_in_Canada
https://www.telegeography.com/products/commsupdate/articles/2014/11/03/argentina-spectrum-bids-total-usd2-23bn-13-above-floor-price/
https://www.telegeography.com/products/commsupdate/articles/2014/11/03/argentina-spectrum-bids-total-usd2-23bn-13-above-floor-price/
https://www.telegeography.com/products/commsupdate/articles/2014/11/03/argentina-spectrum-bids-total-usd2-23bn-13-above-floor-price/
https://www.telegeography.com/products/commsupdate/articles/2014/11/03/argentina-spectrum-bids-total-usd2-23bn-13-above-floor-price/

Appendix 2: 2300MHz Spectrum Auction Details

Auction Award . Timeline for
Country Date (Year) Mechanism Available Spectrum Spectrum Allocated (TDD or FDD) T Source
Asia Pacific
. Spectrum
Malaysia . .
(Planned 2019 Assignment (SA) | 5y \ 1117 (2300-2390 MH2) Eight blocks of 2x5 MHz 15Years  |SKMM
through a tender (3GPP Band 40)
Approach)
(beauty contest)
Spectrum https://www.acma.gov.au/theACMA/multiban
Australia 2011 assignment - -- 15 Years d-spectrum-auction-results-winning-prices-
through auction and-winning-bidders
Spectrum
Assignment (SA) Five frequency bands, each with a https://www.ofca.gov.hk/en/media focus/pre
Hong Kong 2012 through a tender 2x25 MHz or 50 MHz bandwidth of 2x 5 MHz (50 MHz) 15 Years ss_releases/index id 255.html
(beauty contest)
Spectrum 390 MHz https://main.trai.gov.in/sites/default/files/Rec
India 2016 assignment (20 MHz in 16 LSAs) TDD 20 Years ommendationsAuctionofSpectrum01082018.p
through auction df
https://sbr.com.sg/telecom-
internet/news/tpg-telecom-plagued-
Spectrum installation-challenges
Singapore 2016 assignment 40 MHz (2300 MHz) - -
through auction https://sbr.com.sg/telecom-
internet/news/analysts-are-betting-tpg-
fourth-telco
Europe
. Spectrum
United . 40 MHz of spectrum at https://www.ofcom.org.uk/ data/assets/pdf
Kingdom 2018 asmgnmenF 2350-2390 MHz 8 x5 MHz (TDD) 20 Years file/0030/81579/info-memorandum.pdf
through auction
Spectrum ) . . . .
Denmark 5019 assignment TDD: 100 MHz at 2300 Six lots of 10 MHz spectrum (TDD) 29 Years https://ens.dk/sites/ens.dk/files/Tele/informa

through auction

2400 MHz

tion memorandum - updated feb 2019.pdf

5



https://www.acma.gov.au/theACMA/multiband-spectrum-auction-results-winning-prices-and-winning-bidders
https://www.acma.gov.au/theACMA/multiband-spectrum-auction-results-winning-prices-and-winning-bidders
https://www.acma.gov.au/theACMA/multiband-spectrum-auction-results-winning-prices-and-winning-bidders
https://www.ofca.gov.hk/en/media_focus/press_releases/index_id_255.html
https://www.ofca.gov.hk/en/media_focus/press_releases/index_id_255.html
https://main.trai.gov.in/sites/default/files/RecommendationsAuctionofSpectrum01082018.pdf
https://main.trai.gov.in/sites/default/files/RecommendationsAuctionofSpectrum01082018.pdf
https://main.trai.gov.in/sites/default/files/RecommendationsAuctionofSpectrum01082018.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0030/81579/info-memorandum.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0030/81579/info-memorandum.pdf
https://ens.dk/sites/ens.dk/files/Tele/information_memorandum_-_updated_feb_2019.pdf
https://ens.dk/sites/ens.dk/files/Tele/information_memorandum_-_updated_feb_2019.pdf

Auction Award . Timeline for
Country Date (Vear) Mechanism Available Spectrum Spectrum Allocated (TDD or FDD) T Source
Americas
. Sp'ectrum National batch of 50 MHz and http://www.southpartner.com/news/Sg aU.CtI
Brazil 2020 assignment 100 MHz . - on includes four frequency bands and will
. regional bundles of 40 MHz ; -
through auction be the largest in brazil
Africa
30 MHz of unpaired https://www.ncc.gov.ng/documents/460-
Spectrum spectrum (2360 — 2390 information-memorandum-on-2-3ghz-
Nigeria 2014 assignment P 1 x 30 MHz (TDD) 10 Years

through auction

MHz) plus 10 MHz of
guard band

spectrum-auction-for-wholesale-wireless-
access-service-wwasl/file

7 countries excluding Malaysia and Brazil that will be awarding from 2020 onwards



http://www.southpartner.com/news/5g_auction_includes_four_frequency_bands_and_will_be_the_largest_in_brazil
http://www.southpartner.com/news/5g_auction_includes_four_frequency_bands_and_will_be_the_largest_in_brazil
http://www.southpartner.com/news/5g_auction_includes_four_frequency_bands_and_will_be_the_largest_in_brazil
https://www.ncc.gov.ng/documents/460-information-memorandum-on-2-3ghz-spectrum-auction-for-wholesale-wireless-access-service-wwasl/file
https://www.ncc.gov.ng/documents/460-information-memorandum-on-2-3ghz-spectrum-auction-for-wholesale-wireless-access-service-wwasl/file
https://www.ncc.gov.ng/documents/460-information-memorandum-on-2-3ghz-spectrum-auction-for-wholesale-wireless-access-service-wwasl/file
https://www.ncc.gov.ng/documents/460-information-memorandum-on-2-3ghz-spectrum-auction-for-wholesale-wireless-access-service-wwasl/file

Appendix 3: 2600MHz Spectrum Auction Details

Auction Award Timeline for
Country ] Available Spectrum Spectrum Allocated (TDD or FDD) ) Source
Date (Year) Mechanism Assighment
Asia-Pacific
i) 2x70 MHz (FDD) - 2500
Malaysia Spectrum MHz to 2570 MHz paired
Assignment (SA ith 2620 MHz to 2690 Reassignment based on actual
(Planned 2019 & (SA) | wi ’ ' . ! 15 Years |SKMM
through a tender MHz utilization
Approach) (beauty contest) | ii) 40 MHz (TDD) - 2575
MHz to 2615 MHz
Spect
p.ec rum FDD: Three 2x15MHz lots https://www.dotecon.com/assets/images/d
Hong Kong 2009 assignment 105MHz spectrum TDD: Three lots of 5 MHz 15 Years 1001 pdf
through auction ' plspdl
https://www.ptd.gov.mm/Uploads/LawFP/
Spectrum Attach/22018/7527221022018 2.%202600
. 2x20 MHz (2575-2595 . .
Myanmar 2016 assignment MHz, 2595-2615 MHz) TDD 15 years MHz%20Auction%20Framework%20with%2
through auction ’ OClarifications%20v%200ct%2013%202016.
pdf
Europe
Spect FDD: 2x5 MHz, 2x10 MHz, 2x20
United 5013 asziecnr:::r:t 190 MHz spectrum X T\/IHXz 2 eX 50 Years https://www.ofcom.org.uk/ data/assets/p
Kingdom & P df file/0022/32872/im.pdf

through auction

TDD: 9 generic lots of 5 MHz



https://www.dotecon.com/assets/images/dp1001.pdf
https://www.dotecon.com/assets/images/dp1001.pdf
https://www.ptd.gov.mm/Uploads/LawFP/Attach/22018/7527221022018_2.%202600MHz%20Auction%20Framework%20with%20Clarifications%20v%20Oct%2013%202016.pdf
https://www.ptd.gov.mm/Uploads/LawFP/Attach/22018/7527221022018_2.%202600MHz%20Auction%20Framework%20with%20Clarifications%20v%20Oct%2013%202016.pdf
https://www.ptd.gov.mm/Uploads/LawFP/Attach/22018/7527221022018_2.%202600MHz%20Auction%20Framework%20with%20Clarifications%20v%20Oct%2013%202016.pdf
https://www.ptd.gov.mm/Uploads/LawFP/Attach/22018/7527221022018_2.%202600MHz%20Auction%20Framework%20with%20Clarifications%20v%20Oct%2013%202016.pdf
https://www.ptd.gov.mm/Uploads/LawFP/Attach/22018/7527221022018_2.%202600MHz%20Auction%20Framework%20with%20Clarifications%20v%20Oct%2013%202016.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0022/32872/im.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0022/32872/im.pdf

Auction Award Timeline for
Country ] Available Spectrum Spectrum Allocated (TDD or FDD) ) Source
Date (Year) Mechanism Assighment
Spectrum 5 MHz blocks and FDD: Three licenses of 2x 20 MHz https://rysavyresearch.files.wordpress.com
Sweden 2008 assignment . : & One license of 2x10 MHz 15 Years /2017/08/2009 12 gsma 2 6 ghz report.
. national licenses
through auction TDD: 50MHz pdf
France 2011 Hvbrid Tender 140 MHz two lots of 2x15MHz and two lots 20 Years https://www.ofcom.org.uk/ data/assets/p
y of 2x20MHz df file/0016/51208/spectrum-value.pdf
Sinele-Band FDD: Two lots of 2x20 MHz, 2x15 https://frankrayal.com/2011/11/29/analysi
Belgium 2011 8 155 MHz MHz 15 Years s-of-the-2-6-ghz-spectrum-auction-in-
Award .
TDD: 45 MHz belgium/
Spectrum https://www.ofcom.org.uk/ data/assets/p
Spain 2011 assignment 5 national 2x10 lots 2x10 MHz 2x5 MHz 18 Years ' y —
P & . df file/0016/51208/spectrum-value.pdf
through auction
Spectrum .
. FDD: 14 lots of 2 x 5 MHz FDD: 3 Lots of 2x20 MHz https://www.anacom.pt/render.jsp?categor
Portugal 2011 assignment TDD: 2 lots of 25 MHz TDD: 1 Lot of 25 MHz 15Years |\ |4=344704
through auction ' ' —
Spectrum FDD: 2x40 MHz
https://www.ofcom.org.uk/ data/assets
Norway 2007 assignment 2500-2690 MHz FDD/TDD: 2x30 MHz 15 Years os:// g.uk/ / /o

through auction

TDD: 50 MHz

df file/0016/51208/spectrum-value.pdf



https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0016/51208/spectrum-value.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0016/51208/spectrum-value.pdf
https://frankrayal.com/2011/11/29/analysis-of-the-2-6-ghz-spectrum-auction-in-belgium/
https://frankrayal.com/2011/11/29/analysis-of-the-2-6-ghz-spectrum-auction-in-belgium/
https://frankrayal.com/2011/11/29/analysis-of-the-2-6-ghz-spectrum-auction-in-belgium/
https://www.ofcom.org.uk/__data/assets/pdf_file/0016/51208/spectrum-value.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0016/51208/spectrum-value.pdf
https://www.anacom.pt/render.jsp?categoryId=344704
https://www.anacom.pt/render.jsp?categoryId=344704
https://www.ofcom.org.uk/__data/assets/pdf_file/0016/51208/spectrum-value.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0016/51208/spectrum-value.pdf

Auction Award Timeline for
Country uet W ] Available Spectrum Spectrum Allocated (TDD or FDD) ! ) ! Source
Date (Year) Mechanism Assighment
TDD: 1 x30 MHz,1x5 MHz,
Spectrum X 1x25|\j|HzX z https://www.telegeography.com/products/
Netherlands 2012 assignment 11 licenses of 1x5 MHz . 17 Years commsupdate/articles/2012/12/17/4g-
through auction FDD: Two licenses of 2x 10 MHz, 2 auction-raises-usd5bn-for-dutch-coffers/
8 x 20 MHz , 2x20 MHz , 2x5 MHz
https: tel hy. duct
FDD: 14 lots of 2x5MHz |  FDD: 2 X 20 MHz(2500 — 2520 ps://www.telegeography.com/products/
commsupdate/articles/2009/11/24/finland-
Spectrum (2500MHz-2570MHz and MHz), 2 X 25 MHz (2520-2545 completes-2-6ghz-spectrum-auction;/
Finland 2009 assignment 2620MHz-2690MHz) MHz), 2 X 25 MHz (2545-2570 - P Enz-spectf
. https://rysavyresearch.files.wordpress.com
through auction | TDD: 50MHz (2570MHz- MHz) /2017/08/2009 12 gsma 2 6 ghz report
2620MHz) TDD: 1 x 50 MHz (2570-2620 MHz) ot —+o-§sma_c_b_ghz_report.
Spect Bandwidth of 2x70 MH
, pectrum anawidtn of =x/8 Wiz FDD : 14 (2x70MHz) https://www.rtr.at/en/tk/FRQ_2600MHz 2
Austria 2010 assignment and consists of 14 paired 16 Years
. TDD: 10 (50MHz) 010 AE
through auction | 5 MHz frequency blocks -
S t https: .tel tv. tent/5
' p.ec rum None of the TDD spectrum at : ps://www.te (Iec.om v com/.con ent/5g/s
Switzerland 2019 assignment - 2600 MHz was sold 15 Years wiss-land-334-million-for-5g-licences-
through auction 34011/
Spectrum http://www.ancom.org.ro/en/mobil/januar
Romania 2019 assignment - 2x40 MHz (FDD) 10 Years b: ) -OlE: l
. y-31-2019 6074
through auction
Spectrum
3 i f2x20 MH https: .ofcom.org.uk/ dat t
Denmark 2010 assignment 2x70MHz censes ot = x ? 20 Years bs://www.ofcom.org.uk/_data/assets/p

through auction

1 license of 2 x10 MHz

df file/0028/74359/annex 8.pdf



https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.rtr.at/en/tk/FRQ_2600MHz_2010_AE
https://www.rtr.at/en/tk/FRQ_2600MHz_2010_AE
https://www.telecomtv.com/content/5g/swiss-land-334-million-for-5g-licences-34011/
https://www.telecomtv.com/content/5g/swiss-land-334-million-for-5g-licences-34011/
https://www.telecomtv.com/content/5g/swiss-land-334-million-for-5g-licences-34011/
http://www.ancom.org.ro/en/mobil/january-31-2019_6074
http://www.ancom.org.ro/en/mobil/january-31-2019_6074
https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf

Auction Award Timeline for
Country uet W . Available Spectrum Spectrum Allocated (TDD or FDD) ! . ! Source
Date (Year) Mechanism Assighment
https://www.telegeography.com/products/
Greece - - - 2 x 10MHz blocks (TDD) 15Years |commsupdate/articles/2014/10/14/800mhz
-2600mhz-auction-results-announced/
https://www.bundesnetzagentur.de/Shared
Docs/Downloads/EN/Areas/Telecommunica
‘ 2 500.0-2 570 MHz/2 14 blocks of 2x5 MHz (FDD) tions/Companies/TeIecomR‘egulation/‘Fret.qu
Germany 2010 Multiband Award 620-2 690.0 MHz 10 blocks of 1x5 MHz (TDD) 15 Years encyManagement/ElectronicCommunicatio
2 570-2 620 MHz nsServices/FrequencyAward2010/Presentat
ionOutcomeAuction101015.pdf?  blob=pu
blicationFile&v=2
https://books.google.com.my/books?id=vD
O5BAAAQBAJ&pg=PA106&Ipg=PA106&dqg=i
taly+2011+2.6ghz+auction+results&source=
2 blocks of 2x15 MHz, 2x10 MHz, bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9IGhI
Italy 2011 |Multiband Award 240 MHz 2x20 MHz (FDD) 15Years  |84rib6eb4NLIGUICMAQ&hI=en&sa=X&ved=
30 MHz (TDD) 2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNU
Q6AEWBNoECAkQAQ#tv=onepage&qg=italy%
202011%202.6ghz%20auction%20results&f
=false
Americas
Spectrum https://www.telegeography.com/products/
. p. 80 MHz (FDD) commsupdate/articles/2017/05/17/argenti
Argentina 2017 assighment 2500 -2690 MHz 15 Years

through auction

20 MHz (TDD)

nas-enacom-invites-bidders-for-2-5ghz-

spectrum/
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https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf?__blob=publicationFile&v=2
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://www.telegeography.com/products/commsupdate/articles/2017/05/17/argentinas-enacom-invites-bidders-for-2-5ghz-spectrum/
https://www.telegeography.com/products/commsupdate/articles/2017/05/17/argentinas-enacom-invites-bidders-for-2-5ghz-spectrum/
https://www.telegeography.com/products/commsupdate/articles/2017/05/17/argentinas-enacom-invites-bidders-for-2-5ghz-spectrum/
https://www.telegeography.com/products/commsupdate/articles/2017/05/17/argentinas-enacom-invites-bidders-for-2-5ghz-spectrum/

Auction Award Timeline for
Country uet W . Available Spectrum Spectrum Allocated (TDD or FDD) I ) ! Source
Date (Year) Mechanism Assighment
FDD: 2500 MHz — 2570
MHz/ 2620 MHz — 2690
British MHz
. - - TDD - -
Virgin Island TDD: 2570 MHz - 2620
MHz/ 2570 MHz — 2620
MHz
Spectrum https://www.telegeography.com/products/
. p' Four blocks of 2x10MHz (FDD) commsupdate/articles/2018/07/11/mexica
Mexico 2018 assighment 130 MHz 20 Years

through auction

Two blocks of 20MHz (TDD)

n-2-5ghz-auction-date-looms-two-bidders-

authorised/

21 countries excluding Malaysia that will be awarding from 2020 onwards
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https://www.telegeography.com/products/commsupdate/articles/2018/07/11/mexican-2-5ghz-auction-date-looms-two-bidders-authorised/
https://www.telegeography.com/products/commsupdate/articles/2018/07/11/mexican-2-5ghz-auction-date-looms-two-bidders-authorised/
https://www.telegeography.com/products/commsupdate/articles/2018/07/11/mexican-2-5ghz-auction-date-looms-two-bidders-authorised/
https://www.telegeography.com/products/commsupdate/articles/2018/07/11/mexican-2-5ghz-auction-date-looms-two-bidders-authorised/

Appendix 4: Spectrum Band Allocation and Pricing for Mobile Operators in the 700MHz Spectrum

Total
Country_ . 4G . hELLC halz J1G Allocated | Price paid for Band License
(Population in | Penetration |operators| Operator that Band e () Conditions Planned Use |Source
Year) Rate (2018) in won the license
Country
Asia - Pacific
PLDT - US$660 Million https://www.rappler.com/business/industri
Philippines 64% 3 No conditions Coverage for |es/172-telecommunications-media/135644-
(108,315,639) Globe - USS660 Million available 4G/LTE globe-pldt-700-megahertz-cell-sites
(2016)
https://group.softbank/en/corp/d/annual-
NTT DoCoMo reports/2013/segn.1e.ntianrmation/marketd
ata/frequencyadministrationjapan.html
Frequency band (2012)
users are required to
pay radio utilization
{Si;fgmf\i:rzgﬁ https://group.softbank/en/corp/d/annual-
Japan . - reports/2013/segmentinformation/marketd
(126,808,064) 93% 3 KDDI 2 x 10 MHz every base §tat|on No cor.1d|t|ons Coverage for LTE |ata/frequencyadministrationjapan.html
and approximately available
¥95.15 million (USS (2012)
902,878) a year for
every 1 MHz of
bandwidth used ) )
( 5- 10 Years) http.s://}/vww.moblIevT/orIQIlve.com/Iatest—
e-Mobile stories/japanese-carriers-issued-700mhz-
airwaves/
(2012)
Singapore No conditions Use of spectrum |https://www.gov.sg/~/sgpcmedia/media rel
(5,877,979) 84% 4 Singtel 4 x 10MHz SGS$376 Million available to enhance eases/imda/press release/P-20170404-
network 1/attachment/175%20MHZ%200F%20SPECT
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https://www.rappler.com/business/industries/172-telecommunications-media/135644-globe-pldt-700-megahertz-cell-sites
https://www.rappler.com/business/industries/172-telecommunications-media/135644-globe-pldt-700-megahertz-cell-sites
https://www.rappler.com/business/industries/172-telecommunications-media/135644-globe-pldt-700-megahertz-cell-sites
https://group.softbank/en/corp/d/annual-reports/2013/segmentinformation/marketdata/frequencyadministrationjapan.html
https://group.softbank/en/corp/d/annual-reports/2013/segmentinformation/marketdata/frequencyadministrationjapan.html
https://group.softbank/en/corp/d/annual-reports/2013/segmentinformation/marketdata/frequencyadministrationjapan.html
https://www.mobileworldlive.com/latest-stories/japanese-carriers-issued-700mhz-airwaves/
https://www.mobileworldlive.com/latest-stories/japanese-carriers-issued-700mhz-airwaves/
https://www.mobileworldlive.com/latest-stories/japanese-carriers-issued-700mhz-airwaves/
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf

Country
(Population in
Year)

4G
Penetration
Rate (2018)

Total
Mobile
operators
in
Country

Mobile
Operator that
won the license

Allocated
Band

Price paid for Band

(License term)

License
Conditions

Planned Use

Source

M1

2 x 10MHz

SG$188 Million

StarHub

3 x 10MHz

SGS$282 Million

RUM%20ALLOCATED%20TO%20FOUR%20W
INNING%20BIDDERS%20THROUGH%20THE
%20GENERAL%20SPECTRUM%20AUCTION.p
df

(2017)

https://www.gov.sg/~/sgpcmedia/media rel
eases/imda/press release/P-20170404-
1/attachment/175%20MHZ%200F%20SPECT
RUM%20ALLOCATED%20TO0%20FOUR%20W
INNING%20BIDDERS%20THROUGH%20THE
%20GENERAL%20SPECTRUM%20AUCTION.p
df

(2017)

https://www.gov.sg/~/sgpcmedia/media rel
eases/imda/press release/P-20170404-
1/attachment/175%20MHZ%200F%20SPECT
RUM%20ALLOCATED%20TO0%20FOUR%20W
INNING%20BIDDERS%20THROUGH%20THE
%20GENERAL%20SPECTRUM%20AUCTION.p
df

(2017)

New Zealand
(4,788,783)

69%

2degrees

2 x 10 MHz

US$36.3 Million+
GST

Spark

2x15 MHz

USS$54.5 Million +

GST

No conditions
available

4G-LTE cellular
use

https://www.telegeography.com/products/c
ommsupdate/articles/2014/05/23/new-
zealands-telecoms-minister-confirms-
details-of-700mhz-spectrum-allocation-

options/

https://www.rsm.govt.nz/projects-and-
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https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.gov.sg/~/sgpcmedia/media_releases/imda/press_release/P-20170404-1/attachment/175%20MHZ%20OF%20SPECTRUM%20ALLOCATED%20TO%20FOUR%20WINNING%20BIDDERS%20THROUGH%20THE%20GENERAL%20SPECTRUM%20AUCTION.pdf
https://www.rsm.govt.nz/projects-and-auctions/auctions/about-spectrum-auctions/

Total

Country 4G Mobile Mobile . . .
L . Allocated | Price paid for Band License
(Population in | Penetration |operators| Operator that Band e () Conditions Planned Use |Source
Year) Rate (2018) in won the license
Country
auctions/auctions/about-spectrum-
auctions/
i (2014)
Vodafone | 2x15MHz | US?4:5 Million +
GST
) Telstra 2 x 20 MHz - - -
g"ss:_r::agsz) 87% 3 Vodafone - - - - --
T Optus 2 x 10 MHz | AUD$649.13 Million - -
Ambit
Microsystems | 2 x 10 MHz TWD6.81 Billion - -
Taiwan Corp https://www.ncc.gov.tw/english/content.as
87% 4 Asia Pacific px?site_content sn=370
(23,766,937) . illi - i,
Telecom Co Ltd 2x10 MHz | TWD6.415 Billion (2013)
FET Co Ltd 2x10MHz | TWD6.81 Billion - -
Taiwan Co Ltd | 2 x 15 MHz | TWD10.485 Billion - -
India Airtel - - - -
(1,370,739,63 82% 3 Jio - - - - -
2) Vodafone - - - -
Europe
One lot of 2 - Minimum
Telia « 10MHz US?1154$e'\:rILI)Ion coverage https://www.pts.se/contentassets/58f$0188
Sweden 87% 5 blocks requirement. Coverage 7d6e46f590ef2b846447bc9b/consultation-
(10,053,135) Two lots of USS150 Mill N 700mhz-feb2018.pdf
- wo lots o illion o coverage 2018
Net4Mobility 2x5MHz (15 Years) obligation ( )
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https://www.rsm.govt.nz/projects-and-auctions/auctions/about-spectrum-auctions/
https://www.rsm.govt.nz/projects-and-auctions/auctions/about-spectrum-auctions/
https://www.ncc.gov.tw/english/content.aspx?site_content_sn=370
https://www.ncc.gov.tw/english/content.aspx?site_content_sn=370
https://www.pts.se/contentassets/58f801887d6e46f590ef2b846447bc9b/consultation-700mhz-feb2018.pdf
https://www.pts.se/contentassets/58f801887d6e46f590ef2b846447bc9b/consultation-700mhz-feb2018.pdf
https://www.pts.se/contentassets/58f801887d6e46f590ef2b846447bc9b/consultation-700mhz-feb2018.pdf

Total

Country 4G Mobile Mobile . . .
L . Allocated | Price paid for Band License
(Population in | Penetration |operators| Operator that Band e () Conditions Planned Use |Source
Year) Rate (2018) in won the license
Country
€166.40 Million +
2 x 10MHz €166.85 Million
TEF DE (703- Total: €333.25
773MHz) | Million (15 years) -
USS$373 Million
Germany 66% 5 €165.5 .l\/I.iIIion + No coverage Coverage :t;z(s:;c/rﬁfr:\_r;tri\i/s:g\zﬁii(;lvf//OG/ZO/german
(82,438,639) 2 x 10MHz | €163.5 Million Total: obligation
Vodafone (708 - €329 Million (2015)
788MHz) | (15 Years) - USS368
Million
€166.7 Million +
2 x 10MHz €171.6 Million
Telekom (718- Total:€338.3 Million
783MHz) | (15 Years) - US$378
Million
NOK 2,176,000 Coverage
Telia 2x10MHz | Million (US$243 Ozlégs?;:)ar;;or
Norway IOy section | e
(5,400,916) 92% 3 NOK180, 000,000 Mobile services |auctions/allocation-of-the-700-mhz-band
(USS 20.1 Million) - Coverage (2019)
Telenor 2 x 10MHz | Didn't have to pay obligation for
for placement in the | main highways
700MHz band
France 68% 4 Orange 2 x 10MHz €933 Million No coverage Coverage/ |https://www.fiercewireless.com/europe/fra
(65,480,710) SFR 2 x 5MHz €466 Million obligation Mobile services |nce-raises-almost-eu3m-more-from-700-
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https://frankrayal.com/2015/06/20/german-spectrum-auction-overview/
https://frankrayal.com/2015/06/20/german-spectrum-auction-overview/
https://eng.nkom.no/technical/frequency-auctions/auctions/planned-completed-auctions/allocation-of-the-700-mhz-band
https://eng.nkom.no/technical/frequency-auctions/auctions/planned-completed-auctions/allocation-of-the-700-mhz-band
https://eng.nkom.no/technical/frequency-auctions/auctions/planned-completed-auctions/allocation-of-the-700-mhz-band
https://www.fiercewireless.com/europe/france-raises-almost-eu3m-more-from-700-mhz-auction
https://www.fiercewireless.com/europe/france-raises-almost-eu3m-more-from-700-mhz-auction

Total

Country 4G Mobile Mobile . . .
L . Allocated | Price paid for Band License
(Population in | Penetration |operators| Operator that Band e () Conditions Planned Use |Source
Year) Rate (2018) in won the license
Country
Bouygues - mhz-auction
Telecom 2 x 5SMHz €467 Million (2015)
Free Mobile | 2 x 10MHz €932 Million
. €22.33 Million
Telia 4 x 5MHz (17 years) https://www.telegeography.com/products/c
Finland €27 Million No coverage ommsupdate/articles/2016/11/25/finlands-
(5,561,389) 83% 5 Elisa 4 x 5MHz . & Coverage three-largest-cellcos-win-700mhz-licences-
(17 years) obligation - -
— at-minimum-prices/
DNA 4 x 5MHz €22 Million (2016)
(17 years)
https://www.telegeography.com/products/c
ommsupdate/articles/2017/06/02/iceland-
. concludes-auction-for-Ite-spectrum-in-four-
Iceland Technologically Used for high- bands/
o - -
(339,031) 61% 4 Siminn 4 x 10 MHz ISK 35 Million neutral spe::rcie;v:ork (2017)
http://www.lya.com/index.php/2017/05/08
/spectrum-auction-in-iceland-moves-ahead-
in-ma
Italy Vodafone 4 x5 MHz €683.2 Million No coverage https://blog.telegeography.com/italian-5g-
(59,216,525) 70% 4 TIM 4 x5 MHz €680.2 Million obligatioﬁ Coverage auction-causes-concern
Lliad 2x10MHz |  €676.5 Million (2018)
CHF 195.6 Million
Swisscom 2x15MHz | (inclusive of other https://www.telegeography.com/products/c
spectrum) (15 years) ommsupdate/articles/2019/02/08/switzerla
Switzerland 74% 3 CHF 892 Million No c.ove'rage Coverag? for 5G |nd-completes-5g-auction/
(8,616,785) . . . obligation services (2019)
Sunrise 2x10 MHz | (inclusive of other .
spectrum) (15 years) https://www.newsd.admin.ch/newsd/messa
P ge/attachments/55585.pdf
Salt 2x5+1x CHF 94.5 Million
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https://www.fiercewireless.com/europe/france-raises-almost-eu3m-more-from-700-mhz-auction
https://www.telegeography.com/products/commsupdate/articles/2016/11/25/finlands-three-largest-cellcos-win-700mhz-licences-at-minimum-prices/
https://www.telegeography.com/products/commsupdate/articles/2016/11/25/finlands-three-largest-cellcos-win-700mhz-licences-at-minimum-prices/
https://www.telegeography.com/products/commsupdate/articles/2016/11/25/finlands-three-largest-cellcos-win-700mhz-licences-at-minimum-prices/
https://www.telegeography.com/products/commsupdate/articles/2016/11/25/finlands-three-largest-cellcos-win-700mhz-licences-at-minimum-prices/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
http://www.lya.com/index.php/2017/05/08/spectrum-auction-in-iceland-moves-ahead-in-may/
http://www.lya.com/index.php/2017/05/08/spectrum-auction-in-iceland-moves-ahead-in-may/
http://www.lya.com/index.php/2017/05/08/spectrum-auction-in-iceland-moves-ahead-in-may/
https://blog.telegeography.com/italian-5g-auction-causes-concern
https://blog.telegeography.com/italian-5g-auction-causes-concern
https://www.telegeography.com/products/commsupdate/articles/2019/02/08/switzerland-completes-5g-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/02/08/switzerland-completes-5g-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/02/08/switzerland-completes-5g-auction/
https://www.newsd.admin.ch/newsd/message/attachments/55585.pdf
https://www.newsd.admin.ch/newsd/message/attachments/55585.pdf

Total

Country 4G Mobile Mobile . . .
L . Allocated | Price paid for Band License
(Population in | Penetration |operators| Operator that Band e () Conditions Planned Use |Source
Year) Rate (2018) in won the license
Country
10 MHz (inclusive of other
spectrum) (15 years)
DKK 1.62 Billion 79 A.reas’
2 x15 MHz . . Minimum
TDC (inclusive of other .
+ 20 MHz down/uplink of
spectrum) (20 years) 30Mbps/3Mbps https://www.telegeography.com/products/c
ommsupdate/articles/2019/03/29/hi3g-tdc-
tt-netvaerket-winners-in-spectrum-auction/
Denmark 81% 5 Telenor DKK 107.6 Million 66 A.reaS, Co\/erage
(5,775,224) . . Minimum
2x5MHz | (inclusive of other . (2019)
Telia spectrum) (20 years) down/uplink of
P y 30Mbps/3Mbps
A https://5gobservatory.eu/denmark-
DKK 485.233 Million I?/I 'reas, completes-auction-of-the-700-mhz-band/
3 (Tre) 2 x10 MHz | (inclusive of other |n|mlj|m
spectrum) (20 years) down/uplink of
P y 30Mbps/3Mbps
Americas
Mobile voice
connectivity,
data
s transmission
CLP6880 Million ¢ : . icas. i 1 1
Chile Entel 2 x 15MHz (US$12.3 Mil Internet access Coverage http://www 5gar’ner|cas org/files/8314/405
.3 Million) . . /7653/4G_Americas 700 MHz Spectrum P
(18,355,533) 69% 4 for remote areas| particularly in
. rocess Lat Am.pdf
(1281 districts in rural areas (2014)
all) and 500
municipal
s schools
Movistar 2 x10 MHz CLP4243 Million

(USS7.6 Million)

subsidized by
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http://www.5gamericas.org/files/8314/4051/7653/4G_Americas_700_MHz_Spectrum_Process_Lat_Am.pdf
http://www.5gamericas.org/files/8314/4051/7653/4G_Americas_700_MHz_Spectrum_Process_Lat_Am.pdf
http://www.5gamericas.org/files/8314/4051/7653/4G_Americas_700_MHz_Spectrum_Process_Lat_Am.pdf

Total

Country 4G Mobile Mobile . . .
L . Allocated | Price paid for Band License
(Population in | Penetration |operators| Operator that Band e () Conditions Planned Use |Source
Year) Rate (2018) in won the license
Country
the government.
CLP404.2 Million
Claro 2 x 10 MHz (US$723,000)
1 lot of 2 0 Digitalization of
Telmex (Claro) 10 MHz USS$724.6 Million television
Telcom Italia |2 lots of 2 x . networks,
10 USS$724.5 Million ' improve mobile
) (TIM) MHz Does not include )
Brazil Telefonica 3 lots of 2 x mandator broadband with
(212,599,530) 55% 9 . ¢ USS716.6 Million y high speeds, Downloaded document
(Vivo) 10 MHz coverage .
oblieation expand fibre
& networks and
| f2 i i
Algar (CTBC) | P 0T2X1 1s¢10.99 Million improve national
10 MHz technology

development
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Appendix 5: Spectrum Band Allocation and Pricing for Mobile Operators in the 2300MHz Spectrum

Total
Countr}/ 46 . Mobile Mobile Allocated Price paid for Band . -
(Population | Penetration |operators . License Conditions Planned Use Source (Year)
. . Operator Band (License term)
in Year) Rate in
Country
Asia-Pacific
https://www.zdnet.com/a
rticle/tpg-spends-sg23-
Singapore o 8m-on-more-singapore-
(5,877,979) 84% 4 PG 85 MHz mobile-broadband-
spectrum/
(2005)
21ViaNet 1 3omMHz | USS 19.34 Million
Group Limited
C::: I\(I(g:lle https://frankrayal.com/20
Hong Kong Corﬁ an & 1 x 30 MHz USS 19.34 Million No coverage 12/11/06/summary-of-
(7,490,776) 84% 4 LimiF"cedy obli ationgs LTE Coverage select-spectrum-auction-
& results/
Hutchinson (2012)
Telephone | 30 MHz | USS 19.34 Million
Company
Limited
India Bharti Airtel 160 MHz INR 7,895 crore https://www.medianama.
(1,370,659, com/2016/10/223-2016-
86% 4 - - .
594) spectrum-auctions-telcos/
Reliance Jio 130 MHz INR 7,000 crore (2016)
Vodafone - -
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https://www.zdnet.com/article/tpg-spends-sg23-8m-on-more-singapore-mobile-broadband-spectrum/
https://www.zdnet.com/article/tpg-spends-sg23-8m-on-more-singapore-mobile-broadband-spectrum/
https://www.zdnet.com/article/tpg-spends-sg23-8m-on-more-singapore-mobile-broadband-spectrum/
https://www.zdnet.com/article/tpg-spends-sg23-8m-on-more-singapore-mobile-broadband-spectrum/
https://www.zdnet.com/article/tpg-spends-sg23-8m-on-more-singapore-mobile-broadband-spectrum/
https://frankrayal.com/2012/11/06/summary-of-select-spectrum-auction-results/
https://frankrayal.com/2012/11/06/summary-of-select-spectrum-auction-results/
https://frankrayal.com/2012/11/06/summary-of-select-spectrum-auction-results/
https://frankrayal.com/2012/11/06/summary-of-select-spectrum-auction-results/
https://www.medianama.com/2016/10/223-2016-spectrum-auctions-telcos/
https://www.medianama.com/2016/10/223-2016-spectrum-auctions-telcos/
https://www.medianama.com/2016/10/223-2016-spectrum-auctions-telcos/

Country

4G

Total
Mobile

(Population | Penetration |operators Mobile Allocated Pr|c1.e paid for Band License Conditions Planned Use Source (Year)
-~ Rate in Operator Band (License term)
Country
Europe

https://www.ofcom.org.u
United No coverage %test/features—
Kingdom 77% 4 02 40 MHz £205,896,000 . g Coverage ]
(66,959,016) obligations and-news/results-auction-

T mobile-airwaves

(2018)

https://www.telegeograp

hy.com/products/commsu
Denmark pdate/articles/2019/03/29
(5,775,224) 81% 5 TDC 60 MHz DKK 1.62 Billion Noiﬁo;’fi;afse Coverage /hi3g-tdc-tt-netvaerket-

& winners-in-spectrum-
auction/
(2019)
Africa

https://staticl.squarespac

e.com/static/52246331e4
Nigeria b0a46e5f1b8ce5/t/5982ef

. Reserve price, USD a959cc688aecfded7f/1501
0, _ - -

(72)01'585'65 a4% Bitflux 1x30 MHz 23.25 Million 753262055/Parallel+1B G

enna+Robb Acacia+Econo

mics.pdf
(2014)
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https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/results-auction-mobile-airwaves
https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/results-auction-mobile-airwaves
https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/results-auction-mobile-airwaves
https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/results-auction-mobile-airwaves
https://www.ofcom.org.uk/about-ofcom/latest/features-and-news/results-auction-mobile-airwaves
https://www.telegeography.com/products/commsupdate/articles/2019/03/29/hi3g-tdc-tt-netvaerket-winners-in-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/03/29/hi3g-tdc-tt-netvaerket-winners-in-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/03/29/hi3g-tdc-tt-netvaerket-winners-in-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/03/29/hi3g-tdc-tt-netvaerket-winners-in-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/03/29/hi3g-tdc-tt-netvaerket-winners-in-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2019/03/29/hi3g-tdc-tt-netvaerket-winners-in-spectrum-auction/
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf
https://static1.squarespace.com/static/52246331e4b0a46e5f1b8ce5/t/5982efa959cc688aecfded7f/1501753262055/Parallel+1B_Genna+Robb_Acacia+Economics.pdf

Appendix 6: Spectrum Band Allocation and Pricing for Mobile Operators in the 2600MHz Spectrum

Total
Country 4G Mobile i .
(Population | Penetration |operators|Mobile Operator A":::;ed Pr'(cL?cZ?":ef:;rgqa)nd License Conditions Planned Use |Source
in Year) Rate (2018) in
Country
Asia-Pacifi
30 MHz
. (2500-2515
Gerljil;sife?nd paired with | HKS 518 million - -
2620-2635
MHz)
30 MHz
Hong Kong (2540-2555 https://rysavyresearch.files.wordpr
o imite paired wit million - - .C g
(7,490,776) 90% 3 CSL Limited ired with | HKS 523 milli ess.com/2017/08/2009 12 gsma
S 2660-2675 2 6 ghz report.pdf
MHz) (2009)
. . 30 MHz
CE'(;‘: “ﬁg:"e (2555-2570
Conf an & paired with | HKS 494.7 million - -
Limi‘ie dy 2675-2690
MHz)
Fortune $6.09 Million
2x20MH - -
International Ltd | < 0 z (15 years)
Global http://www.vdb-
. illi loi. Iw/client-alert- -
Myanmar | o o | TechnologyCo | 2x20miz | 7,2 M : C oenees 3600 mirspactam
6 - - ; ,
(54,399,531) Ltd auction-winners
2016)
Amara (
120. illi
Communications | 2 x 20 MHz »120.36 Million - -
Co Ltd (15 years)
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https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
http://www.vdb-loi.com/mlw/client-alert-motc-announces-2600-mhz-spectrum-auction-winners
http://www.vdb-loi.com/mlw/client-alert-motc-announces-2600-mhz-spectrum-auction-winners
http://www.vdb-loi.com/mlw/client-alert-motc-announces-2600-mhz-spectrum-auction-winners
http://www.vdb-loi.com/mlw/client-alert-motc-announces-2600-mhz-spectrum-auction-winners

Total

Country 4G Mobile . .
. . . Allocated |Price paid for Band . .
(Population | Penetration |operators|Mobile Operator . License Conditions Planned Use (Source
. . Band (License term)
in Year) Rate (2018) in
Country
Yatanarpon -
Teleport Public | 2 x 20 MHz SlC()Z.599el;Ar|ll)|on - ;
Co Ltd y
Europe
2 x 20MHz
(2500 -
Vodafone 2640Mhz) -
Limited 1x2smHz | €790-7 Million
(2570-
2595MHz)
s e
Kingdom 77% 6 Niche (2520- No coverage obligation - final results of 8
Tinal-resuits.pot
(66,959,016) Spectrum 2655MHz) 1 .
Ventures x 25MHz €201.5 Million (2013)
Limited (2595 -
2620MHz)
Everything 2 x 35MHz
Everywhere (2535 - €588.8 Million
Limited 2690MHz)
0 4 |ots of 2 x €4.1 Million
range 10MHz (16 years) Coverage obligations
. 4 lots of 2 x €11.2 Million incl'ude 25% of
Austria T-Mobile 20MHz (16 years) population and have to https://www.rtr.at/en/tk/FRQ_260
(8,766,201) 73% 4 — be fulfiled with a data Coverage OMHz 2010 AE
,/00, Al 4 |ots of 2 x €13.2 Million rate of 1Mbps in (2010)
10MHz (16 years) downlink and 256 kbps in
: 4lotsof 2x | €11.1 Million uplink
H3G Austria 20MHz (16 years)
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https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf
https://www.rtr.at/en/tk/FRQ_2600MHz_2010_AE
https://www.rtr.at/en/tk/FRQ_2600MHz_2010_AE

Total

Country 4G Mobile . .
. . . Allocated |Price paid for Band . .
(Population | Penetration |operators|Mobile Operator . License Conditions Planned Use (Source
. . Band (License term)
in Year) Rate (2018) in
Country
2 X 10‘MHz €953k
H3G (Unpaired - (20 years)
25MHz) ¥
TDC 520 MHz | €44-8 Million https://www.ofcom.org.uk/ data/
Denmark (20 years) - assets/pdf file/0028/74359/annex
81% 5 No coverage obligations -
(5,775,224) NSy 8.pdf
XD MPZ 1 e44.8 Million (2010)
Telenor (Unpaired- (20 years)
10MHz) ¥
. 2x20MHz 1 rc 3 Million
Telia (Unpaired- (20 years)
15MHz) ¥
Cosmote 2 x 30 MHz €28.2 Million https://www.telegeography.com/p
- roducts/commsupdate/articles/201
Greece 66% 3 Vodafone 2 x 20 MHz €18.8 Million No coverage obligations Coveragg for LTE 4/10/14/800mhz-2600mhz-
(11,122,134) services auction-results-announced/
Wind Hellas 2 x 20 MHz €18.8 Million
(2014)
Telia 2x20MHz | 793 Million
(15 years)
$93 Million
Tele2 2 x 20 MHz https://www.eetimes.com/docume
Sweden (15 years) . :
(10,053,135) 84% 4 593 Mill No coverage obligations Coverage nt.asp?doc id=1250889
e Telenor 2 x 20 MHz rion (2008)
(15 years)
$49 Million
Three (Tre) 20 MHz (15 years)
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https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.telegeography.com/products/commsupdate/articles/2014/10/14/800mhz-2600mhz-auction-results-announced/
https://www.eetimes.com/document.asp?doc_id=1250889
https://www.eetimes.com/document.asp?doc_id=1250889

Country

4G

Total
Mobile

(Population | Penetration |operators|Mobile Operator Allocated Prlce. paid for Band License Conditions Planned Use (Source
. . Band (License term)
in Year) Rate (2018) in
Country
- https://www.telegeography.com/p
€287 Mill
Orange 2 x 20 MHz (20 e;rlsc;n roducts/commsupdate/articles/201
4 1/09/23/french-Ite-auction-nets-
€150 Million eurd36m-for-
France SFR 2 x15 MHz (20 years) government/?utm_source=feedbur
(65,480,710) 58% 4 No coverage obligations Coverage ner&utm medium=feed&utm cam
Bouygues £228 Million paign=Feed%253A+telegeography
Telecom 2 x15 MHz (20 years) %252Fcommsupdate+%2528TeleG
eography+CommsUpdate%2529&u
. €271 Million tm_content=Google+Reader
Free Mobile 2 x 20 MHz (20 years) (2011)
€20.22 Million
Bel 2x20MH
elgacom x 20 z (15 years)
KPN Group 2 x 15 MHz €15.04 Million https://frankrayal.com/2011/11/29
Belgium (15 years) N /analysis-of-the-2-6-ghz-spectrum-
70% 4 — No coverage obligations Coverage . .
(11,571,385) Mobistar 5 % 20 MHz €20.02 Million auction-in-belgium/
(15 years) (2011)
BUCD 45 MHz €22.51 Million
(15 years)
Vodafone 5 x15MHz | €1260 Million https://books.google.com.my/book
(18 years) s?id=vDO5SBAAAQBAJ&pg=PA106&!
Wind Tre 2 % 20 MHz €1120 Million pg=PA106&dg=italy+2011+2.6ghz+
Italy 20% 4 (18 years) No coverage obligations LTE Coverage auction+results&source=bl&ots=giC
’ » abySL|S&SIg= p r
(59,216,525) ° ge oblig 8¢ |aBy3Eis&sig=ACfU3U136pEIGhI84
€1260 Million |b6eb4NLIGUICmAQ&hI=en&sa=X&
M 2 %15 MHz (18 years) ved=2ahUKEwiWhZPluoHkAhXU7X

MBHT9eDNUQ6AEwWBNoECAKQAQ#
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https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://www.telegeography.com/products/commsupdate/articles/2011/09/23/french-lte-auction-nets-eur936m-for-government/?utm_source=feedburner&utm_medium=feed&utm_campaign=Feed%253A+telegeography%252Fcommsupdate+%2528TeleGeography+CommsUpdate%2529&utm_content=Google+Reader
https://frankrayal.com/2011/11/29/analysis-of-the-2-6-ghz-spectrum-auction-in-belgium/
https://frankrayal.com/2011/11/29/analysis-of-the-2-6-ghz-spectrum-auction-in-belgium/
https://frankrayal.com/2011/11/29/analysis-of-the-2-6-ghz-spectrum-auction-in-belgium/
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false

Country

4G

Total
Mobile

(Population | Penetration |operators|Mobile Operator Allocated P"c? paid for Band License Conditions Planned Use (Source
. . Band (License term)
in Year) Rate (2018) in
Country
v=onepage&q=italy%202011%202.
. 2 x 10 MHz €231 Million 6ghz%20auction%20results&f=false
Hutchison
+ 30 MHz (18 years) (2011)
Telefonica 2 x 20 MHz €49.3 Million
Spain (18 years) https://frankrayal.com/2011/08/03
€49.3 Million N /spanish-spectrum-auction-results-
46,441,04 49 4 2x20MH N | LTE
(46,441,049) 84% Orange x 20 z (18 years) o coverage obligations Coverage as-expected/
- (2011)
Vodafone 2 x 20 MHz €49.3 Million
(18 years)
MEO 2x20MHz | 22 Million
(15 years)
Portugal €12 Million https://www.anacom.pt/render.jsp
(10,254,666) 76% 3 Vodafone 2% 20 MHz (15 years) No coverage obligations | LTE Coverage |?categoryld=344704
NOS 2 x 20 MHz €12 Million
(15 years)
4.8 Milli
Telekom 9 x5 MHz €?158 ea:r;?n https://www.bundesnetzagentur.d
y — e/SharedDocs/Downloads/EN/Area
02 16 x 5 MHz €141.1 Million s/Telecommunications/Companies/
(15 years) TelecomRegulation/FrequencyMan
German agement/ElectronicCommunication
v 66% 3 No coverage obligations LTE Coverage |sServices/FrequencyAward2010/Pr
(82,438,639) . )
esentationOutcomeAuction101015.
118.4 Milli r —
Vodafone | 13x5MHz | €118-4 Million pdf;jsessionid=EDEDOODA2CAF4A9
(15 years) 883FFC230AE9447CB? blob=publi

cationFile&v=2
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https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://books.google.com.my/books?id=vDO5BAAAQBAJ&pg=PA106&lpg=PA106&dq=italy+2011+2.6ghz+auction+results&source=bl&ots=giCaBy3Ejs&sig=ACfU3U136pE9GhJ84rib6eb4NLIGuiCmAQ&hl=en&sa=X&ved=2ahUKEwiWhZPluoHkAhXU7XMBHT9eDNUQ6AEwBnoECAkQAQ#v=onepage&q=italy%202011%202.6ghz%20auction%20results&f=false
https://frankrayal.com/2011/08/03/spanish-spectrum-auction-results-as-expected/
https://frankrayal.com/2011/08/03/spanish-spectrum-auction-results-as-expected/
https://frankrayal.com/2011/08/03/spanish-spectrum-auction-results-as-expected/
https://www.anacom.pt/render.jsp?categoryId=344704
https://www.anacom.pt/render.jsp?categoryId=344704
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2

Country

4G

Total
Mobile

(Population | Penetration |operators|Mobile Operator Allocated Prlce. paid for Band License Conditions Planned Use (Source
. . Band (License term)
in Year) Rate (2018) in
Country
Telenor - - - -
Norway .
(5,400,916) 87% 3 Telia - - - - -
Ice.net - - - -
1 x30 MHz
KPN +2x10 €1.35 Billion https://www.telegeography.com/p
Netherlands MHz roducts/commsupdate/articles/201
(17,139,467) 86% 3 Vodafone 5 ¥ 10 MHz €1.38 Billion No coverage obligations | LTE Coverage |2/12/17/4g-auction-raises-usd5bn
for-dutch-coffers/
. 1 25 MHz N (2012)
T-Mobile +2 x5 MHz €911 Million
Telia 50 MHz €819,200 https://www.telegeography.com/p
Finland i =0 MH €834 700 roducts/commsupdate/articles/200
(5,561,389) 83% 5 15 z ! No coverage obligations Coverage 9/11/24/finland-completes-2-6ghz-
spectrum-auction/
DNA 40 MH €675,700
: (2009)
Siminn 2 x 20 MHz ISK 10 Million
https://www.telegeography.com
Vodafone 2 x 20 MHz ISK 10 Million bs:// ECOBAD v /o
Used for high- roducts/commsupdate/articles/201
Iceland 61% 4 Nova 4 x 10 MHz ISK 12 Million Technologically neutral | soeed netwirk 7/06/02/iceland-concludes-
(339,031) ? gically P services auction-for-lte-spectrum-in-four-
bands/
Yellow Mobile |2 x 10 MHz ISK 6.3 Million (2017)
Swisscom - - - - https://www.telecomtv.com/conte
Switzerland o . nt/5g/swiss-land-334-million-for-
(8,616,785) 4% 3 sunrise - - - - 5g-licences-34011/
Salt - - - - (2019)
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https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telegeography.com/products/commsupdate/articles/2017/06/02/iceland-concludes-auction-for-lte-spectrum-in-four-bands/
https://www.telecomtv.com/content/5g/swiss-land-334-million-for-5g-licences-34011/
https://www.telecomtv.com/content/5g/swiss-land-334-million-for-5g-licences-34011/
https://www.telecomtv.com/content/5g/swiss-land-334-million-for-5g-licences-34011/

Total
Country . 46 . Mobile . Allocated |Price paid for Band . .
(Population | Penetration |operators|Mobile Operator . License Conditions Planned Use (Source
. . Band (License term)
in Year) Rate (2018) in
Country
Orange - - - - https://www.telegeography.com/p
Romania Vodafone , , ; } roducts/commsupdate/articles/201
(19,469,760) 73% 4 9/06/11/romania-to-grant-5g-
T Telekom - - - - licences-by-end-of-2019/
Digi.Mobil - - - - (2019)
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https://www.telegeography.com/products/commsupdate/articles/2019/06/11/romania-to-grant-5g-licences-by-end-of-2019/
https://www.telegeography.com/products/commsupdate/articles/2019/06/11/romania-to-grant-5g-licences-by-end-of-2019/
https://www.telegeography.com/products/commsupdate/articles/2019/06/11/romania-to-grant-5g-licences-by-end-of-2019/
https://www.telegeography.com/products/commsupdate/articles/2019/06/11/romania-to-grant-5g-licences-by-end-of-2019/

Appendix 7: Data Points for 700 MHz Spectrum Pricing

Countr Year O 219 R e SIS Currenc Spectrum Price Source
y (2019) Penetration Operator Allocation Duration v P
Telefonica 2 X 10 MHz 373 Million htt';;ﬁ fsr/a(;‘g/r;‘(‘)’;"-c
Germany 2012 82,438,639 66% 15 years USD _ om gl
Telekom 2 x 10 MHz 368 Million man-spectrum-
Vodafone 2 x 10 MHz 378 Million auction-overview/
0.600 / USS / MHz
2000 /Po/pulaszci/on http://atu-
uat.org/wp-
0.060 / USS / MHz
2002 /Population content/uploads/20
16/06/day-1-
0.040 / USS / MHz 6/06/da
uU.S. 2003 329,408,795 87% - - - usD . session-4-
/Population presentation-1-by-
2005 0.090/ USS,/ MHz scott-mckenzie-
/Population - .
0,086/ USS / MH coleago-for-gsma-
2008 ) ! z english-version.pdf
/Population
Telstra 2 x 20 MHz 1 g 1.3 Billion
Australia 2013 25,133,932 87% Vodafone - m‘c’)iat:s AUD - ;
Optus 2 x 10 MHz 649.1 Million
https://www.telege
2degrees 2 x 10 MHz 36.3 Million ography.com/produ
cts/commsupdate/a
rticles/2014/05/23/
New Zealand 2013 4,788,783 69% Spark 2 x 15 MHz 20 years usD 54.5 Million new-zealands-
telecoms-minister-
confirms-details-of-
Vodafone 2 x 15 MHz 54.5 Million 700mhz-spectrum-
allocation-options/
- https://www.zdnet.
M1 2x 10 MHz ) 188 Million com/article/tpg-
) years . - _8m-oh-
Singapore 2017 5,877,979 84% Singtel 4 x 10 MHz SGD 376 Million :‘Y':’s::;;g? frr:_ on
StarHub 3 x 10 MHz 282 Million --5Ingap
mobile-broadband-
Net4Mobility 2 x 10 MHz 15 years 150 Million spectrum/
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https://frankrayal.com/2015/06/20/german-spectrum-auction-overview/
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. 4G Mobile Spectrum License .
Country Year Population . . . Currency Spectrum Price Source
Penetration Operator Allocation Duration
https://eng.nkom.no
Telia 2 x 10MHz 243 Million /technical/frequency
Norway 2019 5,400,916 87% 20 Years usD auctions/auctions/pl
anned-completed-
Telenor 2 x 10MHz 20.1 Million auctions/allocation-
of-the-700-mhz-band
https://group.softba
NTT DoCoMo 2 x10 MHz nk/en/corp/d/annual
Japan 2012 | 126,308,064 93% KDDI 2x10 MHz 15 years Yen ¥95.15 Million reports/2013/segme
ntinformation/marke
e-Mobile 2 x10 MHz tdata/frequencyadmi
nistrationjapan.html
I " http://www.5gameri
Ente 2 x 15MHz 12.3 Million cas.org/files/8314/40
Chile 2014 18.355 533 69% Movistar 2 x 10 MHz - usD 7.6 Million 51/7653/4G_America
e s_700_MHz_Spectru
Claro 2 x 10 MHz 723,000 m_Process_Lat_Am.p
df
Telmex (Claro) 1 lot of 2 x10 MHz 724.6 Million
Te'c(‘;rlnlv:)ta“a 2 lots of 2 x 10 MHz 724.5 Million Downloaded
Brazil 2014 212,599,530 55% Telefonica - usD Document
. 3 lots of 2 x 10 MHz 716.6 Million
(Vivo)
Algar (CTBC) 5 lots of 2 x 10 MHz 10.9 Million
Swisscom 2 x 15 MHz 195.6 Million (inclusive of
other spectrum) https://www.newsd.
_ 89.2 Million (inclusive of | admin.ch/newsd/me
i 201 1 9 Sunrise 2 x 10 MHz 1 :
Switzerland 019 8,616,785 74% 5 Years CHF other spectrum) ssage/attachments/5
illi i i 5585.pdf
Salt 2 %5+ 1x10 MHz 94.5 Million (inclusive of | 2202.par

other spectrum)
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Appendix 8: Data Points for 2300 MHz Spectrum Pricing

. 4G . Spectrum License .
Country Year Population Penetration Mobile Operator Allocation Duration Currency Spectrum Price Source
United 2018 | 66,959,016 77% 02 40 MHz ; GBP 205.8 Million https://5g.co.uk/guides/>g-
Kingdom uk-auction/
Telstra - - https://www.acma.gov.au/
NBM Co - - theACMA/multiband-
Australia 2011 21,133,933 87% R - AUD - spectrum-auction-results-
Optus winning-prices-and-
winning-bidders
Reliance Jio 160 MHz OZ%Q;;?S;E?G https://www.medianama.c
India 2016 1,370,659,594 86% 20 years INR d — om/2016/10/223-2016-
Bharti Airtel 130 MHz 70.00 Billion spectrum-auctions-telcos/
Or 7,000 crore
https://www.zdnet.com/ar
Singapore | 2005 | 5,877,979 84% PG 8 x5 MHz . SGD S estimate; ticle/tpg-spends sg23-Bm-
39 Million on-more-singapore-mobile-
broadband-spectrum/
21 ViaNet Group | 4\ 31 Mg 19.34 Million
Limited
China Mobile https://frankrayal.com/201
HongKong | 2011 | 7,490,776 84% Hong Kong 1x30MHzZ | 15 years UsD 19.34 Million 2/11/06/summary-of-
Company Limited select-spectrum-auction-
Hutchinson results/
Telephone 1 x 30 MHz 19.34 Million

Company Limited
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Country

Year

Population

4G
Penetration

Mobile Operator

Spectrum
Allocation

License
Duration

Currency

Spectrum Price

Source

Denmark

2005

5,775,224

81%

TDC

60 MHz

20 years

DKK

1.62 Billion

https://www.telegeograph
y.com/products/commsup
date/articles/2019/03/29/h
i3g-tdc-tt-netvaerket-
winners-in-spectrum-
auction/

Nigeria

2014

201,585,657

44%

Bitflux

1 x 30 MHz

10 Years

usb

23.25 Million

https://staticl.squarespace
.com/static/52246331e4b0
a46e5f1b8ce5/t/5982efa95
9cc688aecfded7f/1501753
262055/Parallel+1B_Genna
+Robb_Acacia+Economics.
pdf
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Appendix 9: Data Points for 2600 MHz Spectrum Pricing

. 4G Mobile Spectrum License .
Country Year Population Penetration Operator Allocation Duration Currency Spectrum Price Source
2 x 10MHz
H3G (Unpaired - 953,000
25MHz)
TDC 2 x20 MHz 44.8 Million https://www.ofcom.org.
. 2 x 20 MHz uk/__data/assets/pdf_fil
Denmark 2010 5,775,224 81% Telenor (Unpaired- 20 Years EUR 44.8 Million ©/0028/74359/annex._8.
10MHz) pdf
2 x20 MHz
Telia (Unpaired- 45.3 Million
15MHz)
Telia 2 x 20 MHz 93 Million
Tele2 2 X 20 MHz 93 Million https://www.eetimes.co
Sweden 2008 10,053,135 84% 15 Years usb — m/document.asp?doc_i
Telenor 2 x 20 MHz 93 Million d=1250889
Three (Tre) 20 MHz 49 Million
Orange 2 x 20 MHz 287 Million ttps://www.telegeograp
hy.com/products/comm
SFR 2 x 15 MHz 150 Million supdate/articles/2011/0
9/23/french-lte-auction-
Bouveues - nets-eur936m-for-
Telgfom 2 x 15 MHz 228 Million government/utm_sour
France 2012 | 65,480,710 58% 20 years EUR ce=feedourner&utm_me
dium=feed&utm_campai
gn=Feed%253A+telegeo
) . graphy%252Fcommsupd
Free Mobile 2 x 20 MHz 271 Million

ate+%2528TeleGeograp
hy+CommsUpdate%252
9&utm_content=Google
+Reader

32



https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
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https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0028/74359/annex_8.pdf
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. 4G Mobile Spectrum License .
Country Year Population . . . Currency Spectrum Price Source
Penetration Operator Allocation Duration
4 lots of 2 x .
Orange 10MHz 4.1 Million
T-Mobile 4 I%TVIO}:ZZ X 11.2 Million https://www.rtr.at/en/t
Austria 2010 8,766,201 73% 16 years EUR k/FRQ_2600MHz_2010_
Al 4lots of 2 x 13.2 Million AE
10MHz )
. 4 lots of 2 x .
H3G Austria 20MHz 11.1 Million
https://www.bundesnet
zagentur.de/SharedDocs
Telekom 9 x5 MHz 84.8 Million /Downloads/EN/Areas/T
elecommunications/Co
mpanies/TelecomRegula
02 165 MH LALLMl tion/FrequencyManage
X z .1 Million .
El
Germany 2010 | 82,438,639 66% 15 Years EUR ment/ElectronicCommu
nicationsServices/Frequ
encyAward2010/Present
ationOutcomeAuction10
Vodafone 13 x5 MHz 118.4 Million 1015.pdf;jsessionid=EDE
DOODA2CAF4A9883FFC2
30AE9447CB?__blob=pu
blicationFile&v=2
1x 30 MHz + - https://www.telegeogra
KPN 1.35 Bill
2 x 10 MHz 35 Billion phy.com/products/com
1 illi i 2012
Netherlands | 2010 | 17,139,935 86% Vodafone 2x10MHz | 17Years EUR 1.38 Billion msupdate/articles/20
(2012) /12/17/4g-auction-
T-Mobile 1x25MHz + 911 Million raises-usd5bn-for-dutch-
2 x5 MHz

coffers/
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https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
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https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
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https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.bundesnetzagentur.de/SharedDocs/Downloads/EN/Areas/Telecommunications/Companies/TelecomRegulation/FrequencyManagement/ElectronicCommunicationsServices/FrequencyAward2010/PresentationOutcomeAuction101015.pdf;jsessionid=EDED00DA2CAF4A9883FFC230AE9447CB?__blob=publicationFile&v=2
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/
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https://www.telegeography.com/products/commsupdate/articles/2012/12/17/4g-auction-raises-usd5bn-for-dutch-coffers/

. 4G Mobile Spectrum License .
Country Year Population Penetration Operator Allocation Duration Currency Spectrum Price Source
Telia 50 MHz 819,200 https://www.telegeogra
phy.com/products/com
Elisa 50 MHz 834,700 msupdate/articles/2009
. 0, -
Finland 2009 5,561,389 83% EUR /11/24/finland-
DNA 40 MHz 675,700 completes-2-6ghz-
spectrum-auction/
30 MHz
. (2500-2515
Ger:;umsitlz?nd paired with 518 Million
2620-2635
MHz)
30 MHz https://rysavyresearch.fi
(2540-2555 les.wordpress.com/2017
Hong Kong 2009 7,490,776 84% CSL Limited paired with 15 years HKS 523 Million i press.
/08/2009 12 gsma 2 6
2660-2675 hz_report.pdf
MHz) —ghz_report.p
. . 30 MHz
C:'c:‘: I\|/I<2:|Ie (2555-2570
Corrg1 an & paired with 494.7 Million
Limi‘;e dy 2675-2690
MHz)
2 x 20MHz
Vodafone 790.7 Million
Limited 1x25MHz
Niche Spectrum | 2x 15MHz https://www.ofcom.org.
United Ventures 20 Years 201.5 Million uk/__data/assets/pdf_fil
201 9 E : — N
Kingdom 013 64,700,000 7% Limited 1x25MHz (2013) UR e/0031/74893/4g-final-
Everything results.pdf
Everywhere 2 x 35MHz 588.8 Million
Limited
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https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://www.telegeography.com/products/commsupdate/articles/2009/11/24/finland-completes-2-6ghz-spectrum-auction/
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://rysavyresearch.files.wordpress.com/2017/08/2009_12_gsma_2_6_ghz_report.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf
https://www.ofcom.org.uk/__data/assets/pdf_file/0031/74893/4g-final-results.pdf

Appendix 10:

Data Points for 700 MHz Spectrum Pricing

Population | GDP (Per
Country Population Density - Capita) - 4G Penetration | Year License Duration Price (USS/MHz/Population) ARPU (USS)
2019 2019
Europe

Spain 46,441,049 | 92/km? $31,906 84% 2011 - S 0.490 | 15.2
Italy 59,216,525 | 201/km? $34,784 70% 2011 15 Years $ 0.810 | 12.5
Portugal 10,254,666 | 111/km? $23,731 76% 2011 - $ 0.560 | 8.9
France 65,480,710 | 118/km? $47,112 58% 2011 20 Years $ 0.880 | 17.8
France 65,480,710 | 118/km? $47,112 58% 2015 15 Years S 0.770 | 17.8
Denmark 5,775,224 133/km? $62,041 81% 2012 20 Years $ 0.370 | 17.2
Sweden 10,053,135 | 22/km? $54,135 84% 2011 15 Years $ 0.580 | 20.0
Sweden 10,053,135 | 22/km? $54,135 84% 2018 15 Years ;&S Estimate: 0401 | 200

F&S Estimate: F&S Estimate:
Norway 5,400,916 16/km? $76,621 87% 2019 20 Years g 1575 | 32.0
Germany 82,438,639 | 233/km? $49,692 66% 2012 15 years $ 0.910 | 15.8
Germany 82,438,639 | 233/km? $49,692 66% 2015 17 years $ 0.224 | 15.8
United Kingdom | 66,959,016 | 276/km? $42,036 77% 2013 - $ 0.650 | 22.8

Americas

u.s. 329,408,795 | 35/km? $65,062 87% 2000 - S 0.600 | 42.9
u.s. 329,408,795 | 35/km? $65,062 87% 2002 - S 0.060 | 42.9
u.s. 329,408,795 | 35/km? $65,062 87% 2003 - $ 0.040 | 42.9
u.s. 329,408,795 | 35/km? $65,062 87% 2005 - S 0.090 | 42.9
u.s. 329,408,795 | 35/km? $65,062 87% 2008 - $ 0.860 | 42.9
Canada 37,459,147 | 4/km? $48,601 82% 2005 20 years S 2.020 | 65.3
Chile 18,355,533 | 25/km? $24,747 | 69% 2014 |- $ 0.017 ii‘%ESt'mate:
Chile 18,355,533 | 25/km? $24,747 69% 2014 - $ 0.024 ii‘%ESt'mate:
Brazil 212,599,530 | 25/km? $15,553 61% 2014 - $ 0.063 | F&S Estimate:

21.0
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Asia-Pacific

Australia 25,133,932 3/km? $57,204 87% 2018 11 years 8 months | $ 1.390 | 35.7
New Zealand 4,788,783 18/km? $42,009 69% 2013 20 years S 0.340 | 34.7
Singapore 5,877,979 | 8,109/km? | $102,027 | 84% 2017 14 years ;&S Estimate: o500 | 50
Singapore 5,877,979 | 8,109/km? |$102,027 | 84% 2017 14 years $ 0.490 | 50.9
Japan 126,808,064 | 337/km? $41,418 95% 2012 15 years $ 0.010 | 52.8
Taiwan 23,268,087 | 643.8/km? | $25,448 87% 2013 16 years $ 0.563 iz‘% Estimate:

Note: The only data points available for tender were for Japan and Chile.
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Appendix 11:

Data Points for 2300 MHz Spectrum Pricing

Population | GDP (Per 4G
Country Population Density - | Capita) - . Year License Duration Price (USS/MHz/Population) ARPU (USS)
2019 2019 Penetration
Europe
United ,
Kingdom 66,959,016 276/km $42,036 77% 2018 20 years S 0.093 | 22.8
United 2 0 F&S Estimate:
Kingdom 66,959,016 276/km $42,036 77% 2018 20 years S 0.095 22.8
Denmark 5,775,224 133/km? $62,041 81% 2005 20 years S 0.310 | 17.2
Denmark 5,775,224 133/km? | $62,041 81% 2019 22 years ;&S Estimate: 0527 | 172
Asia Pacific
South Korea 51,363,324 511/km? $32,766 97% 2005 - S 0.080 | 38.9
India 1,370,659,594 | 411/km? $2,041 86% 2010 20 years S 0.120 2.8
Australia 25,133,932 3/km? $57,204 87% 2011 15 years S 0.002 | 35.7
Singapore 5,877,979 8,109/km? | $102,027 84% 2005 - S 0.025 | 50.9
Singapore 5,877,979 8,109/km? | $102,027 | 84% 2005 ; SF&S Estimate: 011 | 509
Hong Kong 7,490,776 6,677/km? | $50,567 84% 2012 15 years S 0.110 | 30.2
New Zealand 4,788,783 18/km? $42,009 58% 2016 - S 0.017 | 34.7
Americas
Canada 37,459,147 | 4/km? | $48,601 84% 2005 - IE 0.028 | 65.3
Africa
Nigeria 201,585,657 212/km? $2,450 44% 2014 10 years S 0.002 | 41

Note: The only data point available for tender was for Hong Kong.
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Appendix 12: Data Points for 2600 MHz Spectrum Pricing

Population | GDP (Per . .
Country Population Def:sity - Capit(a) - | 4G Penetration | Year License Duration itz (IR Cepul E e = ARPU (USS)

2019 2019 2019 Exchange rate

Europe

Denmark | 5,775,224 | 133/km? $62,041 81% 2010 20 years S 0.140 | 17.2
Denmark 5,775,224 133/km? $62,041 81% 2019 20 years S 0.152 | 17.2
Sweden 10,053,135 | 22/km? $54,135 84% 2008 15 years S 0.140 | 20.0
France 65,480,710 | 118/km? $47,112 58% 2011 20 years S 0.110 | 17.8
Italy 59,216,525 | 201/km? $34,784 70% 2011 15 years S 0.062 | 12.5
Norway 5,400,916 | 16/km? $76,621 87% 2007 15 years S 0.037 | F&S Estimate: 32.0
Austria 8,766,201 | 106/km? $52,474 73% 2010 16 years S 0.028 | 16.0
Germany 82,438,639 | 233/km? 549,692 66% 2010 15 years S 0.026 | 15.8
Spain 46,441,049 | 92/km? $31,906 84% 2011 18 years S 0.026 | 15.2
Finland 5,561,389 | 16/km? $50,879 83% 2009 - S 0.004 | 15.2
Asia Pacific
Hong Kong | 7,490,776 | 6,677/km? | $50,567 | 84% 2009 15 years S 0.270 | 30.2
Hong Kong | 7,490,776 6,677/km? | $50,567 84% 2009 15 years S 0.240 | 30.2
Hong Kong | 7,490,776 | 6,677/km? | $50,567 | 84% 2017 15 years ;&S Estimate: 0011 | 302
Singapore | 5,877,979 8,109/km? | $102,027 | 84% 2005 - S 0.010 | 50.9

Note: The only data point available for tender was for France where a hybrid tender was carried out.
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