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Spectrum for International Mobile Telecommunications (IMT): “In addition to the 

use of the 790-862 MHz in Regions 1 and 3, WRC-12 [World Radiocommunication 

Conference] considered further spectrum allocations to the mobile service, including 

International Mobile Telecommunications (IMT) to facilitate the development of 

terrestrial mobile broadband applications in the frequency band 694-790 MHz. This 

issue has been placed on the WRC-15 agenda, together with the need to consider 

additional spectrum allocations for the mobile service.”1  

Digital Dividend – “Many Arab and African countries at WRC-12 unexpectedly 

requested an immediate extended digital dividend at 700 MHz. The CEPT CEPT 

[European Conference of Postal and Telecommunications Administrations]   

delegation considered this request and, together with other regional organisations, 

reached a compromise on the issue in order to complete all necessary studies for 

WRC-15… CEPT has to deal not only with the growing appetite for mobile broadband 

services, but also with the pressing issues of rural access to broadband.”2   

 

In 1983 the FCC reallocated the UHF band channels 70-83 (806MHz- 890MHz) from 

analogue TV to analogue mobile telephony. This re-farming of the spectrum was the 

analogue forerunner of the digital dividend today. In 2008 the FCC auctioned spectrum in 

the 687MHz-806MHz range for the use of digital mobile wireless services as soon as the 

analogue switch off (ASO) to digital terrestrial TV (DTT) was completed in the US in 2009.  

                                                           
1
 http://www.arrl.org/news/wrc-12-comes-to-a-close-in-geneva; ITU regions are as follows: Region 1 

– Europe, Africa, Middle East west of Persian Gulf including Iraq, Mongolia; Region 2 – Americas, 
Greenland, eastern Pacific Islands; Region 3 – Asia east of Persian Gulf including Iran, and most of 
Oceania. 
2
CEPT (20 Feb 2012) WRC 12 modernises worldwide framework for spectrum use in Europe 

 http://www.cept.org/ecc/groups/ecc/page/wrc-12-modernises-worldwide-framework-for-spectrum-use-in-
europe  

http://www.arrl.org/news/wrc-12-comes-to-a-close-in-geneva
http://www.cept.org/ecc/groups/ecc/page/wrc-12-modernises-worldwide-framework-for-spectrum-use-in-europe
http://www.cept.org/ecc/groups/ecc/page/wrc-12-modernises-worldwide-framework-for-spectrum-use-in-europe
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Most over-the-air (OTA) broadcast TV uses either the VHF band (30MHz-300MHz) or more 

likely the UHF band (300MHz-3GHz) in the range of 470MHz-806MHz or beyond in Region 3. 

These bands are divided into channels, for example, 6MHz per channel in the USA, Japan, 

Philippines and South Korea, 7MHz per channel in Australia, 8MHz per channel in the UK 

and in much of Asia Pacific. Using digital technology each channel can carry multiple 

(‘multiplexed’) broadcasts. The digital technology gain of TV services over analogue stands 

in the range of 4:1 and 6:1. The growth of cable TV, IPTV and now increasingly of over-the-

top (OTT) video streaming of TV shows to IP-connected TVs, computers and smart wireless 

handheld devices is in many locations accelerating the switch from OTA to off-air TV. 

Combined with the shift from analogue OTA to DTT, the potential digital dividend of freed-

up airwaves is very large. 

There are plenty of new users queuing up to make a bid for these frequencies. They are 

waiting for three things to happen: first, the analogue switch-off (ASO) date; second, the 

decision of the regulators to re-farm the spectrum; and third, a supply of cost-effective 

network equipment, technologies and consumer devices to make a commercial proposition 

of the digital dividend.  

ASO 

Several factors will influence the pace of adoption of DTT, and analogue switch-off (ASO 

date) and the spectrum to be freed up for other uses. These include 

 Consumer resistance to, and the cost of, upgrading TV receivers, buying DTT 
decoders or adopting Internet-connected devices 

 Technology developments in digital broadcasting, NGN mobile broadband, devices, 
advances in cognitive radio, etc. 

 Legacy issues, such as past allocations of bands to particular services or users, such 
as the military, government departments, emergency services, private users, etc. 

 Recommendations of the WRC12, WRC15, regional bodies such as ASEAN, and the 
outcome of bilateral and trilateral consultations between regulators, etc. 

 Future market demand for services which may vary 

 The progress of convergence, for example will emergency services require 
bandwidths to support future broadband apps such as streamed video? 

 Harmonization of frequency requirements to support regional roaming of services 
across compatible platforms 

Other local conditions may play a part. For example, currently the Philippines are 

considering adopting the Japanese ISDB standard for DTT rather than the DVB standard 
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being adopted by other ASEAN economies.3 For the Philippines, this may make sense if the 

economic ties with Japan are seen as strategically and commercially compelling.4 Korea has 

adopted the ATSC standard. China has its own ‘GB20600-2006’ Digital Terrestrial 

Multimedia Broadcasting (DTMB) standard using time-domain synchronous (TDS) OFDM in 

contrast to coded orthogonal frequency-division multiplexing (C-OFDM) modulation used by 

DVB-T. The Chinese standard is adopted by Hong Kong, Macau, and with Chinese assistance 

by the Lao Republic.  

Asia is rather slow in shifting to DTT. The USA has already made the switch and so has most 

of the European Union, while 2015 is the agreed date of the ASO in Region 1. ASEAN 

ministers have agreed 2015~2020, but due to the constraints listed above the actual date of 

ASO is somewhat variable. For example, even in high-income Hong Kong, the ASO data has 

been postponed from 2012 to 2015 to allow consumers time to make the changes. The 

following table provides recent information of ASOs across the Asia region 

 

ASO and the Transition to DTT by Jurisdiction 

Economy Analogue Switch Over (ASO) 

ASEAN 2015-2020 – DVB-T 2 standard to be adopted and the ABU will collaborate on a 
‘Colours of ASEAN’ HDTV programme initiative by 2013 
http://www.news.gov.sg/public/sgpc/en/media_releases/agencies/micacrd/speech/
S-20120301-1.html ; the ASEAN Digital Broadcasting (ADB) meetings are chaired by 
Brunei Darussalam. The 10th ASEAN Ministers Responsible for Information meeting 
endorsed: 
1. ASEAN adopts a phased approach towards ASO from 2015-2020 
2. A common set of technical specs for standard digital STB for ASEAN  
3. ASEAN Member States to co-produce digital content and promote exchanges of 

content. http://www.mda.gov.sg/International/Pages/ASEAN.aspx  

Australia 2010-2013 using the DVB-T standard over 7 MHz channels in VHF Band III and UHF 
Bands IV and V (526-820 MHz) range; depending upon region 
http://www.digitalready.gov.au/when-do-i-switch/Rollout-map.aspx. The federal 
budget has allocated A$140 over 3 years for an information campaign and assistance 
in low-income households; a digital dividend auction of 700MHz and 2.5GHz planned 

                                                           
3
 ASEAN Ministerial Joint Statement in May 2007 “The Ministers noted that the DVB-T standard was the most 

commonly adopted international DTV standard and would offer the most advantages in terms of economies of 
scale, ease of adoption and versatility for multiple platforms.” http://www.aseansec.org/20624.htm ; and 
various ASEAN economies other than the Philippines are currently ratifying the adoption of the DVB-T2 
standard.  
4
 “The Association of Broadcasters of the Philippines (KBP) had earlier recommended the adoption of ISDB-T 

because of its affordable set-top boxes and the assistance that the Japanese government promised the 
Philippines.” Philippines' NTC endorses Japan's digital TV standard 24 August 2011 
http://www.abu.org.my/Latest_News-@-Philippines-quqt-_NTC_endorses_Japan-quqt-
s_digital_TV_standard.aspx  
 
 

http://www.news.gov.sg/public/sgpc/en/media_releases/agencies/micacrd/speech/S-20120301-1.html
http://www.news.gov.sg/public/sgpc/en/media_releases/agencies/micacrd/speech/S-20120301-1.html
http://www.mda.gov.sg/International/Pages/ASEAN.aspx
http://www.digitalready.gov.au/when-do-i-switch/Rollout-map.aspx
http://www.aseansec.org/20624.htm
http://www.abu.org.my/Latest_News-@-Philippines-quqt-_NTC_endorses_Japan-quqt-s_digital_TV_standard.aspx
http://www.abu.org.my/Latest_News-@-Philippines-quqt-_NTC_endorses_Japan-quqt-s_digital_TV_standard.aspx
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Nov 2012 has been shifted to April 2013 
http://technologyspectator.com.au/industry/government/digital-dividend-spectrum-
auction-delayed and http://engage.acma.gov.au/digitaldividend/industry-briefing-
presentation-now-available/  

Brunei 2014~ original ASO date may be delayed according to DTT coverage rate;  
http://www.dvb.org/about_dvb/dvb_worldwide/brunei/index.xml  

Cambodia 2015-2018 – DVB-T adopted http://en.dtvstatus.net/; see ITU roadmap for Cambodia 
2011 http://www.itu.int/ITU-D/tech/digital_broadcasting/project-
dbasiapacific/Roadmaps/db_asp_roadmap_Cambodia.pdf  

China 2015 – using the national DTT standard DTMB “GB20600-2006” over 8 MHz channels; 
analogue TV broadcasts using 470-566MHz and 606-798MHz; SARFT-led digital TV 
rollout from 2010 under 10th 5-Year Plan while NDRC, MII and SARFT will promote 
convergence of Internet, TV and telecoms. Investment support will be given to DTV-
related enterprise listings.  
http://en.wikipedia.org/wiki/Digital_television_in_China 
http://www.sarft.gov.cn/articles/2003/05/08/20070908214928360717.html  

Europe 2015 under GE06: The Geneva 2006 Agreement is a binding international treaty 
under the UN setting 17 June 2015 as the final ASO date for European signatories.5 
ASO achieved: Andorra, Austria, Belgium (Flanders), Denmark, Estonia, Finland, 
Germany, Luxemburg, Malta, the Netherlands, Slovenia, Spain, Sweden 
By end 2012:  Belgium (Wallonia and Brussels capital region), Bulgaria, Cyprus, Czech 
Republic, Greece, France, Hungary, Ireland, Italy, Lithuania, Latvia, Portugal, 
Romania, Slovakia and the United Kingdom.  
2015: Poland http://europa.eu/rapid/pressReleasesAction.do?reference=IP/09/266 

Hong Kong 
& Macau 

2015 - deferred from 2012;  HK using the Chinese national DTT standard DTMB 
“GB20600-2006”; broadcast TV allocated 470 – 806 MHz; DTT using 3 multiplexes (24 
MHz – 3 x 8 MHz channels) with 2 multiplexes (16 MHz) in reserve; 38 x 8 MHz 
analogue TV channels in use  
http://www.info.gov.hk/gia/general/201106/22/P201106220280.htm; Macau began 
testing DTMB in 2008 http://blogs.rnw.nl/medianetwork/teledifusao-de-macau-
begins-digital-tv-tests but MCTV offers paid access to satellite foreign TV channels 
shows using MPEG-2 DVB conversion  http://www.digital-
review.org/uploads/files/pdf/2009-2010/chap-28_macau.pdf  

India March 2015 - http://www.dvb.org/about_dvb/dvb_worldwide/india/ 

Indonesia  2018 – allocated 478 – 806 MHz (UHF channels  22 – 62 UHF) for analogue and 526 – 
670 MHz (channels 28 – 45 UHF) for DTT; will use DVB-T2 standard 
http://www.dvb.org/about_dvb/dvb_worldwide/indonesia/; pilot in 10 cities due to 
start 2013 and final decision on DVB-T2 due end June 2012 
http://kominfo.go.id/liputan/detail/3021/Menkominfo%3A+Sudah+Saatnya+Masyar
akat+Beralih+ke+TV+Digital+ ; currently VHF analogue using 7 MHz channels and UHF 
using 8 MHz channels for analogue and DTT; anticipate 694 – 806 MHz (total 
bandwidth = 112 MHz) could be freed up after ASO; Ministry requesting  IDR300 bil 
(USD31.8 mil) from 2013 state budget to fund 1 million STBs for free distribution 
http://www.thejakartaglobe.com/news/government-to-provide-free-analog-tv-
converters-to-low-income-people/522189  

Japan July 2011 - the first Asian ASO: will use ISDB-T or Integrated Services Digital 
Broadcasting-Terrestrial that provides audio, video and multimedia services;  470 – 
770MHz UHF band is providing analogue and DTT services using 6 MHz channels 

                                                           
5
 DigiTAG (2008) ‘Analogue switch-off” http://www.digitag.org/ASO/ASOHandbook.pdf    

http://technologyspectator.com.au/industry/government/digital-dividend-spectrum-auction-delayed
http://technologyspectator.com.au/industry/government/digital-dividend-spectrum-auction-delayed
http://engage.acma.gov.au/digitaldividend/industry-briefing-presentation-now-available/
http://engage.acma.gov.au/digitaldividend/industry-briefing-presentation-now-available/
http://www.dvb.org/about_dvb/dvb_worldwide/brunei/index.xml
http://en.dtvstatus.net/
http://www.itu.int/ITU-D/tech/digital_broadcasting/project-dbasiapacific/Roadmaps/db_asp_roadmap_Cambodia.pdf
http://www.itu.int/ITU-D/tech/digital_broadcasting/project-dbasiapacific/Roadmaps/db_asp_roadmap_Cambodia.pdf
http://en.wikipedia.org/wiki/Digital_television_in_China
http://www.sarft.gov.cn/articles/2003/05/08/20070908214928360717.html
http://europa.eu/rapid/pressReleasesAction.do?reference=IP/09/266
http://www.info.gov.hk/gia/general/201106/22/P201106220280.htm
http://blogs.rnw.nl/medianetwork/teledifusao-de-macau-begins-digital-tv-tests
http://blogs.rnw.nl/medianetwork/teledifusao-de-macau-begins-digital-tv-tests
http://www.digital-review.org/uploads/files/pdf/2009-2010/chap-28_macau.pdf
http://www.digital-review.org/uploads/files/pdf/2009-2010/chap-28_macau.pdf
http://www.dvb.org/about_dvb/dvb_worldwide/indonesia/
http://kominfo.go.id/liputan/detail/3021/Menkominfo:+Sudah+Saatnya+Masyarakat+Beralih+ke+TV+Digital+
http://kominfo.go.id/liputan/detail/3021/Menkominfo:+Sudah+Saatnya+Masyarakat+Beralih+ke+TV+Digital+
http://www.thejakartaglobe.com/news/government-to-provide-free-analog-tv-converters-to-low-income-people/522189
http://www.thejakartaglobe.com/news/government-to-provide-free-analog-tv-converters-to-low-income-people/522189
http://www.digitag.org/ASO/ASOHandbook.pdf
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Laos 2015-2020 - China to upgrade Lao to DTT http://www.sabaidee-
magazine.com/?p=207 using China’s DMB-T/H (Digital 
Multimedia Broadcasting Terrestrial/Handheld) standard 
http://www.net.informatik.uni-goettingen.de/publications/1440/chinacom07.pdf 

Malaysia 2015 –  DVB-T standard adopted; 470 MHz to 798 MHz (UHF bands IV and V) used 
mostly for analogue and now mostly reserved for DTT; VHF using 7 MHz and UHF 
using 8 MHz channels; broadcast spectrum 742-798MHz to be available for other 
uses plus refarming of 798-824MHz (used for commercial radio trunking and 
government services) to bring broadband services more economically to rural areas 
http://www.skmm.gov.my/link_file/Admin/FactsAndFigures/Paper/57491703DSB-
PC-paper%20final.pdf and 
http://www.thefreelibrary.com/Malaysia+achieves+significant+progress+in+DTV+qu
est.-a0223749875; anticipate 742-794 MHz (56MHz) could be freed up after ASO. 

Myanmar 2025-2030 – DVB-T adopted in 2005 and will adopt DVB-T2 
http://www.dvb.org/about_dvb/dvb_worldwide/myanmar/; 
http://www.news.gov.sg/public/sgpc/en/media_releases/agencies/micacrd/speech/
S-20120301-1.html 
ASO when DTT reaches 80-90% population; DTT is using 470- 585 MHz on 8 MHz 
channels while fixed, mobile and broadcasting services are using 585-820 MHz 
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CG
cQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-
REP-11UHF_DD_reportr1_1-
rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-
hYj7GjjaL9F1d2ocnHyaXA; anticipate 470-585MHz and 585-685MHz (215 MHz) could 
be freed up after ASO; 3 CCTV channels were re-broadcast on DTT in starting Oct 
2011 http://www.abu.org.my/Latest_News-@-
Three_CCTV_channels_launch_in_Myanmar.aspx  

New 
Zealand 

2013 – 518-806 MHz used for analogue and DTT on 8 MHz channels;  adopted DVB-
T2 standard as a voluntary standard 
http://www.stuff.co.nz/business/industries/5127039/Analogue-switch-off-next-year 
and http://www.goingdigital.co.nz/; 2001 govt discussion doc on future use of 694-
806 MHz http://www.rsm.govt.nz/cms/policy-and-planning/projects/digital-
dividend-planning-for-new-uses-of-the-700-mhz-band/Discussion%20Document%20-
%20PDF  

Philippines 2015~2020: delayed; 512-698 MHz used for broadcast TV using 6 MHz channels; it 
seems that the NTC prefers the Japan’s ISDB standard over the DVB-T standard 
http://www.telecompaper.com/news/icto-supports-isdb-t-for-digital-tv ; CASBAA 
reports NTC as setting 2020 as the new ASO target date 
http://atac.casbaa.com/media-and-resources/news-center/industry-news/1606-
philippines-revises-analogue-switch-off-target-to-2020  

Singapore 2013~2020: HD DTT will be broadcast from 2013 using DVB-T2, and ASO by 2020 
http://www.mda.gov.sg/Public/DigitalTV/Pages/default.aspx  

South Korea December 2012 – Adopted ATSC standard; 470-752 MHz band used for analogue and 
752-806MHz for DTT for the transition using 6 MHz channels; most of the 698–
806MHz band is expected to be reallocated to mobile broadband communications 
http://www.dvb.org/about_dvb/dvb_worldwide/south_korea/ ; spectrum for DTT 
will be VHF: 54 – 72 and 76 – 88 MHz,  UHF: 470 – 698 MHz ; and VHF 174 – 216 MHz 
for terrestrial DMB and DTT; anticipate 698 – 806 MHz (108 MHz) could be freed up 
after ASO 

Taiwan 2013 – adopted DVB-T standard; 4 stages starting 2012; govt aims to raise digital 

http://www.sabaidee-magazine.com/?p=207
http://www.sabaidee-magazine.com/?p=207
http://www.net.informatik.uni-goettingen.de/publications/1440/chinacom07.pdf
http://www.skmm.gov.my/link_file/Admin/FactsAndFigures/Paper/57491703DSB-PC-paper%20final.pdf
http://www.skmm.gov.my/link_file/Admin/FactsAndFigures/Paper/57491703DSB-PC-paper%20final.pdf
http://www.thefreelibrary.com/Malaysia+achieves+significant+progress+in+DTV+quest.-a0223749875
http://www.thefreelibrary.com/Malaysia+achieves+significant+progress+in+DTV+quest.-a0223749875
http://www.dvb.org/about_dvb/dvb_worldwide/myanmar/
http://www.news.gov.sg/public/sgpc/en/media_releases/agencies/micacrd/speech/S-20120301-1.html
http://www.news.gov.sg/public/sgpc/en/media_releases/agencies/micacrd/speech/S-20120301-1.html
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.abu.org.my/Latest_News-@-Three_CCTV_channels_launch_in_Myanmar.aspx
http://www.abu.org.my/Latest_News-@-Three_CCTV_channels_launch_in_Myanmar.aspx
http://www.stuff.co.nz/business/industries/5127039/Analogue-switch-off-next-year
http://www.goingdigital.co.nz/
http://www.rsm.govt.nz/cms/policy-and-planning/projects/digital-dividend-planning-for-new-uses-of-the-700-mhz-band/Discussion%20Document%20-%20PDF
http://www.rsm.govt.nz/cms/policy-and-planning/projects/digital-dividend-planning-for-new-uses-of-the-700-mhz-band/Discussion%20Document%20-%20PDF
http://www.rsm.govt.nz/cms/policy-and-planning/projects/digital-dividend-planning-for-new-uses-of-the-700-mhz-band/Discussion%20Document%20-%20PDF
http://www.telecompaper.com/news/icto-supports-isdb-t-for-digital-tv
http://atac.casbaa.com/media-and-resources/news-center/industry-news/1606-philippines-revises-analogue-switch-off-target-to-2020
http://atac.casbaa.com/media-and-resources/news-center/industry-news/1606-philippines-revises-analogue-switch-off-target-to-2020
http://www.mda.gov.sg/Public/DigitalTV/Pages/default.aspx
http://www.dvb.org/about_dvb/dvb_worldwide/south_korea/
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cable TV penetration rate from 10% to 100% by 2014 
http://www.taipeitimes.com/News/taiwan/archives/2012/05/06/2003532130; A 
subsidy of NT$260 million for DTT receivers for 103,000 low income households; 
http://www.digitag.org/ASO/ASO_news.php 

Thailand 2015~2018 – will issued DTT licences for public broadcast in 2012 and auction for 
commercial broadcast in 2013 http://www.nationmultimedia.com/business/NBTC-
to-meet-govt-on-set-top-box-plans-30182778.html; launched DTT trial in 2010 with 
Royal Thai Army Channel  5 and the transition started in February 2012 
http://www.dvb.org/about_dvb/dvb_worldwide/thailand/; DVB=T2 adopted 
http://www.dvb.org/news_events/news/thailand-adopts-dvb-t2/index.xml ; 
currently using UHF 470 – 750 MHz band for  broadcast TV using 8 MHz channels; 
digital dividend to be determined  

USA 2009 – ASO for most low-powered analogue stations December 2011 and for all by 
September 2015;  
http://en.wikipedia.org/wiki/Digital_television_transition_in_the_United_States  

Vietnam 2016 – http://vietnamnews.vnagency.com.vn/Industries/225555/vietnam-to-switch-
to-digital-by-2016.html; previously 2015~2020 http://www.itu.int/ITU-
D/tech/events/2011/Broadcasting_Hanoi_May11/Presentations/Hanoi_May11_Sessi
on2_Vietnam.pdf ; DVB-T adopted; DTT trial started 2010; part of the 470-806 MHz 
band provides analogue or DTT on 8 MHz channels; part of the 806-862 MHz band is 
allocated to other services, mainly mobile service (trunking and CDMA networks). 
Anticipated 766 – 806 MHz (40 MHz)) could be freed up after ASO. 

Sources: In addition to those cited in the table, see APT (2008) Report on UHF Band Usage and Considerations 
for Realizing the UHF Digital Dividend 
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2
F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-
rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA  
 

The ASEAN ASO guideline is 2015~2020, but probably more important are the bilateral and 

trilateral meetings taking place between Asian regulators of contiguous countries to 

coordinate the transition to DTT; in Singapore’s case, Malaysia and Indonesia. Legacy 

problems are particularly acute in many Asian economies which delays progress.  

Going DTT, Gaining the Dividend 

Analogue TV has historically used the UHF band at 470-862MHz (Region 1) and 470-806MHz 

(Regions 2 & 3).  Going DTT is not as easy as simply replacing analogue equipment with 

digital, and replacing single channel broadcasts with multiplexed transmissions. The slow 

progress was noted in 2010 by David Astley, then acting secretary for the Asia-Pacific 

Broadcasting Union (ABU).6 

“The stress of operating parallel systems and the cost of simulcasting are among the 

biggest challenges broadcasters face in transitioning from analogue to digital. These 

                                                           
6
 ‘DTV progress in region slower than expected’ Asia-Pacific Broadcasting, ABU April 2010, p.1 

http://www.abu.org.my/upload/DTV_progress_in_region_slower_than_expected.pdf  

http://www.taipeitimes.com/News/taiwan/archives/2012/05/06/2003532130
http://www.digitag.org/ASO/ASO_news.php
http://www.nationmultimedia.com/business/NBTC-to-meet-govt-on-set-top-box-plans-30182778.html
http://www.nationmultimedia.com/business/NBTC-to-meet-govt-on-set-top-box-plans-30182778.html
http://www.dvb.org/about_dvb/dvb_worldwide/thailand/
http://www.dvb.org/news_events/news/thailand-adopts-dvb-t2/index.xml
http://en.wikipedia.org/wiki/Digital_television_transition_in_the_United_States
http://vietnamnews.vnagency.com.vn/Industries/225555/vietnam-to-switch-to-digital-by-2016.html
http://vietnamnews.vnagency.com.vn/Industries/225555/vietnam-to-switch-to-digital-by-2016.html
http://www.itu.int/ITU-D/tech/events/2011/Broadcasting_Hanoi_May11/Presentations/Hanoi_May11_Session2_Vietnam.pdf
http://www.itu.int/ITU-D/tech/events/2011/Broadcasting_Hanoi_May11/Presentations/Hanoi_May11_Session2_Vietnam.pdf
http://www.itu.int/ITU-D/tech/events/2011/Broadcasting_Hanoi_May11/Presentations/Hanoi_May11_Session2_Vietnam.pdf
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.abu.org.my/upload/DTV_progress_in_region_slower_than_expected.pdf
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two factors have put a big strain on operational and financial resources, especially 

during the recent economic downturn” 

He went on cite some of the problems, such as  

“the cost of preserving archives, adapting to new delivery platforms, training staff on 

new systems and competition from new start-ups facilitated by the lower cost of 

entry to the industry. Fragmentation of audiences is another big issue. ‘Many of us 

did not realize how quickly and how much that was going to happen’ he said. ‘The 

pace of technology change has just been enormous.’” 

 A recent report on the digital dividend for the European Commission discusses three 

technological issues that will influence the cost and the timing of the shift to DTT:7 

 Compression technologies – MPEG-4 which is roughly x2 efficient as MPEG-2; 

upgrading or adopting MPEG-4 for the multiplex involves little cost to broadcasters 

but consumers have to change their receivers (the TV or the STB) 

 Transmission technologies – DVB-T2 is estimated by dvb.org as having 50% higher bit 

rate than DVB-T8; but China has its own variant, Japan has ISDB-T and Korea ATSC. 

ASEAN ministers and the ABU have both endorsed the DVB standard. “The adoption 

of a common standard has very positive implications for ASEAN. For a start, this 

decision will facilitate the ADB Meeting’s goal of a common digital Set Top Box (STB) 

for the region,” said Zamani Zakariah, Senior Director, Malaysian Communications 

and Multimedia Commission and Chairman of the 4th ABU Meeting.9 10 

 Network topologies – Multi-frequency network (MFN) multiplexes several different 

frequencies (minimum of 3) and therefore uses more spectrum; single-frequency 

network (SFN) requires synchronized transmitters broadcasting over the same 

frequency and is therefore more spectrum-efficient.11 Using orthogonal frequency 

division multiplexing (OFDM) techniques, multiple carriers (broadcast transmissions) 

can use the same frequency without interference. Both DVB-T/H and ISDB-T use this 

technique,12 but there is an investment cost to broadcasters to switch from MFNs. 

 

                                                           
7
 For review, see Analysysmason, l econ, Hogan & Hartson (2009) Report for the European Commission 

‘Exploiting the digital dividend – a European approach’ 
8
 http://www.dvb.org/about_dvb/dvb_worldwide/malaysia/ (18 April 2011)  

9
 http://www.dvb.org/about_dvb/dvb_worldwide/cambodia/ (4 April 2007) and 

http://www.dvb.org/about_dvb/dvb_worldwide/malaysia/ (18 April 2011) 
10

 Singapore abandoned the proposal for a standard STB under its Next-Generation Interactive Multimedia, 
Applications and Services (Nims) programme (announced by the IDA 29

th
 May 2012.) 

11
 Singapore will be adopting SFN 

12
 Anritsu ‘Understanding Single Frequency Network Measurements Application Note’ 

http://www.anritsu.com/en-US/Downloads/Application-Notes/Application-Note/DWL8885.aspx  

http://www.dvb.org/about_dvb/dvb_worldwide/malaysia/
http://www.dvb.org/about_dvb/dvb_worldwide/cambodia/
http://www.dvb.org/about_dvb/dvb_worldwide/malaysia/
http://www.anritsu.com/en-US/Downloads/Application-Notes/Application-Note/DWL8885.aspx
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Broadband Wireless Services 

In 2008 the Asia Pacific Telecommunity (APT) conducted a survey of DTT migration plans 

and the potential digital dividend. Indonesia’s report is a good example. “Spectrum to be 

used for fixed terrestrial digital television is 144 MHz (18 x 8 MHz). Spectrum being used by 

analogue television is 328 MHz (41 x 8 MHz).” That frees up 184MHz of spectrum which 

would make for a remarkable national digital dividend.13 The ministry in Malaysia 

anticipates the 742MHz—798MHz frequencies (56MHz) will be available plus re-farming of 

the 798MHz-824MHz (26MHz) frequencies currently used by government and commercial 

trunked radio. 14 Clearly, in each economy the story will be a slightly different one. 

Commercial 4G broadband wireless services are the prime candidate for the digital dividend, 

both in terms of the economic value associated with them and in terms of the bandwidth 

being advocating for them. Leading the argument is the GSMA which has declared support 

for an option proposed by the Asia Pacific Telecommunity (APT) as specified in “APT 

Common Views on Harmonised Frequency Arrangements for IMT in the Band 698-806 MHz” 

The option for 100 MHz of frequencies is illustrated in the APT diagram. 

 

 

Source: APT/AWF cited in  http://serving.webgen.gsm.org/5926DA9A-2DD6-48E7-BAD4-

50D4CD3AF30A/projects/Spectrum/DigitalDividend/DDtoolkit/uploads/assets/downloads/05/gsma-

position-paper-ap-harmonised-band-plans.pdf  

In this same document the GSMA supports the view of the APT that by harmonizing 

bandwidth across all counties, economies of scale in equipment costs can be achieved, both 

network equipment costs and handset costs.  

 

“The scale of the Asia Pacific market, with around two thirds of the world’s 

population, means that if Asia Pacific were to settle on one ‘primary’ band plan, that 

                                                           
13 APT (2008) Report on UHF Band Usage and Considerations for Realizing the UHF Digital Dividend 

http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2
F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-
rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA  
14

 http://www.thefreelibrary.com/Malaysia+achieves+significant+progress+in+DTV+quest.-a0223749875  

http://serving.webgen.gsm.org/5926DA9A-2DD6-48E7-BAD4-50D4CD3AF30A/projects/Spectrum/DigitalDividend/DDtoolkit/uploads/assets/downloads/05/gsma-position-paper-ap-harmonised-band-plans.pdf
http://serving.webgen.gsm.org/5926DA9A-2DD6-48E7-BAD4-50D4CD3AF30A/projects/Spectrum/DigitalDividend/DDtoolkit/uploads/assets/downloads/05/gsma-position-paper-ap-harmonised-band-plans.pdf
http://serving.webgen.gsm.org/5926DA9A-2DD6-48E7-BAD4-50D4CD3AF30A/projects/Spectrum/DigitalDividend/DDtoolkit/uploads/assets/downloads/05/gsma-position-paper-ap-harmonised-band-plans.pdf
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.google.com.sg/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CGcQFjAA&url=http%3A%2F%2Fwww.apt.int%2Fsites%2Fdefault%2Ffiles%2FAPT-AWF-REP-11UHF_DD_reportr1_1-rev1.doc&ei=8ZWnT8fLBILIrQeggu3jAQ&usg=AFQjCNFX_5S-hYj7GjjaL9F1d2ocnHyaXA
http://www.thefreelibrary.com/Malaysia+achieves+significant+progress+in+DTV+quest.-a0223749875
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this could become a de facto UHF band for mobile broadband/LTE in other parts of 

the world, as 900 MHz has become for GSM.” 

 

GSMA Guiding Principles for a common band 

The GSMA believes that the interests of Asia Pacific consumers and economic and social 

development in the region, is best served by considering the following principles when 

deciding on a harmonised approach on frequency bands for UHF mobile broadband, 

namely: 

• The need to deploy wide frequency channels to facilitate current and future broadband 

data needs 

• The need to deliver cost effective wide area network mobile broadband coverage to rural 

communities 

• The need for regional harmonisation to drive mobile device economies of scale and to 

minimise the ‘cost of ownership’ 

• That the main benefit of the UHF band is enhanced rural and indoor coverage. Any 

band plan should ensure there is minimum impact on the link budget advantage this band 

offers 

• Due to the relatively small size of the band, and the need to support mobile broadband, 

there is a requirement to maximise the amount of available spectrum, and hence minimise 

spectrum wasted in any required guard bands. 

But broadcasters are not happy about this. Following the WRC-12 in Jan/Feb 2012, the 

European Broadcasters Union,15 after noting that  

“In the future, hybrid solutions might appear based on a single terrestrial network 

technology which is able to provide both Broadcast and Broadband services”  

Added:  

“it is feared that current movements by regulators are mainly motivated by the 

pressure to allocate more spectrum to wireless broadband applications. 

Broadcasting services in the UHF bands would easily by put on the spot again. It is 

therefore essential that protection and compatibility with existing services is 

considered before extending frequency allocations to Mobile services.”  

There are plenty of other potential contenders for the spectrum. For example, emergency 

services which are known by the acronym PPDR (public protection and disaster relief) 

already use VHF (30MHz-300MHz) and UHF (300MHz-3GHz) frequencies but mostly as 

narrowband services such as voice and text. As broadband offers opportunities for 
                                                           
15

 EBU (2011 Q4) ‘Broadcasters define their positions for WRC-12’ p.7 
http://tech.ebu.ch/docs/techreview/trev_2011-Q4_wrc-12_puigrefagut.pdf  
 

http://tech.ebu.ch/docs/techreview/trev_2011-Q4_wrc-12_puigrefagut.pdf
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convergence there will be a strong case for PPDR services to support apps such as streamed 

video for real-time emergency response. Of the key innovative commercial services that 

could become available, two stand out. First, for consumers, local area broadband WiFi 

networks or “White WiFI” could make a significant contribution to ubiquitous broadband in 

remote and rural areas as well as urban areas. It would also offer local SMEs and 

communities to provide a range of local content and application services. Second, M2M 

connectivity for utilities for telemetry and smart city development; everything from meter-

reading and security controls to early warning sensors and traffic control and guidance 

systems.  

White Spaces 

There are many unused or under-used frequencies spread across the spectrum. In addition 

the propagation characteristics below 1 GHz are ideal for commercial purposes, either for 

licensed or un-licensed services. The frequencies of the UHF band are particularly in demand 

because of their long-distance propagation characteristics using relatively low-powered 

devices. These are channels that may be available 24 hours a day or for only a few hours 

each day, and are called ‘white spaces’. Because the greatest demand falls within the 

spectrum used for TV broadcasting, the FCC has termed white space devices TV-band 

devices or TVBDs,16 and in September 2010 the FCC gave its blessing to their commercial 

deployment. 17  The following diagram illustrates the use of a local white space network 

from base station antenna to TVBD 

White Space Transmission 

 

 

                                                           
16

 Broadcast TV spectrum in the USA is between 54MHz to 698 MHz 
17

 FCC Second Memorandum Opinion and Order, 23 September 2010 
http://transition.fcc.gov/Daily_Releases/Daily_Business/2010/db0923/FCC-10-174A1.pdf  

http://transition.fcc.gov/Daily_Releases/Daily_Business/2010/db0923/FCC-10-174A1.pdf
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Source: http://www.fiercebroadbandwireless.com/special-reports/tv-white-space-rules-open-door-even-more-innovation 

 

TVBDs are classified according to type and regulated accordingly: 18  

 A Mode I TVBD is portable device that does not have an internal geo-location 
capability and access to a database of channels in use. Mode I devices must get a list 
of available channels from a Mode II or Fixed device 

 A Mode II TVBD is a portable device that does have internal geo-location capabilities 
and can access a database of channels in use. 

 A Fixed device is a TVBD at a fixed location whose geo-graphic coordinates have 
been determined by an internal geo-location capability or by a professional installer. 

 A Sensing-only device is a TVBD that determines which channels are available by 
monitoring for activity. They must listen for 30 seconds to determine the channel is 
not in use and check again for activity once every minute. They must limit their 
power to 50mW and only operate on channels 21 and above. A sensing-only device 
must vacate a channel within two seconds of detecting a primary or incumbent user. 

 

The use of white space could be unlicensed and used on a shared-basis or licenced to an 

exclusive service provider. It may be that developed economies with high broadband 

penetration rates and developing economies with low broadband penetration rates adopt 

different policies, a view expressed for example by Jim Carlson, CEO and CTO of Carlson 

Wireless: “I imagine initially at least in some countries for five or 10 years, they might go 

with just a licensed service because there's a much greater need for using those frequencies 

in providing broadband." In developing economies also there may be less necessity to install 

a reference database as Dan Luba of the US-based White Space Alliance suggests: 

“developing countries may have little need for white-space spectrum databases simply 

because their spectrum is considerably less encumbered”19   

White Space Services 

As the FCC notes:  

Access to this spectrum could enable more powerful public Internet connections - super 
Wi-Fi hot spots - with extended range, fewer dead spots, and improved individual 
speeds as a result of reduced congestion on existing networks. Many other applications 
are possible, such as broadband access to schools particularly in rural areas, campus 
networks that are better able to keep pace with user’s increasing demands for 
bandwidth, home networks that are better able to support real time streaming video 

                                                           
18

 http://en.wikipedia.org/wiki/TV-band_device  
19

 http://www.fiercebroadbandwireless.com/special-reports/tv-white-space-rules-open-door-even-more-
innovation 

http://www.fiercebroadbandwireless.com/special-reports/tv-white-space-rules-open-door-even-more-innovation
http://en.wikipedia.org/wiki/TV-band_device
http://www.fiercebroadbandwireless.com/special-reports/tv-white-space-rules-open-door-even-more-innovation
http://www.fiercebroadbandwireless.com/special-reports/tv-white-space-rules-open-door-even-more-innovation
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applications, remote sensing of water supplies by municipalities and support for the 
smart grid. The potential uses of this spectrum are limited only by the imagination.20 

 
Current and future uses of the UHF band may include: 
 

 DTT by national and regional TV service providers 

 DTT itself could be a white space service, operated as a local content provider by an 
SME 

 Commercial wireless broadband services, fixed and mobile, including mobile TV, the 
most likely use of the spectrum besides TV 

 Broadband WiFi and ad hoc mobile networks covering a neighbourhood, campus, 
etc., and offered by an SME or a large ISP together with apps 

 Wireless broadband services for public protection and disaster relief (PPDR) 

 Services ancillary to broadcasting and programme making (SAB/SAP) 

 Home networking 

 Surveillance systems and sensors, one-way and two-way video, for public utilities, 
private consumption, early warning systems, etc.  

 Grid sensors (M2M) for utilities to create Field Area Networks (FANS) 21 for 
diagnostics and network recovery, e.g. intelligent energy network, intelligent 
transport networks, intelligent city 

 Rural and remote area services 
 
These uses could straddle other spectrum bands, but the propagation qualities of UHF and 
the quantity of spectrum to be freed-up in that band after the ASO date (2015~2020 for 
ASEAN) focuses attention on this band.  
 
After numerous FCC-authorized field trials, supported by the White Spaces Coalition22 but 
until very recently opposed by the National Association of Broadcasters,23 and using TVBDs 
supplied by Adaptrum, The Institute for Infocomm Research (I2R), Motorola and Philips, a 
pilot project was given the go-ahead in 2010 in Wilmington, North Carolina where a 
municipal wireless network using white spaces was launched.24  
   

The "smart city" network will not compete with cell phone companies but will 
instead be used for "national purposes", including government and energy 
monitoring. TV Band Service, made up of private investors, has put up cameras in 
parks, and along highways to show traffic. Other uses include water level and quality, 
turning off lights in ball parks, and public Wi-Fi in certain areas. 

 

                                                           
20

 P. 2 http://transition.fcc.gov/Daily_Releases/Daily_Business/2010/db0923/FCC-10-174A1.pdf  
20

 http://en.wikipedia.org/wiki/TV-band_device  
21

 http://smartgrid.i2r.a-star.edu.sg/slides/SmartGridWorkshopSingapore201-07-Craig_Tim.pptx  
22

 Includes Microsoft, Google, Dell, HP, Intel, Philips, Earthlink, and Samsung Electro-Mechanics. 
23

 http://www.theverge.com/2012/5/3/2997244/national-association-broadcasters-drops-white-space-
opposition  
24

 http://en.wikipedia.org/wiki/White_spaces_%28radio%29#FCC_decision  

http://transition.fcc.gov/Daily_Releases/Daily_Business/2010/db0923/FCC-10-174A1.pdf
http://en.wikipedia.org/wiki/TV-band_device
http://smartgrid.i2r.a-star.edu.sg/slides/SmartGridWorkshopSingapore201-07-Craig_Tim.pptx
http://www.theverge.com/2012/5/3/2997244/national-association-broadcasters-drops-white-space-opposition
http://www.theverge.com/2012/5/3/2997244/national-association-broadcasters-drops-white-space-opposition
http://en.wikipedia.org/wiki/White_spaces_%28radio%29#FCC_decision
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In 2012 TV Band was given the green light for a permanent service.25 In Cambridge (UK) in 
2011, Microsoft supported by a consortium of ISP's and tech companies including Nokia, 
BskyB, the BBC, and BT trialled a white space broadband WiFi network.26  
 

In the demonstration, the Adaptrum whitespace system provided the broadband IP 
connectivity allowing a client-side Microsoft Xbox to stream live HD videos from the 
Internet. Also as part of the demo, a live Xbox/Kinect video chat was established 
between two Xbox/Kinect units connected through the same TV whitespace 
connection. These applications were demonstrated under a highly challenging radio 
propagation environment with more than 120 dB link loss through buildings, foliage, 
walls, furniture, people etc. and with severe multipath effects. 

 
One factor about these trials and their commercial development is that they offer not only 

innovative services, such as monitoring, home and office telemetry, surveillance and a 

potential host of local LBS to handheld wireless devices, which could be business 

opportunities for new entrants, such as SMEs, but they also offer a potential challenge of 

by-pass and competition to the commercial WiFi services of incumbents. In the US trials the 

TV broadcasters raised technical questions of signal interference, but they are also aware 

that TVBDs have the potential to download OTT content in the form of apps and therefore 

eat into their business. Similarly, telecom companies as the major ISPs may also be wary. 

The dilemma for regulators will then be whether unlicensed spectrum service operators 

who are providing innovative services to the public should be allowed to compete with 

licensed spectrum service operators. The argument will then go into realms such as the 

different grades and scope of services on offer and whether these are different markets or 

the same market. This will become a good example of where technology, regulations and 

markets have to evolve together. 

Singapore 

In March 2011 the IDA began a ‘proof-of-concept’ trial involving the Institute of Infocomm 

Research (I2R), the National institute of Information and Communications Technology (NICT) 

of Japan, Huawei International (China), the Energy Market Authority and the Massachusetts 

Institute of Technology (MIT). The trials took place in what the IDA designated as “Cognitive 

Radio Venues” (CRAVE). Although the results have not been released it is understood that 

one of the issues was to consider which of the alternatives to identifying available spectrum 

was the more reliable, spectrum sensing using cognitive radio techniques or looking up a 

searchable database of current usage. The FCC trials 27 found that cognitive radio still has a 

way to go before its reliability can be assured to avoid all radio interference with primary 

users. Thus the preference is for a searchable database approach, and this seems to be the 

                                                           
25

 http://tvbandservice.com/  
26

 http://en.wikipedia.org/wiki/White_spaces_%28radio%29#FCC_decision 
27

 For example, see http://www.fiercebroadbandwireless.com/story/fcc-names-nine-white-space-database-
providers/2011-01-27  

http://tvbandservice.com/
http://en.wikipedia.org/wiki/White_spaces_%28radio%29#FCC_decision
http://www.fiercebroadbandwireless.com/story/fcc-names-nine-white-space-database-providers/2011-01-27
http://www.fiercebroadbandwireless.com/story/fcc-names-nine-white-space-database-providers/2011-01-27
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way ahead for the IDA also, which means appointing a company or agency to operate such a 

database in Singapore to enable pilot projects to proceed.  

 

Pilot projects will go ahead under the coordination of the Singapore White Spaces Pilot 

Group (SWSPG) formed by I2R, StarHub and Microsoft with an MOU in April 2012, but open 

to companies who wish to commercially trial new services and applications. 28 The trials will 

be the responsibility of the individual companies, and SWSPG will act more as a coordinating 

body. Two of the areas mentioned by the IDA for special attention are “White WiFi” and 

M2M applications. The current WiFi bands (2.400-2.483GHz, 5.150-5.35GHz, 5.470-

5.725GHz and 5.725-5.850GHz) are described as “significantly congested and the coverage 

area is limited” while M2M is seen as central to the development of the smart city concept 

“defined as an interconnected environment to create a dynamic infrastructure that is able 

to respond to changes in its environment.”29 

 

It would seem therefore that there are opportunities for broadband WiFi services to be 

offered without too much delay. What would be the market outcome if broadband WiFi was 

ubiquitous throughout Singapore?  An opportunity for SMEs to provide alternative services 

and maybe alternative business models based upon the download of apps and advertising 

from local businesses for location-based services? The MDA would then have to decide 

whether these ‘apps’ constituted ‘content’, especially if they offered streamed video.30 The 

next step could be the three major ISPs start offering the same service for free Island-wide. 

The competition would then revolve around how popular and innovative are the apps, and 

the challenge for the regulator could become choosing between offering protection to 

existing licensed service providers or supporting licensed or unlicensed competitive 

innovation. 

 

The future composition of SWSPG may be a clue as to who the innovators are and who are 

the more commercially cautious. Attracting the interest of SMEs is another challenge for 

Singapore because while SME’s normally cannot afford networks they can focus on apps, 

and TVBDs may even offer some limited networking opportunities along the way to provide 

‘Next Generation Connectivity’.31 To engage the interest of industry in these issues, the IDA 

is encouraging industry to participate in the Singapore Preparatory Working Group Meeting 

                                                           
28

 http://www.telecompaper.com/news/starhub-microsoft-form-white-spaces-alliance  
29

 IDA White Space Technology and Applications 
http://www.ida.gov.sg/Policies%20and%20Regulation/20100730141139.aspx  
30

 TV services over the Internet within Singapore have to be licensed by MDA, but will this apply to all 
streamed OTT services over white WiFi networks where the service operator only offers access? 
31

 http://www.i2r.a-star.edu.sg/files/documents/389/swspg_statement_v1.2pdf.pdf and 
http://whitespace.i2r.a-star.edu.sg/  

http://www.telecompaper.com/news/starhub-microsoft-form-white-spaces-alliance
http://www.ida.gov.sg/Policies%20and%20Regulation/20100730141139.aspx
http://www.i2r.a-star.edu.sg/files/documents/389/swspg_statement_v1.2pdf.pdf
http://whitespace.i2r.a-star.edu.sg/
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for WRC-1532 following WRC-12 (Jan-Feb 2012) decisions to pave the way for the digital 

dividend by WRC-15 by which time the commercial and technical viability of white space 

TVBDs should be much more evident.  

                                                           
32

 http://www.ida.gov.sg/Policies%20and%20Regulation/20060421164253.aspx. The WRC-12 included items 
1.17 safeguarding services in the band 790-862 MHz, and 1.19 the introduction of software-defined radio and 
cognitive radio systems 

http://www.ida.gov.sg/Policies%20and%20Regulation/20060421164253.aspx
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Appendix:     Channels in VHF and UHF Bands (Thanks to Wikipedia) 

The key issue in the management of spectrum allocation to different types of services 

concerns the propagation properties of the available frequencies. VHF and UHF radio waves 

are short enough not to cause long-distance interference with other users but long enough to 

provide good local area coverage for services such as broadcast TV and wireless telephony 

and Internet connectivity. Broadcast TV is typically allocated the following bands 

Band Frequency ranges – vary between jurisdictions as does channel spacing 

1 VHF  47 – 88 MHz VHF 

2 VHF  88 – 174 MHz 

3 VHF  174 – 230 MHz 

4 UHF  470 – 614 MHz 

5 UHF  614 – 854 MHz 

VHF  

Americas (most countries), South Korea, Taiwan and the Philippines
33

 (6MHz spacing)
34

 

VHF low-band (Band l) 

Channel Lower edge Video carrier DTV carrier Audio carrier Upper edge 

2 54 55.25 54.31 59.75 60 

3 60 61.25 60.31 65.75 66 

4 66 67.25 66.31 71.75 72 

5 76 77.25 76.31 81.75 82 

6 82 83.25 82.31 87.75 88 

VHF high-band (Band lll) 

7 174 175.25 174.31 179.75 180 

8 180 181.25 180.31 185.75 186 

9 186 187.25 186.31 191.75 192 

10 192 193.25 192.31 197.75 198 

11 198 199.25 198.31 203.75 204 

12 204 205.25 204.31 209.75 210 

13 210 211.25 210.31 215.75 216 

      

Japan (6MHz spacing) 

VHF low-band (Band l) 

1 90 91.25 95.75 96 1 

2 96 97.25 101.75 102 2 

3 102 103.25 107.75 108 3 

VHF high-band (Band lll) 

4 168 169.25 175.75 176 4 

5 174 175.25 181.75 182 5 

6 180 181.25 187.75 188 6 

7 186 187.25 193.75 194 7 

                                                           
33

 In the Philippines, the current analog ue TV transmission allows various “free TV” network channels such as 

PTV, ABS-CBN, TV5, GMA, RPN, and IBC13 to use the very high frequency (VHF) band for broadcast. 

34 An international agreement provides for a unified television bandplan, with 6-MHz channels throughout ITU 

Region II for both VHF and UHF bands…Not all territories observe this bandplan.  
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8 192 193.25 197.75 198 8 

9 198 199.25 203.75 204 9 

10 204 205.25 209.75 210 10 

11 210 211.25 215.75 216 11 

12 216 217.25 221.75 222 12 

      

China (8MHz spacing) 

VHF low-band (Band l) 

1 48.5-56.5 49.75 56.25 52.5 1 

2 56.5-64.5 57.75 64.25 60.5 2 

3 64.5-72.5 65.75 72.25 68.5 3 

4 76-84 77.25 83.75 80 4 

5 84-92 85.25 91.75 88 5 

VHF high-band (Band lll) 

6 167-175 168.25 174.25 171 6 

7 175-183 176.25 182.75 179 7 

8 183-191 184.25 190.75 187 8 

9 191-199 192.25 198.75 195 9 

10 199-207 200.25 206.75 203 10 

11 207-215 208.25 214.75 221 11 

12 215-223 216.25 222.75 219 12 

Western Europe, most countries in Asia, Africa and Oceania (5.5MHz spacing) 

1  41.25  46.75  

2  48.25  53.75  

2A  49.75  55.25  

3  55.25  60.75  

4  62.25  67.75  

5  175.25  180.75  

6  182.25  187.75  

7  189.25  194.75  

8  196.25  201.75  

9  203.25  208.75  

10  210.25  215.75  

11  217.25  222.75  

Australia (7MHz spacing) 

0  46.25  51.75  

1  57.25  62.75  

2  64.25  69.75  

3  86.25  91.75  

4  95.25  100.75  

5  102.25  107.75  

5A  138.25  143.75  

6  175.25  180.75  

7  182.25  187.75  

8  189.25  194.75  

9  196.25  201.75  

9A  203.25  208.75  

10  210.25  215.75  

11  217.25  222.75  

12  224.25  229.75  

New Zealand (7Mhz spacing) 
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1  45.25  50.75  

2  55.25  60.75  

3  62.25  67.75  

4  175.25  180.75  

5  182.25  187.75  

6  189.25  194.75  

7  196.25  201.75  

8  203.25  208.75  

9  210.25  215.75  

10  217.25  222.75  

11  224.25  229.75  

Note, the usage of channels varies, for example for DTT, for Land Mobile Radio System (Public 

Safety and Trunked Radio) and mobile phones, etc. For detailed notes see 

http://en.wikipedia.org/wiki/Television_channel_frequencies 

UHF  

Americas (most countries), Japan,
35

 South Korea, Taiwan and the Philippines (6MHz spacing) 

Channel Lower edge Video carrier DTV carrier Audio carrier Upper edge 

14 470 471.25 471.31 475.75 476 

15 476 477.25 477.31 481.75 482 

16 482 483.25 483.31 487.75 488 

17 488 489.25 489.31 493.75 494 

18 494 495.25 495.31 499.75 500 

500 MHz band  

19 500 501.25 501.31 505.75 506 

20 506 507.25 507.31 511.75 512 

21 512 513.25 513.31 517.75 518 

22 518 519.25 519.31 523.75 524 

23 524 525.25 525.31 529.75 530 

24 530 531.25 531.31 535.75 536 

25 536 537.25 537.31 541.75 542 

26 542 543.25 543.31 547.75 548 

27 548 549.25 549.31 553.75 554 

28 554 555.25 555.31 559.75 560 

29 560 561.25 561.31 565.75 566 

30 566 567.25 567.31 571.75 572 

31 572 573.25 573.31 577.75 578 

32 578 579.25 579.31 583.75 584 

33 584 585.25 585.31 589.75 590 

34 590 591.25 591.31 595.75 596 

600 MHz band  

35 596 597.25 597.31 601.75 602 

36 602 603.25 603.31 607.75 608 

37* 608 609.25* 609.31* 613.75* 614 

38 614 615.25 615.31 619.75 620 

39 620 621.25 621.31 625.75 626 

40 626 627.25 627.31 631.75 632 

                                                           
35

 In Japan channels 13-62 are used for analogue and digital TV broadcasting. 

http://en.wikipedia.org/wiki/Television_channel_frequencies
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41 632 633.25 633.31 637.75 638 

42 638 639.25 639.31 643.75 644 

43 644 645.25 645.31 649.75 650 

44 650 651.25 651.31 655.75 656 

45 656 657.25 657.31 661.75 662 

46 662 663.25 663.31 667.75 668 

47 668 669.25 669.31 673.75 674 

48 674 675.25 675.31 679.75 680 

49 680 681.25 681.31 685.75 686 

50 686 687.25 687.31 691.75 692 

51 692 693.25 693.31 697.75 698 

700 MHz band 

52 698 699.25 699.31 703.75 704 

53 704 705.25 705.31 709.75 710 

54 710 711.25 711.31 715.75 716 

55 716 717.25 717.31 721.75 722 

56 722 723.25 723.31 727.75 728 

57 728 729.25 729.31 733.75 734 

58 734 735.25 735.31 739.75 740 

59 740 741.25 741.31 745.75 746 

60 746 747.25 747.31 751.75 752 

61 752 753.25 753.31 757.75 758 

62 758 759.25 759.31 763.75 764 

63 764 765.25 765.31 769.75 770 

64 770 771.25 771.31 775.75 776 

65 776 777.25 777.31 781.75 782 

66 782 783.25 783.31 787.75 788 

67 788 789.25 789.31 793.75 794 

68 794 795.25 795.31 799.75 800 

69 800 801.25 801.31 805.75 806 

Western Europe, most countries in Asia and Africa, and most of Oceania (8MHz spacing) 

21  471.25  476.75  

22  479.25  484.75  

23  487.25  492.75  

24  495.25  500.75  

25  503.25  508.75  

26  511.25  516.75  

27  519.25  524.75  

28  527.25  532.75  

29  535.25  540.75  

30  543.25  548.75  

31  551.25  556.75  

32  559.25  564.75  

33  567.25  572.75  

34  575.25  580.75  

35  583.25  588.75  

36  591.25  596.75  

37  599.25  604.75  

38  607.25  612.75  

39  615.25  620.75  

40  623.25  628.75  
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41  631.25  636.75  

42  639.25  644.75  

43  647.25  652.75  

44  655.25  660.75  

45  663.25  668.75  

46  671.25  676.75  

47  679.25  684.75  

48  687.25  692.75  

49  695.25  700.75  

50  703.25  708.75  

51  711.25  716.75  

52  719.25  724.75  

53  727.25  732.75  

54  735.25  740.75  

55  743.25  748.75  

56  751.25  756.75  

57  759.25  764.75  

58  767.25  772.75  

59  775.25  780.75  

60  783.25  788.75  

61  791.25  796.75 3 

62  799.25  804.75 4 

63  807.25  812.75  

64  815.25  820.75  

65  823.25  828.75  

66  831.25  836.75  

67  839.25  844.75  

68  847.25  852.75  

69  855.25  860.75  

70  863.25  868.75  

71  871.25  876.75  

72  879.25  884.75  

73  887.25  892.75  

74  895.25  900.75  

75  903.25  908.75  

76  911.25  916.75  

77  919.25  924.75  

78  927.25  932.75  

79  935.25  940.75  

80  943.25  948.75  

81  951.25  956.75  

Australia (5.5MHz spacing) 

28  527.25  532.75  

29  534.25  539.75  

30  541.25  546.75  

31  548.25  553.75  

32  555.25  560.75  

33  562.25  567.75  

34  569.25  574.75  

35  576.25  581.75  

36  583.25  588.75  
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37  590.25  595.75  

38  597.25  602.75  

39  604.25  609.75  

40  611.25  616.75  

41  618.25  623.75  

42  625.25  630.75  

43  632.25  637.75  

44  639.25  644.75  

45  646.25  651.75  

46  653.25  658.75  

47  660.25  665.75  

48  667.25  672.75  

49  674.25  679.75  

50  681.25  686.75  

51  688.25  693.75  

52  695.25  700.75  

53  702.25  707.75  

54  709.25  714.75  

55  716.25  721.75  

56  723.25  728.75  

57  730.25  735.75  

58  737.25  742.75  

59  744.25  749.75  

60  751.25  756.75  

61  758.25  763.75  

62  765.25  770.75  

63  772.25  777.75  

64  779.25  784.75  

65  786.25  791.75  

66  793.25  798.75  

67  800.25  805.75  

68  807.25  812.75  

69  814.25  819.75  

Note, the usage of channels varies, for example for DTT, for Land Mobile Radio System (Public 

Safety and Trunked Radio) and mobile phones, etc. For detailed notes see 

http://en.wikipedia.org/wiki/Television_channel_frequencies 

The following diagram provides an overview of broadcasting bands from long wave radio through to 

satellite broadcasting 

http://en.wikipedia.org/wiki/Television_channel_frequencies
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Source:  Cullen International (2009) http://www.cullen-international.com/cullen/telecom/ceeurope/tables/analoguece.pdf  

 

http://www.cullen-international.com/cullen/telecom/ceeurope/tables/analoguece.pdf

