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[bookmark: _Toc35846778]Executive summary
As Australia’s manager of the radiofrequency spectrum, the Australian Communications and Media Authority (ACMA) has a key role in enabling broadcasting services to be delivered to audiences. For radio, the AM and FM frequencies are the main delivery mechanisms. Other parts of the spectrum, used for digital audio broadcasting (DAB), mobile broadband and satellite, also play a role in the delivery of radio.
In recent years, we have seen a shift in the expectations of the sector. We are undertaking a significant program of work to facilitate the conversion of many regional commercial transmissions from AM to FM. We have also developed an indicative plan for the rollout of digital radio in regional Australia and are facilitating that rollout where the sector tells us that it is economically feasible to do so.
New sources of demand on our planning functions reflect the wider transition the radio sector is facing in response to technology evolution and changing audience preferences.
This prompted the ACMA to consider whether we, and the sector as a whole, have a clear view on how the evolution of radio’s delivery can best be facilitated.
In May 2019, the ACMA released an issues paper on the future delivery of radio services in Australia. That paper made a number of observations:
Radio listening remains strong, but audience preferences are changing as technology evolves.
The ecosystem of free-to-air terrestrial radio networks is diverse (with commercial, national, community and narrowcasting services) and the interests of the entire sector need to be considered.
Alternative platforms for audio content are proliferating and it is not clear what might be a ‘steady state’ environment in the future.
AM radio remains vital—particularly in regional and remote Australia—but is under pressure.
No single replacement technology for AM or FM radio has emerged.
Demand for spectrum generally is increasing, but radio spectrum is mainly valued for its current use for radio delivery.
There is no single clear model emerging internationally for the evolution of radio delivery.
We also held an industry forum in June 2019 to test these propositions and conducted separate meetings with a range of industry bodies. We received 22 submissions to the consultation from across the radio sector, including from industry peak bodies, broadcasters, narrowcasters, transmission infrastructure providers and the industry press. We also drew submissions from the automotive industry, content producers and members of the public.
The engagement by the radio sector, in looking at future modes of radio delivery, has been a very productive process.
Arising from this work, we identified a set of findings and proposals for further action by the ACMA as it undertakes spectrum planning and allocation activities needed to support the delivery of radio over the short, medium and longer term.
[bookmark: _Toc35846779]Findings
	Finding 1
	Australia’s geographic diversity and range of listening environments will continue to require a mix of radio delivery platforms.

	Finding 2
	FM and DAB+ cannot economically replicate high-power, wide coverage AM transmissions.

	Finding 3
	While listening to live radio remains strong and listening to AM rates well for older audiences, its audience base is gradually declining over time. Younger listeners are preferring music-based FM formats and online.

	Finding 4
	Rapid innovation in the current radio technology environment makes long-term network deployment decisions challenging. The radio industry seeks flexibility for a range of future radio delivery platforms.

	Finding 5
	AM broadcasting will continue to play an important role in the delivery of radio in regional and remote Australia for the medium to long term, in areas where other platforms cannot reach. AM radio plays a vital role in informing these communities during natural disasters and emergencies.

	Finding 6
	FM radio will remain a strong and viable radio delivery technology for the foreseeable future. There is no imperative for digital conversion of FM radio in the short to medium term.

	Finding 7
	FM is the commercial radio industry’s preferred interim stable solution for addressing the shift of audiences away from AM.

	Finding 8
	DAB+ remains the industry preferred long-term digital platform, given the level of investment to date. However, there are mixed views about the cost–benefit of DAB+ outside the capital cities. In the short to medium term, DAB+ is likely to rollout where a commercial licence area can be served with a cost-effective number of transmitters, and/or market pressures require it.

	Finding 9
	Internet protocol (IP) streaming will remain complementary to AM, FM and DAB+ for the delivery of radio for in-vehicle and portable devices in the short to medium term.

	Finding 10
	There are no current plans to phase out AM in non-electric vehicles in Australia. The automotive industry technology choices for in-car radio listening are likely to be influenced by both the Australian radio industry’s direction and by the desires of Australian car buyers.

	Finding 11
	AM to FM conversions will increase the demand for FM spectrum. There is insufficient FM spectrum to convert every AM transmission to FM.

	Finding 12
	Unused spectrum planned in licence area plans is generally of limited utility for AM to FM conversions. Whether such spectrum is best repurposed can be decided on a case-by-case basis.

	Finding 13
	While relaxing planning parameters may yield some additional FM frequencies, this needs to be balanced against likely impacts on listeners and licensees. Extending the FM band will require listeners to buy new receivers. Licensees are likely to incur additional costs for equipment retuning, or spectrum availability is likely to be reduced for other licensees.

	Finding 14
	Small-scale DAB+ is not feasible as a digital delivery platform for the FM sub-metropolitan community services because there is insufficient spectrum to accommodate all such services in a metropolitan area.

	Finding 15
	Digital Radio Mondiale (DRM) for VHF-FM is suited to replicating the coverage of FM radio. It could be evaluated as a potentially more scalable and cost-effective solution for localised digital radio.

	Finding 16
	DRM for AM (also called DRM30) can match the coverage of high-power AM services. Hybrid chipsets, which include DRM for AM chipsets, are available and are being produced and installed in cars at scale for the Indian market.


[bookmark: _Toc35846780]Proposed way forward
Considering these findings, the ACMA proposes a set of actions to continue to facilitate the future delivery of radio.
In the absence of a single delivery platform that will be fit-for-purpose in all circumstances, the ACMA’s broadcast spectrum planning activities will need to focus on flexibly accommodating the likely technology evolution of the delivery of radio services. This will present a short- to medium-term spectrum planning and allocation challenge for the ACMA. As a result, we have sought to more clearly articulate our planning priorities to provide a greater degree of certainty to the industry and improve the transparency about how planning requests will be considered.
At a practical level, this means prioritising access to spectrum for particular geographic areas, such as underserved areas or for certain activities, to improve the diversity or service quality offered in certain radio markets. A prioritisation process is, we believe, better suited to the current environment than the ACMA’s previous mode of operation, as it will provide increased clarity for broadcasters as to how and when their various planning requests would be actioned.
Our top broadcast spectrum planning priorities at this time are:
converting commercial, community and national services from AM to FM in areas where FM spectrum is readily available
improving coverage of national, commercial and community broadcasting services where spectrum is readily available
making digital radio channel plans for regional DAB+ where a commercial licensee or national broadcaster has committed to a rollout
supporting trials of new broadcasting technology.
We will develop an annual work program of our priority broadcast spectrum planning activities. We will consult on this each year in our draft five-year spectrum outlook.
We will continue to provide advice and draw the government’s attention to any areas of the legislative or policy environment that we think might be adjusted to better enable us to efficiently manage spectrum planning for radio broadcasting.
[bookmark: _Toc35846781]Introduction
Changing audience preferences and new radio delivery technologies and devices are creating opportunities and challenges for existing radio broadcasters.
To the extent that radio remains reliant on the radiofrequency spectrum in its delivery platforms, the choices facing the industry also impact on the ACMA as Australia’s manager of the radiofrequency spectrum. AM and FM analog transmission and DAB+ digital transmission are the main delivery mechanisms for radio currently in Australia.
Since the nationwide program of licence area planning was completed in the early 2000s, the ACMA (and its predecessor) has largely conducted broadcast planning work in response to demand.[footnoteRef:1] This responsive approach has worked reasonably well. We have generally been able to plan for new services or changes to existing services where requested. We have facilitated technology trials that support broadcasters in testing and making technology transitions. [1:  The ACMA plans broadcasting spectrum by making and varying legislative instruments known as licence area plans under part 3 of the Broadcasting Services Act 1992 (BSA). These set out the number and characteristics, including the technical specifications (such as the frequency and power of each transmitter used), of broadcasting services to be made available in areas of Australia using the broadcastings services bands. See Broadcast spectrum planning in this document.] 

In recent years, however, we have seen a shift in the expectations of the sector. We are undertaking a significant program of work to facilitate the conversion of many regional commercial AM transmissions to FM. We have also developed an indicative plan for the rollout of digital radio in regional Australia and are authorising that rollout formally in markets where the industry advises us that it is financially feasible to do so.
The new sources of demand on our planning function reflect the wider transition the radio sector is facing as it responds to evolving technologies and changing audience preferences. These programs of work have highlighted constraints on FM spectrum availability, while planned spectrum for DAB+ digital radio waits for industry take-up.
More broadly, it has prompted us to ask the question about whether we, and the sector, have a clear view on how the evolution of radio’s delivery can best be facilitated.
[bookmark: _Toc35846782]Approach
In May 2019, the ACMA released an issues paper on the future delivery of radio services in Australia. The paper presented several propositions about the current state of radio and proposed three scenarios to elicit views about how radio delivery might look in the future:
Scenario one—radio makes greater use of FM technology.
Scenario two—AM and FM radio progressively migrates to DAB+ digital radio.
Scenario three—free-to-air terrestrial radio progressively migrates to IP streaming.
The findings and actions in this report have been informed by:
the 22 submissions to the issues paper from 19 parties[footnoteRef:2] [2:  A list of submitters is at Appendix A. The submissions are available at the ACMA website www.acma.gov.au. Search for ‘consultation 13/2019’.] 

an industry forum held in June 2019
additional bilateral conversations with stakeholders who requested a face-to-face meeting
discussion with the Federal Chamber of Automotive Industries, which presented a considered view of their 40 members about the future of in-car radios
ACMA desktop and technical research/case studies on:
FM spectrum supply
Digital Radio Mondiale (DRM) technology
satellite broadcasting
in-car radio and the receiver supply chain
developments in broadcast radio IP streaming.
[bookmark: _Toc35846783]Report structure
This report is structured against the key themes arising from the future delivery of radio consultations and analysis:
how radio spectrum is planned and regulated
geographic, platform and device diversity
changing listener preferences
delivery platforms needed for the future
a way forward.
Overall, the findings underscore an industry in transition, with our proposed spectrum planning and allocation response intended to support the ongoing evolution of radio delivery and listening modes into the future.
[bookmark: _Toc35846784]How radio spectrum is planned and regulated
[bookmark: _Toc35846785]Audio content services and their regulation
Radio broadcasting services are mostly regulated through the Broadcasting Services Act 1992 (the BSA).
The BSA defines categories of broadcasting service and establishes licensing, program codes and standards, and ownership and control regimes commensurate with influence of each category. The categories relevant to (non-subscription) domestic terrestrial radio are:
commercial broadcasting
national broadcasting
community broadcasting
open narrowcasting.
Most terrestrial broadcasting transmission occurs in spectrum bands known as the broadcasting services bands (BSB). The BSB include the ‘AM band’ and ‘FM band’, which can be received on ubiquitous household, portable and in-car receivers. In addition to BSA content licences, transmitters for these services require transmitter licences under the Radiocommunications Act 1992.
The background in Appendix A contains a description of the BSA categories of broadcasting and their content and transmitter licensing arrangements.
Audio content can also be delivered over the internet using non-BSB spectrum and can be provided by a wide range of organisations including but not limited to broadcasters.[footnoteRef:3] These include on-demand services like Spotify and podcasts, as well as other services delivered over the internet.[footnoteRef:4] Other services include internet protocol (IP) streaming of audio content, and streamed simulcasts of terrestrial AM, FM and DAB+ radio. [3:  Content services delivered via the internet are regulated under the BSA, specifically under Schedules 5 and 7 (concerning prohibited and potential prohibited online content) and under Schedule 8 together with relevant online content service provider rules (concerning gambling advertising).]  [4:  Services delivered over the internet that do not use the BSB fall outside the definition of broadcasting by virtue of the Broadcasting Services (‘Broadcasting Service’ Definition — Exclusion) Determination 2019. This replaced, on the same terms, an earlier determination commonly known as the ‘Alston’ determination.] 

[bookmark: _TOC_250021][bookmark: _Toc35846786]Broadcast spectrum planning
[bookmark: _TOC_250020]Service and spectrum planning for radio in the BSB
Radio spectrum in the BSB is planned by the ACMA in licence area plans (LAPs).[footnoteRef:5] LAPs describe the broadcasting services to be made available in different geographic areas. They specify the categories of service to be made available, their licence areas and the technical characteristics (for example, frequency) for each transmitter used to deliver the service. [5:  LAPs are a legislative instrument made or varied by the ACMA under section 26 of the BSA.] 

Once a commercial broadcasting service or a long-term community broadcasting service is planned in a LAP, the ACMA may allocate the broadcasting service licence. Commercial and community radio broadcasting licences issued under the BSA come with a transmitter licence that provides the right to broadcast in the BSB, in accordance with the technical specification that the ACMA has planned in the LAP.
Temporary community broadcasting services licences (TCBLs) are allocated under the BSA following determination of suitable spectrum under section 34 of the BSA.[footnoteRef:6] This allows the ACMA to provide spectrum access in the BSB on a temporary basis where the spectrum is not yet needed for commercial, community or national broadcasting. [6:  Known as the ‘drop-through’ provision.] 

In general, the ACMA allocates TCBLs where the spectrum has already been planned in a LAP, but a long-term community radio broadcasting licence has not been allocated and there are no competing demands for that spectrum.
Most high-power open narrowcasting (HPON) services are planned in a LAP. HPON services are provided under a BSA class licence rather than an individual service licence. Once an HPON service is planned in a LAP, the ACMA may make a determination of spectrum under section 34 of the BSA and then issue the transmitter licence—usually through a price-based allocation process.
Low power open narrowcasting services (LPONs) are not planned in LAPs. They are generally planned through a standing, long-term determination of spectrum for a range of FM frequencies known as the LPON sub-band. Transmitter licences are issued by a price-based allocation process.
Table 1 shows the number of BSA content licences and transmitter licences issued for each category of broadcasting service.
BSB terrestrial analog radio delivery snapshot, 2019
	Category
	Content licences
	Transmitter licences

	Commercial (BSB)
	261
	600 (100 AM, 500 FM)

	National
	N/A
	ABC: 700 (100 AM, 600 FM)
SBS: 15 (6 AM, 9 FM)

	Community
	Long term: 357
Short term (TCBLs): 101
	415 (13 AM, 402 FM)
134 (1 AM, 133 FM)

	Narrowcasting
	Class licence
	240 HPON
2,370 LPON

	Retransmission
	Exempt
	830


Source: ACMA licensing registers. In addition to the AM and FM transmitters, commercial, community and national broadcasters provide DAB+ services in each state capital.
Spectrum planning of radio outside the BSB
Many radio services are delivered using spectrum outside the BSB. The way these services are planned depends on the spectrum used. The Spectrum Plan[footnoteRef:7] provides that broadcasting can take place in bands without a broadcasting allocation in the plan, as along as the transmission meets the technical requirements for the allocated service. The ACMA allocates the transmitter licences—known as narrowband area service licences (NAS) ‘over-the-counter’, in accordance with our published guidance on assigning the required frequencies for these licences. There are 285 NAS licences.[footnoteRef:8] [7:  The Australian Radio Frequency Spectrum Plan divides the spectrum into frequency bands. It is a legal instrument that specifies the general purpose and use for each band.]  [8:  As at December 2019. ] 

Most non-BSB terrestrial broadcasting takes place in bands planned for low bandwidth applications, such as two-way radio. This means that the audio fidelity of non-BSB radio services is low, sometimes lower than AM. Specialised receivers are usually required to receive such services. The medium frequency NAS band (MF NAS) is located directly above the AM band and transmissions can be received on some standard AM radios. Transmitter licences for this band do not allow commercial broadcasting, unless certain exceptions are met.[footnoteRef:9] [9:  See section 5.3 of the Radiocommunications Licence Conditions (Broadcasting Licence) Determination 2015] 

Broadcasting outside the BSB still requires a service licence under the BSA. For commercial radio broadcasting, this will be a commercial radio broadcasting licence issued under section 40 of the BSA.[footnoteRef:10] These are issued over-the-counter for a cost- recovery fee. Narrowcasting outside the BSB must be in accordance with a BSA narrowcasting class licence. [10:  Section 82 of the BSA provides for a similar non-BSB licence for community radio broadcasters. No such licence has been issued.] 

Radio is also delivered by satellite. The frequency bands used by satellites are outside of the BSB. Generally, audio content providers will seek capacity on a satellite from an Australian satellite provider with a transmitter licence that authorises the spectrum used by all transmitted services for both the uplink and the downlink.
Satellite delivery of radio also requires content to be authorised by either a BSA licence or a class licence (or by the establishing acts of the national broadcasters).
[bookmark: _Toc35846787]Geographic, platform and device diversity will endure
Radio in Australia is delivered by a diverse range of technology platforms over a varied range of devices.
[bookmark: _TOC_250017][bookmark: _Toc35846788]Delivery platforms and our geographic diversity
Finding 1: Australia’s geographic diversity and range of listening environments will continue to require a mix of radio delivery platforms.
Finding 2: FM and DAB+ cannot economically replicate high-power, wide coverage AM transmissions.
Australia’s size and low population density outside the capital cities present challenges for radio delivery. Different technology platforms are either suited to, or challenged by, Australia’s geography and population distribution. A variety of technologies provide broadcasters with choices about how they deliver their service. These choices can be limited by the inherent nature of technology, for example, propagation characteristics and spectrum scarcity for radiocommunications technologies, and capacity and reach for emerging IP streaming channels. Australia’s radio delivery platforms have evolved to meet the challenges of geography and population distribution.
We found that a mix of platforms is likely to endure. There isn’t a single technology available in Australia (now or emerging) that is suitable for all geographic situations or for all listening circumstances. Focusing on a single new technology for the future (for its digital advantages) could, for example, disadvantage regional and remote listeners if the technology isn’t suited to the geography or listening environment.[footnoteRef:11] [11:  See CRA submission, p. 4; First Nations Media submission, p. 14; SBS submission, p. 13.] 

This section of the report examines the delivery platforms currently used in Australia, and their inherent strengths and weaknesses for different delivery contexts.
[bookmark: _TOC_250016]AM radio
AM technology is now approaching its 100th birthday. Despite its excellent coverage capability[footnoteRef:12], AM has some important technology shortcomings compared with newer technology: [12:  AM transmitters can have coverage areas of several hundred kilometres.] 

high susceptibility to interference from electrical noise
high power consumption
high infrastructure costs, including tall guyed masts
opportunity cost of the large land parcels that the AM masts require.
Nevertheless, the favourable signal propagation characteristics of AM means that it continues to play an important role in delivery of radio in regional and remote Australia.
Terrestrial radio—AM radio in particular—plays a vital role in informing communities during natural disasters and emergency situations.[footnoteRef:13] [13:  See submissions from First Nations Media, Broadcast Australia, ABC and SBS about the role analog delivery—particularly AM—plays in the delivery of emergency broadcast coverage.] 

FM radio
A single FM transmitter needs relatively inexpensive infrastructure—ideal for community radio. It also provides higher audio fidelity, suitable for music formats and better rejection of interference. Extending coverage through multiple FM transmitters increases infrastructure cost, especially in areas of Australia that lack high points for transmission sites. Spectrum congestion often requires the use of multiple medium- to low-power transmitters to serve the area with the attendant infrastructure costs.
Therefore, it cannot economically replicate wide-coverage AM transmissions, such as those used by the ABC (and some commercial and community broadcasters) to serve regional and remote areas between the major towns.[footnoteRef:14] [14:  See submissions from ABC, BA, CRA and CBAA and Super Radio Network about the ability of FM or DAB+ to match AM coverage.] 

DAB+ terrestrial digital radio
DAB+ signals have similar propagation characteristics to FM. There are only eight frequency blocks available for DAB+. These need to be reused across Australia to provide for digital radio in every commercial licence area. In practice, this means limiting the power of the ‘main’ DAB+ transmitters, and augmenting coverage using single-frequency networks of lower-power infill transmitters. This can be expensive to deploy, particularly where a licence area has multiple dispersed population centres and highways requiring coverage. Like FM, DAB+ can’t replicate wide coverage AM.[footnoteRef:15] [15:  ibid.] 

Satellite
Satellite broadcasting is inherently well suited to provide a national, or wide-area footprint of radio services across Australia. Satellite is used for direct-to-home (DTH) delivery of radio and television through the VAST and Foxtel platforms. We note the issues of maintaining DTH satellite reception equipment in remote communities.[footnoteRef:16] [16:  See First Nations Media submission.] 

Today’s DTH satellites in Australia are not suitable for mobile reception, mostly due to the satellite dish size required to receive the signal.[footnoteRef:17] Mobile satellite technology is discussed later in this report. [17:  For instance, VAST reception requires a satellite dish of at least 65 cm in diameter.] 

Radio delivered by digital television
The ABC and SBS make most of their live radio services also available via digital television. Therefore, any household with a digital television receiver has in-home access to most of the national broadcasting radio services.[footnoteRef:18] The coverage footprint is limited to the terrestrial television footprint (outside of which television is delivered via VAST satellite). [18:  Including the ABC local radio service for the relevant state capital city.] 

IP delivery
In recent years, live or ‘linear’ radio has been available via IP streaming to fixed and mobile listeners via broadband delivery methods such as fixed-line, wi-fi, wireless internet services, and through 4G and 5G mobile broadband. Radio over these platforms is lightly regulated. Without regulatory barriers to entry, new radio services are available from around the world. Live radio is now complemented with audio-on- demand content, including subscription music-on-demand services and podcasting. Traditional broadcast radio is responding with its own podcasting and catch-up radio initiatives.[footnoteRef:19] [19:  For example, in October 2018 the Australian Podcast Ranker was announced. This lists the most popular podcasts supplied by participating media organisations. The objective is to increase consumer awareness and grow podcast consumption, both for catch-up radio and content outside of free-to-air radio.] 

Unicast or point-to-point transmission of individual streams to each user is the predominant form of IP-based/internet transmission. Unicast mobile IP radio streaming through wi-fi and carrier networks has its own inherent challenges of coverage footprint, capacity and cost—which means it can be limited in crowd situations (for example, stadiums). In addition, mobile unicast technologies and business models cannot deliver audio-visual services to mass audiences at fixed costs, as the distribution cost increases as the size of the audience increases.
More recent technology developments that enable multicast or point-to-multipoint IP streaming could potentially mitigate the capacity issue. It is expected that future 5G networks will include one or several multicast transmission modes for IP streaming for efficient provision of mass multimedia services, including linear radio broadcasting.
Developments in mobile IP streaming technologies and their potential for the delivery of the radio services in the future is discussed later in this report.
[bookmark: _Toc35846789]Device diversity
The availability to consumers of receiving devices is an important consideration for the delivery platform technology mix. An advantage of radio delivered over the global BSB using internationally standardised technology, is that economies of scale allow the availability of ubiquitous receiving devices.
We have seen that IP-delivered radio now has a very diverse ecosystem of devices, including computers, tablets, mobile phones, in-vehicle entertainment systems, smart- TVs and smart-speakers. Older technology such as AM and FM and DAB+ have devices suitable for in-car, home and portable reception (and often the same device is a hybrid, capable of multiple delivery platforms).
This mix of multiple devices, regardless of technology, allows radio to be received in different listening contexts. For commercial radio, the mix of devices and delivery technologies (especially digital technologies with their capacity for multiple services) provides the opportunity to discover new audiences and grow the business.[footnoteRef:20] [20:  For example, see the CRA submission.] 

Because the different capabilities of available radio technologies are well suited to different geographic and demographic conditions, it is likely that a mix of technologies will continue to be needed to serve different markets in metropolitan, regional and remote Australia, across a range of different listening environments at home, on the move and in the car.
Delivery platforms and devices for in-car listening are of particular importance for the future of delivery, given Australia’s high level of radio listening in vehicles. Delivery of radio to devices in vehicles will remain the key challenge of any new technology mix. We have received new information about the transition path for in-vehicle entertainment systems. This is discussed in the section on in-car reception.
[bookmark: _Toc35846790]Listener preferences are changing
Finding 3: While listening to live radio remains strong, and listening to AM rates well for older audiences, its audience base is gradually declining over time. Younger listeners are preferring music-based FM formats and online.
[bookmark: _TOC_250008][bookmark: _Toc35846791]Live radio remains important to Australians
In the 12 months to June 2019, 83 per cent of Australian adults listened to some radio in an average seven-day period compared to 86 per cent during the same period in 2018.[footnoteRef:21] [21:  Roy Morgan Single Source, in the 12 months to June 2018 and 2019.] 

Despite the range of new sources of audio content now available to Australians, listing to live radio remains important. In 2019, listening to live Australian radio accounted for 61.3 per cent of all audio listening within a seven-day period for those aged 10 and over. This compares with 15.0 per cent for streamed music services such as Spotify, Apple music and free streams. For the first time, daily time spent listening to podcasts for those aged 10 and over (15 minutes per day) jumped ahead of purchased music (14 minutes per day).[footnoteRef:22] Daily time spent listening to live radio in 2019 is up two minutes from the previous year, at two hours, seven minutes per day.[footnoteRef:23] [22:  GfK, Share of Audio, October 2019.]  [23:  ibid.] 

Figure 1 shows average time listening to different audio delivery platforms per week. It shows that radio listening increases with age, and that older Australians are more likely to listen to AM radio, especially in the home. Average time spent listening to AM at home or in the car in the week before the survey was 4.4 hours, compared to 9.2 hours for FM, 1.6 hours for DAB+ and one hour for the internet. The time spent listening to radio online via the internet was unchanged from 2018. Listening to radio online is highest among those aged under 45. AM radio usage is higher among those aged 45 and over, while younger audiences spend more time listening to FM radio.[footnoteRef:24] [24:  ACMA-commissioned survey, May 2019.] 


Average time spent listing to the radio (AM, FM, DAB+ and online in the previous 7 days)

[image: ]
Base: Australians aged 18 and over who listened to the radio in the previous seven days (n=1,889); 18– 34 years (n=299), 35–64 years (n=616), 65–74 years (n=786), 75+ years (n=188).
Note 1: Numbers may not add up to category total due to rounding.
Note 2: Data label for values <1 per cent are not displayed.
Note 3: Time spent listening to digital radio was only asked of those who live in metropolitan areas. 
Source: ACMA-commissioned survey, May 2019.

For remote Australians, radio is even more highly valued. ACMA research undertaken in 2016 found that remote Western Australians spend significantly more time listening to the radio (AM, FM and online) than the rest of the nation. The number of hours spent listening to AM radio in remote areas is double that of the regional and national levels, with most of the time spent listening to radio in the car.[footnoteRef:25] [25:  ACMA, Radio in the bush–A study of radio listening in remote Western Australia, May 2017. This research did not include remote Indigenous communities. For an insight into listening in very remote Australia, See First Nations Media’s Remote Indigenous Communications and Media Survey, 2016.] 

Younger audiences prefer FM
While audiences remain strong for talk-based AM in the metropolitan licence areas, the industry confirmed to us that AM is under pressure. There is broad agreement that AM audiences are declining.[footnoteRef:26] Talk-based AM radio continues to rate well with audiences, predominantly with older audiences. Younger listeners are preferring music-based formats, which are better suited to FM, with its greater fidelity and interference performance compared to AM. [26:  See CRA submission, p. 5; ABC submission, p. 3.] 

The audience base for AM has been gradually declining ever since the introduction of commercial FM radio from 1980. In 1980, AM accounted for 93 per cent of the audience share in the Sydney market.[footnoteRef:27] Recent ACMA research shows that at May 2019, in the previous week, 78 per cent had listened to FM radio, 33 per cent to AM radio, 16 per cent to digital radio (DAB+) (metropolitan areas only) and 12 per cent to radio online.[footnoteRef:28] [27:  ACMA, AM radio issues: An examination of technical and engineering issues, their impact on the AM radio business model, and digitalisation, January 2006, p.14.]  [28:  ACMA-commissioned survey, May 2019.] 

We asked Australians why they are not tuning into AM. The results are in Figure 2. Most people (60 per cent) said it was because of the format. Other reasons included audio quality (23 per cent), scratchy reception (18 per cent) or interference (11 per cent).
Reasons for not listening to AM radio
[image: ]
Base: Australians aged 18 and over who did not listen to AM radio at home or in the car or somewhere else in the past six months (n=1,093).
Note: Data includes multiple responses. Source: ACMA commissioned survey, May 2019.
Despite the pressure it is encountering, AM radio remains socially and economically important (particularly in regional and remote Australia)[footnoteRef:29] because it provides the only current platform for delivering radio to many regional and remote Australians. [29:  ACMA Broadcasting Financial Reports, financial years 2001 to 2016.] 

DAB+ is popular in the capital cities
DAB+ digital radio is available in the capital cities and Mandurah, Western Australia (WA). Radio ratings figures by GfK show that during 2018 more than 4.21 million people, or 30 per cent of the population aged 10 and over, listened to DAB+ digital radio each week in the five metro capital cities in 2018, up from 28 per cent in 2017.[footnoteRef:30] In the five mainland capital cities, 22 per cent of community radio listeners listen via DAB+, up from 12 per cent in 2012.[footnoteRef:31] [30:  Source: Digital radio plus media release, 18 February 2019.]  [31:  McNair Ingenuity Research, Community Radio National Listener Survey Summary Report of Findings, Jan 2017, accessed CBAA website November 2019.] 

[bookmark: _Toc35846792]A mix of radio delivery platforms is needed for the future
Finding 4: Rapid innovation in the current radio technology environment makes long-term network deployment decisions challenging. The radio industry seeks flexibility for a range of future radio delivery platforms.
The three scenarios posed in the issues paper—radio makes greater use of FM, AM and FM radio progressively migrate to DAB+, and free-to-air terrestrial radio progressively migrates to IP streaming—proved a useful starting point for exploring how the future delivery of the radio technology mix might change over time. We expected that these scenarios would not be mutually exclusive and were interested to see to what extent each of these scenarios might develop, either contemporaneously or over different time horizons.
We found that in the current environment, the radio industry is seeking to keep its technology options open rather than to choose a single platform.[footnoteRef:32] We can, however, make observations about where technology is heading and how the platform mix may evolve over time. [32:  See submissions from CBAA and CRA.] 

[bookmark: _TOC_250006][bookmark: _Toc35846793]Short- to medium-term horizon
[bookmark: _TOC_250005]AM radio
Finding 5: AM broadcasting will continue to play an important role in the delivery of radio in regional and remote Australia for the medium to long term, in areas where other platforms cannot reach. AM radio plays a vital role in informing these communities during natural disasters and emergencies.
Our consultations confirmed that AM audiences are in a slow, long-term decline, due to changes in audience preferences and the limitations in AM’s audio fidelity and interference susceptibility. Furthermore, increasing levels of interference from noise sources due to urban growth, such as electrical machinery, electronic equipment, power lines and electric vehicles, are exacerbating the issue. There is concern that some of these factors may lead to the receiver supplier chain—particularly for vehicles—removing AM capability, resulting in platform obsolescence in the long term.
There is pressure from the commercial industry to arrest the decline in AM audiences now. The ACMA is currently working through a program of AM to FM conversions for commercial broadcasters in single commercial licensee regional markets where the AM coverage can be matched in FM. Where coverage can’t be matched, the ACMA has required the AM transmission to remain in simulcast. In such areas, AM will continue to co-exist with mostly town-based FM simulcast and, where available, DAB+, into the long term. There is no spectrum management imperative to clear the AM band. The ACMA has not identified any alternative non-broadcasting use for the AM band.
[bookmark: _TOC_250004]FM radio
Finding 6: FM radio will remain a strong and viable radio delivery technology for the foreseeable future. There is no imperative for digital conversion of FM radio in the short to medium term.
FM radio is also likely to endure well into the long term. It provides good coverage for city and town-based services, and a fidelity similar to DAB+. There are strong audiences for FM radio. While in the long-term the industry seeks the benefits of digital delivery such as additional service capacity, lower energy costs and improved audio quality[footnoteRef:33], there is no short- to medium-term imperative to replace FM. There is no alternative technology (other than DRM for VHF-FM) that would provide a ‘dividend’ for vacating the FM band. FM commercial broadcasters have not sought a replacement digital pathway. [33:  See ABC submission.] 

Open narrowcasters and sub-metropolitan community radio broadcasters (mostly broadcasting on FM) seek access to a digital delivery platform, given that they are unable to access DAB+ under the existing regulatory arrangements.[footnoteRef:34] [34:  ANRA submitted that HPONs and clusters of LPONs should be provided with access to DAB+. ANRA and Noise FM supported consideration of DRM for VHF-FM digital technology. The CBAA also suggested consideration of small-scale DAB+ (and exploring DRM for VHF-FM) as a digital pathway for sub- metropolitan community broadcasters, and for additional community broadcasting services.] 

[bookmark: _TOC_250003]AM to FM conversions and simulcasts
Finding 7: FM is the commercial radio industry’s preferred interim stable solution for addressing the shift of audiences away from AM.
Noting the industry’s cautious approach to the rollout of DAB+ in regional Australia (discussed below), it has become clear to us that the industry sees AM to FM conversions (or simulcasts where the AM coverage cannot be matched), where frequency availability permits, as their preferred solution in the short to medium-term for addressing the decline in AM audiences. CRA encouraged the ACMA to continue and expand the current AM to FM conversion program in solus regional licence areas.
[bookmark: _TOC_250002]DAB+
Finding 8: DAB+ remains the industry preferred long-term digital platform, given the level of investment to date. However, there are mixed views about the cost–benefit of DAB+ outside the capital cities. In the short to medium- term, DAB+ is likely to rollout where a commercial licence area can be served with a cost-effective number of transmitters, and/or market pressures require it.
DAB+ remains the industry preferred long-term digital platform, given the level of investment to date.[footnoteRef:35] For now at least, DAB+ is seen as a complementary technology. We have observed little interest to date by commercial broadcasters in the take-up of DAB+ licences outside the capital cities, despite earlier expressions of interest.[footnoteRef:36] In the short-term, DAB+ is likely to be deployed for areas where there are economic imperatives to do so, such as densely populated areas adjacent to the capital cities, such as the Gold Coast in QLD and Mandurah in WA. [35:  CRA submission, ABC submission, SBS submission, CBAA submission.]  [36:  As at 1 January 2020, Mandurah WA is the only non-capital city licence area for which the ACMA has issued a digital radio multiplex transmitter licence.] 

Noting the existing level of investment in the capital city rollout, the industry is generally supportive of DAB+ expanding in regional Australia, but it is not yet seen as a migration path from AM and FM. Some broadcasters—particularly the national broadcasters—note the problems with matching coverage of the wider-coverage AM transmissions.[footnoteRef:37] [37:  See CRA submission, ABC submission, SBS submission, CBAA submission.] 

Community Broadcasting Association of Australia (CBAA) submitted that licensees should be left to make independent decisions about the sustainability of analog delivery and whether to take up digital. CBAA supports DAB+ as the ‘mainstay’ digital technology to deliver free-to-air radio services, complemented by other technologies.[footnoteRef:38] [38:  CBAA submission, p. 9.] 

CRA stated that the ACMA should maintain the availability of platform choice, and regularly reviewing the relative strengths and coverage of various technologies would assist the ACMA in its medium- to long-term planning. CRA’s submission supported the continued regional expansion of DAB+ as a complementary technology to AM and FM, which will improve the broadcasting experience and offer audiences additional content. Super Radio Network, a regional network of AM and FM stations, is more pessimistic about the short- to medium-term commercial viability of DAB+ in regional licence areas as well as remote areas. It sees transitioning AM stations to FM as a greater priority.[footnoteRef:39] [39:  Super Radio Network submission.] 

[bookmark: _TOC_250001]IP streaming
Finding 9: IP streaming will remain complementary to AM, FM and DAB+ for the delivery of radio for in-vehicle and portable devices in the short to medium term.
CRA, First Nations Media and ANRA submitted that streaming cannot provide local content or a local presence. First Nations Media also quoted figures from the Digital Inclusion Index that 2.5 million Australians are still not online. Citing the 2016 census, First Nations Media noted that 24.7 per cent of Indigenous households cannot access the internet at home, compared to a national average of 14.7 per cent, with up to 45.2 per cent of households in remote and very remote locations without access.
The ABC is concerned that some listeners may be disenfranchised by radio delivery through IP streaming. It submitted that home internet penetration had plateaued at 86 per cent of households. Moreover, the ABC reported that 14 per cent of those surveyed by the Australian Bureau of Statistics who don’t use the internet ‘have a greater propensity to be older, poorer, less-educated and/or live in regional areas’.[footnoteRef:40] [40:  The ABC submission quoted the ABS 2016-17 household internet use of information technology report. Details of the sample, particularly households excluded from the survey, are available here.] 

Several submitters noted that streaming represents a significant change in the nature of the categories of what are now free-to-air broadcasting services; effectively moving them to a ‘paid’ service as people need to pay for data. Submissions posed that online streaming of free-to-air broadcasting services should be unmetered.[footnoteRef:41] However, audio consumes only a small amount of data.[footnoteRef:42] Additionally, both fixed and mobile data plans are increasingly uncapped. [41:  See CBAA, CRA and First Nations Media submissions.]  [42:  The ABC reports that audio streaming via the ABC listen app consumes 29 MB per hour. https://radio.abc.net.au/help/apps, accessed 29 November 2019.] 

Most submitters agreed that mobile streaming has not yet reached enough maturity— in coverage and capacity—to replace analog for in-car reception.[footnoteRef:43] This is an important consideration given that in-vehicle listening represents 36 per cent of radio listening.[footnoteRef:44] [43:  See submissions from CRA, SBS, ABC, CBAA, First Nations Media.]  [44:  CRA media release, January 2019.] 

In contrast, Living Arts Canberra (a home-based, not-for-profit arts media organisation that provides a continuous IP audio stream) submitted that, in its experience, mobile internet connectivity capable of supporting streaming is at least as good as FM coverage, at least in urban areas and along major roads and highways. It noted that the low cost of entry to IP radio adds to the diversity of voices.[footnoteRef:45] [footnoteRef:46] [45:  Living Arts Canberra submission.]  [46:  CRA pointed out in its submission that music licensing for online-only streams is more expensive than for online simulcasts of free-to air.] 

While broadcasting transmission costs are fixed—costs do not increase with the number of listeners—streaming costs for the broadcaster are proportional to the number of people who listen.[footnoteRef:47] Our discussions with broadcasters indicate that given the relatively low data requirements for audio compared to live TV streaming, the scalability issue is not as significant for radio. [47:  Radioinfo, submission.] 

For listeners, streaming also represents a cost for internet use, and some communities are not currently well served by internet access. However, households and businesses are generally well served by the current mix of radio delivery platforms that can provide alternatives to AM delivery, particularly with the soon-to-be completed NBN, and the inclusion of national radio services on digital television.
CRA and CBAA submitted that audiences need to be able to easily discover the broadcast streams of the existing free-to-air broadcasters on their IP-enabled devices. Industry operators identified several issues, including the ability of smart speakers to correctly identify the spoken on-air IDs for stations[footnoteRef:48], and station listings on the dash of in-car entertainment systems. [48:  In October 2018, CRA entered into an agreement with Google about enhancing the discoverability of Australian radio live streams on its Google Nest devices by making them easily accessible via voice commands. See CRA media release, 18 October 2019.] 

[bookmark: _Toc35846794]Medium- to longer-term transitional challenges
Addressing the decline in AM radio
Industry confirmed to us that AM audiences are in a slow, long-term decline, due to the changes in audience preferences and the limitations in AM’s audio fidelity and interference performance mentioned above. Furthermore, increasing levels of interference from noise sources, such as electrical machinery, electronic equipment, power lines and electric vehicles, due to urban growth, are exacerbating the issue.
Industry is concerned with the prospect of obsolescence due to AM capability not being included in all receivers. Already it is hard to find a table-top DAB+ receiver that includes AM. There is the prospect of AM receiving capability being left out of some European vehicles used in Australia, and the challenges of AM reception in electric vehicles, which is affected by interference from the electric motor and other components. We did not find that Australian vehicle suppliers had any plans to remove AM from non-electric vehicles soon, so this remains a longer-term concern.
Interestingly, while the issues paper suggested that AM infrastructure was ageing, Broadcast Australia submitted that it had recently upgraded many national broadcasters’ AM transmission facilities and that there are no specific cost challenges facing AM from its perspective.
While most submitters thought that obsolescence would be more than 10 years away, longer-term technology obsolescence is not the only driver for replacing AM. The audience drift is itself a concern in the current economic climate, leading to weaker advertising revenue.[footnoteRef:49] [49:  The September 2019 quarter financial results, prepared by Deloitte for CRA showed that advertising revenue for metropolitan commercial radio stations contracted by 10.2 percent to $181.432 million in the September quarter of 2019, from $202.109 million a year ago. See CRA media release, 15 October 2019.] 

In-car reception is a key concern
Finding 10: There are no current plans to phase out AM in non-electric vehicles in Australia. The automotive industry technology choices for in-car radio listening technology in cars are likely to be influenced by both the Australian radio industry’s direction and by the desires of Australian future car buyers.
In 2018, 36 per cent of commercial radio listening took place in the car.[footnoteRef:50] Eighty-five per cent of those who have driven or ridden in a car listen to radio.[footnoteRef:51] In-vehicle listening is particularly important in regional and remote Australia, with long-driving distances between population centres and the reliance on radio for emergency information. [50:  Commercial Radio Australia, media release, January 2019.]  [51:  The 2019 Infinite Dial Australia Study. Eighty-five per cent of those who have driven or ridden in a car in the last month of the study listened to AM, FM or DAB+ delivered radio. Four per cent listened to IP streams of these services and 26 per cent listened to other streaming services.] 

Car radio technology trends are therefore important in determining the options for the future radio delivery mix. While technologies that deliver radio to fixed addresses are apparent, new digital delivery technologies will be needed to fill the ‘reception gap’ between major towns currently filled by AM transmissions.
In March 2018, 47 per cent of new cars sold in Australia had DAB+ fitted or offered DAB+ as an option.[footnoteRef:52] Bluetooth audio streaming has been available in new cars since 2011. Auxiliary connections enable the use of smart phones and access to streaming apps in the car. [52:  Commercial Radio Australia, media release, 12 March 2018.] 

However, it remains the case that most cars on the road in Australia today have only an AM and FM receiver.[footnoteRef:53] The average age of Australian cars—10.1 years—has been static for at least a decade. This suggests a slow turnover, which means it may be a long time before new technology is available to most drivers.[footnoteRef:54] [53:  53 An exact figure is not available. However, the ABS Motor Vehicle Census (January 2018) reports a total of 19,173,279 motor vehicles (ABS) at 31 January 2018. The average age of all vehicles registered in Australia was 10.1 years, unchanged since 2015. According to Digital Radio Plus, 564,318 vehicles with DAB+ were sold in 2018, as at September. The cumulative sales of vehicles sold with DAB+ digital radio is 1,987,475 as at September 2018. The ACMA’s own analysis suggests that based on these figures, if all the vehicles sold with DAB+ are still registered, almost three per cent of Australia’s 19 million car fleet could have DAB+.]  [54:  ABS Motor Vehicle Census (January 2018).] 

Introduction cycle for new radio technology in cars
As was observed with the experience of DAB+, it can take considerable time before most vehicles supplied to the Australian market will be fitted with a new radio technology. The introduction of DAB+ compatible car receivers in Australia followed the typical path of introducing a new standard/feature. DAB+ radios were first implemented in the high-end of the market, then gradually rolled out across the rest of the model range.[footnoteRef:55] Ten years after the introduction of digital radio to the metropolitan licence areas, most new cars—73.4 percent on sale in Australia—have DAB+ radios as a standard feature.[footnoteRef:56] [55:  Federal Chamber of Automotive Industries discussion, October 2019.]  [56:  Digital Radio Plus website, accessed October 2019. Statistics from Glass’s Automotive business intelligence, June 2019.] 

When including a new standard technology option, car manufacturers consider factors such as cost (licensing, development and engineering costs), customer preference and what they value, standard maturity, and global adoption rate.[footnoteRef:57] It is more difficult to change/upgrade car radio features after sale as the car radio is now integrated in the car entertainment systems. [57:  Federal Chamber of Automotive Industries, Discussion, October 2019.] 

The very limited use of AM in Europe has seen some European car models supplied in Australia without AM. Generally, the automotive industry recognises that North America and Australia are key AM markets.
There is recognition by the automotive industry of the need to continue supplying AM radios in cars for the Australian market due to a significant demand from customers living or traveling mainly outside big population centres and the reliance on AM services in regional and remote areas. The cost of keeping AM in cars is relatively small as long as FM is provided. It is possible that some manufacturers may make AM radio an option rather than a standard feature, subject to customers’ feedback in the future.[footnoteRef:58] Australian motor vehicle importers have no plans to phase out AM or FM radio from internal combustion engine vehicles supplied to the Australian market in the foreseeable future.[footnoteRef:59] [58:  ibid.]  [59:  Federated Chamber of Automotive Industries submission.] 

AM capability is often disabled in electric vehicles due to the electrical noise. Electric vehicles are often sourced from countries with minimal use of AM, so interference suppression is not required. Importers don’t consider it economically viable to fit suppression for the small Australian market and note that most electric vehicle users are in cities, where alternatives to AM exist.[footnoteRef:60] [60:  ibid.] 

A significant percentage of new cars for sale in Australia are already 4G connected, either by SIM, or via the consumer’s mobile device through Apple Car Play and Android Auto.
As with all other car features, apart from country specific regulations, the decision to include new technology—such as DRM—in cars will be based on market drivers and customer demand, which will determine the adoption rate.
[bookmark: _Toc35846795]FM spectrum supply
Finding 11: AM to FM conversions will increase the demand for FM spectrum. There is insufficient FM spectrum to convert every AM transmission to FM.
Finding 12: Unused spectrum planned in LAPs is generally of limited utility for AM to FM conversions. Whether such spectrum is best repurposed can be decided on a case-by-case basis.
Finding 13: While relaxing planning parameters may yield some additional FM frequencies, this needs to be balanced against likely impacts on listeners and licensees. Extending the FM band will require listeners to buy new receivers. Licensees are likely to incur additional costs for equipment retuning, or spectrum availability is likely to be reduced for other licensees.
There is a lack of an obvious immediate replacement option that can match the propagation qualities of AM. Compared to AM, the line-of-sight nature of FM signal propagation means that an FM transmitter will generally have a smaller service area than an AM transmitter. Historical allocations have resulted in a current concentration of both AM and FM services in most metropolitan markets. On our current analysis, we do not see that it will be possible to convert all metropolitan AM services to FM, even considering a range of measures to replan or repurpose spectrum.
We looked at the following strategies that might increase the availability of spectrum suitable for high-power FM transmission:
re-purposing FM spectrum that is planned in a LAP but is not being used
extending the FM band
synchronising FM transmissions
re-planning the FM band to fit in more high-power services.
Re-purposing planned but unused FM frequencies
Several submissions[footnoteRef:61] commented that several FM frequencies have been planned in LAPs and are not in use, as detailed in Table 2. [61:  See submissions from ANRA, CRA and Super Radio Network.] 

Table 2:	Unused FM frequencies that have been planned in a LAP
	Category of service
	All
	High power (5 kW ERP and above)

	Community radio
	73
	5
	Darwin, Emerald, Kalgoorlie, Mudgee, Murrurundi

	Commercial radio
	114
	1
	Beulah

	HPON
	31
	1
	Hobart (to be allocated in 2020)

	National
	57
	8
	Batemans Bay (2), Horsham (2), Nhill (2), Muswellbrook, Latrobe Valley

	Total
	275
	15
	


Notes:
Community licence was allocated in Darwin in March 2018 but is yet to commence as at January 2020.
Table excludes unused frequencies added to LAPs in the past nine months.

The submitters proposed that the ACMA should repurpose these frequencies for AM to FM conversions. Our analysis shows that most of these frequencies have generally been planned for services of a lower power than those that would be required to convert an AM service to FM. The frequencies planned for high power operation have been identified in Table 2.
Where we can identify unused allotments that might be useful for, or might impede, a prospective conversion, we will consider the best course of action. Relevant to the national broadcaster allotments, are the purpose of any ministerial reservation[footnoteRef:62] that gave rise to the allotment, and the national broadcasters’ own plans for conversions and service extensions. The ABC has identified some of the 57 frequencies for implementation in the short-term to extend existing ABC services. It also plans to use some of the unused frequencies as infill FM repeaters, which, combined with the coverage of existing FM transmitters, will enable the ABC to switch off some AM transmitters. [62:  See Glossary.] 

In deciding on the best use of unused allotments, we may consider the timing of when a broadcaster would implement a proposal. Our view is that putting spectrum to productive use in a timely manner generally promotes the economic and efficient use of spectrum.
Extending the FM band
We found no support from commercial, community or national broadcasters for an extension of the FM band into adjacent spectrum. A band extension is likely to require another equipment replacement cycle (potentially requiring receivers with bespoke Australian requirements[footnoteRef:63]) in analog at the expense of encouraging digital uptake. [63:  Extended band FM receivers would have some commonality with those in Japan and Brazil, however, neither country has adopted DAB+ digital radio.] 

Conversely, narrowcasters generally supported band extension as a way of enabling their AM services to transition to FM.[footnoteRef:64] [64:  See submissions from Noise FM, World Media and ANRA.] 

A re-plan with less conservative planning parameters was seen by most as being disruptive and not worth the small spectrum gains in FM spectrum that could be achieved in and around the congested.[footnoteRef:65] [65:  In contrast, Super Radio and Broadcast Australia supported reviews of planning parameters.] 

Synchronous FM transmissions
One submitter suggested that there should for greater use of FM synchronous or single frequency FM networks.[footnoteRef:66] Synchronous transmission techniques are typically used to add a repeater to infill the coverage of the main transmitter. The technique uses the same frequency for the repeater as for the main transmitter. [66:  See submission form Super Radio Network.] 

We consider that such use of synchronous repeaters would only provide a marginal increase in spectrum efficiency compared to the usual approach of planning repeaters. Usually repeaters are planned on separate frequencies on an interference-limited basis, which provides interference-free coverage of the target coverage area, with the repeater coverage beyond this potentially subject to interference from other services. Coverage from the main transmitter is often available within the potentially interfered region. Due to the low power of such repeaters, they pose a low risk of interference to other services.
Synchronous repeaters, however, may potentially interfere with the coverage of the main transmitter and, as such, require careful implementation and may not be suited to all circumstances. Nevertheless, where a licensee proposes a synchronous repeater, we will consider whether we accommodate this request if the broadcaster acknowledges the need to manage the potential for self-interference.
Replanning
The current configuration of the FM band in any area is likely to have evolved over time in response to demand. This ‘organic’ configuration does not necessarily result in the same spectrum efficiency as would be attained if the relevant LAP was being planned from afresh.
To increase spectrum efficiency, re-planning involves changing the technical specifications for existing planned services to fit new services into the band. In the context of this report, re-planning the FM band for an area would seek to achieve a better utilisation of that band for high-power services than is possible now. Changes required by a re-plan could include changes to the power or frequency of a service, or the need to accept a greater level of interference.
We conducted a case study of the Newcastle area to gain general insights into the extent to which re-planning FM spectrum could yield additional capacity in congested areas. The results of the case study could be applied to other congested FM spectrum areas.
We have concluded from the case study that some additional spectrum can be identified in congested areas. However, in order to identify sufficient spectrum for all licensed and national broadcasting services, more radical re-planning is required. This will require frequency changes and the acceptance of the possibility of a higher level of interference at the margins of coverage for services in nearby licence areas.
We note that the extreme option of planning AM to FM conversions in the LPON sub- band would yield one frequency for a Newcastle national conversion but could affect between 50 and 120 LPONs. We consider that the benefit of identifying a single additional frequency is outweighed by the potential reduction in the diversity of services that would result. In general, we consider that work to identify additional spectrum in metropolitan areas would outweigh any benefit.[footnoteRef:67] [67:  There may be some exceptions. Our examination of the availability of FM spectrum in Perth following the clearance of analog television indicates that some judicious replanning could provide several additional high-power FM channels. We plan to publish a report on this in 2020. There may also be some scope in Adelaide, however, we have not undertaken any detailed analysis.] 


Case study: re-planning FM spectrum in Newcastle
Newcastle has four commercial services[footnoteRef:68] and six national services, with one commercial service and four national services on AM. Newcastle’s population and proximity to Sydney and the Central Coast were thought to represent a worst-case for any potential extension or expansion of the AM/FM conversion program. The case study aimed to identify FM frequencies for two 80 kW omni-directional services and three 20 kW directional services. [68:  Four is the highest number of commercial stations in a regional market. Six other markets also have four.] 

Despite its proximity to the congested Sydney market, this case study found that it might be possible to identify FM frequencies for AM to FM conversion of at least some of the services that currently operate in Newcastle, provided some flexibility is applied to the application of current planning practices. For some frequencies, the changes are relatively minor—mainly the acceptance of slight increases in predicted interference to existing services. For others, it would also involve frequency changes for several existing services and/or replanning of planned but unused frequencies.[footnoteRef:69] [69:  Due to time constraints, we did not attempt to identify alternative frequencies for services that would need to change frequency.] 

We were able to identify only one 80 kW frequency. This would require a frequency change of one national service at Port Stephens and acceptance of interference to the Campbelltown commercial service and two sub-metropolitan Sydney community services. We also examined the hypothetical impact of using the LPON sub-band, and found that to identify another 80 kW frequency, would mean that 50 to 120 LPONs would be unable to operate.
We identified five potential frequencies for 20 kW directional services. Three of these frequencies could be achieved within the bounds of our current planning parameters. We would need to repurpose planned but unused frequencies and change the frequency of several mine site retransmissions. Additional interference to Sydney services under this planning scenario would affect less than 1.5 per cent of the relevant licence area population. The other two FM frequencies were identified by using more radical planning options. These included changing the frequency, or removing, two national services and increasing the predicted interference to a Sydney sub-metropolitan community service to five per cent of the licence area population.
Note: The Newcastle case study was undertaken on a hypothetical basis. No decisions have been taken about progressing conversion of any Newcastle services. The frequencies identified as options in the study will not be reserved for Newcastle, as doing so could limit planning options for other areas.



Digital platform access for sub-metropolitan FM community services and narrowcasters
Finding 14: Small-scale DAB+ is not feasible as a digital delivery platform for the FM sub-metropolitan community services because there is insufficient spectrum to accommodate all such services in a metropolitan area.
Finding 15: DRM for VHF-FM is suited to replicating the coverage of FM radio. It could be evaluated as a potentially more scalable and cost-effective solution for localised digital radio.
The ABC and CBAA noted that DRM for FM could be used to digitise the sub- metropolitan community radio services[footnoteRef:70] that generally do not have DAB+ access. CBAA also noted that DRM for FM could be used to provide additional digital radio services. We conducted studies on potential use of small-scale DAB+. We found that the requirement for DAB+ frequency blocks to service adjacent commercial radio markets made small scale DAB+ unfeasible. [70:  See Glossary for an explanation of sub-metropolitan community services.] 

In theory, DRM for VHF-FM could be used as a platform for digitisation of sub-local community services. Further studies would be needed into the practicality of this approach.
[bookmark: _Toc35846796]Longer term solutions—emerging platforms
The ACMA has examined several technologies that in the longer term might match the coverage of AM. We will continue to monitor these developments.
DRM
Finding 16: DRM for AM (also called DRM30) can match the coverage of high-power AM services. Hybrid chipsets, which include DRM for AM chipsets, are available and are being produced and installed in cars at scale for the Indian market.
DRM is an ITU-R recommended alternative digital radio technology to DAB+. It is a single open-source standard that is specified for several frequency bands, including the existing AM broadcasting services bands (DRM for AM), and the existing FM band (DRM for FM). The technology is also specified for operation in other bands up to 300 MHz. In practice, receivers are likely to support only a subset of these bands that are used on a worldwide basis or in major markets.
While DAB+ can provide around 18 FM quality services on a transmitter, DRM is limited to around three average quality audio services. DRM can operate in a simulcast mode, where the analog and digital signals occupy the same bandwidth as an analog signal. DRM for AM has the same propagation properties as AM.
All India Radio (AIR), the public service broadcaster in India, has adopted the DRM standard for digital terrestrial radio transmissions in the medium and shortwave bands. It uses 35 AM band transmitters and two short-wave transmitters.
Submissions queried the availability of DRM receivers. The car entertainment chipset manufacture NXP, which provides 50–60 per cent of chipsets for the car radios of all global car manufacturers, offers multi-standard support, including DRM, DAB/DAB+ and HD radio.[footnoteRef:71] According to the DRM project office, in early 2019, there were 1.5 million DRM receivers in India, having been made available as a standard feature for no additional cost in 20 per cent of new cars supplied to the Indian market.[footnoteRef:72] [footnoteRef:73] We understand that these receivers are capable of receiving DRM for AM, along with AM and FM. [71:  Within its SAF360X car radio chip family. Also, Silicon Labs (SLAB) offers integrated analog (AM/FM) tuners with support for digital radio including DAB+ and DRM.
]  [72:  https://www.drm.org/drm-india-page]  [73:  https://www.drm.org/drm-annual-general-assembly-successes-and-new-announcements/. The figure of 20 per cent of new cars in India fitted with DRM is from correspondence with the DRM project office, which says it was announced by NXP at its Delhi DRM forum.] 

Industry views on DRM have been mixed. Following Australian trials in the mid-2000s, little interest was shown in DRM. SBS has submitted that it considers DRM to be the best option for replacing AM radio. CRA however, does not support DRM, given the level of investment in DAB+.[footnoteRef:74] CBAA and the ABC also support DAB+ as the ‘mainstay’ technology to deliver radio. Both CBAA and ABC support exploring DRM for AM as an option for digital wide-area coverage. Additionally, CBAA supported DRM trials and supported looking at how DRM for VHF-FM might allow additional digital radio services.[footnoteRef:75] [74:  See CRA submission.]  [75:  See CRA and ABC submissions.] 

We consider it useful to explore the feasibility and desirability of adding DRM technology to our domestic radio delivery platform mix. There is support for new trials of DRM.[footnoteRef:76] The ACMA is willing to consider approvals for such trials and will maintain a ‘watching brief’ on DRM technology, including the results of any trials and developments in the deployment of DRM abroad. [76:  National broadcasters, CBAA and Broadcast Australia.] 

Radio delivery by satellite
Direct-to-home satellite plays a role in radio delivery, mostly via Viewer Access Satellite Television (VAST) to remote Australians. Satellite transmission direct to vehicles, however, requires operation in a different frequency band, to minimise the size of the receiving antenna. There is no frequency capability suitable for satellite broadcasting to in-car and portable devices on the current fleet of Optus satellites; none is forecast at this time for the planned Optus replacement satellites.[footnoteRef:77] [77:  SBS submission. Consistent with the submission, the ACMA has found no information about the use of L- Band (1452–1492 MHz), allocated to satellite digital radio services, for broadcasting of satellite radio in any parts of the world.] 

While technologically feasible, satellite radio via dedicated satellite radio broadcasting networks would likely be prohibitively expensive. The SiriusXM platform, operating in North America with 33.7 million subscribers, is the only dedicated mobile satellite broadcasting system in the world. It offers around 200 radio channels.
Demonstrating how difficult it is to establish a viable business, two platforms the WorldSpace and MobaHo! platforms have ceased their operations. SiriusXM itself was formed by the merger of two previous satellite broadcasters. Sirius invested $3 billion in development.
Apart from a potentially significant cost to establish such a platform, wide-spread adoption of this technology would require suitable car and/or home satellite receivers to be widely available and affordable. Approximately 60 per cent of the new cars in the US are equipped with a SiriusXM receiver. Additionally, satellite reception needs to be enhanced by terrestrial low power infill transmitters for blackspots like tunnels, and for areas where satellite reception is overloaded by localised high-power transmissions. SiriusXM has over 500 such repeaters.
Of more practical utility are emerging solutions for IP-delivery of broadcast services using 5G broadcast technologies via low earth orbit (LEO) satellites. These could potentially create a viable business case for delivery of radio broadcast services to in- car and portable devices in the future.
It will be useful for the ACMA and the industry to keep a watching brief on developments on IP through LEO satellites and their application to mobile radio delivery.
Developments in mobile IP technology
We have also looked at newer technologies that have either commenced deployment or are on the horizon for the Australian market.
Unicast or point-to-point transmission is the predominant form of IP-based transmission. With unicast, each user receives an independent content stream. For live streamed radio, this means the same content is replicated over the radio interface for every user on the cell. Unicast puts pressure on cell sites and the backhaul distribution network in terms of capacity, as the audience size increases. Additionally, content providers have no control over the quality of service delivered.
Recent and emerging technology developments in what is called ‘multicast technology’[footnoteRef:78] broadcasts the same stream to multiple users. So-called broadcasting operation-on-demand manages changes in demand, so that when a threshold of individual identical streams from a cell site is reached, the network switches to ‘broadcast’ LTE mode (LTE-B). In broadcast mode, each user receives the same stream. When the number of simultaneous users drops below the threshold, the cell site reverts to unicast. [78:  While standardised mobile communications technologies for multicast transmissions have been around since 2006, more recent developments of these technologies offer significant enhancements to provide broadcasting services over mobile broadband networks.] 

In the Australian market, Telstra has turned on LTE-B (based on enhanced Multimedia Broadcast Multicast Service or eMBMS technology) nationally in its mobile network, making it one of the first operators in the world offering this service. Telstra customers using certain types of devices can access HD video streaming using the AFL Live Official app. The network triggers broadcast mode when at least three smartphones in the same geographic region are watching the same video content. This is combined with the so-called service continuity feature, allowing mobile users to move around the network seamlessly between cells configured for LTE-B and those which are not. The technology can be equally used for audio streaming.
5G streaming
With the evolution of LTE to 5G, the multicast technology is also expected to evolve, offering more enhanced capabilities.
Several trials and initiatives have been run, in particular in Europe, to test and demonstrate capabilities of 5G broadcasting, including integration and use of the standard broadcast infrastructure to deliver it in so called tower overlay mode.[footnoteRef:79] [79:  See https://tech.ebu.ch/docs/techreports/tr044.pdf.] 

The BBC also conducted an FeMBMS (Further evolved Multimedia Broadcast Multicast Service) trial in the Orkney Islands, alongside the delivery of 5G connectivity for IoT in utility and other industries in rural areas. The BBC believes internet-based delivery will become increasingly important to broadcasting. It will use the 5G testbed to trial the capabilities of 5G to deliver traditional radio and new forms of BBC audio content over these new technologies.[footnoteRef:80] [80:  See https://www.bbc.co.uk/rd/blog/2019-03-5g-rural-first-network-orkney.] 

The European Commission and European ICT industry have initiated the 5G-Xcast project. Its objectives include developing broadcast and multicast point-to-multipoint capabilities for 5G considering media, entertainment, automotive, IoT and public safety use cases, and evaluating 5G spectrum allocation options for 5G broadcast network deployments.
Mobile broadband broadcast convergence
The global standardisation and worldwide adoption of 4G and 5G technologies, and expected enhancement of multicast/broadcast transmission mode in the future 5G system, can give broadcast streaming technologies a head start for the delivery of the broadcasting services in the future, with a number of competing standards in place.
However, this streaming solution requires a large-scale adoption to a completely new technology with significant investment required to replace the existing transmission equipment and all receivers/handsets. While capable of using the existing broadcasting infrastructure in tower overlay mode, the 4G/5G broadcasting does not provide an obvious solution for coverage in regional and remote area.
As such, the transition to 4G/5G-based broadcasting of radio is not expected to happen in the short or medium term. With its expected 5G broadcasting capabilities, it is likely to become more widely accepted as a complementary solution to traditional radio broadcasting.
[bookmark: _Toc35846797]A way forward
Reflecting on the findings of this report, we have examined how to adapt our radio broadcast spectrum planning approaches so that they are directed towards those activities that best assist industry and listening audiences through a gradual transition to digital delivery.
Following the findings in this report, we have identified actions for both the ACMA and industry.
[bookmark: _Toc35846798]ACMA actions
We intend to provide greater clarity and transparency to the radio industry about the way we prioritise our broadcast spectrum planning activities and how we make decisions about access to broadcasting spectrum. We have developed a framework for strategic priority-setting and decision-making and use it to identify our priority areas for our five-year spectrum planning horizon. The framework and our current priorities are at Appendix A. Our current priorities are:
converting commercial, community and national services from AM to FM in areas where FM spectrum is readily available
improving coverage of national, commercial and community broadcasting services where spectrum is readily available
making digital radio channel plans for regional DAB+ where a commercial licensee or national broadcaster has committed to a rollout
supporting trials of new broadcasting technology.
We will consult with industry (through our draft five-year spectrum outlook) on a yearly broadcast spectrum planning work program that reflects our priorities.
We will identify opportunities to simplify and streamline radio broadcasting spectrum planning regulatory arrangements. Where these are a matter for government, we intend to provide separate advice on how arrangements could be improved. We will also continue to refine our operational guidance and procedures to allow us to deliver on our key priority planning areas.
[bookmark: _Toc35846799]Industry actions
We are looking to the radio industry to continue to engage with the ACMA on its technology and audience transition paths, so that we are informed about the technology implications for future spectrum management arrangements.
[bookmark: _Toc35846800]Appendix A—Framework for strategic priority-setting and decision-making
[bookmark: _Toc35846801]Introduction
This document sets out the framework that the ACMA uses to decide our strategic broadcast spectrum planning priority activities for radio and articulates our current priorities identified through the framework.
Having completed the nationwide program of licence area planning in 2003, broadcast spectrum planning has for many years been driven by demand from broadcasters for changes to the operating parameters of transmitters, and from aspirant broadcasters for the planning of new services. This responsive planning and allocation activity has been punctuated by the ACMA leading large-scale systematic planning processes to support technology transitions, industry initiatives and government policy directions.
This broader suite of initiatives has included:
digital television channel plans and television LAPs
digital television channel restack to enable the digital dividend
radio blackspots programs
ABCs parliamentary and news network (PNN) expansion
ABC local radio expansion
metropolitan DAB+ digital radio channel plans
development of planning principles for regional DAB+ digital radio, following the findings of the Department of Communications and the Arts’ Digital Radio Report.
Our work on the future delivery of radio in Australia has confirmed views that the radio industry and listening audiences are in a transition phase, adapting to new digital delivery technologies and new device and platform choices to support radio listening.
We understand that the industry envisages a future in which the benefits of digital delivery are fully realised across all listening environments—home, in-car and across multiple devices—but this will require long-term decisions on technology choices.
The radio industry has sought to preserve multiple spectrum options for future delivery modes. This has resulted in our planning and allocation resources being spread thinly across multiple activities. These activities include AM to FM conversions for commercial broadcasting licensees in solus regional markets, the development of a detailed nationwide indicative channel allotment plan for the rollout of digital radio, as well as ongoing requests for service extensions and variations to LAPs to support changes in technical operating parameters.
In response to the findings in our future delivery of radio project, we have examined how to adapt our radio broadcast spectrum planning approaches so that our planning activities are directed towards those that best assist industry and listening audiences through its gradual transition to digital delivery.
Each year we propose to develop an annual work program of broadcast spectrum planning activities that fall within our priority categories set out in this document. We propose to consult on the work program in our draft five-year spectrum outlook. The annual work program will include the LAP and digital radio channel plan variations we intend to consider in detail during that year.
[bookmark: _Toc35846802]Strategic priority setting
Outcomes
When we consider the priority planning activities where our resources should be directed, we seek the following outcomes:
the ACMA delivers on its purpose, articulated in its corporate plan, to maximise the economic and social benefits of communications and media for Australia.
the ACMA discharges its statutory obligations, including, where relevant promoting the objects of the Broadcasting Services Act 1992 (BSA).
Considerations in priority setting
To set our priority planning areas, we consider:
statutory requirements—including the relative extent to which different kinds of activities promote the objects of the BSA
the ACMA’s corporate plan strategy to manage spectrum efficiently and effectively[footnoteRef:81] [81:  ACMA, Corporate plan 2019–20, strategy 2.] 

the broadcasting environment, including the market, audiences and technology
government policy and constraints, including ministerial directions and ministerial spectrum reservations
the relative cost–benefit of planning activities—ACMA resources expended against the public benefit measured by outcomes for audiences and industry.
The statutory requirements remain ongoing, and our high-level corporate plan outcomes are likely to endure over some years; the other considerations are likely to require periodic review.
[bookmark: _Toc35846803]Radio broadcasting priority setting
For the radio broadcasting environment, our overall conclusion is that radio is in a transition phase—there is no single technology path that will support access to radio for the listening public across all geographic areas of Australia and in the home and in- car environment.
At this time, our resources are best directed to activities that assist the industry through this transition and facilitate the best outcomes for audiences. The key findings informing our priority setting are:
A mix of delivery technologies will endure, but the future mix is not yet known. This mix may be different in metropolitan, regional and remote areas given the different geographical conditions and audience circumstances.
AM is experiencing a long-term decline in audiences.
Commercial radio broadcasting licensees and the national broadcasters see FM as a long-term stable technology. Conversions to, or simulcasts in, FM can address the decline in AM audiences in this transition phase until digital pathways become clearer.
There are mixed views about the cost–benefit of DAB+ in regional areas.
AM to FM conversions and simulcasts will put even more pressure on congested FM bands in metropolitan and regional Australia.
There is limited utility in conducting further engineering investigations into finding additional FM frequencies for capital city AM to FM conversions beyond areas where special circumstances apply.[footnoteRef:82] [82:  For example. In Perth, where analog television switchover in Bunbury has made additional frequencies available.] 

Government considerations
In 2015, the government asked us to implement the commercial radio industry’s request for AM to FM conversions in solus markets. This project is well underway, and completion will remain a priority. Additionally, we are considering an industry request to expand conversions to regional competitive markets. This is awaiting advice from the commercial radio industry about how it sees resolution of demand for available spectrum between competing and adjacent commercial radio broadcasting licensees.
Resource considerations
Some broadcasting planning activities require more resources than others. For example, identifying a new high-power FM frequency in metropolitan and regional Australia is a highly resource-intensive task, particularly on the eastern seaboard. Based on the ACMA’s analysis, it is unlikely that any significant additional productivity from FM spectrum that can be realised, without significant replanning and potential disruption to existing broadcasting services, including loss of access to spectrum to some broadcasters.
In contrast, we can often identify timely benefits for audiences by expending minor resources on coverage extensions and infills, and making spectrum available for retransmissions, particularly in areas where suitable vacant spectrum is abundant, such as remote Australia.
[bookmark: _Toc35846804]Broadcast spectrum planning activities
Our broadcast spectrum planning priorities are listed below. For each priority area identified, where relevant, we have listed how activities of this kind promote the objects of the BSA.
We have identified the following four broadcast spectrum planning priority activities:
1. Converting commercial, community and national radio broadcasting services from AM to FM in areas where FM spectrum is readily available.
1. Improving coverage of national, commercial and community radio broadcasting services where spectrum is readily available.
1. Making digital radio channel plans for regional DAB+ where a commercial radio broadcasting licensee or national broadcaster has committed to a rollout.
Supporting trials of new broadcasting technology.
For each identified priority activity, we have listed how activities of this kind should promote the objects of the BSA and economic and efficient use of spectrum.
1. Conversion of commercial, community and national radio broadcasting services from AM to FM in areas where FM spectrum is readily available
The ACMA will continue to progress the current program of solus market AM to FM conversion/simulcasts. In addition, we will:
complete some national broadcaster AM to FM conversions, as requested by ABC, mostly on currently planned frequencies
develop with industry a sub-program for regional competitive licence area conversions, to commence when the solus market program is complete, most likely in 2020–21
continue to progress to public consultation our work on the potential for replanning the Perth FM band to potentially enable conversion of all commercial and national radio broadcasting services to FM. This could overcome Perth’s unique geographic circumstances, which result in poor AM propagation.[footnoteRef:83] [83:  AM propagation relies on good ground conductivity. Ground conductivity is poor in Perth due to the sandy soil draining moisture.] 

Other than in Perth (and potentially Adelaide), we do not intend to use our resources to currently consider FM conversions in the metropolitan licence areas. The resource cost is high, and the potential for finding sufficient frequencies for each AM station is low, based on the ACMA’s work to date. Metropolitan AM broadcasters already have an established DAB+ digital radio delivery platform, which is the industry’s favoured long-term solution.
We consider that this category of activity promotes the objects of BSA and the economic and efficient use of spectrum and, in general, does so than more than non- priority activities, for the following reasons:
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	Promotes diverse range of services
Greater fidelity of FM allows a wider range of potential formats than AM.[footnoteRef:84] [84:  From the findings of the future delivery of radio project, including that audiences prefer FM formats. See also s 23(b), s 23(d), s 23(g) of the BSA.] 

Caveats will continue to ensure that existing reach of AM services is closely matched or that AM is left in simulcast.
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	Facilitates development of an industry that is efficient, competitive and responsive to audience needs
Will assist the industry manage the slow decline in AM audiences, and allow broadcasters to provide formats that listeners seek.[footnoteRef:85] [85:  BSA s 23(d) and s 23(e).] 

Compared to AM, FM provides improved outcomes for listeners in terms of better fidelity, better interference immunity and ability to provide formats that audiences seek.[footnoteRef:86] [86:  BSA s 23(d) and s 23(e).] 

Switching AM off provides savings for broadcasters, for example, energy costs, site rentals, opportunity cost of land, tower maintenance.
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	Promotes economic and efficient use of spectrum
We consider providing FM frequencies to match AM coverage (within a licence area for licensed broadcasters) is generally an economic and efficient use of spectrum. Whether a specific proposed LAP variation would be an economic and efficient use of spectrum needs to be determined at the individual service planning stage.
Where an FM conversion and any associated FM infill repeaters are not able to match AM coverage, we will generally expect the service to be simulcast in both AM and FM. We do not consider this coverage duplication to be wasteful of spectrum, noting that the AM band currently has little value in alternative use, and the desire of the industry to move to alternative delivery platforms.



Improving coverage of national, commercial and community radio broadcasting services
The ACMA will consider requests from the national broadcasters and licensed broadcasters and from third parties who propose a retransmission of existing services to improve the coverage of broadcasting. Coverage improvements include:
increasing the reach of areas served (only within the relevant licence area for licensed broadcasters)
improving the reception in blackspot areas to an acceptable grade of service.
Many areas of Australia can be regarded as under-served in terms of the number of services available to listeners compared with other parts of the same licence area and other towns and cities more generally. This is particularly true in remote Australia.
Coverage improvement can be achieved by varying the LAP at a broadcaster’s request to change the technical parameters of existing transmitters (for example, power and antenna) or planning additional transmitters. Where broadcasters do not plan to provide coverage to an area through their own transmitters, we may determine spectrum under section 34 of the BSA for third parties (such as local councils) to retransmit services.
Coverage improvement is differentiated from broadcasters seeking to extend their licence area. We have reconsidered and reaffirm our long-standing position that licence areas represent fixed media markets and should not be changed without good reason. 
For competing demands for FM spectrum, we will consider whether a request for coverage improvement might better realised by directing audiences to the broadcasters’ IP streaming service. Noting the relatively low bandwidth required for audio streaming, audiences may be adequately served by IP streaming, particularly at residences where the NBN is available.
We consider that this category of activity promotes the objects of BSA and the economic and efficient use of spectrum and, in general, does so than more than non- priority activities, for the following reasons:
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	Promotes diverse range of services
Extending the reach of services to places not already served within the licence area, or throughout Australia for the national broadcasters, is a principal way in which diversity can be promoted in a specific location. For the national broadcasters, extending their reach enables them to fulfil their charter obligations.[footnoteRef:87] [87:  BSA s 23(a) and 23(c).] 
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	Facilitates development of an industry that is efficient, competitive and responsive to audience needs
Coverage improvement benefits the industry and audiences in general; broadcasters seek improvements to coverage in response to audience needs and where a business case exists, to proceed.[footnoteRef:88] [88:  BSA s 23(a), s 23(b), s 23(c).] 
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	Promotes economic and efficient use of spectrum
Proposals that use spectrum to cover under-served areas are generally an economic and efficient use of spectrum. However, where spectrum is scarce, we may consider whether alternative delivery platforms might be more suitable, allowing the spectrum to be used for another purpose.[footnoteRef:89] [89:  BSA s 23(a), s 23(b), s 23(d), s 23(e), s 23(g), s 23(e). The ACMA also considers the industry environment to be relevant, including the need to deliver on our identified priority activities (s 23(g) of the BSA).] 

In most cases, whether a specific proposed use of spectrum is economic and efficient at the technical specification level cannot be ascertained until detailed planning has been performed, where the impact of coverage, interference and signal overspill into other licence areas is assessed.



Making digital radio channel plans for regional DAB+ where a commercial radio broadcasting licensee or national broadcaster has committed to a rollout
The resource-intensive planning work for digital radio has been completed, with the national indicative channel allotment plan finished in early 2019.
Before licensing can commence, the ACMA must make a digital radio channel plan for a particular licence area. Unless a broadcaster seeks a significant variation from the assumptions in the indicative plan, or something else complicates the planning process—including lack of consensus between stakeholders—the resources required to complete the legislative work should be minor to moderate.
Noting that there has been little demonstrated interest so far in rolling out digital radio outside the capital cites (with only Mandurah, WA currently licensed), we propose to make digital radio channel plans where we have received a commitment to commence service in a specific time-window ending no later than two years from the date of request.
We consider that this category of activity promotes the objects of BSA and the economic and efficient use of spectrum and, in general, does so than more than non- priority activities for the following reasons:
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	Facilitates development of an industry that is efficient, competitive and responsive to audience needs
This provides a pathway to the benefits of digital delivery.
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	Promotes economic and efficient use of spectrum
DAB+ requests that can be accommodated within the indicative regional channel allotment planning, and in accordance with the radio planning principles, will be an economic and efficient use of spectrum
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	Maintenance and where possible, the development of diversity, including community public and Indigenous broadcasting in the Australian broadcasting system in the transition to digital broadcasting
The related activity of deeming community radio licence areas in regional areas, where appropriate, will allow community radio participation in digital broadcasting.[footnoteRef:90] [90:  For a community radio broadcasting licensee to have access to digital radio, it must have the same licence area as the commercial licence area for which the relevant digital radio channel plan applies. Many regional community licences have a licence area that is different to the commercial licence area. Section 8AD of the BSA provides that the ACMA may, by legislative instrument, deem a community licence area to be the same as a commercial licence area.] 




Supporting trials of new broadcasting technology
We will prioritise planning to enable trials of new broadcasting technology. The results of will assist the industry to make informed decisions about choices of radio delivery platforms.
We consider that this category of activity promotes the objects of BSA and the economic and efficient use of spectrum and, in general, does so more than non- priority activities, for the following reasons:
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	Facilitates development of an industry that is efficient, competitive and responsive to audience needs
Facilitates information relevant to industry business decisions in relation to new broadcasting technologies.[footnoteRef:91] [91:  BSA s 23(d).] 


	
[image: ]

	Maintenance and where possible, the development of diversity, including community public and Indigenous broadcasting in the Australian broadcasting system in the transition to digital broadcasting
Provides for the consideration of technologies that are relevant to the digital transition of all categories of broadcasting.[footnoteRef:92] [92:  BSA s 23(d).] 




Other routine activities
We will keep a watching brief on new technology for the delivery of broadcasting services including:
DRM
satellite
developments in 5G broadcast technology.
We will also continue to undertake routine planning work to determine spectrum to fulfil applications for short-term narrowcasting for special events.
Non-priority areas
Generally, we are not proposing to prioritise other LAP planning activities such as planning for new commercial, narrowcasting and long-term community broadcasting services. In the context of an industry technology and audience transition, we consider that industry and ACMA resources are best focused on ensuring that existing services are transitioned through the current uncertain technology climate and that audiences are best served (and the objects of the BSA are best promoted) by activities that ensure the maintenance and improvement of existing services.
Requests for non-priority activities will still be assessed by the ACMA and considered when resources permit. This is explained in the next section.
[bookmark: _Toc35846805]How we consider planning requests
This section sets out our policy on how we will generally approach, prioritise and respond to planning requests.
Stage 1—assessment against key priority areas
Having identified the broad spectrum planning and allocation priorities for radio, the ACMA will need to assess whether an individual planning request:
would promote the objects of the BSA
is a priority or non-priority request
would be a non-priority request (including for determinations of spectrum under section 34 of the BSA) that might impact on a current or expected priority activity requests
whether the application of ACMA resources to identify suitable spectrum for a request would likely be fruitless—for example, in areas of known spectrum congestion. 
We will consider any offsets such as engineering work provided by the requestor.[footnoteRef:93] [93:  Regard development in technology (s 23(d) of the BSA), technical restraints relating to the delivery or reception of broadcasting services (s 23(e) of the BSA). We also consider that the ACMA resources available to undertake our annual work program is a relevant consideration (s 23(g) of the BSA).] 

It may become apparent that a proposal does not promote the objects of the BSA. This could occur when the application is received, (for example, a request that is not in accordance with the legislation or is outside operational guidance and a case is not made why an exception should be made).
One reason why the ACMA may consider that a request does not promote the object of the BSA is because it is likely that no suitable spectrum could, with reasonable effort, be identified. Some preliminary engineering work may be required, particularly if the feasibility of finding available spectrum is not known.
Where we consider that a request does not promote the objects of the BSA and should not be proceeded with, we will advise the requestor at the earliest opportunity that we will not prioritise the request.
Requests that support our key priorities will move to the next stage—consideration in the annual work program.
Non-priority requests may still promote the objects of the BSA, but to a lesser extent than the priority activities.
While non-priority requests will generally not be expressly included in the ACMA annual work program, there is a further opportunity for assessment when the relevant LAP is ‘under consideration’ for the detailed assessment of high-priority requests.
In cases when resources permit, non-priority requests may proceed on a stand-alone basis where it is unlikely to be in contention for spectrum with actual or prospective high-priority requests. Requests for spectrum involving a determination under section 34 of the BSA will proceed directly to delegate consideration. This does not mean that requests cannot be considered, only that we will need to balance these requests with other priorities that better promote the objects of the BSA.
Stage 2—consideration of the annual work program.
Requests for priority activities that pass Stage 1 will be included in an annual broadcast spectrum planning work program. We will consult on that program each year through our five-year spectrum outlook. Priority requests that cannot be accommodated in one year would likely be included in the next year’s program. The annual work program will also contain our own initiatives such as technical studies and replanning proposals.
Some priority activities may be programmed in accordance with industry consultation. This will inform the order in which the LAPs are scheduled in the work program.
For requests that require a LAP variation to fulfil, we generally take the following approach to ordering our work program for the year:
the ACMA will make a judgment about where its ‘own-motion’ planning activities should be ranked in the annual work program
priority requests (by kind) will be ranked in the order they were made
planning requests will be prioritised on a geographic basis by LAP. For each yearly program, we will decide how priority areas are ranked relative to each other
all outstanding requests (whether or not a priority) that relate to that LAP (and if relevant, LAPs that plan adjacent or overlapping licence areas) will undergo a detailed contemporaneous assessment. This allows us to consider priority LAP proposals holistically.
Stage 3—detailed assessment
In the detailed assessment phase, we consider all known requests and ACMA ‘own- motion’ initiatives for a particular LAP. This allows us to make informed decisions where there is contention between priority requests (or prospective future requests) for available spectrum.
Although priority planning activities would generally proceed ahead of non-prioritised activities, this may not always be the case. In some cases, a lower priority request might better promote the objects of the BSA than a request in a higher-priority class because it is a more economic and efficient use of spectrum in the specific circumstances.
The detailed engineering assessment or ‘planning’ is conducted in accordance with our engineering guidance set out on the ACMA’s broadcast planning resources web page.
This detailed assessment stage may require engineering analysis to identify available spectrum and/or to predict coverage for new or changed services and the extent of interference.
When the detailed assessment is complete, we will make recommendations on each request to proceed or not proceed to make a LAP variation proposal.
Stage 4—legislative instrument process
Where the request involves a variation to a LAP or making or varying a digital radio channel plan, they are then considered by the Authority. The ACMA must comply with section 17 of the Legislation Act 2003, which relates to consultation on proposals to make or vary a legislative instrument. If the Authority agrees to release a consultation paper, we generally allow a minimum of 28 days for submissions.
After consideration of submissions, the ACMA will make a final decision about whether to vary the LAP.
In some cases where the ACMA needs further information before it can decide on a preferred option, it may adopt a two-part process; first consulting on an options paper and considering submissions, then consulting again on a specific LAP variation proposal.
A LAP variation is a legislative instrument that usually takes effect the day after it is registered on the Federal Register of Legislation (FRL), unless specified otherwise in the instrument. The LAP variation is accompanied by an explanatory statement that assists the reader to interpret the changes made to the LAP.
Stage 5—licensing stage
Broadcasters that have requested changes to their existing service, including additional transmitters and AM to FM conversion, may apply immediately after the LAP instrument is registered on the FRL for a new or varied transmitter licence.[footnoteRef:94] [94:  While the ACMA is obliged to issue a transmitter licence under section 102 of the Radiocommunications Act, in practice we seek an application to collect the details of the transmitter to be authorised. This is because we allow some tolerance between the nominal transmitter location that we plan in the LAP (or digital radio channel plan) and the actual licensed location of the transmitter. This additional information allows us to determine if the licensees preferred site is acceptable in terms of coverage and interference.] 

Where a new commercial radio broadcasting service has been planned in the BSB, a price-based allocation process will be required to allocate the commercial radio broadcasting licence under the BSA. Where a new long-term community radio broadcasting licence is planned in the LAP, we conduct a merit-based allocation process for the BSA community licence. Applications for commercial and community radio broadcasting licences cannot be made until the ACMA calls for them.
For newly planned high-power open narrowcasting services operating under a BSA class licence, we need to take an additional step of determining spectrum under section 34 of the BSA. We allocate the transmitter licence by a price-based allocation.
[bookmark: _bookmark4][bookmark: _Toc35846806]Background
What is broadcast spectrum planning?
The broadcasting services bands
Broadcast spectrum, in a legislative sense, means the broadcasting services bands (BSB). These are what are commonly called the AM radio, FM radio, and the VHF and UHF TV bands. DAB+ digital radio uses channels in the VHF TV band. The BSB are determined by the Minister. The determination has the effect that these bands must be ‘planned’ by the ACMA in accordance with the specific broadcast spectrum planning provisions of Part 3 of the BSA, rather than the more general spectrum and market efficiency principles of the Radiocommunications Act 1992.[footnoteRef:95] [95:  Digital radio channel plans are made under the Radiocommunications Act.] 

The main difference is that in addition to considerations about effective and efficient use of spectrum[footnoteRef:96], broadcast spectrum planning must consider the relevant technological and socio-economic objectives that underpin the BSA. These are described in in the section on statutory planning requirements. [96:  The BSA refers to economic and effect use of spectrum. For a discussion of effective and efficient spectrum use in the radiocommunications context, see the ACMA’s Principles for Spectrum Management, 2009.] 

Planning
In the BSA context there are two stages—planning and allocation—that are required to enable a new broadcasting service to operate in the BSB. Planning is also required to make most changes to existing broadcasting services.
Under section 26 of the BSA, the ACMA must prepare legislative instruments for areas of Australia called licence area plans (LAPs), which set out the[footnoteRef:97]: [97:  More fully, s 26 states: The ACMA must prepare licence area plans that determine the number, and characteristics, including technical specifications of broadcasting services that are to be available in particular areas of Australia with the use of the BSB.] 

geographic definitions of one or more licence areas that will apply to commercial and community services planned in the LAP
maximum number of commercial or community radio broadcasting licences that may be allocated for each licence area, and the number of national broadcasting services that may be provided in that area
technical specifications (including frequency and power) for every transmitter of each service planned and for each national broadcasting transmitter
technical specifications for high-power open narrowcasting services (HPONs).[footnoteRef:98] [98:  The ACMA generally set out the specifications for HPONs in LAPs, for transparency prior to a transmitter licence allocation under the RA.] 

The ACMA may also, by written instrument, make spectrum available outside of the LAP process (including for low-power open narrowcasting, temporary community broadcasting, scientific trials, and retransmissions) in accordance with section 34 of the BSA.
More broadly, planning includes making digital radio channel plans under the Radiocommunications Act.
Service licence allocation
Once a commercial or community radio broadcasting service is planned in a LAP, the ACMA may proceed to a second stage and allocate a service or content licence under the BSA. These stages are separated by legislation—the likely successful applicant for a licence, even if it could be identified, is not a consideration in the planning stage, except to the extent that it might indicate there is demand and viability for a new service.
Community radio broadcasting licences are allocated under the BSA by merit selection, while commercial radio broadcasting licences must generally be allocated under the BSA by a price-based process. Open narrowcasting radio services operate under a class licence made under the BSA, and the national broadcasters are authorised by their governing legislation.
Transmitter licensing
Once the ACMA issues a broadcasting service licence (that is, a commercial or community radio broadcasting licence), it must issue a transmitter licence under the Radiocommunications Act that reflects the technical specifications in the LAP.[footnoteRef:99] National broadcasters are issued with transmitter licence upon application. Transmitter licences for open narrowcasting radio services are generally allocated by price-based means. [99:  In practice, commercial and community broadcasting licensees must take the step of applying for the transmitter licences.] 

While service and transmitter licensing are not planning-phase activities, they are necessary for the objective of the planning activity to be realised. Therefore, it is appropriate to consider the resources required for licensing when considering the prioritising of broadcast planning resources.
Broadcast spectrum planning activities
Our broadcast spectrum planning activities include LAP planning for:
new broadcasting services:
commercial
community
open narrowcasting services in LAPs
improving the coverage of existing services:
commercial
community
national[footnoteRef:100] [100:  The national broadcasters do not have a service licence or a licence area. Therefore, extending a national network (for example, JJJ) into a previously unserved area is regarded as a coverage extension rather than planning a ‘new’ service.] 

AM to FM conversions or simulcasts for:
commercial
community
national.
In addition to LAPs, broadcast spectrum planning activities also include:
making digital radio channel plans and planning the technical specifications for digital radio multiplex transmitters
determining spectrum for temporary community broadcasting services
determining spectrum and licensing trials of new broadcasting technology
determining spectrum for third-party retransmissions of broadcasting services
determining spectrum for temporary special event open narrowcasting radio services.
Apart from the last four activities, these activities are the result of requests that we receive to vary a LAP or make a digital radio channel plan. Some activities are ACMA- initiated. In addition to these statutory activities, we conduct studies and research on changes in technology and about new ways of planning the broadcasting services bands to ensure spectrum is used in an economic and efficient manner.
BSA regulated categories of service
Commercial radio broadcasting
Commercial radio broadcasting services require BSA licences (content licences) that are allocated by a price-based allocation process. The last process was in 2004.
The commercial radio sector comprises an extensive infrastructure base of AM and FM transmitters servicing metropolitan, regional and remote communities via high power and low power transmitters.[footnoteRef:101] Commercial digital radio is also delivered via a network of shared DAB+ digital radio multiplex transmitters in each capital city. [101:  The infrastructure base of the commercial radio industry is supported by an extensive radiofrequency transmission tower network. The 262 BSB licences are provided through 613 transmitters—125 for AM services and 488 for FM services. In recent times, AM-FM conversions have been planned or completed in 33 markets.] 

From a ratings perspective, commercial radio dominates the radio sector in both AM and FM radio markets.[footnoteRef:102] In terms of the ownership and control of commercial radio services, in 2017–18, Southern Cross, Australian Radio Network Pty Ltd, Nova Entertainment Pty Ltd and Macquarie Media Limited controlled most capital city commercial radio broadcasting licences.[footnoteRef:103] In regional areas, Southern Cross, Grant Broadcasters Pty Ltd and Broadcast Operations Pty Ltd (Super Radio Network) are the three largest networks.[footnoteRef:104] [102:  See CRA media release, ‘Commercial radio audiences at all-time highs’, 19 January 2019. Sources GfK
radio ratings surveys 1–8 for 2018.]  [103:  ACMA, Communications report 2017–18, p. 27.]  [104:  For a list of network group companies, see: ACMA, Communications report 2017–18, p. 27.] 

National broadcasting
The provision of content services by the national broadcasters—ABC and SBS—is authorised under their enabling legislation. The ACMA issues transmitter licences for ABC and SBS transmitters under the Radiocommunications Act.
The ABC and SBS operate an extensive high-power network of AM and FM transmitters, which covers metropolitan, regional and remote areas.[footnoteRef:105] SBS delivers most of its regional services via retransmission by third parties such as local councils.[footnoteRef:106] The ABC and SBS share DAB+ digital transmitters in all capital cities. ABC and SBS perform strongly in the ratings in both metropolitan and regional areas for their AM and FM services.[footnoteRef:107] [105:  The ABC’s services are delivered via 707 radio transmitters, 110 providing AM services and 597 providing FM services.]  [106:  Retransmission services do no more than retransmit programs that are transmitted by a national,
commercial or community broadcasting service.]  [107:  See GFK, Radio Survey 7 2018, http://www.radioalive.com.au/Surveys/.] 

Compared with commercial radio, the national broadcasters’ radio services face different conditions on coverage and often have different coverage areas. While commercial and community services are restricted to their geographic licence areas in a way that national broadcasting services and radio streaming services are not, licence areas assist in delivering relevant local content and services to local communities. As they are restricted only by power, high-powered national AM services may serve much larger areas than commercial radio broadcasting services. The ABC’s highest power regional AM services provide unique and critical wide-area coverage to regional listeners, including listeners in cars outside of populated areas.
Community radio broadcasting
The ACMA allocates long-term community radio broadcasting licences by a merit selection process.
The community radio sector is diverse, providing local, community and niche services mainly via FM to metropolitan and regional audiences.[footnoteRef:108] Indigenous broadcasting transmissions serve remote communities as well as many regional and urban areas.[footnoteRef:109] In the capital cities, there are wide-area community services as well as more localised services covering sub-metropolitan regions of each city. [108:  The community sector comprises 357 licensed community radio BSB content licences. It transmits via a network of 415 transmitters, with 13 delivering AM services and 402 delivering FM services. Temporary community broadcasting licences are delivered via a network of 134 transmitters, comprising one transmitter for AM services and 133 transmitters for FM services.]  [109:  An interactive map showing the extent of Indigenous broadcast services is available from the First
Nations Media website: https://firstnationsmedia.org.au/our-industry/radio-services.] 

Temporary community broadcasting services licences (TCBLs) are allocated under the BSA following determination of suitable spectrum under section 34 of the BSA.[footnoteRef:110] This allows the ACMA to provide spectrum access in the BSB on a temporary basis where the spectrum is not yet needed for commercial, community or national broadcasting. [110:  Known as the ‘drop-through’ provision.] 

In general, the ACMA allocates TCBLs where the spectrum has already been planned in a LAP, but a long-term community radio broadcasting licence has not been allocated and there are no competing demands for that spectrum.
Percentage of long-term community radio broadcasters by community interest

[bookmark: _GoBack]Source: ACMA September 2019.
Open narrowcasting
Narrowcasting services are services that are limited in some way, for example by being of limited appeal. Open narrowcasting radio does not need an individual content licence per service; a class licence authorises all open narrowcasting radio services.
Examples of narrowcasting services include racing radio, non-English language programming, and religious programming.
The ACMA allocates transmitter licences for both low-power open narrowcasting (LPON)[footnoteRef:111] and high-power open narrowcasting (HPON)[footnoteRef:112] licences by price-based allocation. [111:  Low power open narrowcasting services are all FM services.]  [112:  High power open narrowcasting services tend to be FM services, but a significant number are AM services.] 

Retransmissions
Retransmission services are those that are exempt from content licensing by virtue of section 212 of the BSA. Retransmission services do no more than retransmit programs that are transmitted by a national, commercial or community broadcasting service.
Third-party retransmissions by local councils and other self-help civic groups number around 800. These radio retransmissions provide services in the areas uneconomic to serve directly by broadcasters.
Digital radio
Although not actually a separate category of broadcasting service, digital radio is subject to bespoke platform regulation in the BSA and the Radiocommunications Act. While DAB+ is not specifically mentioned in the legislation, the regulatory framework is predicated on the use of such technology. DAB+ compresses and combines multiple broadcast services onto a single combined digital ‘multiplex’ for transmission.
[bookmark: _bookmark5]Licensing of the multiplex transmitter[footnoteRef:113] is separated from the rights of access. Incumbent commercial radio broadcasting licensees (and incumbent designated community broadcasting licensees through their own representative company[footnoteRef:114]) may form a joint venture company to apply for and hold the licence and operate the transmitter.[footnoteRef:115] Separately, the legislation provides rights of access to the licensed broadcasters and national broadcasters. [113:  Transmission licences for digital radio are known as digital radio multiplex transmitter licences.]  [114:  Only community radio broadcasting licensees with the same licence areas as a commercial radio broadcasting licensee are designated for access to digital radio. The ACMA may deem a community licence area to be the same as a commercial licence area for this purpose.]  [115:  The legislation also provides for a category of digital radio multiplex transmitter that may be jointly owned by the commercial, community for the licence area, and ABC and SBS.] 

Before a joint venture company can apply for a licence, the ACMA must make a digital radio channel plan for the licence area.[footnoteRef:116] Each incumbent commercial radio broadcasting licensee is entitled to access one-ninth of the multiplex capacity, while designated community radio broadcasting licensees can together access a reserved two-ninths of capacity, the allocation of which is decided by the community representative company. Open narrowcasters have no direct rights of access to DAB+ multiplex transmitters. The ABC and SBS jointly operate their own multiplex transmitters.[footnoteRef:117] [116:  A digital radio channel plan is a legislative instrument made pursuant to s 44A of the Radiocommunications Act. It is similar in concept to a LAP.]  [117:  Or ABC and SBS may operate a jointly owned multiplex with commercial and community radio broadcasting licensees. See footnote 116.] 

Statutory planning requirements
In exercising its functions and powers under Part 3 of the BSA—making and varying of LAPs under section 26 and making determinations of spectrum under section 34—the ACMA is required[footnoteRef:118] to promote the objects of the BSA including the economic and efficient use of spectrum. [118:  BSA s 23.] 

Furthermore, it is parliament’s intention[footnoteRef:119] that broadcasting services in Australia be regulated in a manner that, in the opinion of the ACMA: [119:  BSA s 4.] 

enables public interest considerations to be addressed in a way that does not impose unnecessary financial and administrative burdens on providers of broadcasting services
will readily accommodate technological change
encourages the development of broadcasting technologies, and their application and the provision of services made practicable by those technologies to the Australian community.
The ACMA is also charged with using its functions and powers under the BSA in a manner that, in its opinion, will produce regulatory arrangements that are stable and predictable.[footnoteRef:120] [120:  BSA s 5(1)(b)(i).] 

[bookmark: _bookmark6]The objects of the BSA
The objects of the BSA most relevant to broadcast spectrum planning are to:
promote the availability to audiences throughout Australia of a diverse range of radio and television services offering entertainment, education and information
provide a regulatory environment that will facilitate the development of a broadcasting industry in Australia that is efficient, competitive and responsive to audience needs
promote the role of broadcasting services in developing and reflecting a sense of Australian identity, character and cultural diversity
promote the provision of high quality and innovative programming by providers of broadcasting services
ensure the maintenance and, where possible, the development of diversity, including public, community and Indigenous broadcasting, in the Australian broadcasting system transition to digital broadcasting.
The planning criteria
In considering whether the exercise of its planning functions or power under Part 3 of the BSA would promote the objects of the BSA, the ACMA must consider the following matters, which we call the section 23 planning criteria:
Socio–demographics and demand
(a) demographics
(b) social and economic characteristics within the licence area, neighbouring licence areas and Australia generally
(c) the number of existing broadcasting services and the demand for new broadcasting services within the licence area, neighbouring licence areas and Australia generally
Technology and spectrum
(d) developments in technology
(e) technical restraints to the delivery or reception of broadcasting services
(f) the demand for radiofrequency spectrum for services other than broadcasting services
Other
(g) such other matters that the ACMA considers relevant.
While the legislated requirements are about making individual planning decisions, the objects of the BSA, viewed though the perspective of the relevant planning criteria, form a useful part of any framework for the strategic prioritisation of resources to classes of planning activities. This includes activities that don’t engage the objects of the BSA in a statutory sense, such as digital radio channel planning decisions made under section 44A of the Radiocommunications Act.
[bookmark: _Toc35846807]Appendix B—List of submitters
The ACMA received the following submissions in response to the discussion paper.
Submissions received
	Name/Organisation
	Sector

	Alan Hughes
	Member of the public

	Australian Broadcasting Corporation (ABC)
	National broadcasting

	Australian Narrowcast Radio Association (ANRA)
	Narrowcasting

	Brendan Agpasa
	Member of the public

	Broadcast Australia (now BAI Communications Australia)
	Transmission infrastructure

	Commercial Radio Australia (CRA)
	Commercial radio broadcasting

	Community Broadcasting Association of Australia (CBAA)
	Community radio broadcasting

	Digital Radio Mondiale (DRM) Consortium Project Office
	Standards/technology

	Eon Broadcasting (redacted)
	Commercial radio broadcasting

	First Nations Media
	Indigenous broadcasting

	Federal Chamber of Automotive Industries (FCAI)
	Automotive

	Ford Motor Car Company (Ford)
	Automotive

	Golden Days Radio
	Community radio broadcasting

	Living Arts Canberra
	Content/production

	Noise FM
	Narrowcasting

	Radioinfo (Steve Ahern)
	Trade press

	Special Broadcasting Service (SBS)
	National broadcasting

	Super Radio Network
	Commercial radio broadcasting

	World Media
	Narrowcasting



[bookmark: _Toc35846808]Glossary
	AM
	amplitude modulation
A method of radio broadcasting where the radio signal is modulated (varied) by changing its amplitude. Radiofrequencies for AM broadcasts are expressed in kilohertz (kHz).

	bandwidth
	In the internet industry, it refers to the capacity of a connection to carry information, while in radiocommunications, it is the amount of radiofrequency spectrum used for a particular function.

	bit/s
	bits per second
Rate of transfer of data. See also kbit/s, Mbit/s.

	broadband
	Describes a class of internet access technologies, such as ADSL, HFC cable and wi-fi, offering a data rate significantly higher than narrowband services. These services are usually ‘always-on’ and do not tie up a telephone line exclusively for data. Broadband is a relative rather than absolute concept, 256 kbit/s widely regarded as the lower limit for broadband access.

	BSB
	broadcasting services bands
Parts of the radiofrequency that the Minister has designated by legislative instrument under subsection 31(1) of the Radiocommunications Act 1992 to be primarily for broadcasting purposes.
BSB spectrum is planned in accordance with Part 3 of the Broadcasting Services Act 1992.
The broadcasting services bands used for radio are:
AM band: 526.5 to 1606.5 kHz
FM band: 87.5 to 108 MHz.

	data rate
	Volume of data able to be transmitted over a given period. Data rates are usually measured in bits per second.

	DRM
	Digital Radio Mondiale
Uses the existing AM broadcast frequency bands and is designed to fit in with the existing AM broadcast band plan, based on signals of 9 kHz or 10 kHz bandwidth. All data produced from the digitally encoded audio and associated data signals is shared out for transmission across many closely spaced carriers.

	eMBMS
	enhanced Multimedia Broadcast Multicast Service
The standard for providing broadcast multimedia services through LTE (4G) network. eMBMS enables the same content to be delivered to many users at the same time, resulting in a more efficient use of network resources when compared to each user receiving the same content individually.

	feMBMS
	further evolved Multimedia Broadcast Multicast Service
Further evolution of eMBMS, enabling new features including operation without SIM cards for the broadcast applications, downlink only mode, option to utilise the full signal bandwidth for multicast/broadcast applications and more flexible network configuration with large signal frequency networks. FeMBMS will be used a basis for the terrestrial broadcast mode for the 5G multimedia.

	FM
	frequency modulation
A mode of radio broadcasting in which the frequency of the radio signal is modulated (varied) with the amplitude of the audio signal. FM radio signals have good immunity to electrical interference and provide consistent quality reception during the day and night. The geographical coverage area varies, but for a high- power FM transmitter can be up to 100 kilometres. Radiofrequencies for FM broadcasts are expressed in megahertz (MHz).

	HD radio
	high definition radio—formerly known as in-band on-channel (IBOC)
A digital radio technology that is similar to DRM, except it uses proprietary rather than open source standards. It has been implemented in the United States as a simulcast for AM and FM radio.

	HPON
	High-power open narrowcasting
Transmitter licences that authorise open narrowcasting services in the broadcasting services bands, where the licensed power is greater than 1 watt in an urban area and greater than 10 W in a non-urban area. HPONs are generally planned in a licence area plan.

	IP
	internet protocol
A set of rules governing the format of data sent over the internet or other network

	ITU-R
	International Telecommunication Union Radiocommunication Sector 
Founded in 1865, the ITU is the United Nations specialised agency for information and communication technologies. The radiocommunication sector’s primary objective is to ensure interference-free operation of radiocommunication systems.

	kB
	kilobyte(s)
A thousand bytes. See byte(s).

	kbit/s
	kilobits per second
Data transfer rate of 1,000 bits per second. See bit/s.

	LPON
	Low-power open narrowcasting
Transmitter licences that authorise open narrowcasting services in the broadcasting services bands, where the licensed power is no more than 1 watt in an urban area and 10 watts in a non-urban area. LPONs are not planned in a LAP. A sub-band of FM frequencies is set aside for LPONs. Unlike HPONs, which have bespoke technical parameters, LPONs in the sub-band must comply with a simple planning model. This sees LPONs limited to a coverage radius of around 2 km, allowing LPON frequencies to be reused every 10 km.

	LTE
	Long-term evolution
A standard for 4G wireless broadband communications.

	LTE-B
	LTE broadcast
Broadcast/multicast of content through LTE (4G) network using eMBMS standard.

	MB
	Megabyte(s)
One million bytes. See byte(s).

	Mbit/s
	Megabits per second
Data transfer rate of one million bits per second. See bit/s.

	metropolitan licence areas
	The commercial radio licence areas containing Brisbane, Sydney, Melbourne Adelaide and Perth. Canberra and the state capitals Darwin and Hobart have been considered regional licence areas for DAB+ digital radio purposes.

	MHz
	Megahertz
One million Hertz.

	ministerial reservation
	Section 31 of the Broadcasting Services Act 1992 provides that the Minister can, by legislative instrument, notify the ACMA that capacity in an area is to be reserved for national or community broadcasting. The ACMA would give practical effect to the reservation by planning a technical specification for the reserved capacity, in a licence area plan.

	national broadcasting
	Broadcasting services provided by the ABC and SBS in accordance with their enabling legislation, and services provided under the Parliamentary Proceedings Broadcasting Act 1946.

	open narrowcasting service
	A free-to-air broadcasting service that has its reception limited by being targeted to a special interest group, by being intended for limited locations, by being provided during a limited period, or limited for some other reason.

	solus market
	A radio licence area with a single licensee and no more than 30 per cent population overlap with any adjacent licence area. Generally, a regional solus market will have one AM and one FM licence, each held by the same licensee; the FM licence being a ‘supplementary licence’ issued under the provisions of section 39 of the BSA.

	sub- metropolitan community radio broadcasting service
	Sub-metropolitan community radio broadcasting services cover a smaller local area such as suburb or a district within a larger metropolitan commercial licence area. Sub-metropolitan services can be authorised for the general community interest of the geographic area or for a specific interest (for example, ethnic group, youth, seniors).

	VAST
	Viewer Access Satellite Television
A platform that uses the Optus satellites to deliver television to householders in remote Australia, and in other parts of Australia that cannot receive adequate television reception. The VAST platform also carries several narrowcasting services, including Indigenous services.

	wi-fi
	wireless fidelity
Used generically to refer to wireless local area network (IEEE 802.11) technology providing short-range, high data rate connections between computers or mobile data devices and access points connected to a wired network.
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