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[bookmark: _Toc41055448]Executive summary
This paper sets out the next steps as we consider new approaches to spectrum sharing in Australia. It follows discussions with industry from the New approaches 
to spectrum sharing paper released in August 2019 and the associated spectrum 
tune-up. 
Consideration of spectrum sharing approaches was encouraged by international developments and interest from some industry sectors to better enable shared access to spectrum on a dynamic basis, as distinct from traditional, largely static, spectrum access regimes. Indeed, this distinction was something the ACMA sought to highlight early on in our discussions with industry. 
Submissions covered a broad range of themes and wide-ranging views. Themes included international developments and examples, opportunities and challenges, potential use cases, candidate frequency bands for shared access, spectrum sharing principles and frameworks for shared access. 
Views on the scope for non-traditional spectrum sharing diverged strongly. Operators who currently enjoy certain, largely exclusive, rights through spectrum licensing or other targeted authorisation mechanisms (for example, Defence apparatus licensing) expressed concerns around dynamic shared-access regimes in these bands. Concerns specifically related to issues such as protection from interference, potential additional regulatory/administrative burdens and the erosion of current and future certainty of access. Overall, these concerns focused on aspects that they believed might ultimately compromise their current and future use of the spectrum, either from an interference or certainty perspective. 
In contrast, there was significant interest from other operators such as wireless internet service providers (WISPs) and technology manufacturers/providers in adopting new sharing approaches that utilise more dynamic access arrangements. In particular, spectrum sharing was mooted as a potential means of enhancing wireless broadband services to regional communities. 
Other drivers included a simple lack of spectrum supply and difficulties new market entrants face in accessing spectrum. Several candidate frequency bands were suggested, along with regulatory models based on regimes being considered or implemented in other countries. 
This feedback highlighted that non-traditional spectrum sharing approaches will not be appropriate in all circumstances. But clearly, there are potential avenues where its application could be beneficial to both industry and consumers. Realising these benefits are made difficult by the somewhat polarised views expressed by industry. Without commitment from a range of sectors, and without a clear ‘champion’ that not only advocates for the introduction of non-traditional spectrum-sharing arrangements, but will also design and propose arrangements that might be workable within existing frameworks, it is hard to see where the momentum for this type of change will come from. 
The ACMA recognises that industry seeks access to suitable spectrum in a way that best meets their needs. In this context, suitable spectrum can mean that which has optimal propagation characteristics and/or equipment availability, and ideally be available under a licensing regime that is most conducive to their business needs. 
In the context of the current discussion, this access can be achieved in one of three ways—through ‘traditional’ licensing arrangements using static sharing means, via non-traditional shared access through techniques such as dynamic spectrum access (DSA), and increased access to wide-area licensed spectrum holdings on a geographic availability basis. The ACMA notes that these approaches aren’t mutually exclusive—for example, DSA arrangements are often associated with access to spectrum already subject to wide-area licences. 
[bookmark: _Toc38020749][bookmark: _Toc41055449]Traditional access arrangements
As outlined in the five-year spectrum outlook (FYSO), the ACMA continues its work program of developing new, and optimising existing, spectrum access arrangements. This work program recently delivered a number of decisions that, once implemented, will provide internationally harmonised spectrum for standardised wireless broadband technologies under ‘traditional’ licensing regimes. This includes licensing approaches specifically designed for operators seeking to provide localised wireless broadband services. The ACMA’s information paper on spectrum options for local area wireless broadband services outlines current and planned spectrum options and licensing approaches suitable for local area wireless broadband providers. 
In addition to those arrangements where decisions have already been made, the FYSO also identifies a number of additional bands that are currently being reviewed that, depending on ACMA decisions, may also offer additional options for similar use cases. 
[bookmark: _Toc38020750][bookmark: _Toc41055450]Dynamic Spectrum Access arrangements
Based on the evidence currently available, there appears to be two broad options available to progress new non-traditional sharing via DSA. 
The first option is for the ACMA to begin developing and implementing DSA frameworks contemplated in the recent discussion. 
The second option is to take a more responsive approach, where the ACMA might, for example, facilitate trials and/or implement certain sharing approaches in response to specific proposals among relevant parties that might share the spectrum.
While there is momentum in some international jurisdictions, and we recognise general interest in the Australian market, the ACMA has not received any detailed sharing proposals for consideration. Therefore, given the existing spectrum options available to prospective licensees, and noting the current limited interest in sharing, the ACMA does not intend to prioritise the development of a formal, ongoing DSA regime at this time. 
The ACMA remains open to supporting industry-led trials of non-traditional spectrum sharing arrangements such as DSA. While some submissions provided details on what potential shared-access deployments might look like, for example, which technologies, frequencies and licensing frameworks might be suitable, we are interested in receiving specific and detailed trial proposals. If feasible, the ACMA is prepared to both facilitate discussions between affected/interested operators and assist with licensing arrangements to help enable such trials. We continue to welcome any additional evidence and information from industry to inform the possible development of ongoing domestic DSA regulatory arrangements.  
Importantly, this approach will help Australia to benefit from international experience (for example, lessons learned from the US Citizens Broadband Radio Service (CBRS) rollout), and for domestic trials to be supported where possible. Both opportunities will help bridge the knowledge gap and inform future considerations. 
[bookmark: _Toc41055451][bookmark: _Toc38020751]Access to wide-area licensed spectrum 
The desire for new ways for third parties to access spectrum holdings already licensed to other users (such as spectrum licensed bands/areas) raises several issues. 
One of the key challenges the ACMA faces in its role as spectrum manager is to balance flexibility of regulatory arrangements to adapt to new spectrum uses with certainty of rights of access and use for existing licensees, in particular those holding spectrum licences. In managing spectrum, the ACMA has regard to the object of the Radiocommunications Act 1992 (the Act), which includes seeking to maximise the overall public benefit derived from using the radiofrequency spectrum as well as providing a responsive and flexible approach to meeting the needs of users of the spectrum. The ACMA will also consider the rights of licensees and aims to provide a stable framework that encourages investment but also contributes to that public benefit. 
In addition, the Act imposes limitations as to when and how the ACMA can authorise other users to access spectrum, subject to a spectrum licence. The current regulatory arrangements are based on bilateral arrangements being established between the spectrum licensee and the access seeker. The ACMA is aware of some occurrences of this occurring but anecdotally, this does not appear to happen very often.
In the past, the ACMA has facilitated discussions between access seekers and other licensees. The ACMA can facilitate these types of spectrum access discussions by bringing relevant parties together. While generally not in a position to impose a sharing outcome without the consent of the licensee, as part of its broader spectrum management responsibilities, the ACMA is interested in knowing the outcomes of bilateral discussions. Such information will assist the ACMA in developing future frameworks.  

[bookmark: _Toc41055452]Introduction
[bookmark: _Ref498953609][bookmark: _Toc519765109][bookmark: _Toc521585775][bookmark: _Toc5000067]Spectrum sharing is an essential component of effective spectrum management and a key tool in maximising the benefits that can be derived from the radiofrequency spectrum. It allows spectrum uses and users to coexist and operate with their unique services and use cases. Coexistence of spectrum users is the primary objective of sharing and contributes to expanding the overall utility of the spectrum resource. 
Internationally, there have been numerous developments in the non-traditional, dynamic spectrum sharing space, with evolving technologies and regulatory arrangements being developed to improve the overall efficiency of spectrum. These developments were one of the drivers for the release in August 2019 of the initial discussion paper on non-traditional sharing approaches. As part of this process, the ACMA has been keen to draw a distinction between what can be termed as ‘traditional’ and ‘non-traditional’ sharing approaches, and then delve into where international examples of the latter might be usefully implemented in Australia. The ACMA does not intend to replicate that discussion here, so newcomers to the conversation can read this paper in conjunction with the initial discussion paper on non-traditional sharing approaches.
[bookmark: _Toc26961224][bookmark: _Toc35524514][bookmark: _Toc38020753][bookmark: _Toc41055453]Discussions to date
Spectrum tune-up
The ACMA held a spectrum tune-up on 28 August 2019 to discuss new and emerging approaches to sharing spectrum and their potential suitability for the Australian environment. It aimed to elicit views from industry and government stakeholders on potential opportunities for increased spectral efficiency and approaches that the ACMA could undertake to better facilitate non-traditional approaches such as dynamic spectrum access (DSA).
Speakers at the tune-up came from two broad perspectives. The first session featured speakers broadly categorised as ‘facilitators’—the ACMA and Federated Wireless. In this session, overviews of a range of technical and regulatory considerations underpinning non-traditional sharing, along with some examples of international developments were presented. 
The key international example was the CBRS model, which is a good current example of a multi-tier automated spectrum-sharing implementation involving a diverse group of stakeholders, technologies and licence structures. 
In the second session, speakers broadly categorised as ‘operators’ included the Australian Mobile Telecommunications Association (AMTA), the Wireless Internet Service Provider Association of Australia (WISPAU) and the Department of Defence, who spoke of their unique business requirements and positions—both ‘for’ and ‘against’—on adopting new, dynamic, approaches to shared access to spectrum in Australia. 
Information paper and invitation to comment
As mentioned above, an information paper was released to both prime discussion at the tune-up and invite comments on a range of themes, including:
recent developments on non-traditional sharing techniques and their potential relevance to the Australian spectrum environment 
regulatory arrangements the ACMA might consider facilitating new spectrum sharing approaches
potential business cases for shared access seekers and roles for industry/government
potential use cases and challenges for non-traditional sharing arrangements.
Comments closed on 27 September (See: IFC:25/2019). Twenty-two public submissions (listed in Appendix A) and one companion commercial-in-confidence submission were received. A high-level summary of submissions is provided below. 
[bookmark: _Summary_of_submissions][bookmark: _Ref33522918][bookmark: _Ref33527973][bookmark: _Ref26953281][bookmark: _Toc35524515]Summary of submissions
Overall, the importance of spectrum sharing in the broad sense was acknowledged, but with differing views on what, if any, new approaches might be appropriate in the Australian spectrum management context. The majority of respondents agreed that new approaches to spectrum sharing should at least be investigated to help maximise the overall public benefit derived from use of the spectrum. However, there were divergent views on which approaches towards implementing such arrangements should be taken. For example, some incumbent licence holders opposed any measures that might challenge exclusivity in existing spectrum holdings. Submissions can be viewed here and a summary of views by sector is provided below:
Defence
Defence emphasised their desire for exclusive rights to spectrum identified principally for the purposes of Defence use in the Australian Radiofrequency Spectrum Plan (ARSP) that are generally licensed via the Defence apparatus licence type. They opposed shared access to these bands, citing a range of practical, technical and security issues with non-traditional sharing arrangements that have been adopted in other countries. Defence argued that there were opportunities for improved shared use of the spectrum outside of these bands that should be explored in greater detail. 
Mobile Network Operator (MNO) sector 
Responses expressed the view that exclusive rights of spectrum licensees should take priority over consideration of sharing, and that sharing shouldn’t cause interrupted spectrum access for MNOs to deliver 5G and related services. This was emphasised by one MNO citing an excerpt from a Global System for Mobile Communications (GSMA) 5G paper on Spectrum Public Policy Positions (July 2019)[footnoteRef:1] mentioning:  [1:  5G spectrum positions offer a roadmap for regulators.] 

Exclusively licensed spectrum should remain the core 5G spectrum management approach. Spectrum sharing and unlicensed bands can play a complementary role.
Another mobile operator pointed out the substantial investment MNOs have undertaken to provide and manage services for consumers. Any shared access to spectrum-licensed bands should be on incumbent licensees’ own terms, to provide the requisite certainty to plan and implement networks that ensure a return on their investments. It was also proposed that any non-traditional spectrum sharing implementation should be complementary to existing arrangements, not competing with them. As demand for 5G spectrum increases, any consideration of shared access should take into account the difficulties that such access might pose for incumbent users. Some open questions from this sector included:
What are the least costly and less restrictive approaches to meeting sharing policy objectives?
How do we balance between certainty and flexibility of spectrum access?
How is the cost of implementing sharing distributed and what might the overall financial benefit for the industry be?
In summary, MNOs suggested that the viability of non-traditional spectrum sharing models should be monitored as part of an ongoing work item for the ACMA.  As the benefits of spectrum sharing are still unproven, the ACMA should be aware but not proactive in this space until it develops further.   
Satellite sector
The satellite industry, in general, was cautious about non-traditional spectrum sharing approaches. They noted that any sharing arrangements should provide incumbents with uninterrupted access to allocated spectrum. The submissions argued that current spectrum sensing techniques have obvious limitations as a means of managing interference into satellite downlink receivers, because the signals strength from satellites are very low at the Earth’s surface, which makes it difficult to accurately detect the location of the receiver and interferer. It was also suggested that the security and integrity of any spectrum sharing system would need to be validated prior to any implementation.
TV broadcast sector
Respondents from this sector highlighted the importance of uninterrupted broadcast services for Australian audiences. They mentioned that any spectrum sharing arrangements along the lines of TV white spaces (TVWS), such as those implemented in the UK, would need to be carefully considered. 
Smaller network operators including wireless ISPs (WISPs)
WISPs were strongly in favour of non-traditional dynamic spectrum sharing arrangements in Australia. The WISP industry suggested that the ACMA should actively pursue multi-tier spectrum sharing arrangements for regional/remote area services in a number of encumbered frequency bands. 
According to one submission, 68 per cent or more of areas covered by spectrum licensees is currently not serviced by those licensees, and therefore unavailable for potential use in communities where agriculture, mining and safety services could benefit from the use of that spectrum. It was proposed that shared access to this spectrum could be facilitated in areas not served by MNOs to provide services to those communities.
There was limited support for DSA arrangements for Australia along the lines of the CBRS model, noting its cost and complexity. Instead, it was suggested that, as a starting point, the ACMA should investigate frequency bands and geographic areas where a simple two-tier sharing model might be feasible.
Technology manufacturers/providers
[bookmark: _Toc27563348]These respondents welcomed consideration of new approaches to spectrum sharing, adding that the consultation was well-timed. They suggested that primary drivers for these types of measures would include helping to enable smart cities, 5G rollout and improving digital connectivity in regional Australia. 
It was emphasised that licensed spectrum and existing MNO-type business models would remain a dominant delivery mechanism for wireless broadband services, however, the diverse range of use cases, and frequency bands supported by 5G standards potentially lends itself to a mix of different authorisation regimes. This could present new opportunities for industry verticals to enter the market to service a diverse and dynamic customer base—with wide ranging application and service requirements—in conjunction with more established service models.  
[bookmark: _Toc35524516]Views on international developments
International momentum for introducing non-traditional spectrum sharing was also discussed in submissions. A summary of major developments in this space was contained in the information paper—industry views on two of the models gaining the most attention are summarised below.
Citizens Broadband Radio Service (CBRS) in the United States (US)
In 2015, the US Federal Communications Commission (FCC) established rules to allow use of the CBRS band (at 3.5 GHz) by commercial broadband service providers, while protecting the incumbent shipborne and land-based US Department of Defence radars, commercial Fixed Satellite Service (FSS) receivers and commercial terrestrial fixed point-to-multipoint systems. This is a three-tiered sharing arrangement where the higher-tier user gets interference protection from lower-tier user. The CBRS model uses an automated spectrum access system (SAS), fixed sensor network and databases to dynamically manage access hierarchies. The middle-tier users will have access through PAL (priority access license) in the band and the lower-tier users will have unlicensed access with no interference protection. The CBRS initial commercial deployment commenced in September 2019 and the PAL auction will begin in June 2020. 
Even though majority of submissions mentioned CBRS in their responses, views were predictably divided on the suitability of a CBRS-type model for Australia. Some responses were supportive of this type of model, while others suggested that adopting such a complex and infrastructure-dependant system would not be appropriate at this stage, as the actual benefits and challenges of CBRS are yet to be proven. The general feeling was that, if a CBRS-type model was pursued in Australia, it should be a simpler variant.
Local access licence in the United Kingdom (UK)
A number of submissions referred to the local access licensing framework recently adopted in the UK to facilitate secondary access to MNO-allocated bands in remote and regional areas. This initiative, announced in July 2019, provides a framework for new shared access licensing arrangements to enable innovation and support new services in frequency bands covered by the UK Mobile Trading Regulations.[footnoteRef:2]  [2:  Ofcom, Local Access Licence.] 

Localised sharing in these bands is possible under a two-tier arrangement essentially comprising incumbents and access seekers for a limited timeframe (usually three years with the prospect of extension). The purpose is to make underutilised licensed spectrum (where there are no plans for use within the next three years) available in lower density areas. 
Given its simplicity in comparison to the CBRS model (for example, no monitoring infrastructure required), there was some support for the adoption of this type of approach in Australia to provide localised spectrum access for smaller operators, including new market entrants. However, in Australia many of the bands incorporated into this arrangement are spectrum licensed, which presents its own set of challenges (described in detail in the Discussion chapter of this paper).
[bookmark: _Discussion][bookmark: _Toc41055454]Discussion
[bookmark: _Ref498952106]As evident in the Summary of submissions chapter, there is some interest in adopting non-traditional sharing arrangements in Australia. Conversely however, there are a number of significant issues that need to be discussed before contemplating such arrangements. These issues are discussed in this chapter.
[bookmark: _Toc35524518][bookmark: _Toc41055455]Frequency bands proposed for new sharing approaches
Table 1 lists specific frequency bands that were proposed in submissions or raised in decisions for potential consideration of new spectrum-sharing arrangements. These included proposals involving frequency bands currently allocated for spectrum licensing. For example, the Pivotel Group proposed sub-1 GHz bands held by MNOs for shared access by private LTE networks in regional and remote areas such as mine sites, using a framework similar to the local access licensing model adopted by Ofcom. 
List of frequency bands proposed for spectrum sharing
	Respondent
	Proposed band
	Proposed sharing approach

	Pivotel Group
	700, 850 and 900 MHz 
	Licensed access to spectrum in remote and regional areas for Private LTE and mining applications

	Sirion Global
	1980–2010 MHz/
2170–2200 MHz 
	Authorisation of mobile satellite services with a ground component (IoT applications)

	WISPAU
	3300–3900 MHz
	Shared access for wireless broadband services 

	Motorola Solutions
	3400–4200 MHz 
	Shared access for industrial and enterprise use

	Open spectrum 
	3300–3400 MHz and 4500–4990 MHz 
	Provision of wireless broadband services in remote areas

	Vodafone Hutchison Australia (VHA)
	3400–3575 MHz
	Shared access to NBN held spectrum 

	Wi-Fi alliance
	5925–7125 MHz band 
	Arrangements for LIPD to access (unlicensed band)  



The current discussion on new approaches to spectrum sharing focuses on the generalities of the concepts, rather than band-specific proposals. The ACMA’s five-year spectrum outlook (FYSO) identifies its annual work program on specific bands and issues. In some cases (mentioned below), these bands are already on the ACMA’s work program and being actively considered in current processes. The FYSO is updated annually, which provides the opportunities for parties to propose the addition of band specific matters. 
The ACMA notes that work is underway to consider some of the specific bands listed above. In the case of the 1980–2010 MHz/2170–2200 MHz band raised by Sirion Global, arrangements in that band are the subject of the separate 2 GHz band consultation process. Similarly, VHA’s interest in access to spectrum currently licensed to NBN in parts of the 3400–3575 MHz band in certain areas has already been considered by the ACMA.
[bookmark: _Toc35524519][bookmark: _Toc41055456]Non-traditional DSA sharing arrangements 
As discussed in the Summary of submissions section, non-traditional DSA sharing arrangements are being introduced internationally (notably, CBRS in the US). While these arrangements show promise as a way to increase spectrum efficiency and access, it is early days and it will be difficult to gauge their success for some time yet.  
Interest in adopting new forms of spectrum sharing needs to be considered in the context of the potential available spectrum alternatives that may serve to alleviate particular pressures for spectrum access. For example, the main proponents of introducing new spectrum sharing arrangements are smaller network operators (including WISPs). These providers typically offer fixed wireless (FWA) or private mobile networks (referred to as ‘private LTE networks’) to small or medium-sized geographical areas such as schools, mines, campuses, small towns and businesses. 
Relevant to the spectrum requirements of these operators is a recently released information paper on spectrum options for local area wireless broadband services. This information paper identifies current and future bands that may be suitable for smaller network operators—these consist of eight apparatus licensed bands and seven bands subject to class licensing. The availability of these current and future bands may also have implications for the need to actively pursue a DSA sharing regime in the near term.
While there is merit in proposals for efficient use of spectrum, the ACMA sees value in proof-of-concept trials to inform the development of ongoing regulatory arrangements. Importantly, trials or ongoing dynamic access arrangements should proceed where the benefits derived from those arrangements outweigh the costs of implementation. Much, if not all, of the benefits of access would be captured by access seekers. It could be expected, therefore, that access seekers would bear the cost of establishing such arrangements (either directly by providing the relevant infrastructure or indirectly via payments to a third-party ‘manager’). 
Australia has traditionally been a ‘fast follower’ in implementing international spectrum arrangements, however in this case, there are a number of factors, including the relative immaturity of current international DSA deployments and an absence of strong interest in such dynamic approaches, that would suggest a more circumspect approach is needed. 
Accordingly, the ACMA considers it prudent to maintain a watching brief on these international developments while working to gain a better understanding of domestic use cases for, and potential implications of, such sharing approaches in Australia. A key part of this process will be support for local trials of DSA schemes. Proposals for such trials were invited at the spectrum tune-up, and while submissions to the consultation process identified potential scenarios, use cases and frequency bands for shared access, there was no real specificity in terms of proposals for actual trials. Eliciting this specificity and exploring potential trial options are the next steps in this process. 
[bookmark: _Toc35524520][bookmark: _Toc41055457]Increased access to bands licensed with a high degree of exclusivity 
Respondents to the consultation identified the current regulatory framework that gives ‘higher degree of exclusivity’ to licensees over a band is the greatest barrier to the adoption of non-traditional sharing arrangements. These ‘higher degree of exclusivity’ licences include those that are subject to spectrum licensing and other targeted authorisation mechanisms—for example, Defence apparatus licensing. A key concern was centred around the largely exclusive rights afforded to spectrum licensees, which prevent access to spectrum licensed bands on a shared basis, even when the spectrum licensee was not using the spectrum in a specific area. 
One submission raised the suggestion of moving from traditional existing spectrum licensing regimes to a new ‘equal access’ dynamic spectrum sharing system. In their view, the substantial spectrum bandwidth and tenure afforded by the current spectrum licensing scheme allows large MNOs to prioritise investments in more lucrative geographic areas that drive to maximise return on investment inevitably deprioritises investment towards services in remote and regional areas. 
The proposed ‘equal access’ regime would abolish the concept of Australia-wide spectrum licence holdings for long durations, in favour of using price-based mechanisms to determine a primary user, who would specify the geographic area, bandwidth and duration of their operation. The purpose of this proposal was to foster a competitive bidding environment, where new entrants would be welcome to participate and obtain a licence in unused spectrum in regional and remote locations. This would result in there being no ‘incumbent’ or ‘exclusive’ licensees, rather ‘priority access’ licensees would have interference protection from unlicensed or opportunistic licensees in a two-tier hierarchy.
The ACMA sees the merits of the careful allocation of long-term exclusive spectrum access rights (such as via spectrum licences) to promote certainty and the associated benefits it provides, including enabling long term infrastructure investment. However, granting exclusive access rights limits sharing opportunities. New sharing techniques (like the Local access licence arrangement in the UK) are opening up possibilities for shared access while retaining certainty for the main spectrum access rights holder.
The premise of opening existing spectrum-licensed bands for shared access is limited under current legislation and licence conditions. Instead, we encourage access seekers to negotiate with licence holders to access spectrum under third-party access arrangements. In these cases, the ACMA may be asked to play a facilitator role to identify terms and conditions that might be agreeable to both incumbents and access seekers. 
Noting the current regulatory limitations on authorising apparatus licensing within spectrum licensed spaces, there is potential, but limited scope within the current regulatory framework to encourage shared use through improved third party access where spectrum might otherwise not be productively used. For instance, the ACMA might consider how future spectrum licence conditions could be optimised to incorporate a mechanism for increased utilisation of unused spectrum. Such an approach would need to carefully balance the benefits of exclusivity offered under spectrum licensing with increased access to spectrum under third party access arrangements. Furthermore, some of the current initiatives discussed in this paper to make additional spectrum available, including more flexible apparatus licensing arrangements through the use of area wide licences, may, at least in the near term, remove or reduce the pressure for more novel spectrum access arrangements such as DSA or third party access to spectrum licensed bands. They might also present a future alternative to spectrum licences where wide-area licensing is required but the legislated constraints of spectrum licensing are less suited to secure improved sharing in an allocation process, if that is an objective to be pursued. 
Any alteration of spectrum licence rights, such as those that would allow the ACMA to issue apparatus licences in spectrum-licensed bands/areas (apart from under special circumstances), would otherwise be a matter for legislative reform. The Australian Government is currently undertaking a review of the spectrum management framework through a staged approach to amend the Act. Further information on spectrum reform is available from the Department of Infrastructure, Transport, Regional Development and Communications.

[bookmark: _Ref33525650][bookmark: _Toc35524521][bookmark: _Toc41055458]Next steps
Responses to the previous round of consultation demonstrated that there is some support for the consideration of potential regulatory options to increase shared access to spectrum, but a note of caution was evident from numerous submissions.
There are clearly diverging views; however, it is evident that the introduction of any non-traditional spectrum sharing regime will be challenging in the absence of a commitment from a number of often competing sectors. Both incumbent and prospective spectrum users might need to sacrifice some degree of exclusivity, which is not common practice under traditional licensing arrangements. 
Concurrently, there needs to be sufficient demand for lower-tier access to justify the cost of implementing such arrangements to both government and industry alike. This demand will itself be influenced by the degree to which such arrangements might be fit-for-purpose for the expected use cases or business models of prospective lower-tier users. To progress innovative sharing arrangements, we are seeking practical evidence on the feasibility of non-traditional sharing arrangements. This evidence is best garnered through trials of the different technologies and access systems, preferably in encumbered spectrum (with the necessary agreement from incumbents) to effectively assess the impact on incumbent operators.
The ACMA is open to supporting industry-led trials of non-traditional spectrum sharing arrangements such as DSA. While some submissions provided details on what potential shared-access deployments might look like, for example, which technologies, frequencies and licensing frameworks might be suitable, we are interested in receiving specific and detailed trial proposals. So, we are open to considering detailed proposals from industry that set out key trial parameters such as: 
proposed spectrum bands 
operating conditions, including tiering arrangements and how the sharing framework would operate
details on the financial costs of a trial and which parties would contribute to these costs
the benefits and potential business cases that such a trial might inform 
what future demand for these types of arrangements might ultimately present
the potential impact on incumbent services, including any additional licensing or operating constraints that might result from shared access. 
The ACMA will consider any proposal on its merits, and where possible and feasible, will endeavour to assist by liaising with potentially affected licensees and assist with trial licensing arrangements if agreements can be reached.
[bookmark: _Toc41055459]Appendix A: List of submissions to ‘New approaches to spectrum sharing’ consultation
1. Department of Defence
2. Telstra
3. Vodafone
4. Nokia
5. NBN Co
6. Huawei Technologies
7. Optus
8. Australian Mobile Telecommunications Association (AMTA)
9. Cambium Networks
10. Communications Alliance Satellite Services Working Group (SSWG)
11. Pivotel Group
12. Sirion Global
13. Wireless Internet Service Provider Association of Australia
14. Motorola Solutions
15. Facebook
16. Federated Wireless 
17. IEEE 802 LAN/MAN Standards Committee
18. Wi-Fi Alliance
19. Dynamic Spectrum Alliance
20. Open Spectrum
21. Special Broadcasting Service Corporation (SBS)
22. Free TV Australia
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