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[bookmark: _Toc441074797][bookmark: _Toc441074798][bookmark: _Toc443910646]1	Introduction 
The Australian Communications and Media Authority (the ACMA) released the discussion paper Beyond 2020—A spectrum management strategy to address the growth in mobile broadband capacity (Beyond 2020) on 10 September 2015. The paper seeks industry feedback on the ACMA’s medium- and longer-term planning approaches to address rising demand for mobile broadband services. Seventeen submissions were received to the discussion paper from the following organisations:
Alcatel-Lucent[footnoteRef:2] [2:  Alcatel-Lucent combined operations with Nokia in January 2016. However, in this paper, they will be referred to as Alcatel-Lucent. ] 

Australian Mobile Telecommunications Association (AMTA)
Australian Subscription Television and Radio Association (ASTRA)
Bureau of Meteorology (BoM)
Communications Alliance
Defence
Foxtel
Global VSat Forum (GVF)
GSMA
Inmarsat
Madhulika Tripathi
Mississippi Consulting
NBN Co Limited (nbn)
Omnispace Australia
Optus
Taggle Systems
Telstra.
Due to the concerns of some stakeholders that further or revised comment on the proposed work program may be required following the conclusion of WRC-15 (for example, in light of changes in the international planning status of a particular band), supplementary submissions on the proposed work program were allowed up until Thursday 24 December 2015. Two supplementary submissions were received, from AMTA and Communications Alliance.
A brief summary of each submission is contained in Section 2 with a more detailed account of feedback to each issue in the discussion paper outlined in Section 3. 
[bookmark: _Toc441074799][bookmark: _Toc443910647]2	Summary of individual submissions 
Seventeen submissions and two supplementary submissions were received to the Beyond 2020 discussion paper. A brief summary of the submissions from each individual organisation is provided below.
[bookmark: _Toc441074800][bookmark: _Toc441235773][bookmark: _Toc442428348][bookmark: _Toc443910648]Alcatel-Lucent
Alcatel-Lucent generally supported the ACMA’s shift towards a holistic approach in spectrum allocation, noting that it would deliver greater flexibility. While Alcatel-Lucent shared the 10 assumptions developed in Beyond 2020 and welcomed the five strategies, they recommended that the ACMA maintain a pragmatic approach to the market and take into account the reality of spectrum allocation and deployment. They suggested that the ACMA adopt a more proactive approach in the identification of new spectrum bands and actively engage with industry on this topic. They noted that Australia is playing a key role internationally (ITU) and regionally (APT) and it must continue.
Alcatel-Lucent welcomed the ACMA’s proposed transparent spectrum management planning process. However, they believed the different proposed stages, as described, appear unclear, particularly in relation to how a spectrum band may progress to another stage.
[bookmark: _Toc441074801][bookmark: _Toc441235774][bookmark: _Toc442428349][bookmark: _Toc443910649]Australian Mobile Telecommunications Association (AMTA)
AMTA supported the ACMA in its move away from focussing on explicit quantitative targets of spectrum to be made available for mobile broadband. AMTA agreed that the ACMA’s proposed adoption of a holistic approach will enable greater flexibility and responsiveness in meeting the demand for spectrum for mobile broadband as well as other uses.
AMTA noted that while spectrum is a vital resource for mobile network operators, it also represents a significant investment, with acquisition decisions subject to high levels of analysis and scrutiny. AMTA asserted that mobile operators always look to use their spectrum assets as efficiently as possible to deliver the required capacity to their customers by the most effective means—including deployment of additional infrastructure and more spectrally efficient technologies. Moreover, AMTA submitted that the requirement to use spectrum efficiently must be an imperative for all spectrum uses, not only spectrum used for mobile broadband.
AMTA believes that the ACMA’s approach to spectrum planning needs to be more proactive at both a domestic and international level to ensure long lead times are minimised and prevented from inhibiting use and innovation in Australia.
AMTA believes that Australia’s fundamental spectrum policy approach should be to maximise flexibility and keep all viable options open in relation to future spectrum bands for mobile broadband services. AMTA stated that such an approach is important if longer-term spectrum options for mobile broadband are to be created that can be used to ensure that Australia continues to be a competitive, innovative and productive economy.
AMTA promoted more proactive consideration of the 2700–2900 MHz band, the 900 MHz band, the 3400–3700 MHz band and bands above 6 GHz. 
[bookmark: _Toc441074802][bookmark: _Toc441235775][bookmark: _Toc442428350][bookmark: _Toc443910650]Australian Subscription Television and Radio Association (ASTRA)
ASTRA welcomed the key positions outlined in Beyond 2020 in relation to the challenge of meeting demand for mobile broadband capacity. ASTRA strongly supported the commitment by the ACMA to a multi-faceted consideration of how to meet the challenge of increasing demand for mobile broadband services. In particular, ASTRA stated that close scrutiny of strategies other than spectrum re-farming will be vital in ensuring that unnecessary impacts on incumbent spectrum users are minimised.
ASTRA also continues to support the Total Welfare Standard as a means of assessing a full range of interests and finding the appropriate balance of those interests.
[bookmark: _Toc441074803][bookmark: _Toc441235776][bookmark: _Toc442428351][bookmark: _Toc443910651]Bureau of Meteorology (BoM)
BoM noted that the outcomes of 2015 World Radiocommunications Conference (WRC-15) demonstrated that many bands studied under WRC-15 agenda item 1.1 were considered by ITU member countries to be already utilised for their highest value use, and that the risks to existing applications of allocating more spectrum to mobile broadband outweighed the benefits. 
BoM also outlined some of the challenges in the valuation of spectrum it and some other organisations use for public good applications. They noted that a market-based model for determining a purely monetary value of spectrum where public good users such as BoM are placed in direct competition with commercial bidders is clearly not appropriate and would not be in the best interests of the Australian public.
BoM’s view is that much if not all of the anticipated increase in demand for mobile broadband could be met by utilising spectrum above 20 GHz. BoM also proposed that the 2700–2900 MHz band be removed from the ACMA’s work program for mobile broadband spectrum planning. 
[bookmark: _Toc441074804][bookmark: _Toc441235777][bookmark: _Toc442428352][bookmark: _Toc443910652]Communications Alliance
Communications Alliance commended the ACMA’s foresight to consider spectrum management strategies for mobile broadband beyond 2020. They believed that a framework of the future should be one underpinned by flexibility, and noted that proposals in the spectrum review are expected to assist in providing such flexibility and should reduce the requirement for the ACMA to make reallocation decisions in the future, providing the thinking is broad ranging enough.
The flexible use of spectrum becomes critically important to facilitate innovation in future markets. By way of an example, one could envisage a framework where parties could agree with each other to transfer uses of spectrum over time on a commercial basis. Ideally, this could result in moving spectrum to highest value use over time. The opportunity would also be there for incumbents’ costs and the business value of their spectrum to be compensated. 
In reviewing the assumptions outlined in Beyond 2020, Communications Alliance members concurred that there is little with which to disagree. However, they felt that only time will provide the visibility and clarity of the arguments in the discussion paper from which the assumptions have been derived and that the assumptions will need to be validated over time.
[bookmark: _Toc441074805][bookmark: _Toc441235778][bookmark: _Toc442428353][bookmark: _Toc443910653]Supplementary submission from the Satellite Services Working Group (SSWG) of Communications Alliance
This supplementary submission reflected the views of the Satellite Services Working Group (SSWG) of Communications Alliance and highlighted the following bands of specific interest to the SSWG: 
the 1518–1559 MHz MSS downlink band and the potential interference from IMT systems operating in the 1427–1518 MHz band 
the 1980–2010 MHz and 2170–2200 MHz bands to be retained for MSS use in Australia 
the use of the 3575–3700 MHz band for mobile broadband to be reconsidered in light of developments at WRC-15 and the lack of harmonised IMT identification in this band. 
[bookmark: _Toc441074806][bookmark: _Toc441235779][bookmark: _Toc442428354][bookmark: _Toc443910654]Defence
Defence was generally supportive of the proposals and had a number of suggestions that they believed would be strategy enablers for the assessment of Highest Value Uses (HVU) and band replanning. In particular, they suggested status accounting for HVU assessments and band-replanning projects should be integrated and linked to frequency bands in the Australian Radiofrequency Plan 2013 (ARSP). They suggested HVU assessments be conducted for all bands and appended to the ARSP. 
Defence described the following factors as being important in a sound assessment of HVU:
clear and well-communicated terminology
documented assessment guidelines that are generally accessible
current status accounting and reporting of HVU status for all bands in the ARSP.
Additionally, Defence recommends an integrated framework be used to incorporate public good uses of spectrum into the current dominant economic models.
[bookmark: _Toc441074807][bookmark: _Toc441235780][bookmark: _Toc442428355][bookmark: _Toc443910655]Foxtel
Foxtel endorsed the ASTRA submission and noted the importance of the Ku Band (11.7–12.7 GHz) for direct-to-home delivery of their broadcasting services. Foxtel would not support this band being considered for IMT in bands above 6 GHz.
Foxtel also noted the need to consider protection of licensed Earth stations in bands adjacent to 3575–3700 MHz, in consideration of that band for mobile broadband.
[bookmark: _Toc441074808][bookmark: _Toc441235781][bookmark: _Toc442428356][bookmark: _Toc443910656]Global VSat Forum (GVF)
GVF appreciated that Beyond 2020 was solution-orientated and was neutral in tone, noting that the spectrum needs of the mobile wireless industry are growing, but also recognising competing needs of other spectrum users. 
GVF argued that the spectrum requirements of the mobile industry are unjustified and could negatively affect the services of their members, including in C-band, 1.5 GHz and 2 GHz MSS. 
[bookmark: _Toc441074809][bookmark: _Toc441235782][bookmark: _Toc442428357][bookmark: _Toc443910657]GSMA
GSMA supported recognition that ensuring there is sufficient spectrum for mobile broadband is a significant matter and one that warrants a dedicated process and considerable industry consultation. However, GSMA is concerned that there is not sufficient spectrum available in the short to medium term for mobile broadband, noting the current evolution occurring with 4G, 5G and the Internet of Things. GSMA urge the ACMA to recognise this possibility and place a greater sense of urgency into its spectrum planning process. GSMA also cautions that the ACMA must ensure that the approach is adequately resourced. 
[bookmark: _Toc441074810][bookmark: _Toc441235783][bookmark: _Toc442428358][bookmark: _Toc443910658]Inmarsat
Inmarsat concurred with the general thrust of the discussion paper that ensuring adequate spectrum for mobile broadband is an important consideration for regulators. However, they noted that there is a grave danger of making bands available for mobile broadband that are not really needed for many years into the future, or are not needed at all. They stated that even a very preliminary identification of some satellite bands for terrestrial mobile applications can instigate uncertainty for operators and customers, undermine the long-term investments required by satellite operators and their customers, and thereby increase the cost of satellite applications.
Inmarsat noted that some of the bands identified by the ACMA as possible future bands for mobile broadband are used by satellite networks, partly to support mobile broadband. In particular, Inmarsat were concerned by several of the frequency bands that were identified in Beyond 2020, specifically the bands 1427–1518 MHz, 1980–2010 MHz, 2170–2200 MHz and 3575–3700 MHz. 
[bookmark: _Toc441074811][bookmark: _Toc441235784][bookmark: _Toc442428359][bookmark: _Toc443910659]Madhulika Tripathi
Mr Tripathi’s submission was focused on the overall regulatory system used for managing spectrum. He suggested that the current command-and-control regime is obsolete and that the new spectrum allocation strategy should introduce innovative licensing schemes. He also suggested the ACMA put more effort into the development of a commensurate spectrum policy that balances the flexibility of spectrum allotment and appropriate regulatory control.
[bookmark: _Toc441074812][bookmark: _Toc441235785][bookmark: _Toc442428360][bookmark: _Toc443910660]Mississippi Consulting
Mississippi Consulting’s submission focused on the extent to which Beyond 2020 addressed the potential spectrum for 5G mobile broadband. It addressed why it thinks the ACMA should be more active in giving consideration to 5G, in particular its likely demands on spectrum above 6 GHz. Mississippi Consulting felt Beyond 2020 did not deal adequately with the changes to the mobile broadband landscape that are likely if one was to be speculative, or could occur if one was to be more circumspect. Mississippi Consulting requested that the ACMA consider devoting increased effort to examining potential candidate band options for a 5G deployment in Australia. 
[bookmark: _Toc442428361][bookmark: _Toc443910661]nbn
nbn supported a holistic approach by the ACMA to spectrum management planning that appropriately considers the requirements of other services in addition to that of mobile broadband. nbn requested that the ACMA ensure that it continues to consider fixed broadband capacity requirements in the IMT spectrum bands identified in Beyond 2020.
[bookmark: _Toc441074814][bookmark: _Toc441235787][bookmark: _Toc442428362][bookmark: _Toc443910662]Omnispace Australia
Omnispace supported the use of transparent spectrum planning, innovative spectrum sharing, and flexible regulatory approaches to facilitate the introduction of new satellite services for rural and remote Australia, noting that an important element for success is early and ongoing consultation with both proposed new service providers and incumbents.
The submission focused on addressing concerns with the introduction of mobile broadband into the 1980–2010 MHz and 2170–2200 MHz bands, and the potential impact on any future introduction of an MSS S-band service into Australia. 
[bookmark: _Toc441074815][bookmark: _Toc441235788][bookmark: _Toc442428363][bookmark: _Toc443910663]Optus
Optus noted that it is critical for Australia to have a robust spectrum management strategy in place to ensure that future growth in demand for mobile broadband is not impaired by lack of spectrum. Optus concurred with the ACMA’s view that ‘rather than focus on arbitrary and simplistic targets, (it will) seek to provide the right spectrum at the right time to address the growth in demand for mobile broadband capacity.’ However, they believe further consideration needs to be given on how to measure whether the commitment to ‘provide the right spectrum at the right time’ has been achieved. Any commitments made under the ‘ACMA annual work program’ and relevant ‘Ministerial Policy Statements’, as proposed under the Spectrum Review, should also be included in this monitoring framework.
Optus considers that some levers for addressing mobile broadband capacity growth should remain in the domain of mobile network operators (MNOs). For example, how and when spectrum is used, technologies used to improve spectral efficiency and the deployment of appropriate network infrastructure.
[bookmark: _Toc441074816][bookmark: _Toc441235789][bookmark: _Toc442428364][bookmark: _Toc443910664]Taggle Systems
Taggle Systems outlined the direct financial benefits and indirect benefits of their low power, wide area networks for remote monitoring, and describe their spectrum requirements for enabling low-cost, long life, battery powered remote monitoring. 
Taggle requested the development of new spectrum arrangements in the 600–1000 MHz band that is specifically designed to address the needs of public utilities and public interest groups. Taggle Systems has concluded that 5 MHz of spectrum would be sufficient to provide for future needs.
[bookmark: _Toc441074817][bookmark: _Toc441235790][bookmark: _Toc442428365][bookmark: _Toc443910665]Telstra
Telstra agreed with most of the ACMA’s findings in Beyond 2020 and the overall direction of the strategy, including the shift away from a focus on explicit quantitative targets of spectrum towards a contingency planning model; the five guiding strategies; and the four step process for identifying and allocating further mobile broadband spectrum. However, there were several aspects of the proposed approach that Telstra believed require further consideration and refinement.
In particular, Telstra noted that a stronger proactive stance and greater sense of urgency needs to be applied to these proposed measures, given both the rapid ongoing growth in mobile broadband demand and the long lead-times involved in identifying and re-farming new spectrum. The noted that the efficiency objectives in Strategy 1 also need to be explicitly applied to all spectrum users (not only to mobile broadband users) to encourage spectrum to be freed up and moved to higher value uses (such as mobile broadband) over time.
[bookmark: _Toc441074818][bookmark: _Toc443910666]3	Summary and response by issue
A summary of the comments raised regarding each of the issues in the discussion paper, as well as the ACMA’s responses, are provided below.
[bookmark: _Toc441074819][bookmark: _Toc443910667]The ACMA’s role
Beyond 2020 described the ACMA’s role in relation to radio frequency spectrum management and the framework for spectrum management decision making. A base assumption (Assumption 1) derived from this discussion was: 
The highest value use of spectrum will vary between bands and geographic areas over time. As such, mobile broadband will only sometimes be the highest value use of a particular spectrum band.
Defence noted that the current highest value uses of existing bands specified in the ARSP is not immediately apparent and suggested some improvement suggestions for the accessibility and transparency of this information. 
Defence also noted that it should also be recognised that if a specific application (such as mobile broadband) is identified as the highest value use of a spectrum band, it does not necessarily follow that this application will require exclusive use of an entire spectrum band at all times in all geographic regions. Where possible, other applications should be able to access this spectrum in order to maximise the overall utilisation of the band.
Omnispace stated that it is important that the ACMA objective of maximising the overall public benefit to be derived from the spectrum needs to recognize the importance of providing services to the under-served rural and remote geographic areas of Australia, where MSS S-band services can provide affordable large area coverage services, while at the same time not impeding the development of terrestrial services in dense urban areas.  
Optus noted that while the highest value use of spectrum will vary between geographic areas over time, it believes an overly fragmented geographic approach to future spectrum allocations should be avoided. That is, mobile networks, by their very nature, need to be able to be deployed in most areas of the country. Optus noted that while historically less spectrum has been allocated to mobile services in regional and remote areas compared to metropolitan areas, they believed this has proved to be unsustainable over the longer term as customer expectation of service continues to increase. Optus believed this is reflected in the recent decision to auction the remainder of the 1800 MHz band in regional areas, and the decision in 2010 to allocate regional PTS apparatus licences in the 2100 MHz band.
[bookmark: _Toc441074820][bookmark: _Toc441235793][bookmark: _Toc443910668]The ACMA’s response to comments regarding Assumption 1
The ACMA will take the suggestions for improvement for the accessibility and transparency of information about the highest value uses of spectrum bands into account. However, a rolling preliminary assessment of highest value use for every band is not practical. While highest value use assessments are an integral part of the strategy to address the growth in mobile broadband capacity, investing resources in undertaking assessments in all bands would not be useful or sustainable. Instead, efforts will be focused on bands in which analysis shows the highest value use may change in the near future. 
The ACMA concurs that variances in the highest value use will occur over geographic areas in a particular spectrum band (as already stated in Assumption 1) and that providing broadband services to rural and remote areas presents unique challenges. However, the concerns regarding an overly fragmented geographic approach are also noted. Flexibility and the investigation of sharing opportunities across geographic boundaries will be paramount in addressing these issues. However, a balance between moving spectrum to its highest value use on a geographic basis and avoiding overly fragmented regimes will need to be found. 
Overall, the ACMA maintains that Assumption 1 remains valid as originally proposed. 
[bookmark: _Toc441074821][bookmark: _Toc443910669]Spectrum Review
[bookmark: _Toc441074822][bookmark: _Toc441235795]Many respondents agreed that the outcomes of the implementation of the recommendations of the Spectrum Review had the potential to assist and make it easier to address future demand for mobile broadband services. 
AMTA noted that the Spectrum Review reform process is critical to the ACMA’s work program and future strategies for spectrum planning in relation to mobile broadband, as well as other services. AMTA outlined their two priorities for the Spectrum Review reform agenda that they believe could be implemented almost immediately to assist in the ACMA’s planning and work program. These are liberalising the licensing framework so that existing (and future) licences are more flexible for licence holders, and evaluating the opportunity costs for each band—in terms of mobile broadband as well as other uses—to determine priorities. 
Communications Alliance proposed that a more flexible framework could allow, for example, the transfer of uses of spectrum over time from one party with one use to another with a different use on a commercial basis, ideally resulting in spectrum moving to its highest value use over time without regulatory intervention. Under this example, Communications Alliance noted that there would be an opportunity for incumbents’ costs and the business value of their spectrum to be compensated. However, Communications Alliance noted that this would not work for all spectrum, for instance, with radio science bands and radioastronomy. While Communications Alliance noted that this flexibility is contemplated in the Spectrum Review proposals, they believed that this option would not be recognised under the current ACMA process, but it could have the benefit in facilitating the ACMA administrative decision-making process. 
Optus requested that any commitments made under the ‘ACMA annual work program’ and relevant ‘Ministerial Policy Statements’, as proposed under the Spectrum Review should also be included in a framework to monitor the goal to ‘provide the right spectrum at the right time’.
Optus noted that the Spectrum Review process presents a unique opportunity to revisit whether historic long lead-times for allocating spectrum to its highest value use can be streamlined. Optus strongly supports a change to the long lead-times in allocating spectrum for future mobile broadband use. This change will require an assessment of current legislative, administrative or other processes, including engagement in international forums that create such barriers.
Telstra noted that solutions must be found for encouraging incumbent licensees to make way for new uses such as mobile broadband. They noted that the proposals in the spectrum review to move towards a more unified and liberalised spectrum-licensing regime, including a greater use of market forces, should assist in this regard. 
Telstra also noted that the third recommendation in the Government’s Spectrum Review report proposes that government entities be incentivised to lease and/or sell their spectrum holdings to other parties. Telstra believes that this reform will be of little practical value, unless Australia is also willing to promote alternative uses for the relevant spectrum bands at the ITU and in other international forums. Alternative uses need to be harmonised internationally if these bands are to be of value to other users in Australia. Again, this points to the need for Australia to be proactive in identifying and promoting alternative spectrum options for mobile broadband (and other services) within the ITU framework.
[bookmark: _Toc443910670]The ACMA’s response to comments regarding the Spectrum Review
The ACMA is of the view that implementation of the recommendations of the Spectrum Review should assist the regulator (and the spectrum market itself) in a number of ways when addressing future demand for mobile broadband services. For example, it should make it simpler for the ACMA (or existing spectrum holders in bands) to change the use of spectrum to reflect changes in its highest value use, as noted in the submission from the Communications Alliance. 
However, the ACMA remains of the view that the other principles and strategies for addressing the growth in mobile broadband capacity are unlikely to change. An example is the need to monitor developments in the use of bands internationally and participate as appropriate in international forums to maximise the harmonisation of spectrum use nationally and internationally. For this reason in particular, the ACMA anticipates that planning to meet the likely contingencies for future mobile broadband demand will continue to be ‘a long game’. 
The ACMA expects to review its broadband strategies following implementation of the recommendations of the Spectrum Review.
The issue of long lead times raised by Optus is addressed in the ACMA’s response to Assumption 5.
[bookmark: _Toc441074824][bookmark: _Toc441235797][bookmark: _Toc442428370][bookmark: _Toc443910671]The importance of mobile broadband
In Beyond 2020, it was discussed that mobile broadband services deliver substantial economic and societal benefits to the Australian community. A conclusion (Assumption 2) derived from this discussion was:
Mobile broadband services will continue to deliver societal and economic benefits to Australia and these benefits will increase with greater use of mobile broadband services made possible through increased network capacity.
While no submissions disagreed with this assumption, a number of submissions noted that other services provide significant economic and societal benefits to Australia, which utilise spectrum that may be considered for mobile broadband in the future. Communications Alliance highlighted the services provided by the broadcasting, telecommunications, resources, scientific and meteorology sectors, where the benefits would need to be weighed up against those that could be provided by mobile broadband.
[bookmark: _Toc443910672]The ACMA’s response to comments regarding Assumption 2
The ACMA agrees that for a wide range of non-mobile broadband users, the use of spectrum is integral to delivering a variety of societal and economic benefits. This is acknowledged in Assumption 6. It is envisaged that any changes to these benefits would be considered in assessing the highest value use of a particular spectrum band. 
Overall, the ACMA maintains that Assumption 2 remains valid as originally proposed.
[bookmark: _Toc441074825][bookmark: _Toc441235798][bookmark: _Toc442428371][bookmark: _Toc443910673]Drivers of mobile broadband growth and estimating spectrum requirements to support mobile broadband growth
The drivers of mobile broadband growth were outlined in Beyond 2020, as well as research conducted (both domestically and around the world) estimating the amount of spectrum required to support mobile broadband growth. From this discussion, it was concluded that (Assumption 3):
Demand for mobile broadband services (and therefore capacity) will continue to increase for the foreseeable future, though the rate of this increase is difficult to determine.
A number of submissions supported this assumption. Optus, in particular, acknowledged the assessment that ‘mobile traffic growth will continue to grow into the future, more than likely at an increasing rate in (at least) the medium term’. Inmarsat also agreed that forecasts for mobile growth and for mobile spectrum should not be relied upon for assessing terrestrial mobile spectrum requirements.
Defence noted that its demand for non-mobile broadband (and mobile broadband) spectrum is also increasing.
Mississippi Consulting noted the growth in the types of devices that will connect to a mobile broadband network—many of which may not be ‘mobile’ but fixed. Mississippi Consulting noted that in relation to 5G, Beyond 2020 does not mention Device-to-Device (D2D) technology and mesh networks.
A number of submissions believed a broader approach, including a range of delivery access technologies including mobile, should be pursued. nbn submitted that the ACMA should also consider fixed broadband capacity requirements in the IMT spectrum bands identified in the discussion paper. Communications Alliance submitted a need to look at all the services that contribute in the supply chain to understand the complete picture, including the nbn wholesale access network, mobile and fixed wireless networks, satellite networks, backhaul networks, and techniques such as Wi-Fi offloading and other similar solutions.
Many submissions agreed that the use of arbitrary and simplistic quantitative metrics or targets for the amount of spectrum that is required for mobile broadband services is rigid and unresponsive. GVF, in particular, agreed that spectrum targets are not a useful basis on which to plan. Inmarsat noted that data traffic predictions more than a few years ahead are too unreliable to be of much use and agree with the reasons identified by the ACMA that estimating spectrum requirements is very uncertain. Optus also concurred with the ACMA’s view that ‘rather than focus on arbitrary and simplistic targets, seek to provide the right spectrum at the right time to address the growth in demand for mobile broadband capacity.’ 
However, a number of submissions highlighted the ongoing need for performance metrics in the absence of quantitative targets. Optus considered that further thought needed to be given on how to measure whether the commitment to ‘provide the right spectrum at the right time’ had been achieved. Communications Alliance noted that stronger linkages and accountability of the administrative decision-making process to the policy makers would also be seen to bring benefits to how spectrum is assessed.
[bookmark: _Toc443910674]The ACMA’s response to comments regarding Assumption 3
Spectrum management arrangements for mobile broadband services are a key issue for the ACMA and have been for many years. For over a decade, the need to accommodate growth in mobile broadband traffic has been the biggest driver of changes in the use of radiofrequency spectrum. This is one area where for a number of years the ACMA has provided detailed public guidance on its associated strategy and work program. This is because mobile broadband often favours bands that are heavily encumbered for a range of reasons. Therefore, how we continue to accommodate its future growth will be of vital interest to other industry sectors and users that value access to fit-for-purpose spectrum. 
The ACMA notes the support for abandoning its focus on explicit quantitative targets of spectrum to be made available for mobile broadband. Feedback regarding the need for performance metrics has been noted. However, while the ACMA agrees some performance metrics may be useful, determining qualitative measures or targets would necessarily suffer to some fate as spectrum targets. Therefore, hard limits may be counterproductive and unnecessarily restrictive. 
Overall, the ACMA maintains that Assumption 3 remains valid as originally proposed.
[bookmark: _Toc425928804][bookmark: _Toc426094320][bookmark: _Toc441074826][bookmark: _Toc443910675]Strategies to address mobile broadband capacity growth internationally
[bookmark: _Toc393796128][bookmark: _Ref423944735][bookmark: _Toc425928808][bookmark: _Toc426094324]A number of submissions highlighted work to address mobile broadband capacity growth internationally that was not mentioned in Beyond 2020. Mississippi Consulting outlined the work undertaken in the UK by Ofcom, in the US by the FCC and by ITU-R Working Party 5D on the use of spectrum above 6 GHz for 5G/IMT-2020. Communications Alliance noted the Plum Consulting report developed for the European Commission (EC) and other overseas reports and papers, particularly those regarding bands above 6 GHz. 
[bookmark: _Toc443910676]The ACMA’s response to comments regarding international strategies
The ACMA continues to remain abreast of the ever-changing international environment, which will naturally include developments for mobile broadband in spectrum above 6 GHz. While it was not practical to outline every single piece of work in the Beyond 2020 paper, a wide range of research and approaches is considered in the ACMA’s ongoing work.  
[bookmark: _Toc441074827][bookmark: _Toc443910677]Currently available spectrum suitable for mobile broadband
An analysis of the Australian environment and the spectrum currently available and suitable for mobile broadband was provided, along with an international comparison, in Beyond 2020. A conclusion (Assumption 4) derived from this discussion was:
Australia currently has adequate spectrum available for mobile broadband purposes in the short to medium term, but it is likely that in the medium to long term, additional spectrum will be necessary. 
While most views regarding Assumption 4 generally agreed with the assumption, there were various caveats.
A number of submissions agreed that Australia currently has adequate spectrum available for mobile broadband purposes in the short term. However, many also sought clarity on the definition of short-, medium- and long-term time frames. 
GVF agreed that no additional spectrum is required for mobile broadband purposes in the short to medium term, and questioned the requirement for additional spectrum in the longer term. 
Optus and AMTA supported the ACMA’s assessment that Australia currently has sufficient spectrum allocated for mobile broadband in the ‘short term’ (which they defined as within the next one to four years). Optus highlighted, however, that there are differences in MNO’s spectrum holdings across different markets, and that this should be taken into account when deciding the timing for future mobile broadband spectrum releases. Optus and AMTA considered that in the medium to long term (which they defined as beyond four years), spectrum demand for mobile broadband will outstrip supply. This projected outcome, combined with historic long lead-times, means that both industry and the ACMA should not step away from engaging in processes to allocate, well ahead of time, future spectrum bands for mobile broadband and continue to work together to ensure that Australia is able to meet the expected demand for spectrum for mobile broadband.
Telstra considered that sufficient spectrum is likely to be available for the period leading up to the 2019 World Radiocommunication Conference (WRC-19). This view is based on the assumption that during this period several existing mobile bands (900 MHz, 2.1 GHz and 3400–3575 MHz) will be re-farmed and additional new bands (such as 1427–1518 MHz and 3575–3700 MHz) will be made available.
However, Telstra believes additional spectrum will eventually be required after WRC-19 to address the ongoing growth in 4G mobile broadband traffic (largely driven by video content), new traffic growth from the Internet of Things, and the deployment of 5G technologies (initial trials are envisaged around the time of WRC-19, with commercial deployment starting shortly thereafter).
Both Alcatel-Lucent and Mississippi noted that new frequency bands would likely be required for the development of 5G systems, which will rely on different connectivity technologies that can respond to specific user demands (including capacity, latency and availability). Mississippi Consulting in particular felt that not enough attention was drawn to international work on spectrum above 6 GHz for 5G/IMT-2020, and that this work potentially draws into question the basis of Assumption 4.
BoM’s view was that much if not all of the anticipated increase in demand for mobile broadband could be met by utilising spectrum above 20 GHz, which will be considered under WRC-19 agenda item 1.13. They noted the outcome of WRC-19 agenda item 1.13 could satisfy the demand from many applications of mobile devices that currently utilise existing IMT bands below 6 GHz. These lower bands could then be better used where their wide-area propagation and building penetration properties are advantageous, but where higher data carrying capacity is not a priority.
Three submissions expressed the view that the analysis of spectrum currently available for mobile broadband was misleading. AMTA, Optus and Telstra believed the quantification in Beyond 2020 overestimated what is currently available. Optus noted that the spectrum already allocated for mobile broadband was not necessarily ‘optimally configured’, while Telstra noted that in a number of bands, the identified spectrum is of limited utility for competitive mobile broadband services. This is due to factors such as the limited bandwidths available, fragmented holdings, band plan inefficiencies, existing non-4G technologies (for example, 3G) deployed in bands that only make a limited contribution to network capacity, and lack of a supporting global technology ecosystem. 
[bookmark: _Toc443910678]The ACMA’s response to comments regarding Assumption 4
As discussed at Spectrum Tune-Up: Beyond 2020, short-term refers to approximately two to five years, medium-term approximately five to eight years, and long-term approximately eight years and beyond. These timeframes for domestic consideration commence from the release of the first discussion paper on the issue. There was general support regarding Assumption 4, particularly concerning the environment in the short-term. Telstra, Optus and AMTA generally agree with Assumption 4, using the definitions for short-, medium- and long-term previously stated. Consideration of the responses reinforces the ACMA’s abandoning of quantitative targets and moving towards a more flexible contingency planning model. The ACMA’s strategy to address mobile broadband capacity growth will be agile and flexible enough so that identification of additional spectrum for mobile broadband can be accelerated or decelerated as necessary. 
It is also noted that trials for 5G are not expected for another four or so years, with commercial deployments desired soon after. Again, this appears to fit within the timeframes of the Assumption 4. Any trials could be accommodated, if required, before the allocation of new spectrum is made. The ACMA will continue to monitor, and when necessary, elevate consideration of bands being considered for 5G. This is discussed further in the section Proposed work program: Above 6 GHz.
As a general philosophy, the ACMA attempts to avoid establishing spectrum management arrangements that are limited to a specific technology type. In other words, the ACMA attempts to be technology flexible. This technology flexibility not only provides scope for the use of a broad range of technologies, but also, ideally, the opportunity to migrate to newer technologies without regulatory intervention. 
Where appropriate, the ACMA has and will continue to work with mobile operators to optimise these bands for current and future mobile broadband technologies. Recent examples include the defragmentation of the 1800 MHz band in metropolitan areas, updating spectrum licence technical frameworks, and the current work on the 900 MHz band. However, it is not always possible or appropriate for the ACMA to intervene in every situation. For example, in situations involving the development of global technology ecosystems or when legislative requirements prevent certain actions from being taken (such as changes to spectrum licences that can only be made via agreement of all affected parties). 
Opportunities also exist for mobile operators to proactively optimise or re-farm their existing spectrum holdings. This can be achieved via trading when fragmented holdings is an issue or through migration from 2G to 3G to 4G and so on. These are purely commercial decisions for operators to make and regulatory intervention is not required to achieve these outcomes. Therefore, a decision by an operator to delay decommissioning a 2G or 3G service and deploy 4G services, or to not trade with competitors (or other licensees) to defragment spectrum holdings, does not negate the fact that a band has been made available for mobile broadband applications. 
Overall, the ACMA maintains that Assumption 4 remains valid as originally proposed. However, this assumption will be reviewed on a regular basis as demand for capacity on mobile broadband networks changes. 
[bookmark: _Ref424722952][bookmark: _Toc425928811][bookmark: _Toc426094327][bookmark: _Toc441074828][bookmark: _Toc443910679]Timeline for technology growth and spectrum availability
The historic timeline for the identification of spectrum (both domestically and internationally), and for technology evolution was outlined and discussed in Beyond 2020. The conclusion (Assumption 5) derived from this discussion was:
Long lead-times will often remain for making additional spectrum available domestically for mobile broadband due to the timeframes for mobile broadband technology development and standardisation, international spectrum harmonisation and the domestic re-farming of spectrum. 
Most submissions concurred with Assumption 5. However, some submissions noted that there were opportunities for improvement in this area. AMTA noted that reforms that emerge from the Spectrum Review should cause the ACMA to reconsider its current working assumptions. They noted, for instance, that long lead-times for allocating spectrum to its highest value use have become a function of the existing spectrum management framework and licensing system. AMTA argued that the existing spectrum management framework should be reformed to ensure the allocation of spectrum to its highest value use is achieved in the most efficient and timely way possible. Optus also noted that opportunities to streamline historic long lead-times for spectrum allocation decisions need to be considered.
Telstra noted that given the long lead-times to identify and harmonise spectrum within the ITU framework, and noting the need to give incumbents adequate time to migrate to alternative delivery options before spectrum is re-farmed, it is critical that potential spectrum options are identified and explored as early as possible. They expressed concern regarding a lack of sense of priority and urgency, stating that Australia cannot afford to take a ‘wait and see’ approach to mobile broadband spectrum if it seeks to remain a leading regional (and global) economy offering a competitive environment for new investment and services.
Conversely, GVF highlighted the importance of long lead-times to other users of spectrum, in particular the satellite industry. GVF noted that there is a need for regulatory certainty in frequency bands allocated to satellite services, and the identification of a band that is available for satellite services as a potential band for mobile broadband services, undermines that regulatory certainty and the investments made by operators and users of satellite services. Inmarsat agreed, stating that even a very preliminary identification of some satellite bands for terrestrial mobile applications can instigate uncertainty for operators and customers, undermine the long-term investments required by satellite operators and their customers, and thereby increase the cost of satellite applications.
[bookmark: _Toc443910680][bookmark: _Ref423944844][bookmark: _Toc425928812][bookmark: _Toc426094328][bookmark: _Toc441074829]The ACMA’s response to comments regarding Assumption 5
The ACMA notes that while there are potentially improvements to be made to streamline spectrum allocation decisions, any changes to the duration of spectrum management allocation processes need to be balanced with the needs of incumbent users. For example, in devising policies regarding the duration and renewal rights of licences under the anticipated new legislation, the regulator (and the minister) may need to balance the competing considerations of increased certainty for existing incumbent licensees and maximum flexibility for the planner to replan and reallocate spectrum. The scope for streamlining allocation process is expected to be an issue when the ACMA reviews the broadband strategy following the implementation of the recommendations of the Spectrum Review. 
External processes outside of the control of the ACMA contribute significantly to the often long lead-times for making spectrum available. This includes timeframes for spectrum harmonisation, technology standardisation and device ecosystem development. 
Through engagement in international deliberations, as noted in Strategy 5, Australia can influence international deliberations early to ensure development of domestically suitable internationally harmonised spectrum options. In addition, by undertaking domestic consideration in parallel with international deliberations where feasible, there may be opportunities to shorten lead-times. 
Overall, the ACMA maintains that Assumption 5 remains valid as originally proposed. 
[bookmark: _Toc443910681]Implications for other spectrum users
The implications and potential impact of spectrum management decisions in support of the growth in mobile broadband services on other spectrum users was discussed in Beyond 2020. The conclusion derived from this discussion (Assumption 6) was:
Spectrum will continue to be a key enabler for many other, non-mobile broadband, services that provide economic and societal benefits to Australia. The associated requirement for spectrum to enable these services will continue but may vary over time. 
Most submissions agreed with Assumption 6, and in many cases, argued that their spectrum dependent services would continue to deliver high societal and economic benefits. Inmarsat noted that for many satellite applications, there are no practical alternative frequency bands. Consequently, Inmarsat believe it is important that regulators make decisions that maintain the ability to operate satellite systems throughout the world. Inmarsat believes it is sometimes necessary for regulators to refrain from deploying terrestrial services in a particular band, even if that is considered to provide a higher value when viewed on a national basis. 
Telstra highlighted the challenge of moving incumbents will only increase as more bands, which are already heavily utilised, are considered for mobile broadband use.
Telstra noted that the current government review of the spectrum management framework provides a timely opportunity to address this problem. The proposals in the Review to move towards a more unified and liberalised spectrum-licensing regime, including a greater use of market forces, should assist in creating commercial incentives for incumbents to change their use of spectrum. In situations where the government continues to reallocate spectrum, Telstra believes it is only reasonable that incumbents should either be offered compensation for the costs incurred, or given incumbency rights for a period of time during which they have the option of negotiating a commercial arrangement with the new owner (to either exit early or extend their tenure).
[bookmark: _Toc443910682]The ACMA’s response to comments regarding Assumption 6
The ACMA notes the general agreement with Assumption 6. This highlights the importance of taking into account existing services that use spectrum when deriving the highest value use of a band. Although international considerations will be factored into such assessments, the highest value use as seen on a national basis is the key consideration. 
Overall, the ACMA maintains that Assumption 6 remains valid as originally proposed. 
[bookmark: _Toc441074830][bookmark: _Toc443910683]Addressing mobile broadband capacity growth
In Beyond 2020, the three partially substitutable factors that enable increases in mobile broadband capacity were outlined. 
Optus agreed, as suggested in the discussion paper, that addressing growth in capacity for mobile broadband is the responsibility of industry and the ACMA. Optus noted, however, that some levers for addressing mobile broadband capacity growth should remain in the domain of MNOs. These include how and when spectrum is used, technologies used to improve spectral efficiency and the deployment of appropriate network infrastructure.
Optus also noted that Australian MNOs have led the world in employing spectrally efficient techniques (such as spectrum re-farming) that occurred because of business drivers to maximise the utility of their spectrum investments, not regulatory incentives. They stated that over time, spectrum re-farming and increasingly spectrally efficient technologies mean that mobile networks gradually improve their average spectral efficiency. However, Optus pointed out that spectral efficiency for an entire network is lower than spectral efficiency for a high density city ‘hot spot’, as mobile network investment is driven by both capacity and coverage.
[bookmark: _Toc393796136][bookmark: _Toc425928815][bookmark: _Toc426094331][bookmark: _Toc441074832][bookmark: _Toc443910684]Advances in technology
[bookmark: _Toc393796137][bookmark: _Toc425928818][bookmark: _Toc426094334]Numerous recent and potential future technologies were outlined in Beyond 2020. Optus noted that new technology developments that do not involve spectrum re-farming, such as 4x4 MIMO, Multi-User MIMO, and higher order modulation such as 256 QAM, also enable operators to ‘eke-out’ more capacity and capability from their existing spectrum assets.
Mississippi Consulting felt that the paper focused too much on highlighting potential improvements in current 3G and 4G mobile broadband deployments and more attention should have been given to 5G. 
[bookmark: _Toc441074833][bookmark: _Toc443910685]Network infrastructure and topology 
The trade-off between spectrum and infrastructure, and the mechanisms that can be employed to utilise infrastructure and topology to address the growth in demand for mobile broadband capacity, were outlined in Beyond 2020. 
A number of respondents, including Telstra, felt that the discussion paper overlooked the increasing level of community concern associated with the deployment of new mobile base station sites and infrastructure. They noted that network operators in Australia (and those in many other countries) are finding that obtaining the necessary approvals for construction of additional base stations to increase coverage and capacity, is becoming increasingly difficult and costly. For this reason, Telstra stated that network densification is not always a viable option to address the growth in demand for mobile broadband capacity and noted that this factor needs to be taken into account as part of any ACMA assessment into the need for additional mobile broadband spectrum resources.
[bookmark: _Toc393796138][bookmark: _Toc425928820][bookmark: _Toc426094336][bookmark: _Toc441074834][bookmark: _Toc443910686]Spectrum 
[bookmark: _Ref424648046][bookmark: _Toc424729021][bookmark: _Toc425928822][bookmark: _Toc443910687]Tenure and technology flexibility
As a general philosophy, the ACMA attempts to avoid establishing spectrum management arrangements that are limited to a specific technology type. In other words, the ACMA attempts to be technology flexible. The ACMA also aims to provide a solid basis for investment by providing certainty of tenure. This was discussed in Beyond 2020 and from that discussion, it was concluded that (Assumption 7):
The use of technology-flexible technical frameworks and provision of sufficient tenure will remain fundamental when designing spectrum management arrangements, including for mobile broadband services. 
This assumption was supported by a number of submissions. Defence noted that certainty of tenure and technology flexibility is also key to other users. They noted that these factors are enablers for investment and business continuity, particularly in systems expected to be in-service for many years, such as Defence capabilities.
nbn stated that equipment vendors are constrained in what they can economically produce by a number of factors including international standards and large mobile operators’ technology choices. This in turn often practically limits the likely technology choice(s) for a band. They warned that attempting to make technical frameworks too flexible, could result in a less useful, ‘lowest common denominator’ outcome, which may increase the difficulty in satisfying the dominant technology without making significant and expensive compromises to vendor’s products. 
Alcatel-Lucent believed that accessing additional spectrum bands for mobile services will require more flexible forms of spectrum management. They noted timely and (cross-country) coordinated releases, and longer duration of usage rights are some of the measures that can create certainty in the market and foster the necessary investments in technologies and networks.
Optus believed that existing arrangements are sufficient to create commercial opportunities for leasing of spectrum assets to third parties Optus also suggested that the ACMA can play a role in ensuring that spectrum already allocated for mobile broadband use is ‘optimally configured’ for mobile broadband use, in terms of technical frameworks and allocation processes, subject to support from existing licensees.
The ACMA’s response to comments regarding Assumption 7
The ACMA notes the general agreement with Assumption 7. While technical frameworks will continue to be technology flexible, they will continue to be optimised for the most likely technologies and standard(s) to be deployed in the particular frequency band. Stakeholder engagement in the development of these frameworks will continue to be a crucial aspect of ensuring a balance between technology flexibility and practicality is achieved when developing technical frameworks. 
Overall, the ACMA maintains that Assumption 7 remains valid as originally proposed. 
[bookmark: _Ref424723012][bookmark: _Toc424729022][bookmark: _Toc425928823][bookmark: _Toc443910688]International harmonisation and standardisation
The importance of international harmonisation was discussed in Beyond 2020. The conclusion derived from this discussion (Assumption 8) was:
International spectrum harmonisation and technology standardisation will continue to play an important part in delivering equipment economies of scale, consumer choice and international roaming opportunities. International spectrum harmonisation and technology standardisation will continue to be considered when developing domestic arrangements. 
A number of submissions noted that international spectrum harmonisation was a key issue for other services. Defence, in particular, noted their unique international harmonisation constraints for interoperability with allied and other partners. Omnispace noted that to support the large initial investment in satellite infrastructure to serve Australia, internationally harmonised spectrum allocations should be respected and new innovative satellite services (such as small satellites) should be encouraged and supported through innovative spectrum sharing. Omnispace noted the cost benefits to the Australian market are enhanced by taking advantage of a solution that spreads its costs across the world.
Alcatel-Lucent noted that harmonised spectrum is one measure that can create certainty in the market and foster the necessary investments in technologies and networks.
Optus believe it would be useful to review the current consultation processes the ACMA undertakes with industry in developing Australia’s position for engagement in regional and international forums that debate and identify future IMT bands.
The ACMA’s response to comments regarding Assumption 8
The ACMA notes the general agreement with Assumption 8 and concurs that international spectrum harmonisation is a key issue for all services, including mobile broadband services. Further discussion on Australia’s international engagement process is contained later in the paper in the section considering Strategy 5.
Overall, the ACMA maintains that Assumption 8 remains valid as originally proposed. 
[bookmark: _Ref423962391][bookmark: _Toc423962547][bookmark: _Ref424648093][bookmark: _Toc424729023][bookmark: _Toc425928824][bookmark: _Toc426094338][bookmark: _Toc441074835][bookmark: _Toc441235808][bookmark: _Toc442428381][bookmark: _Toc443910689]Optimising existing spectrum releases
It was noted in Beyond 2020 that it is important that existing arrangements for spectrum already allocated for mobile broadband are reviewed, and where necessary optimised, to allow mobile broadband operators to make the best use of the spectrum resources that are already available. From this, the following assumption (Assumption 9) was derived:
The review of established frameworks for spectrum already in use for mobile broadband services will continue to be necessary so that the efficient use of the spectrum is able to be maximised.
There was general agreement with this Assumption. Alcatel-Lucent noted that a pricing framework that supports balanced ongoing investment in spectrum and networks is an essential step towards a truly mobile and connected society. Moreover, Alcatel-Lucent noted that considering that legacy technologies will be switched off eventually to allow operators to re-farm spectrum using more efficient technologies, the existence of a simple secondary market for spectrum trading will allow operators to optimise their spectrum holdings. They believed a simplification of the regulatory requirements attached to spectrum licenses will benefit operators (for example, a technology neutral approach to spectrum, and coverage obligations per technology).
However, a number of responses noted that other services equally have a responsibility to be spectrally efficient and continuously improve.
The ACMA’s response to comments regarding Assumption 9
The ACMA notes the general agreement with Assumption 9. The ACMA will continue to endeavour to plan spectrum arrangements to be as technology flexible as possible and agree that all services should seek to be spectrally efficient and continuously improve. It is also noted that in Australia, regulatory requirements are generally kept to a minimum to reduce the regulatory burden as compared to other jurisdictions—for example, there are no coverage obligations per technology. Striving for spectral efficiency is a factor that should be considered by all services within the bounds of their individual deployment environments and other constraints.
[bookmark: _Toc442428382][bookmark: _Ref423945066][bookmark: _Toc425928827][bookmark: _Toc426094341][bookmark: _Toc441074836]Overall, the ACMA maintains that Assumption 9 remains valid as originally proposed. 
[bookmark: _Toc443910690]Conclusions regarding factors to address mobile broadband capacity growth
From the discussion on factors to address mobile broadband capacity growth in Beyond 2020, it was concluded that (Assumption 10):
Increases in mobile broadband capacity will continue to be met through a combination of additional spectrum, improved technologies providing increased spectral efficiency, increased network infrastructure and new network topologies. 
Submissions from the mobile broadband industry supported this proposal, noting the limitations of improved technologies and increased network infrastructure in addressing mobile broadband capacity growth. Optus noted that that the mobile industry’s traffic growth rate is exceeding the average rate of improvement achieved by spectral efficiency techniques, for example, re-farming and technology improvements. It was Optus’ view that this widening gap can ultimately only be addressed by additional sites, additional spectrum, or a mix of both. They noted that given the increasing complexities to deploying additional mobile network sites, including a decreasing pool of feasible locations, the only alternative is new spectrum allocations. Optus believed that without future additional spectrum allocations, the mobile industry will be increasingly capped in its ability to grow and deploy networks that meet the expectations of customers and increasingly contribute to national economic productivity growth and innovation.
Optus also explained that MNOs always explore a number of technology and deployment-based alternatives before considering acquiring new spectrum capacity. They noted that MNOs engagement in domestic and international regulatory processes is driven by a need to identify and open up new spectrum ranges for when such capacity demand is required. New spectrum investment decision-making processes only progress because of a demonstrated business need and a business case that produces an acceptable commercial rate of return.
Inmarsat agreed that improved technologies and new topologies will increase mobile system capacity. The believed that that there is a lot more that can be done to use the current bands more efficiently—for example, increased deployment of LTE and its subsequent developments in place of the current 2G and 3G technology, and increasing the density of base stations. With this in mind, and with the uncertainty over the mobile traffic demands, Inmarsat believe it is not at all certain that additional spectrum will be required for terrestrial mobile.  
Defence requested that the blend of technologies for satisfying capacity (for example, backhaul, optical/hybrid Wi-Fi) be estimated and included in future editions of the FYSO. They believed that this would assist in highlighting alternatives for spectrum users (rather than the reflex action of seeking additional spectrum for mobile broadband).
Mississippi Consulting felt that the discussion focused too much on the tools utilised to provide the growth in mobile broadband capacity (which they understood to mean the number of devices times the data rate to each device), and did not address other aspects such as the growth in types of equipment connected to the network to fulfil a more diversified functionality (for example, increased M2M).
[bookmark: _Toc443910691]The ACMA’s response to comments regarding Assumption 10
The ACMA notes the general agreement with Assumption 10. The ACMA also notes the arguments regarding the extent to which increased infrastructure and deployment of new technologies can be used to address the growth in mobile broadband capacity and possible limitations in some circumstances. The use of a holistic strategy rather than rigid quantitative targets will better allow advances in technology and opportunities to use increased infrastructure to be taken into account in adapting the supply of spectrum for mobile broadband, noting the respective limitations of these two factors. 
It was acknowledged in Beyond 2020 that both the number and types of devices, as well as the data rate per device, are likely to vary over the coming years. Again, the use of a holistic strategy allows the ACMA to be more flexible to the changing environment. 
Overall, the ACMA maintains that Assumption 10 remains valid as originally proposed.
[bookmark: _Toc425928830][bookmark: _Toc426094344][bookmark: _Toc441074837][bookmark: _Toc443910692]ACMA assumptions
Overall, the majority of submissions supported the 10 assumptions drawn out through Beyond 2020. GSMA in particular noted that the assumptions were comprehensive, and where relevant, supported by available evidence. 
Omnispace considered that there were missing assumptions, namely:
the discussion is focused only on spectrum requirements for terrestrial delivery
the focus is only on spectrum requirements for delivery to urban and sub-urban areas
there is no discussion of the implications of different non-real time traffic types such as video streaming on spectrum requirements, and the role of satellite for the effective delivery of area coverage services.
[bookmark: _Toc443910693]The ACMA’s response to overall comments regarding assumptions
The ACMA notes the general overall agreement with the 10 assumptions. 
As noted in response to comments regarding Assumption 3, spectrum management arrangements for mobile broadband services are a key issue for the ACMA and have been for many years. For over a decade, the need to accommodate growth in mobile broadband traffic has been the biggest driver of change in the use of radiofrequency spectrum. This is one area where for a number of years the ACMA has provided detailed public visibility on its associated strategy and work program. This is because mobile broadband often favours bands that are heavily encumbered for a range of reasons. Therefore, how we continue to accommodate its future growth will be of vital interest to other industry sectors and users that value access to fit-for-purpose spectrum. 
It is incorrect that the focus of the assumptions, and therefore the strategy, was for delivery to urban and sub-urban areas. Assumption 1 noted that the highest value use of spectrum will vary between bands and geographic areas over time. As such, mobile broadband will only sometimes be the highest value use of a particular spectrum band and this may vary from metropolitan, regional and remote areas. For example, in some instances, where the highest value use in one area is terrestrial mobile broadband, it may be satellite or fixed broadband or a non-broadband service in other areas. One aim of the strategy is to allow flexibility so that these factors can be taken into account. 
Following consideration of feedback to the 10 assumptions, and after responding to the concerns raised above, no changes or additions to the existing assumptions are proposed. 
[bookmark: _Toc441074838][bookmark: _Toc443910694]Proposed mobile broadband strategies 
[bookmark: _Toc424729032][bookmark: _Toc425928833][bookmark: _Toc426094347][bookmark: _Toc423962559]Taking into account both the assumptions and the spectrum management framework, as well as the context of mobile broadband capacity growth and demand discussed earlier in this paper, the ACMA developed a set of proposed strategies to address the growth in demand for mobile broadband capacity as outlined in Beyond 2020. 
Most submissions supported the development of strategies to address the growth in demand for mobile broadband capacity. GSMA saw the strategies as both comprehensive and practical.
AMTA and Optus supported the ACMA putting in place a strategy that: 
is proactive in its approach—both domestically and in Australia’s engagement in international forums 
is flexible and responsive to market and technology change so that spectrum can easily be allocated to its highest value use—facilitating prioritisation as mentioned in the previous section
takes into account whether spectrum is being used efficiently by all users. 
Telstra also contended that the proposed approach in the discussion paper will not be effective unless it is also accompanied by sense of priority and urgency. Telstra believed that Australia cannot afford to take a ‘wait and see’ approach to mobile broadband spectrum if it seeks to remain a leading regional (and global) economy, offering a competitive environment for investment and services. 
While supporting a strategy for addressing mobile broadband capacity growth, some submissions noted the importance of other services and applications. nbn submitted that fixed broadband services and satellite services similarly require additional spectrum for expansion, and assessments of the relative value of the use of various bands will continue to necessitate a broad and holistic approach. Omnispace supported the transparent staged-planning approach, innovative spectrum sharing, and flexible regulatory approaches to facilitate the introduction of new satellite services for rural and remote Australia, noting that an important element for success is early and ongoing consultation with both proposed new service providers and incumbents.
[bookmark: _Toc443910695]The ACMA’s response to overall comments regarding strategies
The ACMA notes the general support for the development and implementation of a strategy to address the growth in mobile broadband capacity.
The ACMA believes that the strategy provides the flexibility to accelerate or decelerate the release of additional spectrum for mobile broadband as the situation warrants. The strategy and transparent spectrum management process is relevant to domestic consideration of spectrum for mobile broadband. However, as noted in Strategy 5, international engagement is also a key issue. 
It is noted that this strategy relates to terrestrial mobile broadband, which, as previously discussed, has been the biggest driver of change in the use of radiofrequency spectrum. However, as noted in Assumption 6, spectrum will continue to be a key enabler for many other, non-mobile broadband services that provide economic and societal benefits to Australia. It is understood that the associated requirement for spectrum to enable these services will continue but may also vary over time.
[bookmark: _Toc441074839][bookmark: _Toc443910696]Strategy 1: Holistic approach to mobile broadband capacity growth 
The first strategy proposed by the ACMA in Beyond 2020 was:
Encouraging a holistic approach to addressing the outcome of mobile broadband capacity growth that balances the available inputs of spectrum, technology and network infrastructure/topology. 
Alcatel-Lucent welcomed the ACMA’s holistic approach to address the outcome of mobile broadband capacity growth that balances the available inputs of spectrum, technology and network infrastructure/topology. 
AMTA and Optus both supported a holistic approach to the mobile broadband spectrum management; however, felt Strategy 1 was too prescriptive and unbalanced. Optus also indicated their support was on the provision that the absence of a quantified spectrum target does not result in a lack of focussed and timely decision-making around spectrum releases, or remove discipline in accurately measuring and reporting on whether the industry’s spectrum needs are being met. Optus also expressed concern that Strategy 1 not be used to withhold spectrum on the basis that existing holdings are not being used or operators are not acting as efficiently as possible with respect to technology or network technology. They cited numerous reasons, including commercial factors for why this could occur.
Communications Alliance believed that a more holistic approach is required. They submitted that there needs to be an acknowledgment of the broader framework that is being developed under the Spectrum Review to maximise the overall public benefit arising from spectrum use. They believed this would include taking into account that user demand for broadband services is met via a range of delivery access technologies including mobile. Communications Alliance also considered that the policy dimension was largely missing from Beyond 2020 and that this needs to be explicitly taken into consideration. 
Alcatel-Lucent and AMTA expressed difficulties with the so called ‘checklist’ of questions likely to be asked by the ACMA when considering the uptake of advanced, spectrally efficient technologies, as well as network infrastructure and topology deployments in efforts to deliver greater mobile broadband capacity using currently available spectrum. Alcatel-Lucent submitted that the checklist should take into account deployment reality, as well as densification and topology issues.
AMTA, Optus and Telstra felt that the strategy implied that the ACMA required all existing mobile broadband spectrum holdings to be utilised. They considered that the ACMA should not plan to withhold spectrum from the mobile industry on the presumption that mobile network operators are not acting as efficiently as possible with respect to technology or network topology. Rather, AMTA, Optus and Telstra supported the ACMA applying a Total Welfare Standard assessment to determine whether the allocation of spectrum to the mobile industry will maximise the public benefit.
Further, AMTA and Optus submitted that in Beyond 2020, it is implied that to increase mobile broadband capacity, approaches involving network densification are automatically or inherently more efficient than those involving additional spectrum for mobile broadband. They noted that the deployment of network infrastructure requires consideration of other factors including community concerns, which can limit deployment activities in some areas. Further, AMTA and Optus noted that re-farming of spectrum holdings for use by newer technologies is especially hindered by the need to support backwards-compatibility in order to, for example: 
maximise coverage (in terms of population, not area) 
support international roaming
consider user groups with large switchover costs 
the need to work within existing spectrum arrangements that may not support or be optimised for current and future mobile broadband technologies. 
Telstra submitted that the network implications associated with the use of small-cell and Wi-Fi off-load options were overlooked in Beyond 2020. They noted that to be effective, small-cells must utilise a spectrum band distinct and separate from the macro-layer, to avoid creating regions where the small-cells cause coverage disruption (interference) and directly degrade macro capacity. They also noted that to date Wi-Fi has not driven any noticeable off-load impact on Telstra’s macro-cell network, with no noticeable change in traffic levels being observed on Telstra’s macro cells.
AMTA, Optus and Telstra also submitted that obligations for efficient use of existing spectrum allocations should not only rest on mobile broadband network operators but also instead continuously apply to all users of the radio spectrum resource to ensure that Australia is deriving the maximum economic benefit from this important and scarce resource.
[bookmark: _Toc443910697]The ACMA’s response to comments on Strategy 1
The strategies to address the growth in mobile broadband capacity are designed to guide the ACMA within, and not as a substitute for, its legislative responsibilities, the Principles for Spectrum Management[footnoteRef:3] (the Principles), the Total Welfare Standard and government policy settings. To that end, while the ACMA expects to review its broadband strategies following implementation of the recommendations of the Spectrum Review, it is anticipated that the strategies as proposed will, in the main, be able to be applied regardless of the overarching statutory framework that is in place, though some modification may occur. Changes to the framework should assist in providing the mechanisms for addressing future demand for mobile broadband services. [3:  Available on the ACMA website.] 

The proposed mobile broadband strategies and associated discussion in Beyond 2020 aimed to show that mobile broadband operator requests for additional spectrum comes with a certain level of scrutiny of their current holdings and usage. It was not intended to be a simple checklist or ‘yes or no’ question style approach. The ACMA understands that the factors affecting changes in network capacity are complex and numerous. It is intended that a multitude of issues would be considered as part of the implementation of this strategy and, of course, any information provided by licensees on the matter would be taken into account. 
Ultimately, the statutory framework and the Principles require the overall public benefit derived from the use of the spectrum to be maximised. When considering the level of interest in, or demand for, spectrum, the ACMA will also consider the extent to which access to additional spectrum will reduce the costs of the relevant industry—this is one key incremental benefit of spectrum reform.[footnoteRef:4] If that sector’s users have unused spectrum, for example, then the reasons for this will be taken into account as part of any assessment. It is important for the ACMA to understand these potential incremental benefits in order to know whether spectrum use change may be net beneficial.  [4:  The ACMA is also able to use market data to inform spectrum demand, but this is not always available for the spectrum in question.] 

[bookmark: _Ref410907460][bookmark: _Toc424729033][bookmark: _Toc425928834][bookmark: _Toc426094348][bookmark: _Toc423962560][bookmark: _Toc441074840]The ACMA has taken into account the specific feedback regarding the aspects that should be considered in assessing the uptake of advanced spectrally efficient technologies, as well as network infrastructure and topology deployments in efforts to deliver greater mobile broadband capacity using currently available spectrum. It will include further clarification in the final strategy published in parallel to this paper. Otherwise, based on the assessment of submissions made, the ACMA maintains that Strategy 1 remains valid. 
[bookmark: _Toc443910698]Strategy 2: Transparent spectrum management planning process
The second strategy proposed by the ACMA in Beyond 2020 was:
Articulation of a transparent spectrum management process for identifying potential future spectrum options for mobile broadband. This includes the identification of a pool of potential spectrum options at varying stages of consideration. This will provide the ACMA with capacity to react to demand requirements on a contingency basis if, and when, needed, and when the evidence suggests that mobile broadband is, or is becoming, the highest value use of a particular band. 
The submissions that addressed this strategy supported the ACMA’s proposed shift in approach away from quantitative targets towards a contingency planning model, agreeing it would ‘allow the ACMA to be more flexible and responsive to the rapidly changing environment’. ASTRA noted that given the significant impact on incumbent users of spectrum re-allocation, and on the consumers who make use of the services provided over that spectrum, an approach that is based on known need rather than speculative need is the most appropriate. GSMA considered the process to be a practical strategy that keeps the ACMA’s options open and gives it the flexibility to speed up (or down) the progression of multiple spectrum bands toward mobile broadband use, as market conditions continue to evolve. 
Optus’ support for the contingency planning model was conditional on the proviso that the absence of a quantified spectrum target does not result in a lack of focussed and timely decision-making around spectrum releases, or remove discipline in accurately measuring and reporting on whether the industry’s spectrum needs are being met. AMTA similarly noted the need to maintain a sense of urgency in seeking new spectrum bands. Telstra also cautioned that the effectiveness of this approach will depend on how it is implemented. Communications Alliance similarly noted that the success of the approach will hinge upon its ability to be proactive and forward looking. 
AMTA sees that the ACMA still has a role in managing spectrum that has been allocated to the mobile industry, and that this would be consistent with the ACMA’s proposal of a staged mobile broadband spectrum management planning process. For instance, if licence holders agree that the configuration of their spectrum in an existing band could be reviewed so that use of spectrum by the mobile industry can be better optimised, then they could ask the ACMA to incorporate this into the mobile broadband spectrum management planning process.
[bookmark: _Toc443910699]Stages and considerations for band re-farming
The stages and considerations for band re-farming proposed in Beyond 2020 were broadly supported in submissions. However, a number of submissions expressed confusion as to how bands would progress through each stage in the spectrum management planning process. Alcatel-Lucent noted the different proposed stages, as described, appear unclear, particularly in relation to how a spectrum band may progress to another stage. Communications Alliance expressed concern that the approach being proposed is somewhat linear, a matter of ‘stepping through’ the stages. They cautioned that this approach may not be sufficiently agile to respond to the WRC planning cycle, or to market demand and technological change, and that these demands may be faster than the steps outlined in Beyond 2020. Optus sought clarification on whether progress between stages will be sequential and ‘stop start’ or create an opportunity for parallel processes. 
Similarly, Telstra accepted the need for a spectrum identification and allocation process similar to that outlined, but expressed concern that the timeline to work through the four steps will not be responsive enough. They stated that the process does not have to be serial and some steps could be processed in parallel. AMTA supported a progression of frequency bands to (and within) the re-farming stage of the spectrum planning process be designed well before a ‘capacity crunch’ scenario materialises.
AMTA suggested that the terminology be amended so that the first ‘Stage’ is referred to as ‘Stage 1’ rather than ‘Stage 0’.
There was also misunderstanding about how the proposed mobile broadband spectrum management planning process (a domestic planning process), relates to the international planning process and Australia’s domestic preparation for those processes. With regard to the monitoring stage in particular, AMTA felt that the criteria for progressing from the monitoring stage to the initial investigation stage were particularly restrictive, as they appear to keep bands in monitoring stage until international deliberations are well progressed. 
With regard to the re-farming stage, AMTA requested that it be made clear that there is scope for prioritisation among bands identified as being at the re-farming stage, as well as scope for parallel work on more than one band at the re-farming stage.
[bookmark: _Toc443910700]The ACMA’s response to comments on Strategy 2
The ACMA believes that the mobile broadband spectrum management planning process will allow much of the planning process to occur proactively rather than delaying domestic consideration until international processes and standardisation is complete (that is, they can occur in parallel if required). The aim is that domestic consideration of frequency bands will be able to progress, so bands are ready to be allocated and used before a ‘capacity crunch’ materialises. The strategy will allow the ACMA to be more flexible, responsive and better able to adapt to changes in the environment as they occur, rather than speculating on future demand. 
It is important to note that progression of a band through the re-farming process under Strategy 2 is a domestic issue. The international planning process is covered by Strategy 5. Discussion on how the proposed domestic planning process relates to international processes is included under the section on Strategy 5. 
The mobile broadband spectrum management planning process is able to be used for investigating new spectrum bands as well as for the replanning of existing bands. While there will be a need for prioritisation for resource management, consideration of different bands will be able to occur in parallel. Further, there is no set timeframe for how long a band will take to progress through the process. However, the ACMA can and will prioritise work on different bands as required and will also conduct work on different bands in parallel as far as resources permit. 
While progression through the stages will typically be linear, different stages may be able to be compressed so that a band is accelerated through the process if required. However, there will be a continuing need to allow sufficient time for stakeholder consultation and assessment of the impact on incumbent users. 
In response to feedback, the ACMA has changed the terminology used when referring to the stages of the mobile broadband spectrum management planning process. The numbering has been removed and the stages are now just referred to by their title. However, this does not change the intention of the stages. The monitoring stage is so named to indicate that a band is being monitored by the ACMA but is not at a stage where progression through a domestic process with stakeholder consultation can commence.
Based on the assessment of submissions made, the ACMA maintains that Strategy 2 remains valid. 
[bookmark: _Toc443910701]Assessments of highest value use
Overall, submissions were supportive of the use of highest value use (HVU) assessments in the mobile broadband spectrum management planning process. ASTRA noted its continued support of the Total Welfare Standard as a means of assessing a full range of interests and finding the appropriate balance of those interests. Given the Standard seeks to identify which use will generate the greatest net benefit for the community (rather than simply focussing on economic value encapsulated in willingness to pay); ASTRA supports this as the most appropriate approach to assessing the value of spectrum use. 
Optus also supported the use of a Total Welfare Standard as the overarching framework in assessing highest value use of spectrum and the proposed criteria for the framework presented in the discussion paper.
GSMA accepted that the factors likely to be considered in assessing the highest value use of a spectrum band are rational, and if adopted, would be expected to result in a sound conclusion. However, GSMA expressed concern that the process itself should be kept in perspective and that the adoption of such a thorough assessment may be costly to implement and may take a relatively long time to complete. In this context, the GSMA submits that the ACMA should also consider, for example, the outcomes of spectrum auctions in overseas markets as an initial basis for assessing the highest value use of a spectrum band. Similarly, Optus considered that it is important to ensure that highest value use analysis is conducted efficiently and transparently.
A number of submissions agreed with the sentiments outlined in Beyond 2020 that the highest value use of a particular band may vary over geographic areas. Omnispace, in particular, considered that it is important to also allocate spectrum to services that provide coverage to under-served rural and remote areas where affordable satellite delivery has a key role, and that to ignore this causes the ‘digital divide’ to increase.
A number of submissions, including those from Communications Alliance and ASTRA, remarked that there is little evidence of assessments of HVU being applied in previous spectrum allocations. 
There were a number of comments regarding the timing of assessments of HVU within the process proposed under Strategy 2. Defence suggested that a HVU assessment should be conducted as a prerequisite for a band appearing in the monitoring stage. Defence also suggested that the triggers that can initiate a HVU assessment should be identified. They submitted these could include a Ministerial Direction, demand evidence in the FYSO, or other mechanisms. Defence submitted that HVU assessment should be linked as an annotation to the ARSP.
AMTA suggested that the prioritisation of frequency bands should be facilitated by permitting a HVU assessment at any stage. They noted that while such analysis has been explicitly defined as part of initial investigation and preliminary replanning stages, there appears to be scope for ensuring this can also occur in all stages.
[bookmark: _Toc423962561][bookmark: _Toc424729034][bookmark: _Toc425928835][bookmark: _Toc426094349]A number of submissions, including those from Communications Alliance and ASTRA, remarked that there is little evidence of it being applied in previous spectrum allocations. 
In response to the specific consultation question on the factors that should be taken into account in assessing the highest value use of a spectrum band, the particular costs and benefits that should be taken into account and the recognised measures of these costs and benefits; it was noted that the factors, costs and benefits are usually service type and band specific and should be considered on a case-by-case basis. BoM noted that the valuation of spectrum used for public good applications has been and will continue to be complex and problematic. 
BoM also reinforced, as noted in Beyond 2020, that they and other users often have no control over the frequency bands in which it conducts its operations. The bands used are determined by the natural processes being observed, and by international harmonisation of these and other sensing bands, such as those used for meteorological radars, that are then incorporated into the design and manufacture of equipment that competes in a much smaller marketplace than that of telecommunications equipment manufacturers. 
[bookmark: _Toc443910702]The ACMA’s response to comments on assessments of highest value use
The feedback and comments submitted regarding assessments of highest value use and the use of the Total Welfare Standard have been taken into account in the development of an ACMA paper on assessing highest value use, which will be released in in Q2 2016. 
In relation to assessments of highest value use within the mobile broadband spectrum management planning process, it is noted that these assessments are able to occur at any time throughout the process. The assessments flagged at the initial investigation stage and the preliminary replanning stage are designed to take stock of the feasibility of bands prior to any decision to re-farm, which requires expending additional time and resources to manage. However, the ACMA does not agree that a highest value use assessment should be conducted prior to a band being considered in the monitoring stage. Some basic assessment of a band needs to occur before a HVU is conducted. The intention of the monitoring stage is to monitor drivers domestically and internationally for identifying a band and perform basic evaluation to inform a decision on whether or not to progress work further and, therefore, perform a HVU.
[bookmark: _Toc441074841]Since the adoption of the Total Welfare Standard in 2008, the ACMA has undertaken internal analysis to inform the welfare effects of spectrum re-farming and, had some of that analysis published as a regulatory impact statement (RIS) for the 2.5 GHz band. However, through this Beyond 2020 process (and through the future release of the more detailed Highest Value Use paper) the ACMA is showing renewed commitment to undertake transparent analyses of highest value use and is seeking input from stakeholders to ensure these are consistent with best practice. 
[bookmark: _Toc443910703]Strategy 3: Utilising the often long lead-times to reduce effect on incumbents 
The third strategy proposed by the ACMA in Beyond 2020 was:
Where possible, utilisation of the often long lead-times to assist in reducing the effect on incumbents arising from re-farming of spectrum to mobile broadband. 
In response to Strategy 3, some submissions urged a proactive approach to spectrum planning for mobile broadband at a domestic and international level to ensure long lead-times are minimised and prevented from inhibiting use and innovation in Australia. Alcatel-Lucent submitted that even in the best possible world of spectrum management, the evolution of networks and technologies will result in additional future spectrum demand. Given this reality, Alcatel-Lucent maintains that the ACMA should play an active role in understanding the evolution and needs of the industry and ensure the release of new spectrum in an adequate time. 
Optus strongly supported changes to overarching processes to change to the long lead-times in allocating spectrum for future mobile broadband use. AMTA also noted that the Spectrum Review might provide opportunities for the ACMA and policy-makers to look for ways to streamline domestic processes and shorten lead-times.
AMTA also noted that domestic planning reviews and analysis could be conducted in parallel with international deliberations, instead of what they currently believe is a sequential process. They suggested that will assist in reducing overall lead-times. They also submitted that maintaining momentum in planning strategy is particularly important in order to reduce the impact of any long lead-times involved in both domestic and international decision-making forums, and the need to migrate incumbent uses to free up spectrum for new uses. Optus supported changes to Australia’s engagement in international forums, which they submit creates barriers to shortening the long lead-times in allocating spectrum for future mobile broadband use. 
Optus believes efficient lead-times for spectrum allocation and reallocation decisions will:
reduce the resources required to engaged in such processes for the ACMA and industry 
increase certainty for investment planning and decision making processes
ensure the productivity benefits of new competitive mobile broadband services are not unnecessarily delayed.
A number of submissions noted the long lead-times for change in their industry. Communications Alliance noted that the satellite industry is sensitive in this regard and has particularly long lead-times.
[bookmark: _Toc443910704]The ACMA’s response to comments on Strategy 3
The ACMA believes that the strategies outlined will enable it to proactively undertake domestic planning reviews and analysis in parallel with international deliberations as far as possible. Discussion on how the proposed domestic planning process relates to international processes is included under the section on Strategy 5. 
As noted in the ACMA’s response on Strategy 2, when required, the progression of a band through the different re-farming stages may be able to be compressed. However, any reduction in the lead-times for the re-farming of additional spectrum for mobile broadband does not remove the need for transition periods for incumbent services to enact any changes required as a result of new arrangements, thus reducing the effect of spectrum re-farming on incumbents. 
To that end, Strategy 3 will remain unchanged in the final published strategy. 
[bookmark: _Toc423962562][bookmark: _Toc424729035][bookmark: _Toc425928836][bookmark: _Toc426094350][bookmark: _Toc441074842][bookmark: _Toc443910705]Strategy 4: Exploring opportunities for increased spectrum sharing 
The fourth strategy proposed by the ACMA in Beyond 2020 was:
Exploration and, where appropriate, the adoption of opportunities for greater sharing between mobile broadband services and other services. 
A number of submissions from the mobile industry highlighted the continued need for exclusively licensed spectrum for mobile broadband services. Alcatel-Lucent noted that this would continue to be a critical element for the development of mobile networks in general, and 5G in particular, because it provides a predictable and stable way to establish the capacity of a deployed network. Optus also supported the retention of existing arrangements that create commercial opportunities for leasing of spectrum assets to third parties. 
Optus does not generally support proposals for greater sharing of spectrum licenced for mobile broadband use between mobile broadband operators and other services.
Alcatel-Lucent welcomed the effort of the ACMA to further investigate spectrum sharing. Alcatel-Lucent noted that accessing new frequency bands already in use by other services implies sharing spectrum and, therefore, an optimised coexistence with other radio technologies and possibly dynamic use of radio resources. This use of complementary spectrum on a licensed-shared and/or on a license-exempt basis requires equitable access to it through coordination mechanisms. Managing access will be important to maintain high spectrum efficiency and ensure that interference is controlled and managed, as required. This will require revisions to existing regulations and spectrum management practices to encourage and favor the use of shared spectrum resources with other services.
Communications Alliance noted that the characteristics of sharing arrangements in the higher frequency spectrum bands are still emerging. Some members consider that the use of competitive market mechanisms are likely to be the optimal approach to sharing this spectrum amongst users, while others consider that an approach based on cooperation and complementary development could be more appropriate.
[bookmark: _Toc443910706]The ACMA’s response to comments on Strategy 4
Numerous sharing opportunities exist and have been explored for mobile services and other services using geographical and/or frequency separation techniques, for example, the use fixed/mobile broadband and radiolocation services in the 3.5 GHz band. The ACMA appreciates the current difficulties in mobile broadband services sharing with other services on the same frequency in the same geographical area. Dedicated access to spectrum will remain a valid approach and used as necessary for the development of mobile networks in the foreseeable future.However, this is a developing area in spectrum management and in technology (for example, proposed 5G capabilities) and there is merit in exploring opportunities for greater sharing, where appropriate. 
Based on the assessment of submissions, Strategy 4 will remain unchanged in the final published strategy.
[bookmark: _Toc423962563][bookmark: _Toc424729036][bookmark: _Toc425928837][bookmark: _Toc426094351][bookmark: _Toc441074843][bookmark: _Toc443910707]Strategy 5: Influencing international spectrum harmonisation 
The fifth strategy proposed by the ACMA in Beyond 2020 was: 
Engagement in international deliberations to influence the development of domestically suitable internationally harmonised spectrum options.
A number of submissions including Alcatel-Lucent, AMTA, Communications Alliance and Optus noted the key role that Australia plays internationally and regionally. It was noted that Australia plays a key role in the International Telecommunications Union (ITU) and in the Asia-Pacific Telecommunity (APT), and many felt that it was essential that this should continue—both to facilitate global spectrum harmonisation and to promote Australia’s interests. AMTA added that international engagement should be done to promote Australia’s interests in accordance with section 3 of the Radiocommunications Act 1992. Telstra highlighted Australia’s role in developing and promoting the Asia–Pacific 700 MHz band plan as a great example of how it can influence international outcomes. 
A number of submissions urged a more proactive approach to fostering new regional and international spectrum options for mobile broadband. Options that are agreed internationally can then be taken up in Australia as domestic demand emerges and after any impacts on incumbents are considered. Telstra warned if such options are not created, then the Australian mobile industry will have fewer spectrum choices in the future and will be less responsive to the demands of its customers. 
Telstra noted that the third recommendation in the government’s Spectrum Review report proposes that government entities be incentivised to lease and/or sell their spectrum holdings to other parties. This reform will be of little practical value unless Australia is also willing to promote alternative uses for the relevant spectrum bands at the ITU and in other international forums. Alternative uses need to be harmonised internationally if these bands are to be of value to other users in Australia. Again, this points to the need for Australia to be proactive in identifying and promoting alternative spectrum options for mobile broadband (and other services) within the ITU framework.
AMTA and Optus also supported the ACMA’s confirmation that identification for International Mobile Telecommunications (IMT) does not mandate use of that band in Australia, nor is it prerequisite for a band’s use for mobile broadband in Australia. AMTA and Optus noted that the main purpose of IMT identifications is to promote more widespread international harmonisation and the significant consequential benefits this delivers.
AMTA strongly believes that a core aspect of Australia’s spectrum policy approach should be to maximise flexibility and keep all viable options open in relation to future spectrum bands for mobile broadband services.
However, Inmarsat warned that even a very preliminary identification of some satellite bands for terrestrial mobile applications could instigate uncertainty for operators and customers and undermine the long-term investments required by satellite operators and their customers, thereby increasing the cost of satellite applications.
Optus suggests it would be useful to review the current consultation processes the ACMA undertakes with industry in developing Australia’s position for engagement in regional and international forums that debate and identify future IMT bands. They noted that MNOs engagement in domestic and international regulatory processes is driven by a need to identify and open up new spectrum ranges in time for when such capacity demand is required.
In its supplementary submission following the completion of WRC-15, AMTA suggested it might be beneficial to expand future international engagement beyond the WRC preparatory process to include a closer involvement in the work of peak industry organisations and standardisation bodies. 
[bookmark: _Toc443910708]The ACMA’s response to comments on Strategy 5
[bookmark: _Toc393796145][bookmark: _Toc425928838][bookmark: _Toc426094352]The ACMA believes that the strategies outlined will enable it to proactively undertake domestic planning reviews and analysis in parallel with international deliberations as much as possible. 
Australia will continue to be able to engage with international bodies such as the ITU and APT on frequency bands at any stage of the domestic mobile broadband spectrum management process outlined in Strategy 2, even in the monitoring stage. However, the key goal in these engagements will be promoting Australia’s interest in line with the Radiocommunications Act. The ACMA does not see the benefit in expanding future international engagement, especially standardisation bodies such as 3GPP. The current arrangements where regulatory outcomes from the ITU and other bodies are communicated to such bodies is appropriate, with industry better placed to participate in the meetings themselves. However, the ACMA is open to considering engagement with other organisations if this is seen as necessary or beneficial for Australia. 
Further, parallel domestic and international consideration will need to take resource limitations into account and ensure that considerable effort is not injected into domestic planning of bands that are unlikely to develop viable equipment ecosystems. Any decisions made to ultimately support or oppose identification of a frequency band for mobile broadband/IMT will need to balance the benefits of the identification with the uncertainty it can place on incumbent users.
Based on the assessment of submissions, Strategy 5 will remain unchanged in the final published strategy.
Regarding comments to review the consultation process for developing positions on international meetings, the ACMA is open to suggestions on ways this can be improved. However, this can be addressed separately to the finalisation of the mobile broadband strategy. 
[bookmark: _Toc441074844][bookmark: _Toc443910709]Proposed work program
Table 1 outlines where the ACMA positions each of its current and ongoing projects within the overall process outlined under Strategy 2: Transparent spectrum management planning process, along with some of the frequency bands that are currently in the monitoring stage, in Beyond 2020. The comments received in response to each frequency band are summarised below.
Please note that an updated version of the work program, taking into account submissions to this consultation process. Other relevant developments (for example the outcomes of WRC-15) are available in the document Mobile broadband work program: February 2016 update. The updated work program has been released in parallel with this paper. 
Position of current mobile broadband spectrum planning projects as of September 2015
	Stage
	Current mobile broadband spectrum planning projects

	0
	Monitoring
	600 MHz 
2700–2900 MHz
5350–5470 MHz
Above 6 GHz

	1
	Initial investigation
	1.5 GHz
1980–2010 MHz and 2170–2200 MHz 
3575–3700 MHz

	2
	Preliminary replanning
	850 MHz expansion band 
900 MHz

	3
	Re-farming
	3.5 GHz PTS release
700 MHz unsold lots
1800 MHz regional/remote



[bookmark: _Toc441235818][bookmark: _Toc442428392][bookmark: _Toc443910710]Overall comments on the work program
Defence did not see a requirement for any amendments to the frequency bands in the proposed work program at the time of submitting their response.
Inmarsat stated that while some bands available for satellite applications have been proposed to be used by terrestrial mobile systems on a shared basis, the historical evidence suggests that sharing is not practicable. Almost all bands currently used for terrestrial mobile are used on an exclusive basis. Inmarsat are also skeptical about claims from the terrestrial mobile community that sharing is feasible with incumbent services. If a band really is used to a significant extent for mobile, then the incumbent service will most likely eventually be displaced from the band.  
nbn noted that the ACMA should ensure that it continues to consider fixed broadband capacity requirements in the spectrum bands identified for IMT.
[bookmark: _Toc443910711]The ACMA’s response to submissions to overall comments on the work program
The ACMA will continue to consider the requirements for fixed broadband and notes that the technology and bands identified for mobile broadband are often interchangeable with fixed services. 
As described in Strategy 4, the ACMA will continue to explore opportunities and, where appropriate, adopt measures for greater sharing between mobile broadband services and other services. This will naturally take into account the requirements of both mobile and other services. Refer to discussion on Strategy 4 for more detail.
[bookmark: _Toc441235819][bookmark: _Toc442428393][bookmark: _Toc443910712]520–694 MHz (600 MHz) 
The 600 MHz band was included at the monitoring stage in Beyond 2020. 
Alcatel-Lucent urged support for the identification of the sub-700 MHz UHF band for mobile, describing this band as a significant milestone as the mobile industry seeks greater access to the UHF band for mobile broadband and highlighting the need for low frequency bands as part of a coverage-focused strategy.
In its supplementary submission following WRC-15, AMTA highlighted the following country-based IMT identifications added at the conference: 
470–608/614 MHz: Bahamas, Barbados, Canada, Mexico, USA and Papua New Guinea 
614–698 MHz: countries listed above plus Belize, Colombia and New Zealand.
AMTA supported consideration of an upper portion of the 470–698 MHz (the 600 MHz band) being available for alternative uses such as mobile broadband services, noting continued interest in this spectrum around the world. AMTA stated that this analysis would be consistent with the government’s interest in the possibility of a second digital dividend using this spectrum.[footnoteRef:5] [5:  Minister of Communications Malcolm Turnbull’s speech to RadComms 2014, available at: www.malcolmturnbull.com.au/media/radcomms-2014-spectrum-in-the-age-of-digital-innovation.] 

AMTA also made specific reference to the work conducted by the Radio Spectrum Policy Group (RSPG) of the European Commission (EC). In this work, RSPG provided a long-term strategy for the future of the UHF band, which suggests the band remain available for broadcasting services until at least 2030. It also recommends that the band should be available for downlink-only broadband services on a secondary basis. This outcome is reflected in the EC’s inception assessment, but a final decision is still pending.
[bookmark: _Toc443910713]The ACMA’s response to submissions regarding the 600 MHz band
The ACMA acknowledges developments at the ITU and within the US and Europe on consideration of the 600 MHz band for mobile broadband. Consistent with the Government’s interest in the possibility of a second digital dividend, this band will continue to be monitored by the ACMA. In particular, the outcomes of the incentive auction process underway in the US will be of key interest.
The ACMA will also engage with industry and government regarding technological evolutions of terrestrial digital television including DVB-T2 and HEVC. Early adoption of these technologies could assist in the identification and migration towards a second digital dividend in the future.
[bookmark: _Toc441235820][bookmark: _Toc442428394][bookmark: _Toc443910714]2700–2900 MHz
The 2700–2900 MHz band was included at the monitoring stage in Beyond 2020. 
Alcatel-Lucent, AMTA, GSMA and Telstra urged support for consideration of this frequency band for mobile broadband and progression of the band into the initial investigation stage. AMTA and Telstra noted that much of the preliminary work had been undertaken as part of the WRC-15 preparatory process, both internationally and domestically, and as such, listing the band at the initial investigation stage would be more representative of the progress of the work. AMTA submitted that the band is only lightly used by a limited number of radars at fixed locations, and therefore some radar systems in this band could be ‘restacked’ to free up a significant portion of spectrum for mobile broadband use. AMTA added that in line with Strategy 5, the Australian administration should play its role in maintaining momentum for this international preparatory process.
In its supplementary submission following WRC-15, AMTA continued to support progression of the 2700-2900 MHz band to the initial investigation stage. 
BoM outlined the importance of this frequency band for radar-based applications including meteorological radars. They noted that cognitive-based methods of spectrum sharing, such as LSA and ASA, may offer some form of co-channel sharing with other services in the future, but only after they have been proven under real-world conditions (that is, actual hardware is available) not to impede or degrade the operation of incumbent services or to constrain them in any way. 
BoM also submitted that the outcomes of WRC-15 demonstrate that the value ascribed by ITU-R member countries to the radar-based applications that use this band for the benefit of society is greater than that which could potentially result from its use for IMT/mobile broadband. To that end, BoM indicated that there is no compelling justification to consider moving this band to the initial investigation stage in the foreseeable future. This is due to the public protection nature of the existing radar applications operating in this band, coupled with the lack of support internationally from administrations for a globally harmonised or even regional mobile service allocation, and takes into consideration that this band has already been the subject of sharing studies for several decades. They proposed that further consideration of this band at the international level would have to come after WRC-19 (the agenda for WRC-23), and proposed removal of the 2700–2900 MHz from the process for consideration of additional spectrum for mobile broadband services altogether. 
[bookmark: _Toc443910715]The ACMA’s response to submissions regarding the 2700–2900 MHz band
Noting the outcomes of WRC-15, the limited international support for identifying the band, and the resultant unlikelihood of viable equipment ecosystems developing for mobile broadband, the ACMA is removing the 2700–2900 MHz band from the list of bands being monitored. When significant interest in this band emerges, the ACMA will consider adding it back on to the list of bands being monitored under the monitoring stage. 
[bookmark: _Toc441235821][bookmark: _Toc442428395][bookmark: _Toc443910716]5350–5470 MHz
The 5350-5470 MHz band was included at the monitoring stage in Beyond 2020. 
No comments were received in relation to this frequency band in submissions to the discussion paper.
At WRC-15, a new agenda item for the 2019 World Radiocommunication Conference (WRC‑19) that includes this band was developed. WRC-19 agenda item 1.16 is to consider issues related to wireless access systems, including radio local area networks (WAS/RLAN) in the frequency bands between 5150 MHz and 5925 MHz, and take the appropriate regulatory actions, including additional spectrum allocations to the mobile service. 
Given the ongoing work on the 5150–5925 MHz band under WRC-19 agenda item 1.16, the 5350–5470 MHz band will be maintained in the monitoring stage. The bands 5150–5350 MHz and 5850–5925 MHz, also being considered under WRC-19 agenda item 1.16, will also be added to the monitoring stage.
The ACMA also intends to engage with stakeholders via the usual international preparatory process to develop Australian positions on WRC-19 agenda item 1.16 (as per Strategy 5). When appropriate, it will develop individual positions on each of the bands being studied and potentially contribute to international sharing and compatibility studies.
[bookmark: _Toc441235822][bookmark: _Toc442428396][bookmark: _Toc443910717]Above 6 GHz
Spectrum above 6 GHz was included at the monitoring stage in Beyond 2020. 
Alcatel-Lucent, Communications Alliance, Mississippi Consulting and Telstra urged support for consideration of this range for mobile broadband and progression of this range into the initial investigation stage and proactive engagement internationally. Communications Alliance believed that more urgent consideration of this issue is needed if the required resources for 5G are to be in place.
Communications Alliance felt that the discussion paper indicated that the ACMA is in effect only monitoring discussions above 6 GHz without any specific engagement at WRC-15.
nbn submitted that the 17.7–20.2 GHz and 27.0–30 GHz spectrum bands should be retained for fixed satellite services. 
BoM believed that much (if not all) of the anticipated increase in demand for mobile broadband could be met by utilising spectrum above 20 GHz. They noted that this is the focus of agenda item 1.13 for WRC-19, the outcome of which could satisfy the demand from many applications of mobile devices that currently utilise existing IMT bands below 6 GHz.
[bookmark: _Toc443910718]The ACMA’s response to submissions regarding spectrum above 6 GHz
There was misunderstanding between the stages of the domestic spectrum management process outlined in Strategy 2 and what this means for the level of engagement in international forum under Strategy 5. As discussed under Strategy 5, the stage at which a band appears in the domestic process for consideration of additional spectrum for mobile broadband services outlined in Strategy 2, does not prevent engagement in international consideration of these bands.
The ACMA notes that at WRC-15, a new agenda item for WRC-19 was developed to consider identifying specific bands above 6 GHz for IMT. Specifically, WRC-19 agenda item 1.13 is to consider identification of frequency bands for the future development of International Mobile Telecommunications (IMT), including possible additional allocations to the mobile service on a primary basis. This agenda item is widely acknowledged to be focussing on spectrum harmonisation requirements for future 5G mobile broadband technologies.
The ACMA intends to monitor and, where appropriate, engage with stakeholders via the usual international preparatory process to develop Australian positions on WRC-19 agenda item 1.13 (as per Strategy 5). When appropriate, it will develop individual positions on each of the bands being studied and potentially contribute to international sharing and compatibility studies. This is an example of how a frequency range that is in the monitoring stage in the domestic process for consideration of additional spectrum for mobile broadband services outlined in Strategy 2, can be progressed internationally via Strategy 5.
[bookmark: _Toc441235823][bookmark: _Toc442428397][bookmark: _Toc443910719]1427–1518 MHz (1.5 GHz)
The 1.5 GHz band was included at the initial investigation stage in Beyond 2020. 
GVF and Inmarsat expressed concern that the use of this band for mobile broadband services could affect mobile satellite service (MSS) operations in the band above 1518 MHz. They urged compatibility with MSS to be carefully examined as a part of any future investigation of this band.  
In their supplementary submission following the conclusion of WRC-15, Communications Alliance noted that an outcome of WRC-15 contained in ITU-R Resolution 223 (Rev. WRC-15) was to invite the ITU-R to conduct compatibility studies in order to provide technical measures to ensure coexistence between MSS in the frequency band 1518–1525 MHz and IMT in the frequency band 1492–1518 MHz. Communication Alliance submitted that this indicates the potential impact on the MSS may also need to be considered together with the provision of any technical measures that may be required.
[bookmark: _Toc443910720]The ACMA’s response to submissions regarding 1.5 GHz
At WRC-15, the entire 1427–1518 MHz band was harmonised for IMT within regions 2 and 3, while Region 1 identified 1427–1452 MHz and 1492–1518 MHz via regional footnotes. In Region 1, only African and Arab states identified the 1452–1492 MHz range. Although European countries have indicated an interest in deploying mobile broadband in the band, they did not identify this band for IMT at WRC-15, due to an ongoing dispute with RCC countries over the protection of Aeronautical Mobile Telemetry (AMT) or Aeronautical Mobile Service (AMS). 
The ACMA notes that an additional outcome of WRC-15 was Resolution 761 [COM4/7] (WRC-15) which invites the ITU-R to conduct, in time for WRC-19, the appropriate regulatory and technical studies, with a view to ensuring the compatibility of IMT and BSS (sound) in the frequency band 1 452-1 492 MHz in Regions 1 and 3, taking into account IMT and BSS (sound) operational requirements.
The ACMA will continue to monitor and engage with stakeholders via the usual international preparatory process to develop Australian positions on studies under Resolution 223 (Rev. WRC-15) and Resolution 761 [COM4/7] (WRC-15) and other international issues related to the 1.5 GHz band such as possible new band plans. This could involve the submission of contributions to the ITU and AWG as appropriate.
Considering recent developments (WRC spectrum harmonisation outcomes and momentum in Europe), the ACMA currently expects to recommence consideration of this band for domestic use for mobile broadband in the second half of 2016. This will include the release of a discussion paper, which will progress consideration of this band under the initial investigation stage. 
[bookmark: _Toc441235824][bookmark: _Toc442428398][bookmark: _Toc443910721]1 980–2010 MHz and 2170–2200 MHz 
The 1980–2010 MHz and 2170–2200 MHz bands were included at the initial investigation stage in Beyond 2020. 
A number of submissions noted that these bands had been opened up for interim use for Television Outside Broadcast (TVOB), while the band is not used by the MSS in Australia. Foxtel submitted that these bands will continue to be an important element of outside broadcasting at sports events for some time, and substantial engagement and notice would be required if they are further considered for mobile broadband use.
Communications Alliance, GVF, Inmarsat and Omnispace argued that the 1980–2010 MHz and 2170–2200 MHz bands should be retained for use by MSS. GVF submitted that the possible use of these bands for mobile broadband services could cause interference to planned MSS operations in Australia, and to MSS satellites serving areas other than Australia. Omnispace stated that it is critical to retain MSS allocations for their unique ability to provide commercial and government services to underserved areas where terrestrial services are not economic to deploy and maintain. Communications Alliance and Inmarsat advised that its 2 GHz MSS satellite (‘Europasat’) is currently under construction and planned for launch in 2016. This system is aimed primarily at provision of services to airlines, including in-cabin Wi-Fi for airline passengers. They argued that though the Europasat satellite would not provide coverage of Australia (as aeronautical services are global by nature); the spectrum should remain available for future growth of the service. They noted that services similar to those provided by Europasat or other MSS services can be expected to be deployed in Australia as part of an international footprint in the future.  
Omnispace outlined the recent history regarding the current and planned use of MSS in these bands in Australia. Omnispace argued that ACMA Embargo 23 has inhibited the introduction of MSS services in these bands in Australia, which has resulted in a circular situation in which the benefits to rural and remote Australia via MSS are absent because of the Embargo, and the lack of this use of the spectrum makes the retention of it for satellite vulnerable. 
In their supplementary submission following WRC-15, Communications Alliance noted that an outcome of WRC-15, contained in ITU-R Resolution 212 (Rev. WRC-15) was to invite the ITU-R to study possible technical and operational measures to ensure coexistence and compatibility between the terrestrial component of IMT (in the mobile service) and the satellite component of IMT (in the mobile service and the mobile-satellite service) in the frequency bands 1980-2010 MHz and 2170-2200 MHz where those frequency bands are shared by mobile service and the mobile-satellite service in different countries, in particular for the deployment of independent satellite and terrestrial components of IMT and to facilitate development of both the satellite and terrestrial components of IMT. Communications Alliance believed that the ACMA should reconsider this band in its intended mobile broadband strategy.
[bookmark: _Toc443910722]The ACMA’s response to submissions regarding 1980–2010 MHz and 2170–2200 MHz
An outcome of the ITU Radiocommunications Assembly 2015 meeting was confirmation that the IMT identification in the 1980–2010 MHz and 2170–2200 MHz bands applies to both satellite and terrestrial IMT. However, as noted above, there is a work item within the ITU-R to investigate sharing between the terrestrial and mobile components of IMT. 
Given continued interest in this band internationally for mobile broadband, the 1980–2010 MHz and 2170–2200 MHz bands will be retained at the initial investigation stage in the final work program released in parallel with this paper. The ACMA will review the likely time frame for further consideration of this band at the next update to the mobile broadband work program.  
[bookmark: _Toc441235825][bookmark: _Toc442428399][bookmark: _Toc443910723]3575–3700 MHz
[bookmark: _Toc441074847]The 3575–3700 MHz band was included at the initial investigation stage in Beyond 2020. 
AMTA and Optus submitted that spectrum in 3400–3700 MHz is one of the primary spectrum options for providing increased mobile broadband capacity in the short-to-medium term. AMTA submitted that the utility of the of the entire 3400–3700 MHz band could be further improved if the apparatus licensed space (for example, the 3.5 GHz band in metro areas) adjacent to the current 3.4 GHz spectrum licences could ultimately become spectrum licensed and holdings across 3400–37000 MHz fully aggregated. AMTA, Optus and Telstra recommended that to facilitate a future review of the broader 3400–3700 MHz frequency range, the full 3400–3700 MHz frequency range should be incorporated at the preliminary replanning stage of the mobile broadband spectrum management planning process, albeit with the constraint that the rights of 3.4 GHz spectrum licence owners cannot and will not be degraded as a result of such a review. However, Optus noted that this review should not be perceived as forming a judgment on the relative value of mobile broadband compared to fixed wireless access (FWA) or broadband wireless access (BWA) services in the 3400–3700 MHz frequency range. They stated that the intention of the review should be to provide a framework under the mobile broadband strategy that benefits both FWA and BWA service types. 
nbn considered that the 3575–3600 MHz band, which is currently embargoed, should be made available for fixed broadband wireless in all parts of Australia. They submitted that the spectrum band 3575–3600 MHz is ready to be moved to the preliminary replanning stage, in the context of being made available for fixed broadband wireless access across Australia. 
GVF argued that this band is currently heavily and widely used by the fixed satellite service (FSS) industry worldwide. They submitted that there seems to be little demand for mobile systems in C-band frequencies globally, and there is certainly no demonstrated need in Australia. GVF expressed concern at what they perceived as the selection of C-band spectrum over other frequency ranges that might be equally or better suited for mobile broadband services. Inmarsat highlighted their use of the 3575–3700 MHz band at their gateway earth station in Perth, and noted this will continue to be used for the foreseeable future. They submitted that any use of this band by terrestrial mobile systems would need to protect this earth station and others operating in this band in Australia. Foxtel was neutral on the designation of the 3575–3700 MHz band for mobile broadband, if licensed Earth stations in adjacent bands used to receive international channels are protected from interference.
In their supplementary response following WRC-15, Communications Alliance argued that given the outcomes of WRC-15 and the lack of harmonised IMT identification (and consequent lack of attraction to suppliers and vendors), investigation of the 3575–3700 MHz band for potential mobile broadband use should be reconsidered.
[bookmark: _Toc443910724]The ACMA’s response to submissions regarding 3575–3700 MHz
Considering recent developments (WRC spectrum harmonisation outcomes and momentum in the US and Europe), the ACMA currently expects to progress consideration of this band for domestic mobile broadband under the initial investigation stage, with a discussion paper expected in the first half of 2017.
Contingent on progress in the 3.6 GHz band, the ACMA also sees benefit in pursuing a review of the arrangements in the broader 3400–3700 MHz band to optimise its use.
[bookmark: _Toc441235826][bookmark: _Toc442428400][bookmark: _Toc443910725]850 MHz expansion band 
The 850 MHz expansion band was included at the preliminary re-planning stage in Beyond 2020. 
No comments were received in relation to this frequency band in submissions to the discussion paper.
In November 2015, the Australian Communications and Media Authority (the ACMA) completed its review of arrangements in the radiofrequency band 803–960 MHz and will now move into an implementation phase. The decision paper, The ACMA’s long-term strategy for the 803–960 MHz band, contains a range of decisions on reforms to the 803–960 MHz band, as well as a detailed plan for the implementation of these reforms. 
The reforms in the decision paper support changes that allow for the re-farming of the 850 MHz expansion bands. This relocation of incumbent services, necessary for re-farming to occur, is due to be completed by 2024. The ACMA will also investigate technical planning and allocation of the 850 MHz expansion band to mobile broadband in the period leading up to 2024. 
To that end, the 850 MHz expansion band has progressed into the re-farming stage.
[bookmark: _Toc441235827]In parallel to this work, the ACMA will also consult with incumbent 850 MHz spectrum licensees to investigate the introduction of a 1 MHz guard band between the 850 MHz and 900 MHz bands at 889–890 MHz, which will help alleviate the coexistence issues.
[bookmark: _Toc442428401][bookmark: _Toc443910726]900 MHz
The 900 MHz band was included at the preliminary re-planning stage in Beyond 2020. 
AMTA and Optus submitted that the technology assumptions underpinning the preliminary replanning in the 900 MHz were made around five years ago, and there has been significant technology progress in the mobile industry since that time. They noted that there is also a need to consider the opportunity to make the future utilisation of the 900 MHz band more efficient, by down shifting the 850 MHz band to create a 1 MHz guard band between the two bands. For these reasons, AMTA and Optus considered that the 900 MHz work is best categorised as being at the preliminary re-planning stage. However, AMTA still considers this work to be high priority and does not wish the change in categorisation to detract from this.
[bookmark: _Toc443910727]The ACMA’s response to submissions regarding 900 MHz band
In November 2015, the ACMA completed its review of arrangements in the radiofrequency band 803–960 MHz, and will now move into an implementation phase. The decision paper, The ACMA’s long-term strategy for the 803–960 MHz band, contains a range of decisions on reforms to the 803–960 MHz band, as well as a detailed plan for the implementation of these reforms. The decision paper, however, did not conclude on changes to the 900 MHz band, which the ACMA is continuing to progress independently of the broader review outcomes.
[bookmark: _Toc441235828]The ACMA will continue to investigate the most appropriate methods to reconfigure the 900 MHz band to optimise its use. This will involve the ACMA talking directly to incumbent licensees in the first half of 2016 to assist in determining the best way forward. To that end, the 850 MHz expansion band has progressed into the re-farming stage.  
[bookmark: _Toc442428402][bookmark: _Toc443910728]3.5 GHz PTS release
The 3.5 GHz PTS release was included at the re-farming stage in Beyond 2020. 
Communications Alliance highlighted the Direction from the Minister to require the ACMA to enable apparatus licences for nbn’s fixed wireless spectrum in the 3.5 GHz band, as they believed it resulted in an inadequate process to identify the highest value use in Australia. They noted extended C-Band (3.4 to 3.6 GHz) had been identified by the ACMA as a candidate IMT band under WRC-15 agenda item 1.1, and in this case, the government’s communications policy objective for very fast broadband to all Australians was actioned through the Ministerial Direction.
[bookmark: _Toc443910729]The ACMA’s response to submissions regarding 3.5 GHz band
This release is now complete and the band has been removed from the work program.
[bookmark: _Toc441235829][bookmark: _Toc442428403][bookmark: _Toc443910730]700 MHz unsold lots
The 700 MHz unsold lots was included at the re-farming stage in Beyond 2020. 
No comments were received in relation to this frequency band in submissions to the discussion paper.
The 700 MHz unsold lots remain at the re-farming stage in the work program.
The ACMA acknowledges there is unallocated spectrum available for mobile broadband in numerous other bands. To account for this, the work program will be amended to include a new item under Strategy 3 entitled Spectrum available for the licensing of mobile broadband services. This item will include the following bands that have spectrum available for mobile broadband services under either spectrum or apparatus licence arrangements:
700 MHz: 2 x 15 MHz (733–748/788–802 MHz) available Australia-wide via spectrum licensing.
1800 MHz regional: Six 2 x 5 MHz lots available in various regional areas via spectrum licensing. 
1800 MHz remote: Available via site-based apparatus licensing
2.1 GHz metropolitan: Numerous 2 x 5 MHz lots available in the capital cities of Adelaide, Brisbane, Darwin, Hobart and Perth via spectrum licensing. 
2.1 GHz regional/remote: Available via site-based apparatus licensing.
2.3 GHz: numerous lots available in regional and remote areas via spectrum licensing.
3.4 GHz: Numerous lots available in metropolitan and major regional centres via spectrum licensing.
3.5 GHz: Available via site-based apparatus licencing.
3.6 GHz regional/remote: Available via site-based apparatus licensing.
[bookmark: _Toc441235830][bookmark: _Toc442428404][bookmark: _Toc443910731]1800 MHz regional/remote
1800 MHz regional/remote was included at the re-farming stage in Beyond 2020. 
No comments were received in relation to this frequency band in submissions to the discussion paper.
Since the release of Beyond 2020, the ACMA has made the 1800 MHz band available for PTS apparatus licensing in remote areas of Australia. The ACMA will review the effectiveness of these arrangements in 2017. 
In regional Australia, given the level of demand, the ACMA determined that a price-based allocation was the most appropriate method to make the 1800 MHz band available for mobile broadband applications. Consequently, the ACMA has developed arrangements for market-based allocation of the regional 1800 MHz band and held the auction of the band between November 2015 and February 2016. Details of this allocation process and the auction results are available on the ACMA website. Arrangements have also been developed to facilitate early access (access before the spectrum licences commence) to those bidders that acquired spectrum at auction, where possible.
Until the relevant 1800 MHz fixed links in regional Australia have been relocated, the 1800 MHz in regional Australia remains at the re-farming stage in the work program. 
[bookmark: _Toc443910732]4	Further work
The ACMA’s strategy to address the growth in mobile broadband capacity and its associated work program for mobile broadband has been revised to take into account developments since the release of the Beyond 2020 discussion paper, and feedback received and released in conjunction with this summary and response to submissions.
Into the future, this strategy will guide the ACMA’s future work on the growth in mobile broadband capacity and updates to its associated work program.
The work program will be updated and included in future additions of the ACMA’s FYSO (or another publication as appropriate) in line with the implementation of the recommendations of the Spectrum Review, as a tool to keep stakeholders informed on the suite of mobile broadband spectrum planning projects. Further, the ACMA will continue to release discussion papers on specific bands and engage with stakeholders in the usual fashion. 
The ACMA is developing a framework for conducting cost-benefit analysis to contribute to assessments of highest value use and will release a paper on this issue in Q2 2016.  
[bookmark: _Toc443910733]The Spectrum Review
In May 2014, the Minister for Communications, the Hon Malcolm Turnbull MP, announced a review of Australia’s spectrum policy and management framework.[footnoteRef:6] The Spectrum Review looked at the changes needed to cope with the increase in demand for spectrum and changes in technology, markets and consumer preferences. The review reported to the minister in March 2015. The Spectrum Review Report[footnoteRef:7] outlines recommended changes to improve Australia’s spectrum policy and management framework. On 25 August 2015, the government released its response, agreeing to implement the recommendations of the Spectrum Review.[footnoteRef:8] [6:  The Hon Malcolm Turnbull MP, Minister for Communications, Spectrum reform to drive future innovation and productivity, media release, 23 May 2014. ]  [7:  Available on the Department of Communications and the Arts website.]  [8:  The Hon Malcolm Turnbull MP, Minister for Communications, Next stage of spectrum reform to commence, media release, 25 August 2015.] 

The government will implement the three main recommendations of the review:
1. Replace the current legislative arrangements with new legislation that removes prescriptive process and streamlines licensing, for a simpler and more flexible framework.
Better integrate the management of public sector and broadcasting spectrum to improve the consistency and integrity of the framework.
Review spectrum pricing to ensure consistent and transparent arrangements to support the efficient use of spectrum and secondary markets.
Implementation of the recommendations of the Spectrum Review should assist the regulator (and the spectrum market itself) in a number of ways when it comes to addressing future demand for mobile broadband services. For example, it should make it simpler for the ACMA (or existing spectrum holders in bands) to change the use of spectrum to reflect changes in its highest value use. Other principles and strategies for addressing the growth in mobile broadband capacity are unlikely to change. An example is the need to monitor developments in the use of bands internationally and participate as appropriate in international forums to maximise the harmonisation of spectrum use nationally and internationally. For this reason in particular, the ACMA anticipates that planning to meet the likely contingencies for future mobile broadband demand will continue to be ‘a long game’. The ACMA expects to review its broadband strategies following implementation of the recommendations of the Spectrum Review.
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