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[bookmark: _Toc6923090]Executive summary 
The 3400–3575 MHz band is subject to a mix of spectrum and apparatus licensing arrangements across Australia. These arrangements authorise a variety of services, including wireless broadband (both fixed and mobile), fixed satellite, radiolocation and amateur services. For historical reasons the existing wireless broadband arrangements in the band are fragmented and not optimally configured for contemporary technologies.
The 3400–3575 MHz band forms part of the 3300–3800 MHz band that has been identified globally for wireless broadband use (including 5G). Consequently, there has been increasing interest in deploying such services in the band. Stakeholder engagement in the lead-up to the 3.6 GHz band auction in 2018 identified optimising spectrum and apparatus licence arrangements in the adjacent 3400–3575 MHz band as an activity that should be prioritised in the ACMA’s work program. Consolidating the different licence arrangements for wireless broadband use (referred to as ‘defrag’ in this paper) is expected to result in more efficient use of spectrum and a reduction in network deployment costs. 
The ACMA’s planning goals for any change in the 3400–3575 MHz band are to ensure, as far as possible, the following:   
· barriers to change are removed (for example, to facilitate trading)
· arrangements for wireless broadband use are put in place across the entire 3400–3575 MHz band Australia-wide
· area-based Public Telephony Service (PTS) and spectrum licensees achieve contiguous spectrum holdings in all areas they hold licences
· area-based PTS and spectrum licensee’s total spectrum holdings are maintained in all areas they hold licences 
· spectrum arrangements for point-to-multipoint (PMP) licensing are consolidated into a single frequency range to facilitate the adoption of time division duplex (TDD) wireless broadband technologies and provide access to larger channel sizes
· the amount of spectrum available for PMP licensing remains the same or increases in all areas. This provides an option for incumbent PMP licensees to continue operating in the band if they wish.
To date, the mix of licensing types across the band has impeded commercial negotiations to implement defrag. Consequently, the ACMA considers it is timely to consider whether regulatory intervention is required to facilitate change. Ultimately, this will require both industry commitment and ACMA assistance to achieve.
As part of this process, the ACMA is also taking the opportunity to: 
· Explore options to make more of the band available for wireless broadband use. Both spectrum and apparatus licensing arrangements are being considered. This accounts for interest from large fixed and mobile network operators as well as wireless internet service providers (WISPs) and other localised wireless broadband operators.
· Investigate whether and to what degree urban areas of NBN Co’s PTS licence could be made available for use by other operators. This could provide an opportunity to increase utilisation of the spectrum in these areas and for other operators to enhance the delivery of their services.
[bookmark: _Toc6923091]Options for change 
Regarding the implementation of defrag and making more of the band available for wireless broadband use, the following planning options have been identified:
· Option 1: No change. 
· Option 2: Convert and re-allocate more of the band for spectrum licensing. Two sub-options are identified. Option 2a re-allocates for spectrum licensing all regional areas and major regional centres not currently subject to spectrum licensing. Option 2b only re-allocates some regional areas and major regional centres and provides more spectrum for PMP licensing in the remaining parts not currently subject to spectrum licensing. 
· Option 3: Restack apparatus licences, then convert NBN Co’s PTS licences to spectrum licences and re-allocate additional spectrum for spectrum licensing. Two sub-options are identified. Option 3a re-allocates for spectrum licensing all regional areas not encompassed by the newly restacked and consolidated PMP licence arrangements. Option 3b only re-allocates regional areas and major regional centres in the 3400–3442.5 MHz frequency range and provides more spectrum for PMP licensing in the remaining parts not currently subject to spectrum licensing.
Under Options 2 and 3, it is also proposed to extend PMP licensing arrangements across the entire 3400–3575 MHz band in remote areas. This is because a single licensing type (apparatus licensing) already applies and, in line with the outcomes of the adjacent 3575–3700 MHz (3.6 GHz) band review, the ACMA does not intend to extend spectrum licensing into remote areas. Any changes implemented could also incorporate the PMP arrangements in the adjacent 3.6 GHz band. This is because international standards for wireless broadband extend from 3300 MHz to 3800 MHz and currently available equipment operates across this entire frequency range.
After assessing each option against the planning goals and principles for spectrum management, Option 3b has been identified as the preferred way forward in the band. This option makes more of the band available for both spectrum licensing and PMP apparatus licensing in regional areas and major regional centres. Such an approach provides more spectrum for large wireless broadband operators as well as WISPs and other localised wireless broadband operators. This is considered to represent the highest value use (HVU) for the band while also meeting policy objectives to promote sharing and efficient use of spectrum, as well as fostering competitive telecommunications markets.
Feedback is sought from stakeholders on the planning options presented in this paper. Any information provided will assist the ACMA in determining the best way forward in the band. Once this has been determined, a detailed plan and timeframe for implementation will be developed.  
[bookmark: _Toc6923092]Use of urban areas of NBN Co’s PTS licences
The ACMA has identified two approaches that could facilitate access to urban areas of NBN Co’s PTS licences by other wireless broadband operators. Both these could be applied to any of Options 2a, 2b, 3a and 3b:
· Approach 1: Negotiate access under third-party authorisation arrangements. This Approach is supported under existing apparatus and spectrum licence arrangements. It allows a licensee to effectively lease access to their licence under agreed conditions. The main benefit of this approach is that it provides NBN Co with the flexibility to consider case-by-case access to urban areas to manage interference and minimise restrictions on future deployments. 
· Approach 2: Excise defined urban areas from NBN Co’s PTS licence and allocate them via market-based mechanisms (such as auction). The area available for excising and its usability would depend on the interference management techniques implemented. This results in a trade-off between providing greater certainty and flexibility for NBN Co’s use of the spectrum and the size of the area that might be made available.  
While Approach 1 is available now for wireless broadband operators to investigate, Approach 2 requires further investigation by the ACMA to: 
· better understand NBN Co’s future requirements in the 3400-3575 MHz band 
· determine an appropriate co-channel interference management technique 
· determine the effect the previous two points would have on the availability of urban areas.  
The ACMA is seeking feedback on whether it should further investigate what, if any, urban areas of NBN Co’s PTS licences might be made under Approach 2. This includes any views stakeholders may have on the appropriate interference management techniques to implement. We acknowledge that since the 3.5 GHz band was made available for use by NBN Co as a result of the 2014 Ministerial Direction, the ACMA would consult with the Minister for the Communications portfolio before implementing any changes.
[bookmark: _Toc433122125][bookmark: _Toc6923093]Issues for comment
The ACMA invites comments on the issues set out in this discussion paper:

1. Do stakeholders have any comments on the case for action in the 3400–3575 MHz band?
2. Do stakeholders have any comments on the planning options identified? Are there any other planning options that should be considered? (Please provide reasoning.)
3. Do stakeholders have any comments on the planning goals for the 3400–3575 MHz band? Are there any other planning goals that should be considered?
4. If Option 2a or 2b are adopted, do stakeholders have views on how long the re-allocation period should be?
5. If Option 3a or 3b are adopted, do stakeholders have views on the period of time incumbent apparatus licensees should be given to implement restack? (Noting effected licences would not be reissued on existing frequencies beyond this point.) 
6. If Option 3a or 3b are adopted, do stakeholders have views on how long the re-allocation period should be? 
7. Do stakeholders have any comments on the assessment of planning options against the principles?
8. Is there any relevant evidence that provides an indication of the value wireless broadband operators place on how additional spectrum is made available (i.e. under spectrum or apparatus licensing arrangements)?
9. Do stakeholders have any comments on the preferred planning option for remote areas?
10. Should the broader 3400–3700 MHz band be considered when expanding arrangements for PMP in remote areas?
11. Do stakeholders have any comments on the preferred planning option for metropolitan areas, regional areas and major regional centres?
12. Would an earlier conversion of NBN Co’s PTS licences in metropolitan areas provide greater certainty for negotiations on defrag to occur?
13. Are the existing third-party authorisation arrangements (Approach 1) sufficient to facilitate access to urban areas of NBN Co’s PTS licences by other operators? If not, should the ACMA investigate what, if any, urban areas might be available under Approach 2?
14. Do stakeholders have any views on what co-channel interference management technique should be applied under Approach 2?

[bookmark: _Toc6923094]Introduction
[bookmark: _Hlk5603619]The 3400–3575 MHz band is subject to a mix of spectrum and apparatus licensing arrangements across Australia. These arrangements authorise a variety of services, including wireless broadband (both fixed and mobile), fixed satellite, radiolocation and amateur services (refer to Appendix A for further details). For historical reasons the existing spectrum and apparatus licensing arrangements in the band have resulted in fragmented spectrum arrangements for wireless broadband use. 
[bookmark: _Hlk5603669]The ACMA has considered planning options and made proposals to address the issue of fragmentation in the past. Most notably this included the release of the discussion paper Transitioning the 3.5 GHz band for future opportunities in 2014. Also, as part of the re-issue of 3.4 GHz spectrum licences process, the ACMA facilitated the defragmentation of spectrum holdings within the space identified for spectrum licensing. Leaving industry and incumbents to resolve the issue via commercial negotiation has also been considered. However, several impediments have been identified that have prevented the use of market mechanisms. For this reason, there has been growing interest from incumbent licensees for the ACMA to assist with the defragmentation of spectrum and apparatus licensing arrangements in the band (referred to in this paper as ‘defrag’). 
Internationally the broader 3300–3800 MHz band has been identified for 5G. With the advent of 5G, use of the band by wireless broadband services is expected to increase considerably over the coming years. This means the longer it takes to find a solution, the greater the cost and complexity in performing a defrag is likely to become as more services are deployed in the band. 
[bookmark: _Hlk5606442]The ACMA considers it is timely to consider whether regulatory intervention is required to facilitate change in the 3400–3575 MHz band. Consequently, this paper seeks to identify:
· what the final optimised arrangements in the band should look like 
· the most appropriate mechanisms for the ACMA to facilitate the 3400–3575 MHz band moving towards the final optimised arrangements.
The ACMA notes that while there are likely to be measures it can take to facilitate a defragmentation of holdings in the band, there are some elements of defrag that will need to be undertaken via negotiation and agreement between licensees themselves.
[bookmark: _Hlk5606469]As part of the planning options to facilitate defrag, the ACMA is also: 
· [bookmark: _Hlk5606566]considering options to make more of the band available for wireless broadband use. Both spectrum and apparatus licensing arrangements are being considered. This accounts for interest from large fixed and mobile network operators as well as wireless internet service providers (WISPs) and other localised wireless broadband operators
· [bookmark: _Hlk5605654]investigating whether and to what degree urban areas of NBN Co’s Public Telephony Service (PTS) licence could be made available for use by other operators. This could provide an opportunity to increase utilisation of the spectrum in these areas and for other operators to enhance the delivery of their services.
[bookmark: _Hlk6987962]While this paper explores several planning options and identifies a preliminary preferred approach, final decisions will be made by the ACMA following careful consideration of submissions from stakeholders. As the government is currently in a caretaker period, it is noted that the spectrum management policies of an incoming government may have implications for future planning arrangements in the 3400–3575 MHz band.
[bookmark: _Toc525132230][bookmark: _Toc521585768][bookmark: _Toc519765102][bookmark: _Ref498436813][bookmark: _Ref498078173][bookmark: _Toc468705310][bookmark: _Toc468438955][bookmark: _Toc466017060][bookmark: _Ref461109606][bookmark: _Toc457809930][bookmark: _Toc6923095][bookmark: _Toc514146648][bookmark: _Toc513143734]Legislative and policy environment
Managing spectrum efficiently and effectively for the benefit of all Australians is a key priority for the ACMA[footnoteRef:2]. The ACMA draws on a range of legislative and administrative tools in executing these functions.  [2:  ACMA Corporate plan 2018–19] 

[bookmark: _Toc6923096]Guiding legislation
Section 9 of the Australian Communications and Media Authority Act 2005 (ACMA Act) sets out the spectrum management functions of the ACMA, including to:
· manage the radiofrequency spectrum in accordance with the Radiocommunications Act 1992 (the Act)
· advise and assist the radiocommunications community.
Consistent with the spectrum management functions set out in the ACMA Act, the object of the Act is to provide for management of the radiofrequency spectrum in order to (among other goals):
· maximise, by ensuring the efficient allocation and use of the spectrum, the overall public benefit derived from using the radiofrequency spectrum
· provide a responsive and flexible approach to meeting the needs of users of the spectrum
· encourage the use of efficient radiocommunication technologies so that a wide range of services of an adequate quality can be provided
· support the communications policy objectives of the Australian Government.
[bookmark: _Hlk4497305][bookmark: _Hlk5111156]The planning options set out in this paper are consistent with these goals. Specifically, regarding the latter goal, improving access and use of the 3400–3575 MHz band for wireless broadband services aligns with a number of key policy objectives, including; promoting sharing and enabling trading of spectrum, enhancing delivery of fast broadband services, promoting the efficient use of spectrum through optimising its use, and fostering competitive telecommunications markets by providing alternative delivery mechanisms for ultra-fast broadband.
[bookmark: _Ref517344978][bookmark: _Toc6923097]Principles for spectrum management
The ACMA is also guided by the Principals for Spectrum Management[footnoteRef:3] (the Principles), which are: [3:  Available on the ACMA website.] 

1. Allocate spectrum to the highest value use (HVU) or uses.
1. Enable and encourage spectrum to move to its HVU.
1. Use the least cost and least restrictive approach to achieving policy objectives.
1. To the extent possible, promote both certainty and flexibility.
1. Balance the cost of interference and the benefits of greater spectrum utilisation.
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Spectrum management decision framework[image: ]
Figure 1 describes the ACMA’s general approach to spectrum management decision-making. 

[bookmark: _Ref517340300][bookmark: _Toc468705312][bookmark: _Toc468438957][bookmark: _Toc466017062][bookmark: _Toc6923098]Existing licensing regimes
There are three licence types available to authorise access to spectrum—spectrum, apparatus and class licences. 
An apparatus licence authorises the use of a radiocommunications device (or group of devices) operating under a particular radiocommunications service type. Authorisation can be for a particular location (site-based licence) or for a defined area (area-wide licence), across a particular frequency range for a period of up to five years. Site-based apparatus licences are typically issued on a first-in-time basis ‘over-the-counter’ in accordance with coordination rules developed by the ACMA. For an area-based apparatus licence, the licensee typically has sole or primary access to a defined frequency and area for the deployment of services. Services deployed under an area-based licence still need to coordinate with other services, though this is often limited to services in adjacent bands and areas.
A spectrum licence authorises the use of a particular frequency band within a particular geographic area for a period of up to 15 years. The geographic area can vary in size up to Australia-wide. Spectrum licences have historically been utilised to facilitate the rollout of wide-area wireless broadband networks. 
An inherent feature of spectrum licensing is technological flexibility—that is, the licensing rules, while usually optimised for an expected technology, generally specify only generic technical details and limitations[footnoteRef:4], while not expressly mandating a particular type of technology or service. This allows a licensee to deploy any technology as long as it complies with the terms and conditions of the licence, without intervention from the regulator. It is up to the licensee to manage interference between radiocommunications devices, although this can be mitigated by the adoption of international standards. Spectrum licences are also more conducive to spectrum trading than apparatus licences, due to their longer and more certain tenure, ability to be sub-divided and technological flexibility. [4:  Technical details and limitations include maximum in-band transmit power and unwanted emissions limits as well as the authorised frequency range and geographical area of the licence. ] 

Class licences are a standing authorisation to use spectrum without the need to apply to the ACMA for access, so long as the conditions of the class licence are met. These conditions can be technical, geographic and/or pertain to the type of use or class of user. 
All three forms of licensing are currently used in the 3400–3575 MHz band.
[bookmark: _Toc458175603][bookmark: _Toc459906710][bookmark: _Toc464480504][bookmark: _Toc482886574][bookmark: _Toc482886616][bookmark: _Toc482888957][bookmark: _Toc482891228][bookmark: _Toc482891295][bookmark: _Toc482956503][bookmark: _Toc484011475][bookmark: _Toc484511691][bookmark: _Toc519765106][bookmark: _Toc521585772][bookmark: _Toc4512520][bookmark: _Toc6923099]Issues outside the scope of this paper
The following issues are not within the scope of options considered in this paper:
[bookmark: _Toc6923100]Re-allocation and designation of spectrum process
Work associated with the re-allocation or designation of spectrum for the issue of spectrum licences (including consulting on and making a recommendation to the minister and development of marketing or conversion plans), while discussed in this paper, would be conducted under a separate and subsequent process, if required, once a suitable planning option for the band is determined.
[bookmark: _Toc6923101]Apparatus tax arrangements
A review of the apparatus licence tax arrangements is not within scope of this paper. The ACMA is seeking feedback from industry on its general review of apparatus licence taxes as part of the consultation on its annual work program, the Five-year spectrum outlook (FYSO). Interested parties are invited to provide any views as part of this process.   
[bookmark: _Toc6923102][bookmark: _Toc513143735]Next steps 
Table 1 provides a notional timeline for the next steps of the optimisation of arrangements in the 3400–3575 MHz process. A more detailed timeline will be developed once a way forward in the band has been identified, following consultation. 
   
1. Indicative timeline for 3400–3575 MHz band review process
	Milestone
	Date

	Release: Optimising arrangements in the 3400–3575 MHz band: Options paper 
	April 2019

	Submissions due to options paper
	24 May 2019

	Release: Planning decision and preliminary views paper for optimising the 3400–3575 MHz band 
	Mid-2019

	Commencement of ACMA regulatory actions to support defragmentation
	Q3 2019 onwards



[bookmark: _Toc6923103]Case for action 
[bookmark: _Hlk5778596]The 3400–3575 MHz band is subject to a mix of spectrum and apparatus licensing arrangements. These arrangements authorise a variety of services, including wireless broadband, fixed satellite, radiolocation and amateur services. Wireless broadband and radiolocation use of the band is on a primary basis, while use by fixed satellite and amateur services is on a secondary basis. Existing area-wide apparatus and spectrum licensees in the band are NBN Co, Optus and Telstra. WISPs, local councils and miners are typically representative of localised wireless broadband operators in the band that make use of site-base apparatus licence arrangements. Current arrangements in the 3400–3575 MHz band are detailed in Appendix A and summarised at Figure 2 below.[footnoteRef:5]  [5:  Please note this figure simplifies some details (e.g. NBN Co’s PTS licences cover the major regional centres of Ballarat, Bendigo and Toowoomba) to assist in visualising existing arrangements. Refer to Appendix A and B for a more detailed description of arrangements in the band.] 

[bookmark: _Hlk5607615]Current arrangements in the 3400–3575 MHz band 
AM = amateur, FSS = fixed satellite service, PMP = point-to-multipoint, 
PTS = public telecommunication service, SL = spectrum licence
[image: ]
[bookmark: _Toc6923104]Fragmented arrangements
The spectrum and apparatus licence arrangements originally developed for the band were designed to support frequency division duplex (FDD) fixed wireless broadband technologies that operated over bandwidths in the order of a few megahertz. 
In recent years, international wireless broadband use of the 3400–3575 MHz (and broader 3300–3800 MHz) band has moved away from FDD to time division duplex (TDD) technologies and wider contiguous bandwidths (up to 100 MHz).[footnoteRef:6] A consequence of these historical arrangements, combined with the move to TDD technologies, has resulted in fragmented spectrum arrangements across the band.  [6:  This was identified during the 3.6 GHz band Technical Liaison Group processes held in 2018.  ] 

The defragmentation of both spectrum licence holdings and apparatus licence arrangements in the 3400–3575 MHz band in both frequency and geography (defrag) has the potential to:
· enable licensees to tap into global economies of scale for wireless broadband equipment, particularly those defined by 3GPP—the 3rd Generation Partnership Project (both 4G and 5G standards)
· decrease network deployment costs, for example, the instantaneous bandwidth[footnoteRef:7] of next generation wireless broadband transceivers is expected to be in the order of 100 MHz[footnoteRef:8]. If a licensee’s spectrum holdings are not contained within the instantaneous bandwidth, they will need to deploy at least one additional transceiver per sector/site to make use of all their spectrum [7:  Instantaneous bandwidth of wireless broadband equipment refers to the bandwidth in which radiocommunication signals can be transmitted or simultaneously captured and analysed.]  [8:  5G New Radio Solutions: Revolutionary Applications Here Sooner Than You Think, Skyworks, 2018 www.skyworksinc.com ] 

· result in more efficient use of the spectrum, due to: 
· fewer shared geographical boundaries between area-based licences, meaning fewer dead zones[footnoteRef:9]  [9:  Dead zones are areas near the geographical boundary of an area-based licence (such as a spectrum licence) where use is restricted or not possible due to the need to limit the level of emissions into adjacent areas to manage interference. ] 

· fewer shared frequency boundaries that may require guard bands to manage interference
· defragmented holdings being more likely to result in greater use of spectrum due to better alignment with channel arrangements (bandwidths) defined in international standards. 
While the benefits of defrag and the case for action are compelling, the ACMA has identified that the current arrangements that include a mix of spectrum and apparatus licensing (both area and site-based) in the 3400–3575 MHz band are not optimal. These arrangements have been a major factor impeding the use of market mechanisms to defrag spectrum holdings such as third-party authorisations and licence trading.
[bookmark: _Hlk5607514]Under the Act, a spectrum licence cannot be varied to occupy spectrum outside of what has been reallocated or designated for spectrum licensing. Also, an apparatus licence can only be issued within spectrum identified for spectrum licensing if special circumstances apply or where that apparatus licence is issued to a body covered by paragraphs 27(b) to (be) of the Act for the purpose of investigations or operations conducted by that body (see section 105 of the Act).  
Under current arrangements in the band, any trades to support a defrag would require at least one licensee to trade all or part of a spectrum licence for an apparatus licence (and vice versa). Most licensees value the flexibility and tenure of a spectrum licence over that of an apparatus licence and will not make such a trade, particularly if the move is to site-based apparatus licensing arrangements. This issue appears to be what is inhibiting the use of third-party authorisations to affect an equivalent outcome. It is likely that the use of third-party authorisations would only be considered by licensees as a stop-gap solution if a defrag of actual licence holdings to the same or equivalent licence type is guaranteed to occur in the future.  
[bookmark: _Toc6923105]New allocations for wireless broadband
The 3400–3575 MHz band forms part of the 3300–3800 MHz band that is identified globally for wireless broadband use (including 5G). While there are arrangements in place that support such use in Australia, they currently only cover a portion of the band. In frequencies and areas where the spectrum is not planned for wireless broadband use, it is available for use by FSS and amateur services, on a secondary basis. 
Currently there is only one FSS earth station licensed for operation in regional areas. This is located near Uralla, NSW, at one of the earth station protection zones (ESPZ) defined in RALI MS44. The 3400–3575 MHz band is not protected at this ESPZ. Amateur use of the band in these areas is less clear, as the location of most use is not recorded on the Register of Radiocommunications Licences. However, the Australian Amateur Band Plan defines arrangements for use across the 3300–3600 MHz band. This means there are options for amateurs to operate in either the 3400–3575 MHz or 3300–3400 MHz frequency ranges in regional and remote areas. 
There appears to be an opportunity to investigate arrangements for wireless broadband use in more of the 3400–3575 MHz band in remote areas, regional areas and major regional centres, due to: 
· the secondary nature of the FSS and amateur services in the 3400–3575 MHz band
· limited use of the 3400–3575 MHz band by the FSS
· options for amateur spectrum use in the 3300–3400 MHz frequency range.
[bookmark: _Toc6923106]Use of urban area spectrum 
To date, NBN Co has not deployed services under its PTS licences within urban and surrounding suburban areas of Adelaide, Brisbane, Canberra, Melbourne, Perth and Sydney. Consequently, there is interest from other wireless broadband operators in accessing these areas to deploy 5G services. Investigating arrangements to facilitate access to this spectrum for other operators could result in greater utilisation of the band in urban areas.
NBN Co continues to deploy new services in locations immediately adjacent to urban areas. The number of services in these areas has steadily increased over the past few years. In addition to increasing in number, the location of these services is both further enveloping and, in some cases, moving towards urban areas. This influences what, if any, areas might be available for use by alternative operators (refer to ‘Use of urban areas of NBN Co’s PTS licences’ section for further detail). Therefore, NBN Co’s future, current and planned use in the band would need to be considered before determining what, if any, urban areas could be made available. 
[bookmark: _Toc6923107]Summary 
There has been growing interest from incumbent wireless broadband operators in the 3400–3575 MHz band for spectrum and apparatus licence arrangements to be defragged. To date, the mix of licensing types across the band has impeded commercial negotiations facilitating change in the band.
With the advent of 5G, deployments in the band are expected to increase considerably over the coming years. This means the associated cost savings and spectral efficiencies to be gained from a defrag are also expected to increase. However, the longer it takes to find a solution, the greater the cost and complexity in performing a defrag is likely to become (as more services are deployed). 
There is also interest from wireless broadband operators in: 
· Making more of the 3400–3575 MHz band available for wireless broadband use. This could include making more spectrum available for spectrum licensing to support the deployment of wide-area wireless broadband networks. Alternatively, more spectrum for PMP apparatus licensing could be made available for use by WISPs and other localised wireless broadband operators.
· Investigating whether and to what degree urban areas of NBN Co’s PTS licence could be made available for use by other operators. This could provide an opportunity to increase utilisation of the spectrum in these areas and for other operators to enhance the delivery of their services.
It is therefore timely to consider whether regulatory intervention is required to facilitate the optimisation of arrangements in the 3400–3575 MHz band for wireless broadband services, and if so, what form this should take.  
1. [bookmark: _Hlk5797134]Do stakeholders have any comments on the case for action in the 3400–3575 MHz band?

[bookmark: _Toc6923108]Options for change
Three options are presented below to address the problem of defragmentation in the 3400–3575 MHz band (including no change to current arrangements). Options 2 and 3 also seek to achieve the twin goals of facilitating defrag and making more of the 3400–3575 MHz band available for wireless broadband use. These goals have been combined because several options to facilitate defrag involve the re-allocation of spectrum for the issue of spectrum licensing, thereby establishing the necessary conditions for greater use of the band by wireless broadband services. It also reduces complexity and the number of options that stakeholders would need to consider.
Investigation into whether and to what degree urban areas of NBN Co’s PTS licence could be made available for use by other operators is considered separately (refer to the ‘Use of urban areas of NBN Co’s spectrum licences’ section later in this paper). This is due to the nature of the issues involved. However, it is noted that the possible measures identified to resolve this issue could be applied to any of the planning options identified in this section. 
Regarding the implementation of defrag and making more of the band available for wireless broadband use, the following planning options have been identified:
· Option 1: No change.
· Option 2: Convert and re-allocate more of the band for spectrum licensing. Two sub-options are identified. Option 2a re-allocates for spectrum licensing all regional areas and major regional centres not currently subject to spectrum licensing. Option 2b only re-allocates some regional areas and major regional centres and provides more spectrum for PMP licensing in the remaining parts not currently subject to spectrum licensing.
· Option 3: Restack apparatus licences, then convert NBN Co’s PTS licences to spectrum licences and re-allocate additional spectrum for spectrum licensing. Two sub-options are identified. Option 3a re-allocates for spectrum licensing all regional areas not encompassed by the newly restacked and consolidated TDD PMP licence arrangements. Option 3b only re-allocates regional areas and major regional centres in the 3400–3442.5 MHz frequency range and provides more spectrum for TDD PMP licensing in the remaining parts not currently subject to spectrum licensing. 
The ACMA recognises that there are various outcomes that could be implemented under each planning option. The ACMA is interested and open to considering other approaches with appropriate supporting evidence or reasoning.
For understanding and consideration of the planning options: 
· The terms metropolitan, regional and remote areas as well as major regional centres are defined in Appendix B.
· The geographical area encompassed by NBN Co’s 3.5 GHz PTS licences are also defined in Appendix B. 
· Under all planning options, it is intended that: 
· Radiolocation services operated by the Department of Defence would continue operating under existing arrangements.  
· Arrangements for radiocommunications devices authorised to operate under the Radiocommunications (Low Interference Potential Devices) Class Licence 2015 will not be affected. 
· [bookmark: _Hlk1118348]Appendix C provides detail on what defrag would look like for Optus spectrum licence holdings in metropolitan areas and NBN Co’s PTS licences. This is where the most significant benefits of a defrag are expected to be realised and is the minimum degree of defrag the ACMA is seeking to facilitate in the band.
· There is 2.5 MHz of unallocated spectrum licence spectrum in Canberra. The ACMA is conducting a separate process to allocate this spectrum. All planning options in this paper assume this spectrum will be allocated and can therefore form part of any trading or third-party authorisation discussions to facilitate defrag. 

2. [bookmark: _Hlk5797147]Do stakeholders have any comments on the planning options identified? Are there any other planning options that should be considered? (Please provide reasoning.)
[bookmark: _Toc6923109]Summary of planning options
Figure 3 illustrates the steps involved in the implementation of Options 1–3 by sub-option. Table 2 also provides a summary of the spectrum and apparatus licences as well as licensees that would be affected (i.e. requirements to retune, relocate or cease operation of services) under each of the planning options. 
Neither radiolocation nor amateur apparatus licences are included in Table 2 for the following reasons:
· Under all planning options, it is intended that radiolocation services operated by the Department of Defence would continue operating under existing arrangements.
· [bookmark: Citation]With the exception of amateur beacon and amateur repeater use (for which there is none currently recorded on the RRL in the 3400–3575 MHz band), the location of amateur use is not recorded on the RRL. Such use is noted and considered in all planning options identified for the band. Where necessary, the ACMA would consult on varying the Radiocommunications Licence Conditions (Amateur Licence) Determination 2015 to implement the relevant changes.  
1. Summary of spectrum and apparatus licensees affected by changes under each planning option (based on RRL data from 1 April 2019)
	Planning Option
	Licence Type
	Licensees 
	Number of Licences

	Option 1
	N/A
	N/A
	N/A

	Option 2a
	Spectrum licence
	NBN Co, Optus
	5 (7396 devices)

	
	PTS
	NBN Co
	10 (12,586 devices)

	
	FDD-PMP
	Agile Pty Ltd, Armidale Dumaresq Council, Aussie Broadband Pty Ltd, Davco Farming Company, HaleNET Pty Ltd, NC Cable Pty Ltd, Silk Telecom Pty Ltd, Uralla Shire Council
	29

	
	TDD-PMP
	March IT Pty Ltd, Maules Creek Coal Pty Ltd, Loy Yang Power Management Pty Ltd, Satstream (Australia) Pty Ltd, Wujal Aboriginal Shire Council
	15

	Option 2b
	Spectrum licence
	NBN Co, Optus
	5 (7396 devices)

	
	PTS
	NBN Co
	10 (12,586 devices)

	
	FDD-PMP
	Agile Pty Ltd, Armidale Dumaresq Council, Aussie Broadband Pty Ltd, Davco Farming Company, HaleNET Pty Ltd, NC Cable Pty Ltd, Silk Telecom Pty Ltd, Uralla Shire Council
	29

	
	TDD-PMP
	March IT Pty Ltd, Maules Creek Coal Pty Ltd, Loy Yang Power Management Pty Ltd, Satstream (Australia) Pty Ltd, Wujal Aboriginal Shire Council
	11

	Option 3a
&
 Option 3b
	Spectrum licence
	NBN Co, Optus
	5 (7396 devices)

	
	PTS
	NBN Co
	10 (12,586 devices)

	
	FDD-PMP
	Agile Pty Ltd, Armidale Dumaresq Council, Aussie Broadband Pty Ltd, Davco Farming Company, HaleNET Pty Ltd, NC Cable Pty Ltd, Silk Telecom Pty Ltd, Uralla Shire Council
	29

	
	TDD-PMP
	March IT Pty Ltd, Maules Creek Coal Pty Ltd, Loy Yang Power Management Pty Ltd, Satstream (Australia) Pty Ltd, Wujal Wujal Aboriginal Shire Council
	7



Summary of planning options 
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[bookmark: _Toc6923110]Planning goals
[bookmark: _Hlk5606916]The ACMA’s planning goals for any regulatory intervention in the 3400–3575 MHz band are to ensure, as much as possible, the following:
· Barriers to change (e.g. trading) are removed
· Arrangements for wireless broadband use are put in place across the entire 3400–3575 MHz band, Australia-wide
· Area-based PTS and spectrum licensees achieve contiguous spectrum holdings in all areas in which they hold licences
· Area-based PTS and spectrum licensee’s total spectrum holdings are maintained in all areas they hold licences 
· Spectrum arrangements for PMP licensing are consolidated into a single frequency range to facilitate the adoption of TDD wireless broadband technologies and provide access to larger channel sizes 
· The amount of spectrum available for PMP licensing remains the same or increases in all areas. This provides an option for incumbent PMP licensees to continue operating in the band if they wish to do so.
Each of the planning options are assessed against these goals. 
3. [bookmark: _Hlk5797155]Do stakeholders have any comments on the planning goals for the 3400–3575 MHz band? Are there any other planning goals that should be considered?



[bookmark: _Toc6923111]Option 1: No change
[bookmark: _Toc6923112]Overview
[bookmark: _Hlk5606873]Under Option 1, existing arrangements in the 3400–3575 MHz band remain unchanged. This means the existing apparatus and spectrum licensing arrangements are maintained in metropolitan, major regional centres and regional areas. The existing site-based apparatus licensing arrangements in remote areas are also maintained. Current arrangements in the band are detailed in Appendix A and illustrated in Figure 2.
[bookmark: _Toc6923113]Assessment of Option 1 against the planning goals
The advantage of this planning option is:
· It allows incumbent services to continue operating in the band as they currently do. 
The disadvantages of this planning option are:
· [bookmark: _Hlk4659919]It does not remove the barriers to facilitate change in the band. 
· The existing arrangements are more likely to result in inefficient use of spectrum. This is due to the fragmented and irregular spectrum holdings of area-based licensees as well as the irregular amount of spectrum available for PMP licensing. An example of irregular spectrum holdings are the two 17.5 MHz lots available for PMP licensing. This does not align with standard 5 MHz channelling arrangements associated with modern technologies. 
· Fragmented spectrum holdings are more likely to result in increased network deployment costs, as discussed in the ‘Case for Action’ section above. 
· Large portions of the band remain underutilised and unavailable for use by wireless broadband use. 
[bookmark: _Toc6923114]Option 2: Convert and re-allocate more of the band for spectrum licensing 
[bookmark: _Toc6923115]Overview
[bookmark: _Hlk4675835]Under this option: 
· NBN Co’s PTS licences are converted to spectrum licences. To do this, the minister must issue a written notice to the ACMA (under section 36 of the Act) designating specified spectrum in specified areas to be allocated by issuing spectrum licences. If such a designation is made, the ACMA must then prepare a conversion plan under section 38 of the Act and commence discussion with NBN Co on the conversion of their apparatus licences to spectrum licences (Appendix D provides an overview of the conversion process). 
· More of the 3400–3575 MHz band in major regional centres and regional areas that is not currently subject to spectrum licensing is re-allocated for the issue of spectrum licences. If the minister decides to re-allocate any of the band, the ACMA then prepares a marketing plan under section 39a of the Act and allocates it in accordance with section 60 of the Act (e.g. via auction). Incumbent apparatus licences in areas and frequencies subject to re-allocation are cancelled at the end of the re-allocation period. Therefore, a suitable re-allocation period needs to be determined, noting the Act specifies a minimum two-year period. 
Once spectrum licences have been issued, defrag could occur via any combination of third-party authorisations and/or licence trading. To facilitate trading, the ACMA would seek to align the expiry date of any spectrum licences issued with existing spectrum licences in the 3400–3575 MHz band. These are set to expire on 13 December 2030.
[bookmark: _Hlk5818270]Under this option, the ACMA would not recommend the introduction of spectrum licensing in remote areas. This is in line with the outcomes of the ACMA’s review of arrangements in the adjacent 3.6 GHz band. As a consequence, the existing apparatus licensing arrangements for PMP, amateur and FSS in remote areas could be extended to cover the entire 3400-3575 MHz band. This might also include consideration of apparatus licensing arrangements across the broader 3400–3700 MHz frequency range in remote areas.
Varying amounts of the 3400–3575 MHz band could be re-allocated or designated for the issue of spectrum licences under this option. However, to achieve the minimum degree of defrag, as described at Appendix C:
· The conversion process must include all frequencies and areas covered by NBN Co’s PTS licences. To enable NBN Co to continue operating services to the same extent that they currently do, their geographical licence boundaries may need to be reviewed in some regional areas.
· The re-allocation of spectrum in the 3425–3442.5 MHz and 3475–3492.5 MHz frequency ranges needs to include the same regional areas covered by services operating under NBN Co’s PTS licences. 
Two variants of Option 2 are presented for consideration in this paper: 
· Option 2a: Under this variant, NBN Co’s PTS licences are converted to spectrum licences and all major regional centres and regional areas not already subject to spectrum licensing in the 3400–3575 MHz band as well as some regional areas in the 3475–3492.5 MHz frequency range are re-allocated. The earth station protection zones (ESPZs) defined in RALI MS44 will be excised from any re-allocation process to support current and future FSS use at those locations. Apparatus licensing arrangements for PMP can then be extended across the entire 3400–3575 MHz band in remote areas as well as major regional centres and regional areas not subject to spectrum licensing in the 3475–3542.5 MHz frequency range. The final proposed arrangements are displayed in Figure 4
· Option 2b: Under this variant, NBN Co’s PTS licences are converted to spectrum licences. Also, major regional centres and regional areas in the 3400–3442.5 MHz frequency range not already subject to spectrum licensing are re-allocated. ESPZs defined in RALI MS44 will be excised from any re-allocation process to support current and future FSS use at those locations. Apparatus licence arrangements for PMP can then be extended across the entire 3400–3575 MHz band in remote areas. The final proposed arrangements are displayed in Figure 4.
Under both sub-options, to avoid the need to cancel amateur licences, the ACMA would need to vary the Radiocommunications Licence Conditions (Amateur Licence) Determination 2015 before the end of the re-allocation period. This variation would remove arrangements for amateur use in those frequencies and areas that are re-allocated. 
Table 2, in the ‘Summary of options’ section, provides a summary of licensees that are likely to be affected under Options 2a and 2b. Figure 3, in the ‘Summary of options’ section, illustrates the steps involved in implementing Options 2a and 2b.
4. [bookmark: _Hlk5797298]If Option 2a or 2b are adopted, do stakeholders have views on how long the re-allocation period should be?


[bookmark: _Hlk5109567][bookmark: _GoBack]Arrangements in the 3400–3575 MHz band under Option 2a (top) and Option 2b (bottom)
PMP = point-to-multipoint, SL = spectrum licence
 [image: ] [image: ]



[bookmark: _Toc6923116]Assessment of Option 2a against the planning goals
The advantages of Option 2a are:
· [bookmark: _Hlk4659846]it removes the barriers to change identified in the ‘Case for Action’ section 
· incumbent apparatus licensees in remote areas could continue operating in the band
· more spectrum would be available for new PMP, FSS and amateur services in remote areas 
· continued support for FSS operation in the band will be provided at defined ESPZs in regional Australia 
· once NBN Co’s PTS licences are converted and an auction for the re-allocated spectrum completed, licensees can use market mechanisms such as third-party authorisations and/or trading to implement a defrag within the spectrum licenced space
· provided agreement is reached between relevant spectrum licensees, a complete defrag (in both frequency and area) can be implemented.  
The disadvantages of Option 2a are:
· [bookmark: _Hlk4659854]the greatest number of apparatus licensees are affected—this includes 44 PMP licences and any amateur licensee using the band in re-allocated areas
· incumbent apparatus licensees in regional areas and major regional centres would be required to:
· re-locate to another frequency band, in areas where suitable alternative spectrum options exist (which may be limited)
· cease operating in the band at the end of the defined re-allocation period unless ongoing access could be negotiated.
· agreement from all affected spectrum licensees is required for a defrag to occur (unless it occurs as part of licence re-issue in 2030). The auction of the re-allocated spectrum could result in new licensees in the 3400–3575 MHz band, further complicating defrag negotiations. One or more of these licensees could determine if or to what degree defrag could occur in the band.
[bookmark: _Toc6923117]Assessment of Option 2b against the planning goals
The advantages of Option 2b are:
· it removes the barriers to change identified in the ‘Case for Action’ section 
· incumbent apparatus licensees in remote areas could continue operating in the band
· incumbent TDD PMP and amateur services operating in the 3475–3492.5 MHz band that are not in areas re-allocated for the issue of spectrum licences, can continue operating in the band. Incumbent apparatus licensees not in regional areas covered by NBN Co’s PTS licences that are affected by the re-allocation process are provided with an option for the continued delivery of their services within the 3400–3575 MHz band. For TDD PMP licensees the new arrangements are expected to be within the tuneable frequency range of existing equipment
· more spectrum is made available for new PMP, FSS and amateur services in remote areas
· more spectrum is made available for new PMP, FSS and amateur services in regional areas not re-allocated for the issue of spectrum licences
· spectrum arrangements for PMP licensing are consolidated to facilitate the adoption of TDD wireless broadband technologies and provide access to larger channel sizes
· continued support for FSS operation in the band is provided at defined ESPZs in regional Australia 
· once NBN Co’s PTS licences are converted and an auction for the re-allocated spectrum is completed, licensees could use market mechanisms such as third-party authorisations and/or trading to implement a defrag within licenced space 
· provided agreement is reached between relevant spectrum licensees, an almost complete defrag can occur in the spectrum licensed space. This means it is possible for NBN Co and Optus to defrag their spectrum holdings within metropolitan areas and segments of the surrounding regional area (refer to Appendix C for details), noting Telstra’s spectrum licences holdings in the 3400–3575 MHz band are already defragged.     
The disadvantages of Option 2b are:
· the second-greatest number of apparatus licensees (behind Option 2a) are affected. This includes 40 PMP licences and any amateur licensee using the band in re-allocated areas
· incumbent apparatus licences operating on frequencies affected by the restack or re-allocation process would be required to:
· retune to the new consolidated apparatus licence segments of the 3400–3575 MHz band identified for PMP, FSS and amateur service use. This will not be possible for FDD PMP licensees unless they replace their equipment with TDD systems. It is noted that there will be some areas where there is no equivalent spectrum to retune to as it would have been re-allocated or converted to spectrum licensing 
· re-locate to another frequency band, in areas where suitable alternative spectrum options exist
· cease operating in the band at the end of the defined re-allocation period, unless ongoing access could be negotiated.
· agreement from all affected spectrum licensees is required for a defrag to occur (unless it occurs as part of licence re-issue in 2030). The auction of the re-allocated spectrum could result in new licensees in the 3400–3575 MHz band, further complicating defrag negotiations. One or more of these licensees can influence whether and to what degree defrag can occur in the band.
[bookmark: _Toc6923118]Option 3: Restack apparatus licences, then convert NBN PTS licences to spectrum licences and re-allocate additional spectrum for spectrum licensing
[bookmark: _Toc6923119]Overview
Under Option 3, changes are proposed to occur over two phases. Phase 1 focuses on establishing arrangements to facilitate defragmentation of spectrum and apparatus licensing arrangements in remote and metropolitan areas as well as a large proportion of regional areas. Phase 2 is an optional future phase that focuses on making more spectrum available for wireless broadband use and the defragmentation of spectrum and apparatus licensing arrangements in major regional centres and the remaining regional areas. 
Two sub-options, referred to as Options 3a and 3b have been identified under this approach. Phase 1 is the same for both sub-options. The difference in Phase 2 is the amount of spectrum that is re-allocated for spectrum licensing. In effect, Options 3a and 3b are similar to Option 2b except an equivalent amount of spectrum for PMP licensing arrangements, as is currently available, is maintained across all regional areas.
Table 2, in the ‘Summary of options’ section, provides a summary of licensees that would be affected (required to retune/relocate) under Options 3a and 3b. Figure 3, the ‘Summary of options’ section provides a pictorial summary of the steps involved in implementing Options 3a and 3b.


Option 3a & 3b—Phase 1
Phase 1 is intended to commence following a final planning decision for the 3400–3575 MHz band. During this phase, the ACMA will work with incumbent licensees to facilitate a restacking of apparatus licences in the band (restack). This will involve: 
· restacking PMP, FSS and amateur licences into the 3475–3510 MHz frequency range in regional areas
· restacking a portion of NBN Co’s PTS licences from the 3492.5–3510 MHz frequency range in regional areas into the 3425–3442.5 MHz frequency range. 
The frequencies and areas will remain under embargo until the restack process is finalised. The ACMA will work with affected licensees to facilitate transition. 
[bookmark: _Hlk5615656]To ensure restack occurs within a reasonable timeframe, the ACMA would not re-issue incumbent apparatus licences beyond a defined date unless they moved into the appropriate restacked and consolidated spectrum arrangements. The length of this period is something that the ACMA is seeking feedback on.
Once restack is finalised, the ACMA would then consult on, and recommend to the minister that the areas and frequencies covered by NBN Co’s PTS licences be designated for spectrum licensing. The minister may then designate those relevant areas and frequencies for the issue of spectrum licences under section 36 of the Act. 
If such a designation is made, the ACMA is required to prepare a conversion plan under section 38 of the Act and commence processes concerning the conversion of NBN Co’s PTS licences to spectrum licences (Appendix D provides an overview of the conversion process). After spectrum licences have been issued, defrag can then occur via any combination of third-party authorisations and/or trading between NBN Co and Optus. 
Optus and NBN Co could wait until this step to commence the retuning of radiocommunications devices in metropolitan areas to their consolidated spectrum holdings. However, to help speed up the process, they may also consider starting this in parallel to the restack of apparatus licences, using third-party agreements. If required, the ACMA will work with the licensees to facilitate the deployment of wide-bandwidth devices across apparatus and spectrum licences devices until the conversion and trading of licences is finalised. 
Under both Options 3a and 3b, the ACMA will not seek to introduce spectrum licensing in remote areas. This is in line with the decisions made as part of the ACMA’s review of arrangements in the adjacent 3.6 GHz band. As a result, the existing apparatus licensing arrangements for PMP, amateur and FSS in remote areas could be extended to cover the entire 3400–3575 MHz band. This might also include consideration of apparatus licence arrangements across the broader 3400–3700 MHz frequency range in remote areas.
The final proposed arrangements under Options 3a and 3b—Phase 1—are displayed in Figure 5. 
5. [bookmark: _Hlk5797594]If Option 3a or 3b are adopted, do stakeholders have views on the period of time incumbent apparatus licensees should be given to implement restack? (Noting effected licences would not be reissued on existing frequencies beyond this point.) 
6. If Option 3a or 3b are adopted, do stakeholders have views on how long the re-allocation period should be? 
Variant—Phase 1
The ACMA has also identified a possible variant to Phase 1 for consideration. This variant follows the same steps as described previously for Phase 1, with the following changes:
· apparatus licence restack is limited to regional areas
· the ACMA converts metropolitan areas of NBN Co’s PTS licences to spectrum licences in parallel to the restack of apparatus licences in regional areas
· the ACMA converts the remaining regional areas of NBN Co’s PTS licences to spectrum licences once restack has been completed. 
The intention of this variation is to explore whether an earlier implementation of the same licence type in metropolitan areas offer greater certainty for negotiations on defrag to occur. 
Arrangements in the 3400–3575 MHz band under Option 3a and 3b— Phase 1
FSS = fixed satellite service, PMP = point-to-multipoint, SL = spectrum licence
[image: ]
Options 3a and 3b—Phase 2
Phase 2 is an optional process that notionally begins following the completion of Phase 1, though where possible the ACMA could commence some work in parallel. The aim of this phase is to focus on making more spectrum available for wireless broadband use and the defragmentation of spectrum and apparatus licence arrangements in major regional centres and the remaining regional areas. 
Two outcomes are identified under Phase 2 and are referred to as Options 3a and 3b. The difference between Option 3a and 3b is the amount of spectrum that is re-allocated for the issue of spectrum licences. 
In this phase, the ACMA consults on re-allocating some or all the remaining areas for the issue of spectrum licences (depending on the option). This consultation is conducted and released using the same mechanisms and approach discussed under Option 2a, noting a suitable re-allocation period needs to be determined. The Earth station protection zones defined in RALI MS44 are also be excised from any re-allocation process to support current and future FSS use at those locations. 
Once spectrum licences are issued, defrag can occur via any combination of third-party authorisations and/or trading. Those frequencies and areas not re-allocated for the issue of spectrum licences can be made available for PMP licensing. The final proposed arrangements are displayed in Figure 6. 
Under both sub-options, to avoid the need to cancel amateur licences, the ACMA would need to varying the Radiocommunications Licence Conditions (Amateur Licence) Determination 2015 before the end of the re-allocation period. This variation would remove arrangements for amateur use in those frequencies and areas that are re-allocated.
[bookmark: _Hlk5109584]

Arrangements in the 3400–3575 MHz band under Phase 2 of Option 3a (top) and Option 3b (bottom)
FSS = fixed satellite service, PMP = point-to-multipoint, SL = spectrum licence
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[bookmark: _Toc6923120]Assessment of Option 3a against the planning goals
The advantages of Option 3a are:
· it removes the barriers to change identified in the Case for Action section
· a two-phase approach ensures the focus on implementing defrag is initially in the largest capital cities (and surrounding regional areas) where the greatest benefits are expected to be realised. Implementation of defrag in these areas is not affected by the timing of other processes such as the re-allocation of spectrum
· incumbent apparatus licensees in remote areas may continue operating in the band
· more spectrum is made available for new PMP, FSS and amateur services in remote areas
· spectrum arrangements for PMP licensing are consolidated to facilitate the adoption of TDD wireless broadband technologies and provide access to larger channel sizes 
· the amount of spectrum available for PMP licensing remains the same in regional areas 
· incumbent TDD PMP and amateur services operating in the 3475–3492.5 MHz band are not required to retune or relocate from the band 
· incumbent apparatus licensees affected by the re-allocation process are provided with an option for the continued delivery of their services within the 3400–3575 MHz band. For TDD PMP licensees the new arrangements are expected to be within the tuneable frequency range of existing equipment
· continued support for FSS operation in the band will be provided at defined ESPZ in regional Australia 
· once NBN Co’s PTS licences have been converted, Optus and NBN Co may use market mechanisms such as third-party authorisations and/or trading to implement a defrag within metropolitan and the surrounding regional areas 
· once the remaining segments of the 3400–3575 MHz band have been re-allocated and sold, provided there is agreement from all relevant licensees, defrag can be implemented in the remaining regional areas and major regional centres.
The additional advantages of the proposed variant to Phase 1 are:
· they result in the fastest path to implementing a single licence type across all metropolitan areas in the 3400–3575 MHz, which could enable defrag to occur in these areas in the shortest timeframe
· a single licence type in metropolitan areas simplifies the process of registering radiocommunications devices with large bandwidths that occupy spectrum held by more than one licensee. Such arrangements are already supported in bands subject to spectrum licensing.
The disadvantages of Option 3a are:
· incumbent apparatus licences operating on frequencies affected by the restack or re-allocation process are required to:
· [bookmark: _Hlk5616491]retune to the new consolidated apparatus licence segments of the 3400–3575 MHz band identified for PMP, FSS and amateur service use. This is not possible for FDD PMP licensees unless they replace their equipment with TDD systems 
· relocate to another frequency band in areas suitable alternative spectrum options exist
· cease operating in the band at the end of the defined re-allocation period, unless ongoing access could be negotiated.
· Optus and NBN Co licences are not able to completely defrag their licences in some regional areas
· agreement from all affected spectrum licensees is required for a defrag to occur (unless it occurs as part of licence re-issue in 2030). The auction of the re-allocated spectrum could result in new licensees in the 3400–3575 MHz band, further complicating defrag negotiations. One or more of these licensees may influence whether and to what degree defrag is achieved in the band.
The additional disadvantages of the proposed variant to Phase 1 are:
· splitting the timing of conversion for different areas of NBN Co’s PTS licences adds another layer of complexity for NBN Co when registering radiocommunications devices close to the geographical boundaries of their spectrum and apparatus licences
· twice as many consultation processes are required to convert all NBN Co’s PTS licence areas.
[bookmark: _Toc6923121]Assessment of Option 3b against the planning goals
The same advantages as defined for Option 3a apply to Option 3b with the following addition:
· more spectrum is available for PMP licensing in regional areas and major regional centres.
The same disadvantages as defined for Option 3a apply to Option 3b with the following possible addition:
· less spectrum is made available for spectrum licensing in regional areas and major regional centres when compared with other options.
[bookmark: _Toc6923122]Assessment of planning options against the principles
An assessment of each of the planning options against the Principles for Spectrum Management is provided at Appendix E. 
7. [bookmark: _Hlk5797123]Do stakeholders have any comments on the assessment of planning options against the principles?
8. [bookmark: _Hlk5803060]Is there any relevant evidence that provides an indication of the value wireless broadband operators place on how additional spectrum is made available (i.e. under spectrum or apparatus licensing arrangements)?

[bookmark: _Toc6923123]ACMA preferred planning option
In determining a preferred planning option for the 3400–3575 MHz band, the ACMA has considered the assessment of each planning option against its planning goals (refer to the ‘Planning goals’ section) and the Principles for spectrum management (refer to Appendix E). This is divided into a preferred option for remote areas as well as metropolitan areas, regional areas and major regional centres.  
[bookmark: _Toc6923124]Remote areas
Except for Option 1, all options identified in this paper can meet the ACMA’s planning goals for the 3400–3575 MHz band in remote areas. This is because the same licensing arrangements (apparatus licensing) apply across the band. In addition, there is currently no intention to extend spectrum licensing into remote areas beyond the areas that were identified for re-allocation under the 3.6 GHz band review process. This makes the consideration and implementation of arrangements in remote areas a far simpler task as Options 2a, 2b, 3a and 3b all propose the same approach in remote areas. 
[bookmark: _Hlk5608385]The ACMA therefore proposes to progress development and consultation of arrangements for TDD PMP in remote areas. It is further proposed that such a process also incorporate the TDD PMP arrangements in the adjacent 3575–3700 MHz band. This is because international standards for wireless broadband extend from 3300–3800 MHz and currently available equipment is typically tuneable across this entire frequency range.
In summary, for remote areas the ACMA proposes to: 
· develop arrangements for TDD PMP across the broader 3400–3700 MHz band
· investigate making larger TDD PMP channel sizes (e.g. 40–100 MHz) available
· grandfather existing FDD PMP licences for an indefinite period. Due to the amount of spectrum being considered and the limited number of FDD PMP licences in remote areas (there are two licences with operating bandwidths less than 10 MHz each), this is expected to have a negligible impact on access to the band by new TDD PMP services
· maintain existing arrangements for amateur and FSS access to the band on a secondary basis. 
9. [bookmark: _Hlk5797186]Do stakeholders have any comments on the preferred planning option for remote areas?
10. Should the broader 3400–3700 MHz band be considered when expanding arrangements for PMP in remote areas?
[bookmark: _Toc6923125]Metropolitan areas, regional areas and major regional centres
It is clear Option 1 does not meet all of the ACMA’s planning goals (refer to ‘Planning goals’ in this document). Specifically, it does not remove barriers for change or establish arrangements for wireless broadband use across the entire 3400–3575 MHz band. Options 2a and 2b also do not meet all these goals. The main failing is that they do not provide the same amount of spectrum for PMP licensing in all regional areas. This means some incumbent PMP licensees are not provided with an option continue operating in the band.
[bookmark: _Hlk5633392]Options 3a and 3b come the closest to meeting all the ACMA’s planning goals for the 3400–3575 MHz band. The only goal they are not able to fully meet is facilitating area-based PTS and spectrum licensees to obtain contiguous spectrum holdings in all areas in which they hold licences. While a full defrag can be achieved in metropolitan areas and major regional centres, only partial defrag is achievable in regional areas. However, this outcome is considered sufficient for licensees to realise benefits such as greater utilisation of their spectrum holdings and decreased network costs.
[bookmark: _Hlk5608555]On the current assessment, making more of the band available for both spectrum licensing and PMP apparatus licensing in regional areas and major regional centres, represents the HVU for the band and best meets policy objectives. The ACMA considers wireless broadband to be the highest value use of the 3400–3575 MHz band. This was made evident in the 3.6 GHz band auction, which concluded in December 2018 and was for equivalent spectrum between 3575–3700 MHz. Such an approach can also provide more spectrum for large wireless broadband operators as well as WISPs and other localised wireless broadband operators. This leads to the identification of Option 3b as being the preliminary preferred option for the 3400–3575 MHz band.
[bookmark: _Hlk5610115]The ACMA is still considering whether an earlier conversion of NBN Co’s PTS licences in metropolitan areas offers greater certainty for negotiations on defrag to occur, before it could be applied to Option 3b.
Feedback is sought on the assessment of options and other the issues raised in this paper. Any information provided will assist the ACMA in determining a way forward in the band. 
Once a way forward has been identified, a detailed plan and timeframe for implementation will be developed.  
11. [bookmark: _Hlk5797051]Do stakeholders have any comments on the preferred planning option for metropolitan areas, regional areas and major regional centres?
12. Would an earlier conversion of NBN Co’s PTS licences in metropolitan areas provide greater certainty for negotiations on defrag to occur?

[bookmark: _Toc6923126]Use of urban areas of NBN Co’s PTS licences
[bookmark: _Hlk5605768][bookmark: _Hlk5202194]In October 2014, the Minister for Communications and the Arts made the Australian Communications and Media Authority (3.5 GHz frequency band) Direction 2014 (2014 Ministerial direction). The 2014 Ministerial direction required the ACMA to make 75 MHz of spectrum in the 3400–3425 MHz and 3492.5–3542.5 MHz frequency ranges (3.5 GHz band) available for the NBN via apparatus licence arrangements. The intent of the 2014 Ministerial direction was to make spectrum available for use by NBN Co in areas where it either did not have spectrum or were limited in using existing holdings (for example, due to technical restrictions that limit the levels of emissions leaving the licence area).
[bookmark: _Hlk5605864]As a result of the 2014 Ministerial direction, NBN Co was issued with PTS licences covering Adelaide, Brisbane, Canberra, Melbourne, Perth and Sydney as well as the some of the surrounding regional areas. The areas covered by NBN Co’s PTS licences are defined in Appendix B and displayed in Figure 7.   
NBN Co has made substantial use of its PTS licences and deployed services at 872 sites as of 1 April 2019. However, to date, while services have been deployed very close in some cases, they have not deployed within the urban and surrounding suburban areas of Adelaide, Brisbane, Canberra, Melbourne, Perth and Sydney. This is unsurprising given these are areas NBN Co deploys fibre and other landline solutions for the delivery of broadband services. 
Consequently, there is interest from other wireless broadband operators in using these areas to deploy 5G services. This section of the paper investigates what areas might be available and potential options to facilitate access. 
[bookmark: _Toc6923127]Current use 
NBN Co’s use of its PTS licences continues to grow as new services are rolled out. Table 3 summarises the change in the number of sites registered under NBN Co’s PTS licences from 2017 to 2019. Figures 8 and 9 also show the location and increase in the number of registered sites under NBN Co’s PTS licences from 1 January 2017 – 1 April 2019. 
1. Change in the number of sites services are deployed under NBN Co’s PTS licences from 2017–2019
	Date
	Registered sites 

	1/1/2017
	433

	1/1/2018
	629

	2/1/2019
	832

	1/4/2019
	872





Table 3 shows that NBN Co has roughly doubled the number of sites under its PTS licences in a two-year period. The number of sites is expected to continue increasing over the next few years. While none of these sites are in urban areas, many are in the immediately adjacent areas. For interference management reasons, this has a direct effect on what urban areas could be made available for use by other operators.
Figure 1:  Areas covered by NBN Co’s 3.5 GHz PTS licences (purple areas). 
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Change in the number of services deployed (yellow pins) under NBN Co’s PTS licences in Melbourne (top), Sydney (middle) and Brisbane (bottom) from January 2017 (left) to April 2019 (right).
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Change in the number of services deployed (yellow pins) under NBN Co’s PTS licences in Adelaide (top), Canberra (middle) and Perth (bottom) from January 2017 (left) to April 2019 (right).
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[bookmark: _Toc6923128]Identifying potentially available urban areas 
To identify urban areas that could be used by other operators, the following points need to be considered:
· NBN Co’s current and planned use of their PTS licences, including location of new sites
· the coverage area of each sector on a site (i.e. the area user terminals are located)
· Measures required to manage co-channel interference.
Details of NBN Co’s current use of PTS licences are available from the Register of radiocommunications licences. While this provides information on current use, precise details on NBN Co’s plans for future use of the spectrum would need to be obtained from NBN Co. Due to demand, it is likely NBN Co may also need a degree of flexibility in its planning to accommodate changes in capacity requirements for individual sites. For example, some locations may require multiple sectors to meet capacity, while others may require the deployment of additional base station sites. Planned and other future potential deployments need to be considered when identifying the availability of urban areas for use by other operators.
The coverage areas of each sector on a site are also not recorded by the ACMA. While calculations can be performed to predict coverage, these are based on various assumptions so are only indicative. Actual cell coverage will depend on user location and distribution around a site, terrain, clutter (for example, trees or buildings), technical parameters of the base stations and user terminals, as well as service offerings (for example peak, average and minimum data rates). It is important to ensure the location of any NBN user terminals are considered when identifying the availability of urban areas for use by other operators. 
Interference management is an important aspect of the apparatus licensing framework. For NBN Co, it provides them with the certainty required to design their network to a desired quality of service and provide a carrier-grade product. For any urban areas identified for use by other operators, it is important that appropriate arrangements are put in place to manage any co-channel interference. This could be difficult to do without placing restrictions on either future NBN Co deployments or deployments by other operators in urban areas. It may also mean operators are unable to deploy services in some areas. For this reason, the way interference is managed is an integral part of determining what urban areas might be available for use.  
On 17 July 2018, the minister made the Australian Communications and Media Authority (Radiocommunications licence conditions—3.4 and 3.6 GHz bands interference management) Direction 2018 (the 2018 Ministerial direction). The 2018 Ministerial direction required the ACMA to place conditions on spectrum licences and NBN Co’s PTS licences in the 3400–3575 MHz band in defined regional and metropolitan areas. These conditions require licensees, from 30 March 2020, to manage interference (if no other measures can be agreed to) by adopting a common ‘frame structure’ to synchronise the operation of affected services (referred to as the ‘synchronisation requirement’). The synchronisation requirement helps to manage co-channel and adjacent channel interference. For co-channel interference it greatly reduces the separation distance required between different operators to protect services—but importantly it does not remove it all together.
For area-based licences, cross-border interference is usually managed via a device boundary criteria (DBC). A DBC is intended to limit the strength of emissions leaving a licence area. In effect it results in coordination with an area as opposed to individual radiocommunications devices (site-based coordination). This approach removes the first-in-time advantage that applies with site-based coordination and provides greater certainty that licensees will be able to roll out services as required.  However, as a consequence, licensees may be restricted in how they deploy services close to licence boundaries. Figure 10 provides an example of the areas existing radiocommunications devices operated under NBN Co’s PTS licences would exceed the DBC defined for 3.4 GHz spectrum licences. The 3.4 GHz spectrum licence DBC was developed taking into account the synchronisation requirement. Rather than being designed to provide base station to base station protection, it was designed for base station to user terminal protection. Using the DBC to manage interference and help define available urban areas provides the greatest long-term certainty and flexibility to NBN Co.
ACMA analysis shows that using the 3.4 GHz spectrum licence DBC to manage interference means that Canberra and parts of Sydney may be available for use by other operators but none of Adelaide or Perth would be. While parts of Brisbane and Melbourne might be available, they would be of limited utility due to the requirement to meet the DBC (unless use was limited to small cells). Furthermore, any urban areas that are excised from NBN Co’s PTS licences would also likely restrict NBN Co’s ability to deploy services at new sites within 10–30 km of the licence boundary. For this reason, the ACMA generally avoids defining area-wide licence boundaries that cross through or are too close to large population centres. 
To increase the ability of other licensees to use urban areas, an alternative interference management approach such as site-based coordination could be considered. Implementing this in combination with the synchronisation requirement could allow greater utility of smaller urban licence areas. It could also allow larger urban areas to be defined for use. For example, areas could be defined so they don’t include NBN Co base station sites and associated coverage areas, rather than areas the DBC is not exceeded (that is, potential interference area). 
Figure 11 shows examples of what this could look like assuming 5 or 10 kilometre coverage areas for all existing NBN Co sites. It is recognised the actual coverage area could be larger or smaller depending on a variety of factors. These values are used only as an example to illustrate what urban areas might be available.
The disadvantage of this option is that it has a greater potential to limit future deployments by NBN Co close to the licence boundary. This is because NBN Co would also be required to coordinate any new services with any services in urban areas on a first-in-time basis. The effect of this could potentially be reduced by pre-registering services at planned sites before urban areas are released. 


Areas (light green areas) existing devices (dark green dots) operated under NBN Co’s PTS licences would exceed the 3.4 GHz spectrum licence DBC 
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Devices (dark green dots) operated under NBN Co’s PTS licences with assumed 5 km (light green area) and 10 km (dark green area) coverage areas.
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[bookmark: _Toc6923129]Options for facilitating access to urban areas 
[bookmark: _Hlk5612283]The ACMA has identified two approaches that could facilitate access to urban areas by other wireless broadband operators Both could be applied to any of Options 2a, 2b, 3a and 3b:
· [bookmark: _Hlk5611570][bookmark: _Hlk5611598]Approach 1: Negotiate access under third-party authorisation arrangements. This approach is supported under existing apparatus and spectrum licence arrangements. It allows a licensee to affectively lease access to their licence under agreed conditions. The main benefit is that it provides NBN Co with the flexibility to consider case-by-case access to manage interference and minimise restrictions on future deployments. 
· [bookmark: _Hlk5611637]Approach 2: Excise defined urban areas from NBN Co’s PTS licence and allocate them via market-based mechanisms (such as an auction). Licences could be issued as either spectrum or area-wide PTS apparatus licences. The area available for excising and its usability, would depend on the interference management techniques implemented. The 3.4 GHz spectrum licence DBC provides greater certainty and flexibility for NBN Co but results in the least amount of area (with greater restrictions on use) being made available. A site-based coordination approach is likely to result in more urban areas being available for use. However, this comes with less flexibility for NBN Co to deploy future sites. Approach 2 may also add one or more new area-based licensees into the 3400–3575 MHz band. This may further complicate the defrag process as their agreement would be required for implementation.   
Approach 1 is available now for wireless broadband operators to investigate. However, Approach 2 requires further investigation by the ACMA to: 
· [bookmark: _Hlk5611957]better understand NBN Co’s future requirements in the 3400–3575 MHz band 
· determine an appropriate co-channel interference management technique 
· determine the effect the previous two points would have on the availability of urban areas.  
Under Options 2a and 2b, implementation of Approach 2 would delay the conversion process until the above issues are resolved. 
Under the preferred option (Option 3b) and Option 3a, this work could commence in parallel to the restack of apparatus licences. However, ideally, relevant work would be finalised before NBN Co’s licences are converted to spectrum licences, otherwise agreement would be required to excise any areas before their licences expired (to align with existing 3.4 GHz band spectrum licences, licence expiry would nominally be on 13 December 2030). 
Consequently, implementing Approach 2 runs the risk of delaying the conversion and defrag processes. 
The ACMA is seeking feedback on whether it should further investigate what, if any, urban areas of NBN Co’s PTS licences might be excised under Approach 2. This includes any views stakeholders may have on the appropriate interference management techniques to implement. Since the 3.5 GHz band was made available for use by NBN Co as a result of the 2014 Ministerial direction, the ACMA would consult with the minister before implementing any changes.
13. [bookmark: _Hlk5797030]Are the existing third-party authorisation arrangements (Approach 1) sufficient to facilitate access to urban areas of NBN Co’s PTS licences by other operators? If not, should the ACMA investigate what, if any, urban areas might be available under Approach 2?
14. Do stakeholders have any views on what co-channel interference management technique should be applied under Approach 2?
[bookmark: _Toc298924672][bookmark: _Toc300909555][bookmark: _Toc348105636][bookmark: _Toc6923130]Invitation to comment
[bookmark: _Toc298924673][bookmark: _Toc300909556][bookmark: _Toc348105637][bookmark: _Toc433122131][bookmark: _Toc6923131][bookmark: _Toc300909557][bookmark: _Toc348105638][bookmark: _Toc274296357][bookmark: _Toc298924674]Making a submission
The ACMA invites comments on the issues set out in this discussion paper or any other issues relevant to optimising use of the 3400–3575 MHz band. 
· Online submissions can be made via the comment function or by uploading a document. Submissions in Microsoft Word or Rich Text Format are preferred.
· Submissions by post can be sent to: 
The Manager
Spectrum Planning Section
Spectrum Infrastructure Branch
Australian Communications and Media Authority
PO Box 78
Belconnen ACT 2616
The closing date for submissions is COB, Friday 24 May 2019.
Consultation enquiries can be emailed to freqplan@acma.gov.au. 
Publication of submissions
The ACMA publishes submissions on our website, including personal information (such as names and contact details), except for information that you have claimed (and we have accepted) is confidential. 
Confidential information will not be published or otherwise released unless required or authorised by law.
Privacy
Privacy and consultation provides information about the ACMA’s collection of personal information during consultation and how we handle that information.  

Information on the Privacy Act 1988 and the ACMA’s privacy policy (including how to access or correct personal information, how to make a privacy complaint and how we will deal with the complaint) is available at acma.gov.au/privacypolicy. 
[bookmark: _Toc6923132]Glossary 
	Term
	Definition

	3.4 GHz spectrum licence band
	Refers to the 3425–3492.5 MHz and 3542.5–3575 MHz frequency ranges

	3.5 GHz band
	Refers to the 3400–3425 MHz and 3492.5–3542.5 MHz frequency ranges

	3.6 GHz band
	Refers to the 3575–3700 MHz frequency range

	3GPP
	3rd Generation Partnership Project
An international body responsible for the standardisation of (cellular) mobile (including broadband) telecommunications, including the 2G, 3G, 4G and (soon) 5G technology standards.

	Apparatus licence
	An apparatus licence authorises, under the Radiocommunications Act 1992, the use of a radiocommunications device under a particular service type, in a particular frequency range and at a particular geographic location for a period of up to five years. 

	ASMG
	Australian Spectrum Map Grid
Used to define geographical areas over which spectrum licences are issued. The HCIS is used to define the cells that make up the ASMG. The ASMG is described in detail in the document: The Australian spectrum map grid 2012.

See also HCIS.

	Class licence
	A standing authorisation for the operation of an unlimited number of radiocommunications devices operating within a set of conditions specified within the authorisation.

	Conversion
	The process by which one or more apparatus licences within frequencies and areas covered by a Ministerial direction notice made under section 36 of the Act are converted to spectrum licences. 

	Coordination
	The process of assessing the interference potential existing licensed services and a proposed new service will have on each other. Coordination is deemed to fail if the level of interference exceeds the specified protection criteria for the services involved. 

	Embargo
	A spectrum embargo is a policy notice of intent by the ACMA to restrict the allocation of new licences in a particular frequency range to support replanning of that frequency range. Spectrum may still be able to be accessed on an exceptions basis through an application for an exemption to the embargo.

	FDD
	Frequency Division Duplex
A technique where downlink and uplink communications can operate at the same time but are separated by the allocation of different frequency blocks. The frequency separation between these blocks is known as the FDD ‘split’ (e.g. the FDD split between mobile services operating in the 803–960 MHz band is 45 MHz).

	Guard band
	A frequency band that is either deliberately vacant or has specific operating conditions to minimise intra-band interference between the two bands on either side (analogous to a ‘buffer’).

	HCIS
	Hierarchical Cell Identification Scheme
A naming convention developed by the ACMA that applies unique ‘names’ to each of the cells of the ASMG. Each five-minute of arc square cell in the ASMG is assigned a unique identifier, derived from the cell’s position in a hierarchically arranged grouping of cells. The hierarchy has four levels. A detailed description of the HCIS is available on the ACMA website.
See also ASMG.

	FSS
	Fixed satellite service

	FWA
	Fixed wireless access

	HVU
	Highest value use
When applied to spectrum, is the use for which spectrum can provide the greatest incremental value to economic welfare. The value provided to the economy by spectrum is typically due to reduced costs for spectrum users to provide services, or the ability to provide new services that would not be possible without the use of particular spectrum.

	Principles for spectrum management
	A set of principles developed by the ACMA to guide its approach to spectrum management. The key theme of the principles is that maximising the overall public benefit from use of the radiofrequency spectrum requires balanced application of both regulatory and market mechanisms. Details of the principles are available on the ACMA website.

	PMP
	Point-to-multipoint

	PTS
	Public telecommunications service

	Re-allocation of spectrum 
	Under section 153B of the Radiocommunications Act 1992, the minster can re-allocate specific frequencies and areas for the issue of spectrum (or apparatus) licences. A result of this process is the cancellation of incumbent apparatus licences in the identified areas at the end of a defined timeframe known as the re‑allocation period.

	Re-allocation period
	The period of time before incumbent apparatus licenses that fall wholly or partially within the frequencies and areas to be re-allocated under section 153B of the Radiocommunications Act 1992 will be cancelled. The re‑allocation period is required to be a minimum of two years.

	Spectrum licence
	Issued under the Radiocommunications Act 1992 and authorises the use of a particular frequency band within a particular geographic area for a period of up to 15 years. The geographic area can vary in size, up to and including the entire country.

	TDD
	Time Division Duplex
A technique where downlink and uplink communications use the same frequency but are separated by the allocation of different slots. This means uplink and downlink communications cannot occur at the same time.

	WISP
	Wireless Internet Service Provider



[bookmark: _Toc348105641][bookmark: _Toc6923133]Appendix A—Current arrangements and use in the 3400–3575 MHz band
[bookmark: _Hlk536699738]The 3400–3575 MHz band is subject to a mix of spectrum and apparatus licensing arrangements. These arrangements authorise a variety of services, including wireless broadband (fixed and mobile), fixed satellite, radiolocation and amateur services. Wireless broadband and radiolocation use of the band is on a primary basis, while fixed satellite and amateur service use is on a secondary basis.
Current arrangements in the band are illustrated in figure 12. Table 4 and figures 13, 14 and 15 provide information on the number and location of apparatus and spectrum licensed services in the 3400-3575 MHz band.
[bookmark: _Hlk5806719]Current arrangements in the 3400–3575 MHz band.
AM = amateur, FSS = fixed satellite service, PMP = point-to-multipoint, PTS = public telecommunication service, SL = spectrum licence
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[bookmark: _Hlk6317289]Licensed earth station (black triangle), NBN Co’s PTS licence areas (purple areas) and PTS licence device registrations (green dots) in the 3400–3425 MHz and 3492.5–3542.5 MHz bands.
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PMP licences (red dots), spectrum licence device registrations (purple dots) and areas subject to spectrum licensing (blue areas) in the 3425–3442.5 MHz and 3475–3492.5 MHz bands.
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Spectrum licence device registrations (purple dots) and areas subject to spectrum licensing (blue area) in the 3442.5–3475 MHz and 3542.5–3575 MHz bands.
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[bookmark: _Ref459817782]
Breakdown of licensees and licences in the 3400–3575 MHz band (based on 1April 2019 RRL data).
	Licence type
	No. of licensees
	No. of licences
	Major licensees (number of licences)

	Earth receive
	1
	1
	Lockheed Martin Australia Pty Ltd (1)

	Point-to-multipoint
	18
	108
	Agile Pty Ltd (15), Armidale Dumaresq Council (1), Aussie Broadband Pty Ltd (3), BHP Billiton Iron Ore Pty Ltd (32), Bm Alliance Coal Operations Pty Limited (16), Davco Farming Company (1), GoldNet Pty Ltd (1), HaleNET Pty Ltd (4), Loy Yang Power Management Pty Ltd (1),  March IT Pty Ltd (4), NC Cable Pty Ltd, Pilbara Iron Company (Services) Pty Ltd (1), Roy Hill Holdings Pty Ltd (14), Satstream (Australia) Pty Ltd (6), Silk Telecom Pty Ltd, Uralla Shire Council, Wujal Aboriginal Shire Council (2)

	Public telecommunication service
	1
	10 
(12,586 assignments)
	NBN Co (10)

	Radiodetermination
(radiolocation services)
	1
	2
	Department of Defence (2)

	Spectrum licence
	3
	7 
(9,325 assignments)
	NBN Co (3), Optus (2), Telstra (2)


[bookmark: _Toc5815507][bookmark: _Toc5891699][bookmark: _Toc6923134]Spectrum licences
Spectrum licensing was introduced into the 3400–3575 MHz band in the year 2000; with 100 MHz made available in metropolitan and major regional centres and 65 MHz in regional areas. Optus, Telstra and NBN Co currently hold spectrum licences in the band. These were re-issued for 15 years in December 2015. 
The spectrum licence arrangements were originally optimised for FDD wireless broadband use. This included FDD technologies that required a 50 MHz duplex split in the 3425–3442.5 / 3475–3492.5 MHz frequency ranges (2 x 17.5 MHz) and FDD technologies that required a 100 MHz duplex split in the 3442.5–3475 / 3542.5–3575 MHz frequency range (2 x 32.5 MHz). These arrangements were optimised for TDD technologies as part of the 3.4 GHz spectrum licence re-issue process in 2015.
[bookmark: _Toc5815508][bookmark: _Toc5891700][bookmark: _Toc6923135]Point-to-multipoint (PMP) Services
Site based PMP apparatus licensing arrangements in the 3425–3442.5 MHz and 3475–3492.5 MHz frequency ranges were put in place in the late 90s. These arrangements cover regional and remote areas. PMP licences are typically used by WISPs, local councils, mining companies and other localised wireless broadband operators. These arrangements were originally optimised for FDD wireless broadband systems operating in integer multiples of 1.75 MHz bandwidths. 
[bookmark: _Toc5815509][bookmark: _Toc5891701][bookmark: _Toc6923136]Public Telecommunications Services (PTS)
In October 2014, the minister made the Australian Communications and Media Authority (3.5 GHz frequency band) Direction 2014. This direction required the ACMA to make 75 MHz of spectrum in the 3400–3425 MHz and 3492.5–3542.5 MHz frequency ranges available for the National Broadband Network via apparatus licence arrangements. The intent of the 2014 Ministerial direction was to make spectrum available for use by NBN Co in areas where they either did not have spectrum or were limited in using existing holdings (e.g. due to technical restrictions that limit the levels of emissions leaving their licence area).
As a result of the 2014 Ministerial direction, NBN Co was issued with PTS licences covering Adelaide, Brisbane, Canberra, Melbourne, Perth and Sydney as well as the some of the surrounding regional areas. The areas covered by NBN Co’s PTS licences are defined in Appendix B.   
[bookmark: _Toc5815510][bookmark: _Toc5891702][bookmark: _Toc6923137]Fixed-satellite service (FSS)
In Australia, FSS is a secondary service in the 3400–3600 MHz band. Currently there is only one earth station licensed in the band. This is operated by Lockheed-Martin. 
The earth station is located at the Uralla Earth station protection zone (ESPZ) defined in RALI MS44. At present no part of the 3400–3575 MHz band is included in the frequencies covered by this ESPZ. 
[bookmark: _Toc5815511][bookmark: _Toc5891703][bookmark: _Toc6923138]Amateur services
Amateur services have a secondary allocation in the 3300–3600 MHz band under the Australian radiofrequency spectrum plan. Use of the 3300–3600 MHz band is in accordance with the Australian amateur band plans.  
[bookmark: _Toc5815512][bookmark: _Toc5891704][bookmark: _Toc6923139]Radiolocation services
There is a primary allocation to the radiolocation service in Australia under the ARSP, which is in the 3400–3600 MHz band. Currently there are two licence issued in the 3400–3500 MHz frequency range to the Department of Defence. These licences authorise use in Australian waters as well as some regional and remote areas.
[bookmark: _Toc5815513][bookmark: _Toc5891705][bookmark: _Toc6923140]Low interference potential devices
The Radiocommunications (Low Interference Potential Devices) Class Licence 2015 defines arrangements for the following devices to operate across the 3.6 GHz band:
· building material analysis transmitters operating in the 2200–8500 MHz band 
· ultra-wideband transmitters operating in the 3400–4800 MHz band.
[bookmark: _Toc479846995][bookmark: _Toc482872343][bookmark: _Toc482886637][bookmark: _Toc482888978][bookmark: _Toc482891249][bookmark: _Toc482891316][bookmark: _Toc5815514][bookmark: _Toc5891706][bookmark: _Toc6923141]Embargoes
There are four embargoes currently in place that cover all or part of the 3.6 GHz band in specified areas:
· Embargo 41—covers the 70 MHz–25.25 GHz band. It was established to create a radio quiet zone near Boolardy Station in Western Australia to facilitate the development and use of new radio astronomy technologies.
· Embargo 49—covers numerous bands used by satellite, space research and radio astronomy services. This includes the 3400–4200 MHz band. The embargo limits the deployment of services other than satellite, space research and radio astronomy services operating in the 3400–4200 MHz band, within 150 kilometres of a location near Mingenew in Western Australia.
· Embargo 52—covers the 3400–3575 MHz and 3600–3700 MHz bands within the Woomera Prohibited Area (WPA). It was created to facilitate the ongoing use of the WPA by the Department of Defence.


[bookmark: _Toc6923142]Appendix B—Geographical area definitions
This appendix provides a definition for the following areas used in this paper:
· Metropolitan areas: These areas cover the capital cities of Adelaide, Brisbane, Canberra, Melbourne, Perth, Sydney. The exact areas mirror the capital city areas that formed part of the year 2000 auction of spectrum licenses in the 3425–3492.5 GHz and 3542.5–3575 MHz bands.
· Major regional centres: These areas cover the cities of Albury, Ballarat, Bendigo, Cairns, Rockhampton, Hobart, Launceston, Toowoomba and Townsville. The exact areas mirror the major regional centres that formed part of the year 2000 auction of spectrum licenses in the 3425–3492.5 GHz and 3542.5–3575 MHz bands.
· Regional areas: This area covers the regional areas defined in the Radiocommunications (Spectrum Re-allocation—3.6 GHz Band for Regional Australia) Declaration 2018 with those areas encompassed in the definition of major regional centres removed.
· Remote areas: This includes all those areas not encompassed in the definition of metropolitan, major regional centres and regional areas.
· Areas covered by NBN Co’s 3.5 GHz PTS licences: These areas encompass all metropolitan areas, the major regional centres of Ballarat, Bendigo and Toowoomba as well as part of the defined regional areas.
For each area the following is provided:
· An illustration of the area (refer to Figure 16 and Figure 17)
· HCIS identifiers describing the area (refer to Tables 5-8).
The Australian Spectrum Map Grid (ASMG) is often used by the ACMA to define geographical areas. The Hierarchical Cell Identification Scheme (HCIS) is a naming convention developed by the ACMA that applies unique ‘names’ to each of the cells that make up the ASMG. The ASMG and HCIS are described in detail in the document: The Australian spectrum map grid 2012.
The HCIS coordinates in this appendix can be converted into a Placemark file (viewable in Google Earth) through a facility on the ACMA website. 


Illustration of metropolitan areas (yellow areas), major regional centres (orange areas), regional areas (blue areas) and remote areas (all other areas)
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Areas covered by NBN Co’s 3.5 GHz PTS licences (purple areas) 
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1. HCIS description of metropolitan areas
	Sub-area name
	HCIS

	Adelaide A
	IW3J, IW3K, IW3L, IW3N, IW3O, IW3P, IW6B, IW6C, IW6D, IW6F, IW6G, IW6H, IW3E5, IW3E6, IW3E8, IW3E9, IW3F4, IW3F5, IW3F6, IW3F7, IW3F8, IW3F9, IW3G4, IW3G5, IW3G6, IW3G7, IW3G8, IW3G9, IW3H4, IW3H5, IW3H6, IW3H7, IW3H8, IW3H9, IW3I2, IW3I3, IW3I5, IW3I6, IW3I8, IW3I9, IW3M2, IW3M3, IW3M5, IW3M6, IW3M8, IW3M9, IW6A2, IW6A3, IW6A5, IW6A6, IW6A8, IW6A9, IW6E2, IW6E3, IW6E5, IW6E6, IW6E8, IW6E9, JW1E4, JW1E7, JW1I1, JW1I4, JW1I7, JW1M1, JW1M4

	Brisbane A
	NT9, NT8C, NT8D, NT8G, NT8H, NT8K, NT8L, NT8O, NT8P, NU3A, NU3B, NU3C, NU3D, NU3F, NU3G, NU3H, NT5O4, NT5O5, NT5O6, NT5O7, NT5O8, NT5O9, NT5P4, NT5P5, NT5P6, NT5P7, NT5P8, NT5P9, NT6M4, NT6M5, NT6M6, NT6M7, NT6M8, NT6M9, NT6N4, NT6N5, NT6N6, NT6N7, NT6N8, NT6N9, NT6O4, NT6O5, NT6O6, NT6O7, NT6O8, NT6O9, NT6P4, NT6P5, NT6P6, NT6P7, NT6P8, NT6P9, NU2C1, NU2C2, NU2C3, NU2D1, NU2D2, NU2D3, NU2D5, NU2D6, NU2D8, NU2D9, NU2H2, NU2H3, NU3E1, NU3E2, NU3E3, NU3E5, NU3E6, NU3E8, NU3E9, NU3I2, NU3I3, NU3J1, NU3J2, NU3J3, NU3K1, NU3K2, NU3K3, NU3L1, NU3L2, NU3L3

	Canberra A
	MW4D, MW4H, MW4L, MW5A, MW5B, MW5E, MW5F, MW5I, MW5J, MW1P4, MW1P5, MW1P6, MW1P7, MW1P8, MW1P9, MW2M4, MW2M5, MW2M6, MW2M7, MW2M8, MW2M9, MW2N4, MW2N5, MW2N6, MW2N7, MW2N8, MW2N9, MW4P1, MW4P2, MW4P3, MW5M1, MW5M2, MW5M3, MW5N1, MW5N2, MW5N3

	Melbourne A
	KX3J, KX3K, KX3L, KX3N, KX3O, KX3P, KX6A, KX6B, KX6C, KX6D, KX6E, KX6F, KX6G, KX6H, KX6I, KX6J, KX6K, KX6L, LX1I, LX1M, LX1N, LX1O, LX4A, LX4B, LX4C, LX4E, LX4I, KX3E9, KX3F5, KX3F6, KX3F7, KX3F8, KX3F9, KX3G1, KX3G2, KX3G4, KX3G5, KX3G6, KX3G7, KX3G8, KX3G9, KX3H4, KX3H5, KX3H6, KX3H7, KX3H8, KX3H9, KX3I3, KX3I6, KX3I8, KX3I9, KX3M2, KX3M3, KX3M4, KX3M5, KX3M6, KX3M7, KX3M8, KX3M9, LX1E4, LX1E7, LX1E8, LX1E9, LX1J1, LX1J4, LX1J5, LX1J6, LX1J7, LX1J8, LX1J9, LX1K4, LX1K7, LX4F1, LX4F2, LX4F4, LX4F5, LX4F7, LX4F8, LX4J1, LX4J2, LX4J4, LX4J5, LX4J7, LX4J8

	Perth A
	BV1I, BV1J, BV1K, BV1L, BV1M, BV1N, BV1O, BV1P, BV2I, BV2J, BV2M, BV2N, BV4A, BV4B, BV4C, BV4D, BV4E, BV4F, BV4G, BV4H, BV4I, BV4J, BV4K, BV4L, BV5A, BV5B, BV5E, BV5F, BV5I, BV5J, BV1E7, BV1E8, BV1E9, BV1F7, BV1F8, BV1F9, BV1G7, BV1G8, BV1G9, BV1H7, BV1H8, BV1H9, BV2E7, BV2E8, BV2E9, BV2F7, BV2F8, BV2F9, BV4M1, BV4M2, BV4M3, BV4N1, BV4N2, BV4N3, BV4O1, BV4O2, BV4O3, BV4P1, BV4P2, BV4P3, BV5M1, BV5M2, BV5M3, BV5N1, BV5N2, BV5N3

	Sydney A
	MV9I, MV9J, MV9K, MV9L, MV9M, MV9N, MV9O, MV9P, MW3C, MW3D, MW3G, MW3H, MW3K, MW3L, NV4N, NV4O, NV4P, NV5M, NV5N, NV5O, NV5P, NV7B, NV7C, NV7D, NV7E, NV7F, NV7G, NV7H, NV7I, NV7J, NV7K, NV7L, NV7M, NV7N, NV7O, NV7P, NW1A, NW1B, NW1C, NW1D, NW1E, NW1F, NW1G, NW1H, NW1I, NW1J, NW1K, NW1L, MV9D6, MV9D9, MV9E4, MV9E5, MV9E6, MV9E7, MV9E8, MV9E9, MV9F4, MV9F5, MV9F6, MV9F7, MV9F8, MV9F9, MV9G4, MV9G5, MV9G6, MV9G7, MV9G8, MV9G9, MV9H3, MV9H4, MV9H5, MV9H6, MV9H7, MV9H8, MV9H9, MW3B2, MW3B3, MW3B5, MW3B6, MW3B8, MW3B9, MW3F2, MW3F3, MW3F5, MW3F6, MW3F8, MW3F9, MW3J2, MW3J3, MW3O1, MW3O2, MW3O3, MW3P1, MW3P2, MW3P3, NV4I5, NV4I6, NV4I8, NV4I9, NV4J4, NV4J5, NV4J6, NV4J7, NV4J8, NV4J9, NV4K4, NV4K5, NV4K6, NV4K7, NV4K8, NV4K9, NV4L4, NV4L5, NV4L6, NV4L7, NV4L8, NV4L9, NV4M2, NV4M3, NV4M5, NV4M6, NV4M8, NV4M9, NV5I4, NV5I5, NV5I6, NV5I7, NV5I8, NV5I9, NV5J4, NV5J5, NV5J6, NV5J7, NV5J8, NV5J9, NV5K4, NV5K5, NV5K6, NV5K7, NV5K8, NV5K9, NV5L4, NV5L5, NV5L6, NV5L7, NV5L8, NV5L9, NV7A2, NV7A3, NV7A4, NV7A5, NV7A6, NV7A7, NV7A8, NV7A9, NW1M1, NW1M2, NW1M3, NW1N1, NW1N2, NW1N3, NW1O1, NW1O2, NW1O3, NW1P1, NW1P2, NW1P3



1. HCIS description of major regional centres 
	Sub-area name
	HCIS

	Albury
	LW5P, LW6M, LW8D, LW8H, LW9A, LW9E, LW5O2, LW5O3, LW5O5, LW5O6, LW5O8, LW5O9, LW8C2, LW8C3, LW8C5, LW8C6, LW8C8, LW8C9, LW8G2, LW8G3, LW8G5, LW8G6, LW8G8, LW8G9

	Bendigo and Ballarat
	KW9I, KW9J, KW9M, KW9N, KX2G, KX2H, KX2K, KX2L, KX3A, KX3B, KW8H6, KW8H9, KW8L3, KW8L6, KW8L9, KW8P3, KW8P6, KW8P9, KW9E4, KW9E5, KW9E6, KW9E7, KW9E8, KW9E9, KW9F4, KW9F5, KW9F6, KW9F7, KW9F8, KW9F9, KW9G4, KW9G5, KW9G7, KW9G8, KW9K1, KW9K2, KW9K4, KW9K5, KW9K7, KW9K8, KW9O1, KW9O2, KW9O4, KW9O5, KW9O7, KW9O8, KX2C7, KX2C8, KX2C9, KX2D3, KX2D6, KX2D7, KX2D8, KX2D9, KX2O1, KX2O2, KX2O3, KX2O4, KX2O5, KX2O6, KX2P1, KX2P2, KX2P3, KX2P4, KX2P5, KX2P6, KX3C1, KX3C2, KX3C4, KX3C5, KX3C7, KX3C8, KX3E1, KX3E2, KX3E3, KX3E4, KX3E5, KX3E6, KX3E7, KX3E8, KX3F1, KX3F2, KX3F3, KX3F4, KX3I1, KX3I2, KX3I4, KX3I5, KX3I7, KX3M1

	Cairns
	LQ1K, LQ1L, LQ1O, LQ1P, LQ1J2, LQ1J3, LQ1J5, LQ1J6, LQ1J8, LQ1J9, LQ1N2, LQ1N3, LQ1N5, LQ1N6, LQ1N8, LQ1N9, LQ4B2, LQ4B3, LQ4B5, LQ4B6, LQ4C1, LQ4C2, LQ4C3, LQ4C4, LQ4C5, LQ4C6, LQ4D1, LQ4D2, LQ4D3, LQ4D4, LQ4D5, LQ4D6

	Hobart
	LY8L, LY8P, LY9I, LY9J, LY9K, LY9L, LY9M, LY9N, LY9O, LY9P, LZ2D, LZ2H, LZ3A, LZ3B, LZ3C, LZ3D, LZ3E, LZ3F, LZ3G, LZ3H, LY8H4, LY8H5, LY8H6, LY8H7, LY8H8, LY8H9, LY9E4, LY9E5, LY9E6, LY9E7, LY9E8, LY9E9, LY9F4, LY9F5, LY9F6, LY9F7, LY9F8, LY9F9, LY9G4, LY9G5, LY9G6, LY9G7, LY9G8, LY9G9, LY9H4, LY9H5, LY9H6, LY9H7, LY9H8, LY9H9, LZ2L1, LZ2L2, LZ2L3, LZ3I1, LZ3I2, LZ3I3, LZ3J1, LZ3J2, LZ3J3, LZ3K1, LZ3K2, LZ3K3, LZ3L1, LZ3L2, LZ3L3

	Launceston
	LY5C, LY5D, LY5G, LY5H, LY6A, LY6B, LY6E, LY6F, LY5K1, LY5K2, LY5K3, LY5K4, LY5K5, LY5K6, LY5L1, LY5L2, LY5L3, LY5L4, LY5L5, LY5L6, LY6I1, LY6I2, LY6I3, LY6I4, LY6I5, LY6I6, LY6J1, LY6J2, LY6J3, LY6J4, LY6J5, LY6J6

	Rockhampton
	MS6A, MS6B, MS6C, MS6D, MS6E, MS6F, MS6G, MS6H, MS6I, MS6J, MS6K, MS6L

	Toowoomba
	NT7H, NT7L, NT8E, NT8F, NT8I, NT8J, NT7G2, NT7G3, NT7G5, NT7G6, NT7G8, NT7G9, NT7K2, NT7K3, NT7K5, NT7K6, NT7K8, NT7K9, NT7O2, NT7O3, NT7O5, NT7O6, NT7P1, NT7P2, NT7P3, NT7P4, NT7P5, NT7P6, NT8M1, NT8M2, NT8M3, NT8M4, NT8M5, NT8M6, NT8N1, NT8N1, NT8N2, NT8N3, NT8N4, NT8N5, NT8N6

	Townsville
	LR2C, LR2D, LR2G, LR2H, LQ8N8, LQ8N9, LQ8O7, LQ8O8, LQ8O9, LQ8P7, LQ8P8, LQ8P9, LR2B2, LR2B3, LR2B5, LR2B6, LR2B8, LR2B9, LR2F2, LR2F3, LR2F5, LR2F6, LR2F8, LR2F9, LR2J2, LR2J3, LR2J5, LR2J6, LR2K1, LR2K2, LR2K3, LR2K4, LR2K5, LR2K6, LR2L1, LR2L2, LR2L3, LR2L4, LR2L5, LR2L6, LR3A1, LR3A2, LR3A4, LR3A5, LR3A7, LR3A8, LR3E1, LR3E2, LR3E4, LR3E5, LR3E7, LR3E8, LR3I1, LR3I2, LR3I4, LR3I5



1. HCIS description of regional areas
	Sub-area name
	HCIS

	Regional
	CV, DV, IV, JV, KQ, KV, LV, MT, MU, AU9, AV9, AW3, BU7, BU8, BV3, BV6, BV7, BV8, BV9, BW1, BW2, BW3, BW5, BW6, CW1, CW2, CW3, CW4, DW1, DW2, DW3, EV1, EV2, EV3, EV4, EV5, EV6, EV7, FV1, FV2, FV3, FV4, FV5, GV1, GV2, GV3, GV6, HV1, HV2, HV3, HV4, HV5, HV6, HV8, HV9, HW3, HW6, IW1, IW2, IW4, IW5, IW7, IW8, IW9, JW2, JW3, JW4, JW5, JW6, JW7, JW8, JW9, JX1, JX2, JX3, JX5, JX6, KO1, KO4, KO5, KO7, KO8, KP1, KP2, KP4, KP5, KP6, KP7, KP8, KP9, KW1, KW2, KW3, KW4, KW5, KW6, KW7, KX1, KX4, KX5, KX8, KX9, KY2, KY3, KY6, LP4, LP7, LQ2, LQ5, LQ7, LR1, LR4, LR5, LR6, LR7, LR8, LR9, LW1, LW2, LW3, LW4, LW7, LX2, LX3, LX5, LX6, LX7, LX8, LX9, LY1, LY2, LY3, LY4, LY7, LZ1, MR1, MR4, MR5, MR7, MR8, MR9, MS1, MS2, MS3, MS4, MS5, MS7, MS8, MS9, MV1, MV2, MV3, MV4, MV5, MV6, MV7, MV8, MW6, MW7, MW8, MW9, MX1, MX2, MX3, MX4, MX7, MY1, MY4, MY7, MZ1, NS4, NS7, NS8, NS9, NT1, NT2, NT3, NT4, NU1, NU4, NU5, NU6, NU7, NU8, NU9, NV1, NV2, NV3, AU6I, AU6J, AU6K, AU6L, AU6M, AU6N, AU6O, AU6P, BU4H, BU4I, BU4J, BU4K, BU4L, BU4M, BU4N, BU4O, BU4P, BU5E, BU5F, BU5G, BU5H, BU5I, BU5J, BU5K, BU5L, BU5M, BU5N, BU5O, BU5P, BU9A, BU9B, BU9E, BU9F, BU9I, BU9J, BU9M, BU9N, BV1A, BV1B, BV1C, BV1D, BV2A, BV2B, BV2C, BV2D, BV2G, BV2H, BV2K, BV2L, BV2O, BV2P, BV5C, BV5D, BV5G, BV5H, BV5K, BV5L, BV5O, BV5P, IW3A, IW3B, IW3C, IW3D, IW6I, IW6J, IW6K, IW6L, IW6M, IW6N, IW6O, IW6P, JW1A, JW1B, JW1C, JW1D, JW1F, JW1G, JW1H, JW1J, JW1K, JW1L, JW1N, JW1O, JW1P, KW8A, KW8B, KW8C, KW8D, KW8E, KW8F, KW8G, KW8I, KW8J, KW8K, KW8M, KW8N, KW8O, KW9A, KW9B, KW9C, KW9D, KW9H, KW9L, KW9P, KX2A, KX2B, KX2E, KX2F, KX2I, KX2J, KX2M, KX2N, KX3D, KX6M, KX6N, KX6O, KX6P, LQ1A, LQ1B, LQ1C, LQ1D, LQ1E, LQ1F, LQ1G, LQ1H, LQ1I, LQ1M, LQ4A, LQ4E, LQ4F, LQ4G, LQ4H, LQ4I, LQ4J, LQ4K, LQ4L, LQ4M, LQ4N, LQ4O, LQ4P, LQ8A, LQ8B, LQ8C, LQ8D, LQ8E, LQ8F, LQ8G, LQ8H, LQ8I, LQ8J, LQ8K, LQ8L, LQ8M, LR2A, LR2E, LR2I, LR2M, LR2N, LR2O, LR2P, LR3B, LR3C, LR3D, LR3F, LR3G, LR3H, LR3J, LR3K, LR3L, LR3M, LR3N, LR3O, LR3P, LW5A, LW5B, LW5C, LW5D, LW5E, LW5F, LW5G, LW5H, LW5I, LW5J, LW5K, LW5L, LW5M, LW5N, LW6A, LW6B, LW6C, LW6D, LW6E, LW6F, LW6G, LW6H, LW6I, LW6J, LW6K, LW6L, LW6N, LW6O, LW6P, LW8A, LW8B, LW8E, LW8F, LW8I, LW8J, LW8K, LW8L, LW8M, LW8N, LW8O, LW8P, LW9B, LW9C, LW9D, LW9F, LW9G, LW9H, LW9I, LW9J, LW9K, LW9L, LW9M, LW9N, LW9O, LW9P, LX1A, LX1B, LX1C, LX1D, LX1F, LX1G, LX1H, LX1L, LX1P, LX4D, LX4G, LX4H, LX4K, LX4L, LX4M, LX4N, LX4O, LX4P, LY5A, LY5B, LY5E, LY5F, LY5I, LY5J, LY5M, LY5N, LY5O, LY5P, LY6C, LY6D, LY6G, LY6H, LY6K, LY6L, LY6M, LY6N, LY6O, LY6P, LY8A, LY8B, LY8C, LY8D, LY8E, LY8F, LY8G, LY8I, LY8J, LY8K, LY8M, LY8N, LY8O, LY9A, LY9B, LY9C, LY9D, LZ2A, LZ2B, LZ2C, LZ2E, LZ2F, LZ2G, LZ2I, LZ2J, LZ2K, LZ2M, LZ2N, LZ2O, LZ2P, LZ3M, LZ3N, LZ3O, LZ3P, MS6M, MS6N, MS6O, MS6P, MV9A, MV9B, MV9C, MW1A, MW1B, MW1C, MW1D, MW1E, MW1F, MW1G, MW1H, MW1I, MW1J, MW1K, MW1L, MW1M, MW1N, MW1O, MW2A, MW2B, MW2C, MW2D, MW2E, MW2F, MW2G, MW2H, MW2I, MW2J, MW2K, MW2L, MW2O, MW2P, MW3A, MW3E, MW3I, MW3M, MW3N, MW4A, MW4B, MW4C, MW4E, MW4F, MW4G, MW4I, MW4J, MW4K, MW4M, MW4N, MW4O, MW5C, MW5D, MW5G, MW5H, MW5K, MW5L, MW5O, MW5P, NT5A, NT5B, NT5C, NT5D, NT5E, NT5F, NT5G, NT5H, NT5I, NT5J, NT5K, NT5L, NT5M, NT5N, NT6A, NT6B, NT6C, NT6D, NT6E, NT6F, NT6G, NT6H, NT6I, NT6J, NT6K, NT6L, NT7A, NT7B, NT7C, NT7D, NT7E, NT7F, NT7I, NT7J, NT7M, NT7N, NT8A, NT8B, NU2A, NU2B, NU2E, NU2F, NU2G, NU2I, NU2J, NU2K, NU2L, NU2M, NU2N, NU2O, NU2P, NU3M, NU3N, NU3O, NU3P, NV4A, NV4B, NV4C, NV4D, NV4E, NV4F, NV4G, NV4H, NV5A, NV5B, NV5C, NV5D, NV5E, NV5F, NV5G, NV5H, BV1E1, BV1E2, BV1E3, BV1E4, BV1E5, BV1E6, BV1F1, BV1F2, BV1F3, BV1F4, BV1F5, BV1F6, BV1G1, BV1G2, BV1G3, BV1G4, BV1G5, BV1G6, BV1H1, BV1H2, BV1H3, BV1H4, BV1H5, BV1H6, BV2E1, BV2E2, BV2E3, BV2E4, BV2E5, BV2E6, BV2F1, BV2F2, BV2F3, BV2F4, BV2F5, BV2F6, BV4M4, BV4M5, BV4M6, BV4M7, BV4M8, BV4M9, BV4N4, BV4N5, BV4N6, BV4N7, BV4N8, BV4N9, BV4O4, BV4O5, BV4O6, BV4O7, BV4O8, BV4O9, BV4P4, BV4P5, BV4P6, BV4P7, BV4P8, BV4P9, BV5M4, BV5M5, BV5M6, BV5M7, BV5M8, BV5M9, BV5N4, BV5N5, BV5N6, BV5N7, BV5N8, BV5N9, IW3E1, IW3E2, IW3E3, IW3E4, IW3E7, IW3F1, IW3F2, IW3F3, IW3G1, IW3G2, IW3G3, IW3H1, IW3H2, IW3H3, IW3I1, IW3I4, IW3I7, IW3M1, IW3M4, IW3M7, IW6A1, IW6A4, IW6A7, IW6E1, IW6E4, IW6E7, JW1E1, JW1E2, JW1E3, JW1E5, JW1E6, JW1E8, JW1E9, JW1I2, JW1I3, JW1I5, JW1I6, JW1I8, JW1I9, JW1M2, JW1M3, JW1M5, JW1M6, JW1M7, JW1M8, JW1M9, KW8H1, KW8H2, KW8H3, KW8H4, KW8H5, KW8H7, KW8H8, KW8L1, KW8L2, KW8L4, KW8L5, KW8L7, KW8L8, KW8P1, KW8P2, KW8P4, KW8P5, KW8P7, KW8P8, KW9E1, KW9E2, KW9E3, KW9F1, KW9F2, KW9F3, KW9G1, KW9G2, KW9G3, KW9G6, KW9G9, KW9K3, KW9K6, KW9K9, KW9O3, KW9O6, KW9O9, KX2C1, KX2C2, KX2C3, KX2C4, KX2C5, KX2C6, KX2D1, KX2D2, KX2D4, KX2D5, KX2O7, KX2O8, KX2O9, KX2P7, KX2P8, KX2P9, KX3C3, KX3C6, KX3C9, KX3G3, KX3H1, KX3H2, KX3H3, LQ1J1, LQ1J4, LQ1J7, LQ1N1, LQ1N4, LQ1N7, LQ4B1, LQ4B4, LQ4B7, LQ4B8, LQ4B9, LQ4C7, LQ4C8, LQ4C9, LQ4D7, LQ4D8, LQ4D9, LQ8N1, LQ8N2, LQ8N3, LQ8N4, LQ8N5, LQ8N6, LQ8N7, LQ8O1, LQ8O2, LQ8O3, LQ8O4, LQ8O5, LQ8O6, LQ8P1, LQ8P2, LQ8P3, LQ8P4, LQ8P5, LQ8P6, LR2B1, LR2B4, LR2B7, LR2F1, LR2F4, LR2F7, LR2J1, LR2J4, LR2J7, LR2J8, LR2J9, LR2K7, LR2K8, LR2K9, LR2L7, LR2L8, LR2L9, LR3A3, LR3A6, LR3A9, LR3E3, LR3E6, LR3E9, LR3I3, LR3I6, LR3I7, LR3I8, LR3I9, LW5O1, LW5O4, LW5O7, LW8C1, LW8C4, LW8C7, LW8G1, LW8G4, LW8G7, LX1E1, LX1E2, LX1E3, LX1E5, LX1E6, LX1J2, LX1J3, LX1K1, LX1K2, LX1K3, LX1K5, LX1K6, LX1K8, LX1K9, LX4F3, LX4F6, LX4F9, LX4J3, LX4J6, LX4J9, LY5K7, LY5K8, LY5K9, LY5L7, LY5L8, LY5L9, LY6I7, LY6I8, LY6I9, LY6J7, LY6J8, LY6J9, LY8H1, LY8H2, LY8H3, LY9E1, LY9E2, LY9E3, LY9F1, LY9F2, LY9F3, LY9G1, LY9G2, LY9G3, LY9H1, LY9H2, LY9H3, LZ2L4, LZ2L5, LZ2L6, LZ2L7, LZ2L8, LZ2L9, LZ3I4, LZ3I5, LZ3I6, LZ3I7, LZ3I8, LZ3I9, LZ3J4, LZ3J5, LZ3J6, LZ3J7, LZ3J8, LZ3J9, LZ3K4, LZ3K5, LZ3K6, LZ3K7, LZ3K8, LZ3K9, LZ3L4, LZ3L5, LZ3L6, LZ3L7, LZ3L8, LZ3L9, MV9D1, MV9D2, MV9D3, MV9D4, MV9D5, MV9D7, MV9D8, MV9E1, MV9E2, MV9E3, MV9F1, MV9F2, MV9F3, MV9G1, MV9G2, MV9G3, MV9H1, MV9H2, MW1P1, MW1P2, MW1P3, MW2M1, MW2M2, MW2M3, MW2N1, MW2N2, MW2N3, MW3B1, MW3B4, MW3B7, MW3F1, MW3F4, MW3F7, MW3J1, MW3J4, MW3J5, MW3J6, MW3J7, MW3J8, MW3J9, MW3O4, MW3O5, MW3O6, MW3O7, MW3O8, MW3O9, MW3P4, MW3P5, MW3P6, MW3P7, MW3P8, MW3P9, MW4P4, MW4P5, MW4P6, MW4P7, MW4P8, MW4P9, MW5M4, MW5M5, MW5M6, MW5M7, MW5M8, MW5M9, MW5N4, MW5N5, MW5N6, MW5N7, MW5N8, MW5N9, NT5O1, NT5O2, NT5O3, NT5P1, NT5P2, NT5P3, NT6M1, NT6M2, NT6M3, NT6N1, NT6N2, NT6N3, NT6O1, NT6O2, NT6O3, NT6P1, NT6P2, NT6P3, NT7G1, NT7G4, NT7G7, NT7K1, NT7K4, NT7K7, NT7O1, NT7O4, NT7O7, NT7O8, NT7O9, NT7P7, NT7P8, NT7P9, NT8M7, NT8M8, NT8M9, NT8N7, NT8N8, NT8N9, NU2C4, NU2C5, NU2C6, NU2C7, NU2C8, NU2C9, NU2D4, NU2D7, NU2H1, NU2H4, NU2H5, NU2H6, NU2H7, NU2H8, NU2H9, NU3E4, NU3E7, NU3I1, NU3I4, NU3I5, NU3I6, NU3I7, NU3I8, NU3I9, NU3J4, NU3J5, NU3J6, NU3J7, NU3J8, NU3J9, NU3K4, NU3K5, NU3K6, NU3K7, NU3K8, NU3K9, NU3L4, NU3L5, NU3L6, NU3L7, NU3L8, NU3L9, NV4I1, NV4I2, NV4I3, NV4I4, NV4I7, NV4J1, NV4J2, NV4J3, NV4K1, NV4K2, NV4K3, NV4L1, NV4L2, NV4L3, NV4M1, NV4M4, NV4M7, NV5I1, NV5I2, NV5I3, NV5J1, NV5J2, NV5J3, NV5K1, NV5K2, NV5K3, NV5L1, NV5L2, NV5L3, NV7A1, NW1M4, NW1M5, NW1M6, NW1M7, NW1M8, NW1M9, NW1N4, NW1N5, NW1N6, NW1N7, NW1N8, NW1N9, NW1O4, NW1O5, NW1O6, NW1O7, NW1O8, NW1O9, NW1P4, NW1P5, NW1P6, NW1P7, NW1P8, NW1P9



1. HCIS description of the areas covered by NBN Co’s 3.5 GHz PTS licences
	Sub-area name
	HCIS

	Adelaide B
	IV8K, IV8L, IV8N, IV8O, IV8P, IV9I, IV9J, IV9K, IV9L, IV9M, IV9N, IV9O, IV9P, IW1P, IW2, IW3, IW4D, IW4H, IW4K, IW4L, IW4N, IW4O, IW4P, IW5, IW6, IW7, IW8, IW9, JV7M, JV7N, JV7O, JV7P, JV8M, JW1, JW2A, JW2B, JW2E, JW2F, JW2G, JW2I, JW2J, JW2K, JW2M, JW2N, JW2O, JW4, JW5A, JW5B, JW5C, JW5E, JW5F, JW5I, JW5J, JW5M, JW7A, JW7B, JW7C, JW7D, JW7E, JW7F, JW7G, JW7I

	Brisbane B
	NT4G, NT4H, NT4K, NT4L, NT4O, NT4P, NT5D, NT5E, NT5F, NT5G, NT5H, NT5I, NT5J, NT5K, NT5L, NT5M, NT5N, NT5O, NT5P, NT6, NT7C, NT7D, NT7G, NT7H, NT7K, NT7L, NT7O, NT7P, NT8, NT9, NU2B, NU2C, NU2D, NU2F, NU2G, NU2H, NU2L, NU3

	Canberra/ Sydney B
	MV2P, MV3L, MV3M, MV3N, MV3O, MV3P, MV5D, MV5H, MV5L, MV5P, MV6, MV8D, MV8H, MV8J, MV8K, MV8L, MV8N, MV8O, MV8P, MV9, MW, MX1C, MX1D, MX1H, MX2A, MX2B, MX2C, MX2D, MX2E, MX2F, MX2G, MX2H, MX3A, MX3B, MX3C, MX3D, MX3E, MX3F, MX3G, MX3H, NV1I, NV1J, NV1K, NV1L, NV1M, NV1N, NV1O, NV1P, NV2I, NV2J, NV2K, NV2L, NV2M, NV2N, NV2O, NV2P, NV3I, NV3J, NV3K, NV3L, NV3M, NV3N, NV3O, NV3P, NV4, NV5, NV7, NW1

	Melbourne B
	KW8H, KW8I, KW8J, KW8K, KW8L, KW8M, KW8N, KW8O, KW8P, KW9E, KW9F, KW9G, KW9H, KW9I, KW9J, KW9K, KW9L, KW9M, KW9N, KW9O, KW9P, KX1P, KX2, KX3, KX4D, KX4H, KX4L, KX4P, KX5, KX6, KX8, KX9, LW7I, LW7J, LW7M, LW7N, LW7O, LW7P, LX1, LX2E, LX2I, LX2M, LX2N, LX2O, LX4, LX5A, LX5B, LX5C, LX5D, LX5E, LX5F, LX5G, LX5H, LX5I, LX5J, LX5K, LX5L, LX5M, LX5N, LX5O, LX5P, LX7, LX8

	Perth B
	AU6I, AU6J, AU6K, AU6L, AU6M, AU6N, AU6O, AU6P, AU9, AV9, AW3, BU4H, BU4I, BU4J, BU4K, BU4L, BU4M, BU4N, BU4O, BU4P, BU5E, BU5F, BU5G, BU5H, BU5I, BU5J, BU5K, BU5L, BU5M, BU5N, BU5O, BU5P, BU7, BU8, BU9A, BU9B, BU9E, BU9F, BU9I, BU9J, BU9M, BU9N, BV1, BV2, BV3A, BV3B, BV3E, BV3F, BV3I, BV3J, BV3M, BV3N, BV4, BV5, BV6A, BV6B, BV6E, BV6F, BV6I, BV6J, BV6M, BV6N, BV7, BV8, BV9A, BV9B, BV9E, BV9F, BV9I, BV9J, BV9M, BV9N, BW1, BW2, BW3A, BW5



[bookmark: _Toc6923143]Appendix C—Detailed licence arrangements and possible defrag outcome
Figure 18 provides a summary of existing spectrum licence holdings and apparatus licence arrangements in the 3400–3575 MHz band. Note that the geographical area descriptors used are meant to be indicative only. A detailed description is available in Licence Schedule 1 of the individual spectrum licences and Appendix B. 
As shown in Figure 18: 
· PMP arrangements are fragmented in regional areas. 
· There is 2.5 MHz of unallocated spectrum licence spectrum in Canberra. The ACMA is conducting a separate process to allocate this spectrum. All planning options in this paper assume this spectrum will be allocated and can therefore form part of any trading or third-party authorisation discussions to facilitate defrag. 
· Telstra’s spectrum licence holdings are already consolidated in band. 
· Optus spectrum licence holdings (held under AKAL and Optus Mobile) are fragmented in regional areas and numerous metropolitan areas.
· NBN Co’s PTS and spectrum licence holdings are fragments in metropolitan and regional areas. It is noted that NBN Co’s PTS licences only cover a portion of these regional areas (refer to Appendix B for details).
Based on the above points, Optus and NBN Co stand to benefit the most from defrag. The most significant benefits of defrag are expected to be realised in the areas covered by NBN Co’s PTS licences (which include metropolitan and some surrounding regional areas). This is because these areas encompass a significant portion of the population and are therefore expected to see the highest density of wireless broadband deployments moving into the future. 
The ACMA considers it important to implement arrangements that facilitate the defrag of NBN Co’s PTS licences, so they cover, at a minimum, the same geographical areas where services are currently deployed. This ensures existing services can continue operating once defrag is implemented. Figure 19 provides an example of how such a defrag could be implemented under phase 1 of Options 3a and 3b. 
A defrag outcome that requires a reduction in the regional areas covered by NBN Co’s PTS licences could result in the cessation of services. It may be difficult to reach agreement between all licensees to defrag under such conditions. 
It is noted that phase 2 of Options 3a and 3b are intended to facilitate a further geographical defrag of regional spectrum licence holdings. This includes the possible consolidation of more of NBN Co’s regional area spectrum holdings (referred to as regional NSW, Victoria, Queensland, SA and Tasmania in Figures 18 and 19) into the 3400–3442.5 MHz frequency range. 
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Possible defragged arrangements in the 3400–3575 MHz band under Option 3a/3b phase 1[footnoteRef:10] [10:  This outcome is based on the Canberra unallocated lot being sold and the licensee agreeing to implement defrag.] 

SL = Spectrum licence, PMP = Point-to-multipoint apparatus licence, FSS = Fixed satellite service apparatus licence
 [image: ]
[bookmark: _Toc6923144]Appendix D—The conversion process
A summary of the process, under the Radiocommunications Act 1992 (the Act), to convert one or more apparatus licences to spectrum licences is as follows:
· The minister may, after consulting with the ACMA, give the ACMA a written notice designating a specified part of the spectrum in specified areas to be allocated by issuing spectrum licences (subsections 36(1)-(2)). The ACMA may, at the minister’s request or on its own initiative, make a recommendation to the minister to make such a designation (subsection 36(3)). Before making such a recommendation the ACMA must give members of the public reasonable opportunity to make representations about the proposed recommendation (subsection 36(4)). 
· Upon receiving a designation notice as referred to above, the ACMA must prepare a conversion plan that sets out the procedures and timetable for issuing spectrum licences to replace existing apparatus licences that authorise operation of radiocommunications devices at frequencies and within the areas specified in the notice (section 38).  
· After a conversion plan has been prepared, the ACMA prepares any relevant draft spectrum licence to replace each existing apparatus licence in the designated spectrum (section 53). The draft spectrum licence(s) sets out the core conditions and any other conditions that relate to spectrum use (sections 66-71).
· The ACMA sends a copy of the draft spectrum licence(s) intended to replace the existing apparatus licence to an incumbent licensee and invite the licensee to make representations about it. The licensee is given at least one month to comment on the draft spectrum licence(s) (section 54).
· The ACMA must consider any representations made by a licensee about a draft licence and may change the draft licence after such consideration (section 55). 
· The ACMA then offers the licensee, in writing, a spectrum licence to replace the licensee’s apparatus licence. The offer must identify the spectrum licence the ACMA proposes to issue, specify the amount of spectrum access charge the licensee must pay for the licence and specify the day on which the offer will close. (the day specified must be at least one month later than the day on which the offer is given to the licensee (section 56). The minister may choose to direct the ACMA regarding the amount of the spectrum access charge (section 294). 
· If the licensee gives the ACMA a written notice accepting the offer and agreeing to pay the spectrum access charge, the ACMA issues the spectrum licence to the licensee (section 57).
· If the licensee does not accept the ACMA’s offer, the ACMA may allocate the spectrum licence in accordance with section 60 of the Act and the apparatus licence that it replaces will then cease to be in force upon commencement of the spectrum licence (section 58).
· A spectrum licence comes into force on the day specified on the licence and remains in force (subject to certain conditions) for the period set out in the licence (up to a maximum of 15 years (section 65). 
· After issuing a spectrum licence the ACMA registers radiocommunications devices operating under the replaced apparatus licence in the Register of Radiocommunications Licences, established under section 143 of the Act. This is typically done prior to, or at the commencement of the spectrum licences to ensure continuity of service delivery. 
· No new apparatus licences are issued in the designated spectrum other than in accordance with section 105 of the Act.
[bookmark: _Toc6923145]Appendix E—Assessment of planning options against the Principles 
An assessment of each of the identified planning options against the Principles for Spectrum Management is contained in in this appendix. A high-level summary of the assessment is provided in Table 9 and a more detailed assessment is provided in Table 10.
1. Summary of assessment of planning options against the Spectrum Management Principles 
	Option
	Principle 1
	Principle 2
	Principle 3
	Principle 4
	Principle 5

	Option 1
	
	
	
	
	

	Option 2a
	
	
	
	
	

	Option 2b
	
	
	
	
	

	Option 3a
	
	
	
	
	

	Option 3b
	
	
	
	
	


			
Key:
 - does not meet Principle
				 - partially meets principle
				 - meets principle
1. Assessment of planning options against the Spectrum Management Principles
	Option
	Principle 1—Allocate spectrum to the HVU or HVUs  
	Principle 2—Enable and encourage spectrum to move to its HVU 
	Principle 3—Use the least cost and least restrictive approach to achieving policy objectives
	Principle 4—To the extent possible, promote both certainty and flexibility
	Principle 5—Balance the cost of interference and the benefits of greater spectrum utilisation

	Option 1
	The 3400–3575 MHz band is identified globally for wireless broadband use (including 5G). While there are arrangements in place that support such use, they are fragmented and only cover a portion of the band. 
Protected FSS use of the band is only supported at Mingenew ESPZ.
	Current arrangements are fragmented and there are barriers to change. 
There are no arrangements in place for wireless broadband use in many parts of the band. 
	This option does not support the policy objectives of promoting sharing and efficient use of spectrum or fostering a competitive telecommunications markets by providing alternative delivery mechanisms for ultra-fast broadband.
	Existing spectrum licence arrangements provide certainty and flexibility to licensees. PMP arrangements provide certainty via the technical arrangements that are in place. Flexibility provided by supporting FSS and amateurs use on a secondary basis. 
	This option does not support greater utilisation of spectrum. There are areas where access to spectrum for wireless broadband use could be supported as current use is limited to a small number of deployments by FSS and amateur services.

	Option 2a
	The entire 3400–3575 MHz band is made available for wireless broadband use, in line with international standards and developments. 
This option results in the highest amount of the band becoming subject to spectrum licensing. No spectrum for PMP in metropolitan areas, regional areas or major regional centres. Entire band available for PMP in remote areas. 
Parts of the 3400–3575 MHz band at ESPZ’s not currently subject to spectrum licensing would not be re-allocated. The spectrum would instead be made available for FSS use.
	The entire band is made available for wireless broadband use. Barriers to change are removed to support market forces implementing defrag. 
PMP arrangements in remote areas are defragged. Full defrag of spectrum licences possible.
	Highest cost option as incumbent apparatus licensees in all regional areas and major regional centres are required to cease operation or re-locate to another band.
This option generally meets policy objectives. 
	Spectrum licence arrangements provide certainty and flexibility to licensees.
PMP arrangements provide certainty via the technical arrangements that are in place. 
Flexibility provided by supporting FSS and amateurs use on a secondary basis.
	The entire band is made available for wireless broadband use. 
Supporting ongoing FSS and amateur access to spectrum on a secondary basis to PMP (except at ESPZs) increases spectrum utilisation while managing interference.
Defrag allows greater use of spectrum holdings.

	Option 2b
	The entire 3400–3575 MHz band is made available for wireless broadband use, in line with international standards and developments. 
More of the band would be subject to spectrum licensing in metropolitan areas, regional areas and major regional centres. 
50–67.5 MHz available for PMP in regional areas not covered by NBN Co’s PTS licences and major regional centres. Entire band available for PMP in remote areas.
Parts of the 3400–3575 MHz band at ESPZ’s not currently subject to spectrum licensing would not be re-allocated. The spectrum would instead be made available for FSS use.
	The entire band is made available for wireless broadband use. Barriers to change are removed to support market forces implementing defrag. 
PMP arrangements defragged. Full defrag of spectrum licence holdings possible in areas covered by NBN Co’s PTS licences. Partial defrag in other areas.
	Second highest cost option as incumbent apparatus licensees in areas re-allocated for spectrum licensing are required to cease operation, retune within the band or re-locate to another band.
This option meets policy objectives. It fosters a high level of competition for delivery of wireless broadband services outside metropolitan areas via a mix of spectrum and apparatus licence arrangements.
	Spectrum licence arrangements provide certainty and flexibility to licensees.
PMP arrangements provide certainty via the technical arrangements that are in place. 
Flexibility provided by supporting FSS and amateurs use on a secondary basis.
	The entire band is made available for wireless broadband use. 
Supporting ongoing FSS and amateur access to spectrum on a secondary basis to PMP (except at ESPZs) increases spectrum utilisation while managing interference.
Defrag allows greater use of spectrum holdings.



	Option
	Principle 1 – Allocate spectrum to the HVU or HVUs  
	Principle 2 – Enable and encourage spectrum to move to its HVU 
	Principle 3 – Use the least cost and least restrictive approach to achieving policy objectives
	Principle 4 – To the extent possible, promote both certainty and flexibility
	Principle 5 – Balance the cost of interference and the benefits of greater spectrum utilisation

	Option 3a
	The entire 3400–3575 MHz band is made available for wireless broadband use, in line with international standards and developments. 
35 MHz available for PMP in regional areas. This is the same amount currently available for PMP in the 3400–3575 MHz band. Entire band available for PMP in remote areas. All remaining areas subject to spectrum licensing.  
Parts of the 3400–3575 MHz band at ESPZ’s not currently subject to spectrum licensing would not be re-allocated. The spectrum would instead be made available for FSS use.
	The entire band is made available for wireless broadband use. Barriers to change are removed to support market forces implementing defrag. 
PMP arrangements defragged. Full defrag of spectrum licences possible in metropolitan areas and major regional centres. Partial defrag only achievable in regional areas.
	Least cost option as incumbent apparatus licensees are either not affected or have alternative spectrum in the band to move into. 
This option meets policy objectives. It fosters competition for delivery of wireless broadband services in regional areas via a mix of spectrum and apparatus licence arrangements.
	Spectrum licence arrangements provide certainty and flexibility to licensees.
PMP arrangements provide certainty via the technical arrangements that are in place. 
Flexibility provided by supporting FSS and amateurs use on a secondary basis.
	The entire band is made available for wireless broadband use. 
Supporting ongoing FSS and amateur access to spectrum on a secondary basis to PMP (except at ESPZs) increases spectrum utilisation while managing interference.
Defrag allows greater use of spectrum holdings.

	Option 3b
	The entire 3400–3575 MHz band is made available for wireless broadband use, in line with international standards and developments. 
50–67.5 MHz available for PMP in regional areas and major regional centres. Entire band available for PMP in remote areas. All remaining areas made available for spectrum licensing. This option provides a better balance between the amount of spectrum available for spectrum licensing and PMP in regional areas and major regional centres. 
Parts of the 3400–3575 MHz band at ESPZ’s not currently subject to spectrum licensing would not be re-allocated. The spectrum would instead be made available for FSS use.
	The entire band is made available for wireless broadband use. Barriers to change are removed to support market forces implementing defrag. 
PMP arrangements defragged. Full defrag of spectrum licences possible in areas covered by NBN Co’s PTS licences. Partial defrag in other areas.
	Least cost option as incumbent apparatus licensees are either not affected or have alternative spectrum in the band to move into. 
This option meets policy objectives. It fosters a high level of competition for delivery of wireless broadband services outside of metropolitan areas via a mix of spectrum and apparatus licence arrangements.
	Spectrum licence arrangements provide certainty and flexibility to licensees.
PMP arrangements provide certainty via the technical arrangements that are in place. 
Flexibility provided by supporting FSS and amateurs use on a secondary basis.
	The entire band is made available for wireless broadband use. 
Supporting ongoing FSS and amateur access to spectrum on a secondary basis to PMP (except at ESPZs) increases spectrum utilisation while managing interference.
Defrag allows greater use of spectrum holdings.
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