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[bookmark: _Toc69744436]Executive summary
[bookmark: _Toc433122125]On 27 October 2020, the Minister for Communications, Cyber Safety and the Arts[footnoteRef:2] (the minister) made the Radiocommunications (Spectrum Re-allocation—850/900 MHz Band) Declaration 2020 (the re-allocation declaration) for the following frequency ranges on an Australia-wide basis[footnoteRef:3]: [2:  The current minister is the Minister for Communications, Urban Infrastructure, Cities and the Arts.]  [3:  This excludes the Mid-West Radio Quiet Zone as specified in the Radiocommunications (Mid-West Radio Quiet Zone) Frequency Band Plan 2011.] 

814 MHz to 825 MHz
859 MHz to 870 MHz
890 MHz to 915 MHz
935 MHz to 960 MHz.
Accordingly, the ACMA is preparing to allocate this spectrum, collectively referred to in this paper as the 850/900 MHz band.
In preparation for the auction, we have prepared draft allocation instruments that describe the products we are offering in the auction, as well as set out the rules and procedures we propose will govern the auction process for the allocation of these products. The Department of Infrastructure, Transport, Regional Development and Communications has released its exposure draft of the minister’s allocation limits direction (the draft allocation limits direction), which has partially informed our auction design. 
We have also prepared the draft technical instruments that provide the technical and interference management rules for the operation of radiocommunications devices in the 850/900 MHz band.
The draft allocation instruments are:
a spectrum marketing plan, to be made under section 39A of the Radiocommunications Act 1992 (the Act), describing the 850/900 MHz band products on offer (draft marketing plan)
an allocation determination, to be made under sections 60 and 294 of the Act, covering the auction procedures and rules for the 850/900 MHz band (draft allocation determination).
The draft technical instruments are:
[bookmark: _Hlk44931240]an unacceptable interference determination to be made under subsection 145(4) of the Act
[bookmark: _Hlk44931294]2 advisory guidelines, to be made under section 262 of the Act
[bookmark: _Hlk44931324]an amendment to the Radiocommunications (Trading Rules for Spectrum Licences) Determination 2012 (Trading Rules Determination).
This paper summarises what is included in the draft allocation and technical instruments and invites comments from interested parties on those instruments and any other issues relevant to the allocation of spectrum licences in the 850/900 MHz band. Draft versions of the allocation and technical instruments for the 850/900 MHz band auction are published alongside this paper on the ACMA website.
[bookmark: _Toc69744437][bookmark: _Hlk66693455]Issues for comment
We invite comments on the issues set out in this paper, summarised below. Further detail about these issues can be found in the body of the paper.
[bookmark: _Toc69744438]Draft marketing plan
Licence term and commencement: We propose that spectrum licences allocated as a result of the 850/900 MHz band auction commence on 1 July 2024. We also propose that the spectrum licence issued in the frequency ranges 824–825 MHz and 869–870 MHz (the downshift spectrum)[footnoteRef:4] has a licence term ending on 17 June 2028 to align with the expiry of licences in the adjacent 850 MHz band. We propose that all other spectrum licences issued in the 850/900 MHz band have a licence term of 20 years. [4:  The downshift spectrum is explained in the Background section of this paper, and in further detail in the Future use section of the Draft spectrum re-allocation recommendation for the 850/900 MHz band consultation paper.] 

Licence renewal statements: As the licences will be issued after the Radiocommunications Legislation Amendment (Reform and Modernisation) Act 2020 (the Modernisation Act) takes effect, we are required to include statements relating to the renewal of spectrum licences. We propose the following:
a) [bookmark: _Hlk69481889]For spectrum licences in the 850/900 MHz band other than the downshift spectrum licence:
i) The spectrum licences may be renewed at the ACMA’s discretion. 
ii) The renewal application period will be the 6 months, ending 4.5 years before the licence expires. This period starts on 1 July 2039 and ends on 31 December 2039. 
iii) The renewal decision-making period will be the 2 years following the end of the renewal application period. This period starts on 1 January 2040 and ends on 31 December 2041.
iv) There will be no public interest statement included. 
b) For the downshift spectrum licence: 
i) The spectrum licence may be renewed at the ACMA’s discretion. 
ii) The renewal application period will be the 3 months ending 21 months before the licence expires. This period starts on 18 June 2026 and ends on 17 September 2026. 
iii) The renewal decision-making period will be the 12 months following the end of the renewal application period. This period starts on 18 September 2026 and ends on 17 September 2027.
iv) There will be no public interest statement included.
Frequency lot configuration: We propose to use the lot configuration outlined in Table 3 of this consultation paper. We propose to automatically allocate the downshift spectrum licence to the winner (if any) of the lowest lot of the 900 MHz band. 
Geographic area: We propose to offer the 850 MHz expansion band in a single regional geographic area, and in a single metropolitan geographic area. We propose to offer the 900 MHz band and downshift spectrum in one nation-wide geographic area. 
[bookmark: _Toc69744439]Draft allocation determination
Auction stages: We propose to include a pre-bidding phase in the primary stage, allowing bidders to amend their provisional start demands expressed in their eligibility nomination forms.
Information policy: We propose that, at the end of each clock round in the primary stage, excess demand information will not be provided but excess supply information will be provided. We seek views on the proposed information policy in the primary stage of the auction.
Minimum spectrum requirement (MSR): We propose not to include any MSR in the 850/900 MHz band auction.
Assignment and downshift stage pricing rule: We propose to use the nearest Vickrey core price rule in the assignment and downshift stage. 
Unsold lot frequency assignment: If there are any unsold lots, our preliminary view is that the frequency range of these lots should be determined by assignment and downshift stage bids.
Election to obtain generic set-aside lots: On the basis that the minister directs the ACMA to set aside spectrum for incumbent licensees in the 900 MHz band, eligible applicants will have to elect to obtain the spectrum that has been set aside for them. Our preliminary view is that the application deadline is the appropriate point for an eligible applicant to elect whether to take up a set-aside lot. 
Pricing approach to set-aside lots: We are interested in views on whether the price of set-aside lots should either be determined by a market-based ‘exit price’ approach or be a set price that is a specified proportion above the general 900 MHz starting price reflecting a value for the certainty provided by the set-aside.
Application and registration process: We propose to use a 2-stage application process, including an application stage and an eligibility nomination stage.
Variation of starting prices: We propose to include the power for the ACMA to vary starting prices after applications open, but before the eligibility deadline.
Payment terms: Our preliminary view is to use upfront payment arrangements for the payment of winning prices shortly before licence commencement in 2024. We seek views on either using the upfront payment arrangement or an instalment payment arrangement.
[bookmark: _Toc69744440]Draft technical instruments
Key proposals for the device boundary criteria set out in the draft Radiocommunications (Unacceptable Levels of Interference – 850/900 MHz Bands) Determination 2021 are:
c) Setting the resolution of calculations of the device boundary to 100 metres.
d) Using the Geocentric Datum of Australia (GDA94) coordinate reference system.[footnoteRef:5] [5:  The Australian Spectrum Map Grid 2012 (ASMG 2012) will also be updated to include information on the new GDA 2020 datum.] 

e) Setting the ‘level of protection’ for the purposes of determining device boundary criteria at –100 dBm/MHz for non-active antenna system (AAS) operation and –92dBm/MHz for AAS operation specifically when used for beamforming.
f) Use of a 3-second digital elevation model.[footnoteRef:6]  [6:  The Digital elevation model interpretation document will also include examples for the 3-second elevation model. The existing methodology for determining heights when a calculation location is on a cell boundary will be maintained for both 3-second and 9-second elevation models.] 

We propose to make the Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters – 850/900 MHz Band) 2021 (the RAG Tx) to provide guidance on the protection of apparatus and class-licensed receivers from interference caused by transmitters operating under an 850/900 MHz band spectrum licence.
We propose to make the Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 850/900 MHz Band) 2021 (the RAG Rx) to provide guidance on the management of out-of-band interference to receivers operating under an 850/900 MHz band spectrum licence.
We propose to amend the Trading Rules Determination to:
g) set the minimum contiguous bandwidth for 850/900 MHz band spectrum licences to 5 MHz
h) maintain the same standard trading units as all other spectrum licensed bands, that is:
i) a geographic area of a Level 1 hierarchical cell identification scheme (HCIS)[footnoteRef:7] cell [7:  The Hierarchical Cell Identifier Scheme (HCIS) is a structured naming convention applied to the cells in the ASMG 2012 to provide a succinct way of describing groups of ASMG cells. More information about the HCIS is in Attachment E of the ASMG 2012.] 

ii) a frequency bandwidth of 1 Hz. 
[bookmark: _Toc69744441]Early access arrangements
We propose to:
i) Make PMTS Class B transmitter licences available in the 850/900 MHz band for winning bidders at the auction, for early access to unencumbered spectrum, subject to the requirements of Radiocommunications Act 1992 (the Act).
j) Amend the Radiocommunications (Transmitter Licence Tax) Determination 2015 (Tax Determination) to set the rate of tax for these PMTS Class B licences. The annual licence tax rate would be $0.1445/MHz (paired)/pop, with population based on the population of the relevant HCIS cells in the licence.

[bookmark: _Toc69744442]Introduction
The Minister for Communications, Cyber Safety and the Arts[footnoteRef:8] (the minister) has made the Radiocommunications (Spectrum Re-allocation – 850/900 MHz Band) Declaration 2020 (the re‑allocation declaration), declaring the 850/900 MHz band for re-allocation by issuing spectrum licences. The terms of the re‑allocation declaration are summarised in Table 1.  [8:  The current minister is the Minister for Communications, Urban Infrastructure, Cities and the Arts.] 

Summary of the re-allocation declaration
	Relevant term
	Minister’s re-allocation declaration

	Licence type
	Spectrum licences

	Parts of the spectrum
	The 850/900 MHz band comprises following frequency ranges:
814 MHz to 825 MHz
859 MHz to 870 MHz
890 MHz to 915 MHz
935 MHz to 960 MHz
covering all of Australia excluding the mid-west Radio Quiet Zone (RQZ). 

	Re-allocation period
	The re-allocation period will end on 30 June 2024.  

	Re-allocation deadline
	The re-allocation deadline is 30 June 2023.


Pursuant to section 153L of Radiocommunications Act 1992 (the Act), we are preparing to allocate spectrum licences in the 850/900 MHz band in accordance with the re‑allocation declaration. In order to do so, we are required to prepare an allocation determination and a marketing plan (allocation instruments). 
We have also developed a technical framework for each spectrum-licensed frequency band. Each framework is a collection of technical and regulatory conditions for the use of the radiocommunications devices in a spectrum-licensed band. We have prepared technical instruments outlining the conditions and constraints under which a device may be deployed and operated in the geographic area and frequency bands specified in the licence.
The Australian Communications and Media Authority (the ACMA) is seeking comment on the draft versions of the allocation and technical instruments.
[bookmark: _Toc69744443]Draft allocation instruments
[bookmark: _Toc69744444]Marketing plan
Section 39A of the Act requires the ACMA to prepare a marketing plan for issuing spectrum licences within the parts of the spectrum subject to a re-allocation declaration. 
The marketing plan is a legislative instrument that sets out the product offering, and may specify matters including:
the procedures to be followed for issuing spectrum licences
the timetable for issuing spectrum licences in accordance with the plan
how the spectrum is to be apportioned among the spectrum licences to be issued
the conditions, or types of conditions, that may be included in the spectrum licences to be issued.
Further discussion of the draft version of the marketing plan is in the Draft marketing plan section of this paper.
[bookmark: _Toc69744445]Allocation determination
Section 60 of the Act requires the ACMA to determine written procedures to apply to the allocation of spectrum licences by auction. Section 294 of the Act enables the ACMA to make determinations that fix spectrum access charges payable by licensees for issuing spectrum licences and specify the times when spectrum access charges are payable.
An allocation determination made under section 60 sets out the auction rules and procedures, and may specify matters including, but not limited to:
the type of auction
how the auction will be advertised
pricing (application and eligibility fees, starting prices, deposits) and methods of payment for licences.
An allocation determination may impose limits on the aggregate of the parts of the spectrum that may be used by any one person, or a specified group of persons. The minister may give the ACMA a written direction in relation to the imposition of such a limit. 
In October 2020, the minister requested that the ACCC provide advice on allocation limits applicable to the 850/900 MHz band auction. The ACCC has undertaken public consultation on allocation limits as part of its deliberations. The Department of Infrastructure, Transport, Regional Development and Communications (the Department) is consulting publicly on an exposure draft of the minister’s allocation limits direction concurrently with our draft instruments consultation, so that stakeholders can consider all instruments as they prepare their submissions. The draft allocation limits direction proposes to impose an upper limit of 82 MHz of spectrum licensed sub-1 GHz spectrum as a result of the 850/900 MHz band auction, and the option for eligible applicants (Optus and TPG, and their relevant associates) to take up a spectrum set-aside of 10 MHz in the upper 4 lots of the 900 MHz band. We will implement any ministerial direction on allocation limits in the final versions of the allocation instruments. 
Further discussion on how the allocation limits may affect the 850/900 MHz band auction, including spectrum set-asides, is under the Allocation limits section of this paper. Discussion of the draft version of the allocation determination is in the Draft allocation determination section of this paper.
[bookmark: _Toc69744446]Draft technical instruments 
The ACMA has also prepared draft technical instruments to provide the technical and interference management rules for the operation of radiocommunications devices under a spectrum licence in the 850/900 MHz band. 
Further discussion of the draft version of the technical instruments is in the Draft technical framework section of this paper. 
[bookmark: _Toc69744447]Background – the 850/900 MHz band
The 850 MHz expansion band (LTE band 26 / n26) and 900 MHz band (LTE band 8 / n8) are sub-1 GHz bands internationally harmonised for the deployment of wireless broadband services, including 4G and 5G. 
[bookmark: _Toc69744448]Reform of the wider 803–960 MHz band
In our decision paper published in December 2019, we established that, for any reconfiguration and allocation of the 850/900 MHz band to be considered an effective reform process, the reconfiguration of the band should:
result in the band being spectrum licensed 
result in the band being configured in 5 MHz channels
result in licensees being charged a market price, or a price informed by relevant market outcomes
enable licensees to mitigate risks to the continuity of consumer services
support a move to larger contiguous bandwidths 
facilitate the 1 MHz downshift in the adjacent 850 MHz spectrum licences[footnoteRef:9] by allocating the 2 x 1 MHz that is below the adjacent 850 MHz spectrum licences (thereby removing a key regulatory impediment to achieving the downshift). [9:  The frequency ranges 825-845 MHz and 870-890 MHz are referred to as the 850 MHz band. The 850 MHz band is adjacent to the 850 MHz expansion band.] 

We have indicated previously that the downshift of 850 MHz licences would occur when they expire in 2028. However, we also foreshadowed that we will look at ways to expedite this process so that these benefits can be realised sooner. 
The downshift is intended to align the 850 MHz spectrum-licensed band (frequency ranges 825–845 MHz and 870–890 MHz) with internationally harmonised LTE bands. Such a downshift of spectrum licences will also introduce a guard band between the adjacent 850 MHz band and the 900 MHz band. The addition of the 1 MHz guard band between the upper 850 MHz spectrum licences and the proposed lower 900 MHz spectrum licences will reduce inter-band interference and increase the usability of the lower segment of the 900 MHz band. Further detail about the downshift spectrum can be found in the Future use section of the Draft spectrum re-allocation recommendation for the 850/900 MHz band consultation paper (the re-allocation consultation).
[bookmark: _Toc69744449]Spectrum licensing the 850/900 MHz band
The decision paper formed the basis for our public consultation on a recommendation we proposed to make to the minister, that he declare spectrum in the 850/900 MHz band for re-allocation by issuing spectrum licences. Following consideration of stakeholder submissions to that consultation, we made a recommendation to the minister under section 153F of the Act. 
The minister made the re‑allocation declaration on 27 October 2020, following consideration of this recommendation.
If no spectrum licences are allocated in the 850/900 MHz band before the re‑allocation deadline, the re‑allocation declaration is taken to be revoked.[footnoteRef:10] The re-allocation deadline is 30 June 2023. If the ACMA does allocate spectrum licences in the 850/900 MHz band before the re‑allocation deadline, the re-allocation declaration has the effect of cancelling apparatus licences in the 850/900 MHz band at the end of the re‑allocation period on 30 June 2024.[footnoteRef:11]  [10:  Section 153K of the Act.]  [11:  Section 153H of the Act.] 

[bookmark: _Toc69744450]Legislative context and policy environment
One of the ACMA’s key priorities is to manage spectrum efficiently and effectively for the benefit of all Australians. We draw on a range of legislative and administrative tools in executing these functions.
[bookmark: _Toc69744451]Guiding legislation
Section 9 of the Australian Communications and Media Authority Act 2005 (ACMA Act) sets out our spectrum management functions, including to:
manage the radiofrequency spectrum in accordance with the Act.
advise and assist the radiocommunications community.
[bookmark: _Toc69744452]Communications policy objectives for the allocation of the 850/900 MHz band
The object of the Act is to provide for management of the radiofrequency spectrum in order to support the communications policy objectives of the Commonwealth Government. The government has published the following objectives for the allocation of the 850/900 MHz band[footnoteRef:12]: [12:  Department of Infrastructure, Transport, Regional Development and Communications, Communications policy objectives for the allocation of the 850 and 900 MHz bands, May 2020.] 

supporting the deployment of 5G technologies
promoting competitive market outcomes for the long-term benefit of consumers
encouraging investment in infrastructure, including in regional Australia
supporting continuity of services
supporting a national public safety mobile broadband (PSMB) capability.
The minister did not declare the frequency ranges 809–814 MHz and 854–859 MHz for re-allocation, with the intention that this spectrum would be used to deploy a national PSMB network. This spectrum is not the subject of this allocation process. 
In order to support continuity of services, the minister has noted the concerns of incumbent operators, stating that ‘it is also important that our spectrum policy settings do not trigger a disruption in service to our existing 3G customers’.[footnoteRef:13] In previous spectrum allocations, the minister’s power to set spectrum allocation limits has been considered when seeking to directly allocate spectrum under section 60 of the Act.[footnoteRef:14] The use of allocation limits to allocate spectrum is also referred to as a ‘spectrum set-aside’. The Department is concurrently consulting on an exposure draft of the minister’s allocation limits direction. The draft allocation limits direction includes the option for Optus and TPG (or their relevant associates) to take up a spectrum set-aside in the upper 4 lots of the 900 MHz band.  [13:  See the minister’s media release ‘Pathway to deliver more low-band spectrum’, 19 December 2019.]  [14:  See, for example, the Draft ministerial direction on unsold 700 MHz spectrum.] 

We seek to advance the above objectives through the settings contained within the allocation instruments for the 850/900 MHz band spectrum auction. 
Allocating spectrum licences in the 850/900 MHz band across all of Australia will provide investment certainty for licensees that may deploy mobile broadband services in the spectrum. We consider that a market-based allocation (that is, an auction) is the most appropriate way to allocate spectrum licences where demand is likely to be greater than supply. Market-based allocation should ensure that the available spectrum is allocated to bidders that value it the most.  
Further details on these objectives are available on the Department's website. 
[bookmark: _Toc69744453]Spectrum reform
The changes to be made to the Act by the Modernisation Act are scheduled to commence on 17 June 2021. The ACMA’s approach to changes introduced by the Modernisation Act is outlined in our licensing and allocation reform paper, Our approach to licensing and allocation.
The minister made the re‑allocation declaration before the amendment of the Act on 17 June 2021. Pursuant to transitional arrangements, we will prepare for an allocation as though the re‑allocation process had been made under the Act as amended. The re‑allocation period, set to end on 30 June 2024, will not be affected by legislative change. We may continue to authorise incumbent licensees to operate in the band until the end of the re‑allocation period, in accordance with section 153P of the Act.
We will make the final version of the allocation instruments after the Modernisation Act commences. Under the Act as amended, spectrum licences may be issued for a maximum of 20 years, with specific licence renewal processes.[footnoteRef:15] The allocation instruments and licences issued as a result of the 850/900 MHz band auction will be based on the provisions of the Act as amended. Further discussion of these issues is in the Draft marketing plan and Draft allocation determination sections of this paper. [15:  See subsection 65(3) of the Act as to be amended, in relation to licence duration.] 

[bookmark: _Toc69744454]Proposed timeline
To help potential bidders understand the process leading up to the auction, we have prepared an indicative timeline based on the proposals in this consultation paper. This timeline is for guidance only and should not be relied upon. 
Dates in this timeline are estimates and may change as the consultation on allocation processes progresses. Allocation processes will be finalised after submissions to this consultation have been considered. Updated timelines will be published on the ACMA website when further information becomes available.
Proposed timeline for the 850/900 MHz band auction
	Event
	Date

	The ACMA publishes this consultation paper and invites comments on the draft allocation instruments.
	27 April 2021 to 24 May 2021

	The Modernisation Act comes into force.
	17 June 2021

	The ACMA makes allocation and technical instruments and registers them on the Federal Register of Legislation.
	August 2021

	The ACMA will advertise the auction, publish the Applicant Information Pack (AIP) and invite applications to participate in the 850/900 MHz band auction.
By the last day applications are open (the application deadline), applicants are required to:
submit a completed application form
submit a completed deed of acknowledgement form
submit a completed deed of confidentiality form
pay the application fee
(for eligible applicants) elect whether to take up a set-aside lot. 
	Applications open early September 2021
Application deadline in late September 2021

	The ACMA gives each applicant details about the identity of all other applicants and their associates. 
Each applicant must make a statutory declaration by the declaration deadline about whether they are affiliated with another applicant.
The ACMA will give applicants information about how to use the online auction system.
	After the application deadline

	By the eligibility deadline, applicants are required to:
submit a completed eligibility nomination form
pay the required eligibility payment or provide a deed of financial security, or a combination of both.
	November 2021

	The ACMA will notify registered bidders that they have been registered and may participate in the auction. Registered bidders will be given information about how to access the online auction system.
	After the eligibility deadline

	Mock auctions held to familiarise registered bidders with the auction system.
	After the eligibility deadline

	The ACMA notifies registered bidders about the start date, start time and duration of the pre-bidding phase, and start date and start time of the first clock round of the primary stage of the auction.
	After the eligibility deadline

	Estimated auction start
	November 2021. 


[bookmark: _Toc69744455]Next steps
After considering submissions to this consultation, we will make the final allocation and technical instruments. These instruments will be registered on the Federal Register of Legislation.
We will advertise the auction and release the AIP (comprising the auction guide, application forms, and final allocation instruments) once the final allocation and technical instruments for the 850/900 MHz band are made. The AIP will give potential bidders information relevant to the decision on whether to participate, and if they choose to do so, how to participate. Starting prices and lot ratings will also be published at the same time. 
[bookmark: _Toc69744456]Spectrum licence tax
Each year on 11 October, a spectrum licence tax is payable in accordance with the Radiocommunications (Spectrum Licence Tax) Determination 2014 (SLT determination).[footnoteRef:16] This tax recovers from spectrum licensees the indirect costs of spectrum management activities such as international coordination, domestic planning, interference investigation and policy development. [16:  The Radiocommunications (Spectrum Licence Tax) Act 1997 (the SLT Act) provides for the imposition of spectrum licence tax. The SLT Act provides that the amount of tax in relation to a spectrum licence is the amount ascertained in accordance with a written determination made by the ACMA. This written determination is the SLT determination. The methodology for calculating each spectrum licensee’s amount of tax is contained in the SLT determination. The annual licence tax amount for a spectrum licence is calculated on the basis of the bandwidth (in MHz) and the population covered by each licence.] 

With the declaration of the 850/900 MHz band for spectrum licensing, we propose to incorporate this band into the SLT determination. We expect to consult separately about these new spectrum licence tax arrangements and encourage interested parties to consider those consultation processes. We expect to consult in the latter part of Q2 2021 and make the new spectrum licence tax arrangements early in Q3 2021.
[bookmark: _Toc69744457]Draft marketing plan
In accordance with section 39A of the Act, the draft marketing plan includes:
procedures for issuing spectrum licences
a timetable for issuing spectrum licences
how the spectrum dealt with under the plan is to be apportioned among the spectrum licences to be issued (that is, how we propose to divide it into lots for bidders to acquire in the auction)
the conditions and types of conditions we propose to include in spectrum licences issued in accordance with the marketing plan.
[bookmark: _Toc69744458]Spectrum licences
[bookmark: _Toc69744459]Sample spectrum licence and core licence conditions
The draft marketing plan includes a sample spectrum licence. The sample licence includes proposed conditions intended to enable all licensees to operate services without causing unacceptable interference to other services, including those operating in other parts of the radiofrequency spectrum.
Core conditions, in accordance with section 66 of the Act, will apply to spectrum licences to:
define their geographic boundaries
define their range of frequencies
set outside-the-area radio emission limits
set outside-the-band radio emission limits.
The marketing plan will also describe other licence conditions and rules applying to spectrum licences, including those relating to spectrum trading, use by third parties[footnoteRef:17], and registration of transmitters with the ACMA.[footnoteRef:18] [17:  The ACMA may make rules about third-party use of spectrum licences under section 68 of the Act.]  [18:  Under section 69 of the Act, a spectrum licence must include a condition that transmitters cannot be operated under the licence unless the requirements of Part 3.5 of the Act (relating to registration of devices) have been met.] 

[bookmark: _Toc69744460]Licence commencement and duration
In the re-allocation consultation, we expressed our preliminary view that:
Spectrum licences in the 850 MHz expansion band (frequency ranges 814–824 MHz and 854–869 MHz) should commence at the end of the re-allocation period, on 1 July 2024.
Spectrum licences in the 900 MHz band and the downshift spectrum (frequency ranges 824–825 MHz and 869–870 MHz) should commence as soon as possible after the allocation process is complete.
Spectrum licences should be issued for the maximum term allowed under the Act, with the exception of the separate spectrum licence authorising use of the downshift spectrum, which should be issued for a term that expires on 17 June 2028 (aligning with the expiry date of the existing spectrum licences in the adjacent 850 MHz band).
The majority of submissions made in response to the re-allocation consultation supported the maximum licence term available under the Act.
Licences issued as a result of the 850/900 MHz band auction will be issued under the Act as amended. Further information about our approach to licence commencement and duration after the commencement of the Modernisation Act can be found in our information paper (the information paper), released in March 2021. In general, we consider that long-term licensing provides significant investment security to licensees, especially in parts of the spectrum where there is a need for a high degree of exclusivity and certainty and international harmonisation, and a low likelihood of the need to replan the spectrum for an alternative use in the near future. 
We therefore consider that the maximum licence term allowable under the Act, as amended – 20 years – is appropriate to provide operators wishing to deploy services in the 850/900 MHz band with certainty.[footnoteRef:19]  [19:  The maximum term for spectrum licences issued under the Act prior to amendment was 15 years. ] 

No comments were made in response to our preliminary view to issue spectrum licences authorising the use of the downshift spectrum for a period ending on 17 June 2028. A truncated licence term will align the expiry of the licence in the downshift spectrum with the expiry of spectrum licences in the adjacent 850 MHz band. This will facilitate a downshift of the adjacent 850 MHz band, whether by industry or by the ACMA.
Submissions also supported a common licence commencement date of 1 July 2024 for all spectrum licences issued in the 850/900 MHz band. We have previously adopted either of the following approaches to spectrum licence start dates:
1. We set common licence start dates (either soon after the auction, or at the end of the re-allocation period) and a common licence term. All licences therefore commenced and ended at the same time. In these circumstances, access for winning bidders before the spectrum licence commences is usually managed via ‘early access’ apparatus licences, provided that deployments do not cause unacceptable interference to incumbent apparatus licensees. The 1800 MHz regional auction, 26 GHz band auction and 3.6 GHz band auction are examples of this approach.
1. We set common licence durations specifying that the licence would come into force on or after the day of issue. The licences were issued as soon as practicable after we received the payment. As the date of payment could have differed across winning bidders and all licences had the same duration, the licences could have commenced and expired at slightly different times. To avoid different expiry dates, all licences were issued with the same date of effect after all payments were received, therefore commencing on the same date. This approach was used for the auctions held before 2002, such as the 2 GHz process.
We noted in the re-allocation consultation that the 850 MHz expansion band will not be fully cleared of apparatus licences until 30 June 2024.[footnoteRef:20] Separately, as an effect of the re-allocation declaration, any apparatus licences remaining in the band will be cancelled at the end of the re-allocation period, on 30 June 2024.[footnoteRef:21]  [20:  RALI MS40 sets the policy that apparatus licences will be progressively cleared from the 850 MHz expansion band (and the wider 800 MHz band). ]  [21:  See section 153H of the Act.] 

Based on stakeholder feedback received on the re‑allocation consultation, we consider that it is not appropriate to have 2 different start dates for spectrum licences allocated in different bands (that is, the 850 MHz expansion band and the 900 MHz band) at the same auction when spectrum in those bands is substitutable. We therefore consider that 1 July 2024 is the most appropriate date for licence commencement. 
We propose to consider early access arrangements for bidders who win spectrum licences authorising the use of cleared spectrum, discussed below in Early access arrangements.
Licence commencement and duration
We propose that:
All spectrum licences allocated as a result of the 850/900 MHz band auction commence on 1 July 2024.
Spectrum licences issued for the use of the 850 MHz expansion band and the 900 MHz band have a licence term of 20 years.
The spectrum licence issued for the use of the downshift spectrum has a term ending on 17 June 2028 (approximately 4 years).
[bookmark: _Toc69744461]Licence renewals 
The Modernisation Act amends the Act to require the inclusion of a renewal statement in spectrum licences.[footnoteRef:22] The introduction of renewal statements will make licence expiry procedures clearer for licence-holders. Renewal statements are intended to provide greater transparency and predictability for licensees around timeframes and the prospect of renewal of their licence from the outset. Renewal statements are a tool for us to communicate our expectations or requirements for the renewal of licences. [22:  See clauses 40 and 44 of Schedule 3 to the Modernisation Act.] 

The information paper details our expectation that we would begin public and direct consultation processes relating to renewal approximately 5 years before the licence expires. We expect to consider matters such as whether the renewal of the licence is in the public interest, the terms and conditions of any renewed licence, and taxes and charges payable in relation to any renewed licence. 
Renewal statement
A spectrum licence issued after the commencement of the Modernisation Act must include a renewal statement that has the effect that[footnoteRef:23]: [23:  See new subsection 65A(1) of the Act.] 

the licence cannot be renewed, or
the licence may be renewed at the discretion of the ACMA, or
the licence may be renewed at the ACMA’s discretion, so long as specified circumstances exist.
As spectrum licences for the use of the 850/900 MHz band will be issued after the Modernisation Act comes into force, we will include renewal statements in each licence issued as a result of the 850/900 MHz band auction, pursuant to section 65A of the Act as amended. 
Renewal application period statement
If a spectrum licence includes a renewal statement to the effect that it may be renewed, we must also include a renewal application period statement outlining the period during which a spectrum licensee can apply for a licence renewal.[footnoteRef:24]  [24:  See new subsection 65A(15) of the Act.] 

A renewal application period must be set for spectrum licences that are issued with a renewal statement (that is, all spectrum licences issued after the commencement of the Modernisation Act). The renewal application period for a spectrum licence must[footnoteRef:25]: [25:  See new subsection 65A(13) of the Act.] 

begin at a time when the licence is in force
end before the licence is due to expire.
Renewal decision-making period statement
If a spectrum licence includes a renewal statement to the effect that it may be renewed, the spectrum licence may also include a statement specifying which period is the ‘renewal decision-making period’ for the licence.[footnoteRef:26] This is the time in which the ACMA must decide to renew a licence after an application for renewal has been received from the licensee. If such a statement is not included in the spectrum licence[footnoteRef:27], then the renewal decision-making period is either: [26:  See new subsection 65A(15) of the Act.]  [27:  See subsection 286(6) of the Act as amended, for procedures relating to renewal where a renewal decision-making period statement is not included in the spectrum licence.] 

6 months after receiving an application for renewal, or
if the ACMA has issued a notice[footnoteRef:28] requesting further information from the renewal applicant, 6 months after receiving the further information. [28:  See section 77B of the Act as amended.] 

Public interest consideration
The Act as amended also introduces the requirement for the ACMA: 
not to renew a licence for a period that is 10 years or longer
if the licence includes a public interest statement, not to renew the licence regardless of duration,
unless the ACMA is satisfied it is in the public interest to do so. 
A public interest statement is a statement that may be included on a licence that may be renewed, which is to the effect that the ACMA must not renew the licence unless it is satisfied it is in the public interest to do so.
Renewal statements for spectrum licences issued for the 850/900 MHz band, excluding the downshift spectrum
For licences authorising the use of the 850 MHz expansion band and the 900 MHz band but not the downshift spectrum, we propose the following: 
The spectrum licences may be renewed at the ACMA’s discretion. 
We consider a statement that the licence may be renewable at the ACMA’s discretion is appropriate. Technological advancements and market evolution may influence changes in spectrum demand and efficiency. This approach will enable us to consider the highest value use of the band closer to licence expiry. 
The renewal application period will be the 6-month period 4.5 years before the licence expires. 
Assuming a 20-year licence term commencing 1 July 2024, we propose the renewal application period start on 1 July 2039, and end on 31 December 2039. 
We consider that a 6-month renewal application period provides the licensee with sufficient time to apply for the renewal of its licence. 
[bookmark: _Hlk70322212]The renewal decision-making period will be the 2 years beginning after the end of the renewal application period.
[bookmark: _Hlk70085941]We expect to consult to determine whether renewal is in the public interest[footnoteRef:29], what conditions and renewal statements may be included on any renewed licence, as well as pricing matters, before deciding whether to renew a licence. [29:  We do not propose to include a public interest statement on these spectrum licences. However, the ACMA may still take the public interest into account when deciding whether to renew these licences, and in any event must be satisfied that renewal of one of these licences is in the public interest if the term of the licence is 10 years or longer.] 

In practical terms, this means the licensee will have a renewal decision at least 2.5 years before the licence expires. We consider this provides sufficient regulatory certainty for spectrum licensees in the band, while balancing the ACMA’s ability to conduct replanning or further allocation of the spectrum if the licences are not renewed.
Assuming a 20-year licence term, we propose the renewal decision-making period commence on 1 January 2040, and end on 31 December 2041.
No public interest statement is proposed. 
In line with the requirements of the Act as amended[footnoteRef:30], the spectrum licence will not be renewed for 10 years or longer unless it is in the public interest to do so. [30:  See new subsection 77C(5) of the Act.] 

We do not propose to include a public interest statement in spectrum licences issued in the 850/900 MHz band. We consider public interest assessments should be undertaken closer to licence expiry, and that such an assessment will occur if the licence renewal is proposed to be for a term of more than 10 years regardless of the inclusion of a public interest statement.[footnoteRef:31] [31:  See also new subsection 77C(5) of the Act.] 

Renewal statements for the spectrum licence issued for the downshift spectrum
For the spectrum licence authorising the use of the downshift spectrum, we propose the following:
The spectrum licence may be renewed at the ACMA’s discretion. 
We consider a statement that the licence may be renewed at the ACMA’s discretion is appropriate to allow the ACMA to consider expiring spectrum licence processes in the adjacent 850 MHz band and the implementation of the downshift when deciding whether to renew the downshift licence.
The renewal application period will be for a period of 3 months, ending 21 months before the licence expires. 
We propose a renewal application period starting on 18 June 2026 and ending 21 months before the licence expires, on 17 September 2026. 
In making this proposal, we considered the balance between the appropriate amount of time for the licensee of the downshift spectrum to negotiate a downshift of the adjacent 850 MHz band spectrum licences, and the amount of time required for the ACMA to plan implementation of the downshift ahead of licence expiry if it has not occurred earlier. We further considered how best to align timing of the renewal application period for the downshift spectrum with the timing applicable to the adjacent 850 MHz band spectrum licences (due to expire on 17 June 2028).[footnoteRef:32] The adjacent 850 MHz band spectrum licences will be subject to a renewal application period starting 2 years from expiry (that is, starting from 17 June 2026), and the default renewal decision-making period (that is, 6 months from the date the application for renewal is made). [32:  See new subsection 77A(3) and subsection 286(6) of the Act, for details on the renewal application period and renewal decision-making period applicable to licences without renewal statements. ] 

The renewal decision-making period will be the period of 12 months from the end of the renewal application period. 
We propose a renewal decision-making period starts on 18 September 2026 and ends on 17 September 2027. This will provide the licensee with at least 9 months’ notice of the renewal decision before the licence expires. 
No public interest statement is proposed. 
In line with the requirements of the Act as amended,[footnoteRef:33] the spectrum licence will not be renewed for 10 years or longer unless it is in the public interest to do so.  [33:  See new subsection 77C(5) of the Act.] 

We intend to consult further on the matters we should consider when evaluating whether the renewal of the licences authorising the use of the downshift spectrum is in the public interest. We expect to consult on these matters at the same time as consultation on the renewal of the spectrum licences in the adjacent 850 MHz band occurs. We do not propose to include a public interest statement in the spectrum licence for the downshift spectrum.
Licence renewal statements
We propose to include the following statements in licences issued as a result of the 850/900 MHz band auction.
For spectrum licences in the 850/900 MHz band excluding the downshift spectrum licence:
The spectrum licences may be renewed at the ACMA’s discretion. 
A licensee may apply for the renewal of their licences during the 6-month period ending 4.5 years before the licence expires. Assuming a 20-year licence term, the renewal application period will start on 1 July 2039 and end on 31 December 2039. 
The renewal decision-making period will be for a period of 2 years following the end of the renewal application period, starting on 1 January 2040 and ending on 31 December 2041.
There will be no public interest statement included. 
For the downshift spectrum licence:
The spectrum licence may be renewed at the ACMA’s discretion.
The renewal application period will be for a period of 3 months, starting on 18 June 2026 and ending on 17 September 2026, 21 months before the licence expires. 
The renewal decision-making period will be for a period of 12 months following the end of the renewal application period, starting on 18 September 2026 and ending on 17 September 2027.
There will be no public interest statement included.
[bookmark: _Toc69744462]Lot configuration
Spectrum is typically divided into lots before it can be offered to the market. There are 2 dimensions to lot configuration—frequency and geography. In deciding lot configuration for any allocation, we are primarily guided by the object of the Act to promote the long-term public interest derived from the use of the spectrum. We consider a range of factors, including the source of demand and the technical characteristics of the spectrum. We also take into account the government’s policy objectives for the band.
We expect that the 850/900 MHz band will be optimised for wide-area wireless broadband deployments. 
[bookmark: _Toc69744463]Lot configuration: frequency
In the re-allocation consultation, we expressed the preliminary view that the spectrum in the 850/900 MHz band be offered in 5 MHz paired lots. 
Subject to any allocation limits, participants in the allocation process may seek to acquire multiple contiguous 5 MHz lots, as the efficiency of network deployment increases the wider the channel deployed. This gives rise to aggregation benefits, or complementarities. 
[bookmark: _Hlk65748033]As a result of these aggregation benefits, it may be possible to configure the lots in multiples of 5 MHz; for example, in 2 x 10 MHz or 2 x 15 MHz lots. The 850 MHz expansion band could be offered as a single 2 x 10 MHz lot. Due to the set-aside lots proposed for Optus and TPG in the 900 MHz band, the 900 MHz band could be offered as a mixture of 2 x 5 MHz and 2 x 10 MHz or 2 x 15 MHz lots. We consider that a mixed lot configuration may preclude a more efficient outcome, adversely impact bidding behaviour in the auction and affect the ability for a bidder to obtain spectrum up to the allocation limits. Further, we consider that larger lots may preclude a potential bidder from participating in the auction if it is seeking smaller spectrum holdings.
Submissions to the re-allocation consultation supported a lot size of 2 x 5 MHz. 
In the re-allocation consultation, we also proposed that the 2 x 1 MHz lot of downshift spectrum should be allocated with the lower lot in the 900 MHz band (Lot 3 in Table 3) in order to facilitate the future downshift of adjacent 850 MHz spectrum licences.[footnoteRef:34]  [34:  These licences already exist and are recorded on the Register of Radiocommunications Licences.] 

Some submissions to the re‑allocation consultation queried whether attaching the downshift spectrum to the lower lot of the 900 MHz band would successfully achieve a downshift of the adjacent 850 MHz band spectrum licences before 2028. Respondents suggested including the downshift as a condition of participation in the auction, and other respondents suggested an administrative allocation of the downshift spectrum to adjacent 850 MHz band spectrum licence holders.
In December 2020, we held a targeted consultation on, among other issues, lot configuration in the 850 MHz expansion band. At this time, the majority of submissions to the targeted consultation supported attaching the downshift spectrum to the lower 900 MHz band lot.
We acknowledge that allocating the downshift spectrum will not by itself achieve the downshift. There is a risk the downshift will not be achieved before the expiry of adjacent 850 MHz band spectrum licences. 
However, we consider that allocating the downshift spectrum to whichever bidder obtains the lower lot of the 900 MHz band will enable such a move. This will ensure that the downshift spectrum is spectrum licensed, allowing the downshift to be achieved through commercial negotiation. We consider that the incentive for undertaking the downshift will be strongest for whoever acquires the lower 900 MHz band lot (Lot 3 in Table 3, below). There is no equivalent incentive for the downshift spectrum licensee if we administratively allocated the downshift spectrum to a licensee in the adjacent 850 MHz band.  
As such, we consider that the frequency lot configuration set out in Table 3 is the most appropriate for the 850/900 MHz band auction.
[bookmark: _Ref67557294]Proposed frequency lot configuration
	Lot number
	Frequency range (MHz)
	Channel size (MHz)
	Band

	1
	814–819
	5
	850 MHz expansion 

	
	859–864
	5
	

	2
	819–824
	5
	850 MHz expansion 

	
	864–869
	5
	

	**To be allocated to Lot 3 winner
	824–825
	1
	Downshift spectrum

	
	869–870
	1
	

	3
	890–895
	5
	900 MHz 

	
	935–940
	5
	

	4
	895–900
	5
	900 MHz

	
	940–945
	5
	

	5
	900–905
	5
	900 MHz

	
	945–950
	5
	

	6
	905–910
	5
	900 MHz

	
	950–955
	5
	

	7
	910–915
	5
	900 MHz

	
	955–960
	5
	


** We propose to allocate the downshift spectrum to the winner of Lot 3. It is expected that the 2 x 1 MHz lot may be used by the licensee of Lot 3 to facilitate the downshift. 

Frequency lot configuration
We propose that spectrum in the 850/900 MHz band will be offered in paired 5 MHz lots as described in Table 3. We propose to allocate the downshift spectrum (2 x 1 MHz) to the winner of Lot 3 to facilitate a future downshift of spectrum licences.
[bookmark: _Toc69744464]Lot configuration: geography 
In the re-allocation consultation, we expressed the preliminary view that a single Australia-wide geographic area (excluding the mid-west RQZ) would be the most appropriate configuration for the 850/900 MHz band auction. We considered that this configuration would allow future users of this spectrum to make the best technical and economic use of the 850/900 MHz band, avoiding the risk of utility loss zones entirely.[footnoteRef:35] We consulted further on geographic lot configuration at our targeted consultation in December 2020. [35:  ‘Utility loss zones’ occur where there are restrictions on deploying systems near geographic boundaries, due to technical sharing constraints for spectrum licensing. Restricted deployment along geographic boundaries affects the utility of the spectrum and the provision of services for the population within those areas. Utility loss zones in sub-1 GHz bands can be particularly wide-reaching, due to the propagation characteristics of the spectrum.] 

Geographic area boundaries in the 900 MHz band and the downshift spectrum
In response to the re‑allocation consultation and the targeted consultation, stakeholders supported the ACMA’s view that the 900 MHz band should be offered on an Australia-wide basis (excluding the mid-west RQZ). Spectrum licensees in the 900 MHz band can be expected to deploy services nationally; stakeholder response to the re‑allocation consultation did not indicate any evidence of regionally-specific demand. The cost of building and maintaining networks over large areas may therefore be significantly reduced, as would the risk of utility loss zones. 
We consider that the downshift spectrum should also be offered on an Australia-wide basis, similar to the 900 MHz band, as it will be allocated to the winner of the lowest lot in the 900 MHz band. As noted above, the allocation of the downshift spectrum itself will not achieve the downshift of 850 MHz spectrum licences, but a national allocation is required to facilitate the downshift of existing 850 MHz spectrum licences.
Figure 1 is an indicative map of the national area in the 900 MHz band and the downshift spectrum.
Indicative map of national area in the 900 MHz band and downshift spectrum
[image: Purple shading covers almost all of a map of Australia with just a small area uncovered in the mid-West radio quiet zone in Western Australia. If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]
HCIS area descriptions which precisely describe the 900 MHz national area geographic boundaries can be found in the table at section 5 of the re-allocation declaration.
Geographic area boundaries in the 850 MHz expansion band
Responses to the re-allocation consultation were divided on the geographic configuration for lots of the 850 MHz expansion band. We expressed the preliminary view that the 850 MHz expansion band should be offered on an Australia-wide basis. However, most responses to the re‑allocation consultation supported smaller geographic areas for lots in the 850 MHz expansion band, either to align with spectrum licences in the adjacent 850 MHz band, or to facilitate better service provision in regional and remote areas.
In response to the targeted consultation, stakeholders expressed mixed views on 850 MHz lot configuration, with some supporting a national area, some supporting divided geographic areas and others reserving their position. Supporters of disaggregated lots cited the ability to target bids in areas where bidders have more interest in acquiring spectrum, and the future defragmentation of spectrum holdings in the wider 800 MHz band (frequency range 803–890 MHz). Some stakeholders also provided evidence of regionally-focused demand for the 850 MHz expansion band.
Having considered submissions received in response to both the re‑allocation consultation and the targeted consultation, we propose to divide the 850 MHz expansion band into a single metropolitan area (comprising the 5 mainland state capital cities and Canberra) and a single regional area covering all other areas. We consider that dividing the spectrum into one metropolitan area and one regional area will enable those bidders with regionally-focused demand to participate, while those seeking nationwide licences can do so by bidding across metropolitan and regional lots. Nevertheless, geographic disaggregation introduces some region-based exposure risk for bidders who may wish to seek national coverage, because they may not be successful in acquiring lots across both areas. 
Creating geographic boundaries close to growing population centres, or where population density is increasing, is not desirable and may result in significant loss of utility for those populations on the boundary. As such, we consider that the boundaries used for the adjacent 850 MHz band spectrum licences are inappropriate for the 850 MHz expansion band. A larger metropolitan lot will mitigate this risk, by placing the boundaries in less populated areas. 
We do not consider that increased auction complexity and exposure risk for bidders should preclude consideration of geographic disaggregation in the 850 MHz expansion band. Our initial view was that nation-wide lots in the 850 MHz expansion band would be appropriate to minimise auction complexity for bidders while eliminating the risk of utility loss zones. While bidders may be required to formulate valuations and bidding strategies for a larger number of products, we consider that this lot configuration is most closely aligned with spectrum demand. 
[bookmark: _Hlk67303387]Given we propose to offer the 850 MHz expansion band as one single regional geographic area and one single metropolitan geographic area, we seek views on the proposed position of the boundaries between the metropolitan lot and the regional lot. 
Figure 2 is an indicative map of the proposed boundary between the metropolitan and regional areas in the 850 MHz expansion band.
Indicative map of proposed boundaries between the metropolitan area (in purple) and the regional area (in orange) in the 850 MHz expansion band
[image: Yellow shading covers almost all of a map of Australia except for the mid-West radio quiet zone in Western Australia, and purple shading covers extended capital city areas of Perth, Adelaide, Melbourne, Sydney and Canberra and Brisbane. If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]
HCIS area descriptions that precisely describe the geographic boundaries of the single metropolitan area are in the draft marketing plan. For a visualisation of the boundary around each capital city in the metropolitan geographic area, HCIS area descriptions for the metropolitan geographic area divided into capital city areas are provided in Appendix A to this paper. Appendix A is provided for information only. 
In preparing these lot boundaries for the 850 MHz expansion band, we considered:
population data[footnoteRef:36] reported by the Australian Bureau of Statistics, with a view to avoiding boundaries that bisect densely populated areas [36:  Census data gathered in the 2011 and 2016 censuses. ] 

terrain factors, particularly in relation to where local terrain features create natural coverage/interference boundaries
likely use cases presented to us both in the re‑allocation consultation and the targeted consultation
finding a balance between boundaries considered to be small metropolitan areas using the adjacent 850 MHz spectrum licences as an example, and large metropolitan areas, using 3.5 GHz PTS-PMTS class B apparatus licence boundaries as an example. 
Figure 3 provides a comparison of the proposed boundaries with these areas.  
Map of proposed 850 MHz expansion band metropolitan boundaries (purple) overlaid with small metropolitan areas (850 MHz, teal) and large metropolitan areas (3.5 GHz, yellow)
[image: Shading on a map of Australia covering  extended capital city areas of Perth, Adelaide, Melbourne, Sydney and Canberra and Brisbane. If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]
Geographic lot configuration
We propose to offer the 850 MHz expansion band in one single regional geographic area and one single metropolitan geographic area, as described in the draft marketing plan. 
We propose to offer the 900 MHz band and downshift spectrum in one nation-wide geographic area, as described in the draft marketing plan.
[bookmark: _Toc69744465]Lot categories
At our targeted consultation, stakeholders supported the use of lot categories to describe the products on offer. However, since we are already dividing the 850/900 MHz band into 3 products for the auction (that is, the 850 MHz expansion band metropolitan areas, the 850 MHz expansion band regional areas and the 900 MHz band national areas), we consider that there is no specific need to place the 850 MHz expansion band products into a separate category to the 900 MHz band products in the draft marketing plan. Given the proposed product descriptions, a bidder in the auction could express demand specifically for spectrum in the 850 MHz expansion band or the 900 MHz band. 
Uncertainty around timing of an industry-led downshift makes precise valuation of the lower 900 MHz band lot uncertain, though we acknowledge that this lot may attract lower valuations from bidders due to its relatively lower utility until a downshift in the lower-adjacent band occurs. However, we consider that any value difference between the lots in the 900 MHz band can be accommodated in the assignment and downshift stage. We therefore consider there is no need to separate the lower 900 MHz band lot into a separate category.
[bookmark: _Toc69744466]Draft allocation determination
The draft allocation determination includes:
rules for how the spectrum will be allocated by auction
the auction format that will be used
procedures that will apply to the auction
responsibilities of bidders/applicants and the ACMA throughout all stages of the auction.
Section 60 of the Act, as amended by the Modernisation Act, requires the ACMA to determine the procedures to be applied in allocating spectrum licences by auction, by tender, by allocation for a pre-determined price or a negotiated price, by direct allocation, or by a combination of those methods. Section 294 of the Act also allows the ACMA to make a determination fixing the spectrum access charges payable by licensees for issuing spectrum licences and specifying the times when such spectrum access charges are payable. This will be included in the draft allocation determination as well, subject to any direction from the minister.
In allocating spectrum, the ACMA is guided by the object of the Act. After the Modernisation Act commences, the object of the Act will be to promote the long-term public interest derived from the use of the spectrum by providing for the management of the spectrum in a manner that:
facilitates the efficient planning, allocation and use of the spectrum
facilitates the use of the spectrum for:
commercial purposes and
defence purposes, national security purposes and other non-commercial purposes (including public safety and community purposes)
supports the communications policy objectives of the Government.
With the appropriate parameters in place, such as allocation limits and auction rules, we consider that an auction furthers the government’s policy objectives of promoting efficient allocation and use of the spectrum. Auctions provide a transparent method of allocating spectrum where there is likely to be competing demand, either in the aggregate or for individual lots. Auctions also allow for price discovery. 
The auction mechanism is intended to allocate the available spectrum to the bidder or bidders who value it the most and provides for an outcome that maximises the public interest from the use of the spectrum.[footnoteRef:37]  [37:  This is true where bid prices are a proxy for the value of service for which the spectrum will be used. The assumption is that all things being equal, those that value spectrum most would go on to create the highest social and economic value with that spectrum.] 

[bookmark: _Toc69744467]Allocation methodology
In the re-allocation consultation, we expressed the preliminary view that the most suitable methodology for the allocation of spectrum in the 850/900 MHz band was the sealed-bid combinatorial auction (SBCA) format using a ‘pay-your-bid’ first-price rule. 
In identifying a preliminary preferred auction format, we considered that the SBCA format using a first-price rule avoided exposure risk for bidders, where they could win an undesirable subset of the spectrum they bid on. We further considered that this format would avoid the risk of strategic demand reduction, where bidders may accept sub-optimal spectrum packages in return for ending the auction earlier at lower prices. Finally, we considered that bidders could express non-linear values for lots (that is, where the value of 2 lots is more than 2 times the value of one lot, but the third lot may be less valuable). 
The majority of submissions to the re-allocation consultation and the targeted consultation favoured a variation of the 2-stage auction format similar to the enhanced simultaneous multi-round ascending (ESMRA) auction format. One stakeholder considered that any of the simultaneous multi-round ascending (SMRA), the combinatorial multi-round auction (CMRA) or the ESMRA formats would be more appropriate than the SBCA format proposed at consultation.
Stakeholders who opposed the SBCA format noted that there would be no opportunity to validate their spectrum valuations through a price discovery process. It would therefore introduce complexity for bidders to develop a pricing strategy based on competitors’ likely valuations. The variation of pricing and bidding strategies between bidders at auction could result in unfair outcomes and asymmetric prices paid for packages of spectrum won. Submissions indicated that potential bidders would prefer to avoid bid strategy complexity, rather than implementation complexity. 
We have therefore prepared the draft allocation determination to outline procedures for an ESMRA auction, as we are of the view that it would be the most efficient and effective auction format, which bidders may also be familiar with. We have previously used the ESMRA auction format at the 3.6 GHz band auction, and in the 26 GHz band auction. 
[bookmark: _Toc69744468]Auction stages
We propose the ESMRA auction for the 850/900 MHz band be conducted in 2 stages, the primary stage and the assignment and downshift stage. We do not propose to include a secondary stage, since we do not propose to offer the MSR feature, meaning there will not be unsold lots resulting from MSR operation.
1) Primary stage
a) Pre-bidding phase
In the pre-bidding phase, bidders may change or confirm the provisional start demands that they nominated in their eligibility nomination forms. The pre-bidding phase occurs shortly before bidding rounds commence in the primary stage.
We first included the pre-bidding phase in the ESMRA auction for the allocation of spectrum in the 26 GHz band. The pre-bidding phase allows bidders to modify their start demands shortly before bidding rounds commence. We included the pre-bidding phase in the 26 GHz band auction in response to stakeholder feedback requesting flexibility for bidders to adjust their start demands due to changed business cases, given the typical passage of time between application and the start of the auction.
We note that the inclusion of a pre-bidding phase may create some complexity in the 850/900 MHz band auction in combination with the other settings imposed on the auction, including allocation limits (and set-aside lots), the difference in geographic lot configuration between the 850 MHz expansion and 900 MHz bands, and the attachment of the downshift spectrum to the lower lot of the 900 MHz band. 
b) Bidding rounds
The primary stage is a series of rounds that progress according to a clock function. In each round, bidders must indicate 2 details for each product simultaneously: the changed level of demand for lots, and the price point at which they wish to change demand. For example, the bidder may choose to increase their bid by 2 lots at a price point of $114.
The start demand for the first round of the primary stage is the demand expressed by bidders at the conclusion of the pre-bidding phase. This start demand is binding, which means that decrease bids may be rejected or only partially applied, if demand for lots in a product is less than or equal to supply.
In each round of the primary stage, bidders may indicate whether they wish to change their demand expressed in the pre-bidding phase. Bids may be changed at any time until the end of the round. 
The primary stage ends when there is no excess demand for any product.
2) Assignment and downshift stage
After the primary stage ends, and at least 24 hours before the assignment and downshift stage starts, winning bidders will be provided with their feasible frequency range options for each product in the assignment and downshift stage.
In the assignment and downshift stage, winning bidders from the primary stage may submit bids for their preferred frequency range. 
For example, in the case of 3 successful bidders for the 900 MHz product at the primary stage, each bidder may bid on whether their spectrum holding is assigned in the lowest, middle, or highest frequency range of the 900 MHz band. 
Auction stages
We propose to include a pre-bidding phase in the primary stage of the auction, allowing bidders to amend their provisional start demands expressed in their eligibility nomination forms. 
[bookmark: _Toc69744469]Auction rules
[bookmark: _Toc69744470]Information policy
In an ascending auction format such as ESMRA, the auction manager typically provides bidders with information about aggregate demand throughout the auction. This demand information facilitates price discovery, which is a key reason why auctions are structured in an open, transparent fashion.
In contrast to standard SMRA auctions, ESMRA auctions have a higher risk of strategic demand reduction. Strategic demand reduction is a bidding strategy that involves sacrificing some of the spectrum that a bidder might like to have acquired in the auction in return for ending the auction earlier, and at a lower price for the spectrum that the bidder actually wins.
Although providing detail about the level of excess demand can create incentives for bidders to close out the auction early, this is offset by the benefits of price discovery and transparency. In the 2018 3.6 GHz band auction, information for exact excess demand was provided only where it was greater than supply by more than 4 lots (a limited information policy). In the 26 GHz band auction, which commenced in April 2021, we provided exact excess demand information, including where aggregate demand is equal to or less than supply (a full information policy).
The maximum demand that can be expressed under the allocation limits (maximum expressible demand) for the 850/900 MHz band auction is likely to be only marginally above the available supply, which means the level of excess demand from the start of the primary stage is likely to be low. On the assumption that:
bidders express demand in one band only (either the 850 MHz expansion band or the 900 MHz band) 
bidders bid up to the maximum demand possible under the allocation limits[footnoteRef:38]  [38:  Currently, the Department is consulting on an upper limit of 82 MHz of spectrum in spectrum-licensed sub‑1 GHz bands.] 

all spectrum set-aside lots are taken up;[footnoteRef:39] and  [39:  The Department is consulting on the option to provide each of Optus and TPG (and their relevant associates) with 2 x 5 MHz of spectrum in the upper 4 lots of the 900 MHz band.] 

there is no new entrant, 
the maximum expressible demand is 7 lots in metropolitan areas (including the 900 MHz national area). 
The supply is 5 lots in metropolitan areas, made up of:
3 lots in the 900 MHz band (excluding the set-aside lots, which are not available for bidding in the primary stage)
2 lots in the 850 MHz expansion band.
Therefore, the maximum excess demand in metropolitan areas is 2 lots. The low level of excess demand in this scenario reduces the benefits of price discovery from excess demand information. It also increases the risk of strategic demand reduction, meaning that a full information policy would not be appropriate.
A full information policy may assist any bidders who wish to switch demand between bands, since excess demand information can inform a bidder of the likelihood of its bid being accepted, rejected or partially applied. In some scenarios, such a switch may result in unwanted holdings across both bands, rather than a single holding in one band. However, in most scenarios, a bidder would be able to correct this outcome through switching demand back to the original band in a subsequent round. Thus, we consider that the risk of strategic demand reduction outweighs the risk of unwanted holdings across both bands and the limited benefits of price discovery.
In practice, a limited information policy is likely to have the same effect as a no‑information policy, since on our assumptions, there is potential for maximum excess demand in the auction to only be 2 lots across metropolitan areas. However, providing excess supply information does not increase the risk of strategic demand reduction, and may assist bidders to bid for lots that would otherwise be unsold.
Therefore, our preliminary view is that an information policy of no excess demand and exact levels of excess supply is the preferred approach for the primary stage of the 850/900 MHz auction. 
Information policy
We propose that excess demand information should not be provided to bidders at the end of each clock round, but excess supply information should be provided.
[bookmark: _Toc69744471]Minimum spectrum requirement
[bookmark: _Hlk65843504]The minimum spectrum requirement (MSR) is an optional feature in the primary stage of an ESMRA auction. We adopted an MSR of 2 lots in the 26 GHz band and 3.6 GHz band auctions. 
As outlined in Schedule 2 to the draft allocation determination, bids placed in the ESMRA auction may be fully applied, partially applied or not applied. For example, if a bidder makes a bid reducing its demand in a geographic area from 2 lots to 0 lots, the bid may be partially applied if there is only 1 lot of excess demand in the round. The bidder is left with a reduction of 1 lot, rather than 2. If there are 2 lots of excess demand in the round, then the bid is fully applied, and the bidder is able to reduce its demand by 2 lots. If there are 0 lots of excess demand in the round, the bidder’s bid is not applied.
The MSR protects a bidder from the risk that they will only obtain part of the required spectrum to deliver their use case. Where an MSR of 2 lots is available, and the bidder chooses to use it, the bidder is guaranteed that it will not be left with a single lot of spectrum for a particular product. Applying the example above, if the bidder has selected to use the MSR and reduces demand from 2 to 0 lots, its bid will be fully applied even if there is only 1 lot of excess demand. 
If an MSR is adopted, a secondary stage is required to allocate any unsold lots resulting from MSR operation during the primary stage. 
In considering the MSR, our objectives are to:
reduce exposure risk for bidders
promote auction simplicity
ensure equal treatment of all bidders across both bands
promote truthful bidding and prevent gaming strategies.
Option 1: MSR in the 850 MHz expansion band and 900 MHz band
This option mitigates any exposure risk for bidders across both bands. It adds to auction complexity by requiring a secondary stage in case of unsold lots due to MSR operation in the primary stage. While a secondary stage is not significantly complex in isolation, it adds to the complexity of generic set-aside lots, allocation limits, downshift spectrum and the mixture of national, metropolitan and regional products. The risks related to gaming strategies are discussed below in the 850 MHz expansion band option below.
Using an MSR in the 900 MHz band is complicated by the generic set-aside lots. Bidders with a set-aside lot would effectively be able to set a minimum of 2 x 15 MHz if they used the MSR, while other bidders would only set a minimum of 2 x 10 MHz. The auction rules could preclude bidders with a set-aside lot from using the MSR in the 900 MHz band, but this increases auction complexity and thus uncertainty for bidders.
Option 2: MSR only in 850 MHz expansion band
This option mitigates exposure risk for bidders in the 850 MHz expansion band only. 
Bidders in the 900 MHz band face a higher exposure risk. However, bidders with a set‑aside lot have a lower exposure risk, since they only require one additional lot if they want a minimum 2 x 10 MHz holding. As above, using the MSR would require a secondary stage for any unsold 850 MHz expansion band lots.
We consider that offering the MSR only in the 850 MHz expansion band may create an advantage for bidders in this band, and therefore potentially distort its value relative to the 900 MHz band. This would undermine the inherent substitutability of spectrum across the 850/900 MHz band. 
There is also a risk of price driving in the 850 MHz expansion band if an MSR is offered. If a bidder had demand for 1 lot, another bidder could express demand for 2 lots until the price was significantly higher, then reduce its demand to 0 lots without penalty. The potential for some bidders to obtain contiguity between their 850 MHz expansion band holdings and 850 MHz band holdings (after the 1 MHz downshift in the 850 MHz band occurs) means a 1 lot holding is a viable strategy, and thus the risk is non-trivial.
Option 3: no MSR
This option increases the exposure risk for bidders across both bands. As noted above, bidders with a set-aside lot in the 900 MHz band have a lower exposure risk. The exposure risk in the 850 MHz expansion band is non-trivial.
Not using the MSR promotes auction simplicity by removing the need for a secondary stage. It also treats all bidders equally across both bands and reduces the risk of price driving in the 850 MHz expansion band.  
For this option, we consider that the benefits of increased auction simplicity, reducing any cross-band value distortion, treating bidders equally and promoting truthful bidding outweighs the exposure risk.
Therefore, our preliminary view is not to include the option for bidders to use the MSR feature. However, we welcome stakeholder comments on the options presented.
Minimum spectrum requirement
We propose not to include a MSR option in the 850/900 MHz band auction.
[bookmark: _Toc69744472]Activity rule
In both the 3.6 GHz band and 26 GHz band auctions, we implemented a global (aggregate) activity rule, which calculates the maximum bidding activity allowed in the next round based on the bidding activity in the current round. This activity rule is used to improve price discovery and maintain auction progress.
[bookmark: _Toc69744473]Eligibility requirement
A bidder’s initial eligibility is based on the total eligibility for its nominated lots provided by the eligibility deadline. In each round of the auction, the bidder must be active on a specified percentage (for example, 95%) of its eligibility, or the bidder’s eligibility is reduced. 
The specified percentage is set by the auction manager and is called the ‘eligibility requirement’. Eligibility is measured in eligibility points. End-of-round activity is calculated as the greater of the total eligibility points of all lots:
the bidder placed bids for in the round; or
in the bidder’s posted demand.
If the eligibility requirement is not met, the bidder’s eligibility in the next round is reduced to (end-of-round activity) divided by (eligibility requirement), rounded up to the nearest integer. Eligibility is calculated at the end of each round, based on end-of-round activity. However, the bid processing algorithm prevents any bid from being applied that would cause the bidder to exceed its eligibility at any point during bid processing. 
We will consult on the eligibility requirement with registered bidders after the close of applications, together with other auction parameters.
[bookmark: _Toc69744474]Assignment and downshift stage pricing rule 
In the ESMRA auction format, the assignment and downshift stage is used to assign frequency ranges to the amounts of spectrum won in the primary stage. In the assignment and downshift stage, bidders submit confidential, one-shot bids for any, or all, of available feasible frequency range options. In other auctions, such as the 26 GHz band and 3.6 GHz band spectrum auctions, we have used a second-price rule known as the nearest Vickrey core price. 
One of the assumptions underpinning this rule is that all frequency range options are available for bidding. However, in the 900 MHz band, the use of generic set-aside lots for some bidders means that some frequency range options are not available for bidding. According to the draft allocation limits direction published by the Department for consultation, the set-aside lots are proposed to be restricted to the top 4 lots of the band. This means that it will not be possible for a set-aside lot to be assigned the 890–895 MHz paired with 935–940 MHz frequency range (the lower lot) – any frequency assignment option where this occurs is therefore unable to form part of the combination of winning bids nor is it able to be included in Vickrey price calculations. In this scenario, the nearest Vickrey core price may not be the second price. An example scenario is included at Appendix B to this paper.
Following the re‑allocation consultation and the targeted consultation held in December 2020, we considered 3 options for the assignment and downshift stage pricing rule:
First-price rule
Under the first-price rule, bidders pay the full amount of their bids. In the re-allocation consultation, we expressed the preliminary view that the first-price rule should be used within a different auction format (the SBCA). Responses to the re‑allocation consultation considered that the bidder who bids its full value may be at risk of overpaying if the first-price rule is applied at auction – a winners’ curse outcome. However, if it shades its bid, too much bid shading could result in a loss to another bidder. Stakeholders also stated that the first-price rule creates governance challenges for bidders due to their internal budget approval processes for spectrum auctions.
We consider that the first-price rule creates bidding strategy complexity for bidders. As well as formulating their own valuations of the frequency options available, bidders must also consider their competitors’ valuations and adjust their bids accordingly (bid shading).
Bid-for-pick rule
Under the bid-for-pick rule, bidders bid for the order in which they will select their desired frequency ranges, rather than for the frequency ranges. The bidder would pay a ‘second price’ equal to the bid placed by the next bidder in the order. The highest bidder would choose its frequency range first, and the lowest bidder would choose its frequency range last. 
The bid-for-pick rule may mitigate the risks involved in certain circumstances for the 850 MHz expansion band assignment rounds.  However, bidders that do not get to select first (and therefore pick in their preferred position) or last (and therefore pay zero) may have to pay a price for a non-preferred selection position that does not reflect the opportunity for which they placed a bid (that is, any position that is not first or last).  
If we were to implement the bid-for-pick rule in the assignment and downshift stage of the auction, we would not be able to conduct the auction in accordance with our current projected timeline (that is, in November 2021). 
Second-price rule (nearest Vickrey core price)[footnoteRef:40] [40:  Vickrey pricing selects the highest value frequency assignment but bidders pay the next highest value bid by others for that assignment, that is, the second price. Nearest Vickrey core pricing modifies this approach to ensure that there is not a bidder/group of bidders that would have paid more for the frequency assignment than the price paid by the winning bidder(s).] 

Under the nearest Vickrey core price rule, winning bidders pay the opportunity cost (second price) for their frequency assignments. We consider that this encourages bidders to bid the true value for the frequency range options that they want.
As noted above, for the 850/900 MHz auction, we consider that due to the possibility of the inclusion of spectrum set‑asides in the minister’s direction on allocation limits, the nearest Vickrey core price rule may not operate as intended. However, this will only occur if an eligible applicant wins only its set-aside lot and no other lots in the 900 MHz band.[footnoteRef:41] We consider that the risk of this outcome is low. Given the low prices paid in the assignment and downshift stage when compared to the primary stage (typically 5% or less of total revenue), we are not persuaded that the impact of any deviations from the second price are significant. [41:  Where eligible bidders only win a set-aside lot in the 900 MHz band, then frequency assignment options where eligible bidders obtain the lower 900 MHz lot are excluded when determining the highest value frequency assignment. They are also excluded from the Vickrey price calculations for each bidder, as their inclusion could result in the Vickrey price being higher than the actual bid placed. We note that in order to consider the impact of the spectrum set-asides on the operation of the second‑price rule, we have not included discussion about minimum revenue core pricing issues.] 

Therefore, our preliminary view is the nearest Vickrey core price rule should be used to calculate winning bids in the assignment and downshift stage. However, we seek stakeholder comments on the options presented.
Assignment and downshift stage pricing rule
We propose to use the nearest Vickrey core price rule to calculate winning assignment prices in the assignment and downshift stage.
[bookmark: _Toc69744475]Verification of results
In the digital dividend auction, we undertook external verification of the results from the pricing rule algorithm. However, this involved an auction format where a pricing rule applied in the primary stage, rather than the assignment and downshift stage only. We expect that the assignment bids will be a small fraction of the total bids for the auction, similar to our 3.6 GHz band and 26 GHz band auctions. 
We therefore do not believe that external verification of the assignment and downshift stage results is required for this auction.
Pre-assignment of frequencies for unsold lots
In previous auctions, any unsold lots from the primary stage have typically been pre-assigned to a specific frequency range. For example, in the 26 GHz and 3.6 GHz auctions, any unsold lots (except in lower/upper products) were pre-assigned to the highest position in the band. 
For the 900 MHz band, we are aware that some bidders may express demand for frequency ranges aligned with their existing holdings. Thus, the relative value of frequency ranges may differ between bidders.  
If an unsold lot were pre-assigned to the lowest location in the band, that may reduce the opportunity to undertake the downshift, since the downshift spectrum is automatically assigned to the winner of that lot. Pre-assigning unsold lots to the middle of the band may assist in increasing the number of potential bidders for a future allocation, since 2 bidders could obtain a contiguous holding, rather than one. However, there are multiple different scenarios in which this could occur, which would make the auction rules extremely complex.
In the 850 MHz expansion band, there can only be one bidder if there is an unsold lot, so it will automatically obtain its preferred frequency range in the assignment and downshift stage.
Unsold lot frequency assignment
We propose that the frequency range of any unsold lots should be determined by the assignment bids, rather than pre-assigned. 
[bookmark: _Toc69744476]Allocation limits 
Allocation limits have the effect of stipulating the total amount of spectrum that may be allocated to one bidder at auction. 
If the minister directs the ACMA to impose allocation limits on the amount of spectrum that may be allocated to one bidder and its associates, we must ensure that the allocation determination specifies the process for ensuring that these limits are observed. 
The Department is consulting on an exposure draft of the minister’s allocation limits direction concurrently with the ACMA’s draft instruments consultation.[footnoteRef:42] The exposure draft of allocation limits direction proposes to impose an upper limit of 82 MHz of spectrum-licensed sub-1 GHz spectrum as a result of the 850/900 MHz band auction, and the option for eligible applicants (Optus and TPG, and their relevant associates) to take up a spectrum set-aside of 10 MHz in the upper 4 lots of the 900 MHz band. [42:  Further information about the consultation can be found on the Department’s website, at www.communications.gov.au. ] 

We expect that the minister will direct the ACMA to implement allocation limits for the 850/900 MHz band auction. We will include any allocation limits in the final allocation determination, if directed by the minister.
[bookmark: _Toc69744477]Affiliations
On the assumption that the minister will direct the ACMA on allocation limits applicable to each individual bidder and all their associates, the draft allocation determination contains provisions detailing how affiliations will be identified and dealt with.
To ensure a competitive and fair auction, applicants who are affiliated will not be permitted to participate in the auction as separate bidders. Two bidders will be affiliated if one is an associate of another, or if they have an associate in common, within the definition set out in the draft allocation determination (which is based on previous directions about allocation limits).
If an affiliation is identified between applicants before the eligibility deadline, the following options are proposed to remedy the affiliation and allow participation in the auction:
All but one of the affiliated applicants must withdraw their application, allowing the remaining applicant to continue participating in the auction.
All the affiliated applicants withdraw their applications and submit a new single application on behalf of all affiliated applicants.
If an affiliation is identified between applicants during the auction, the following options are proposed to ensure the allocation limits are applied appropriately:
The affiliated bidders must jointly give the ACMA a direction on how to allocate the lots between the affiliated bidders, to ensure the limits are not exceeded.
If the ACMA does not receive such a direction, we will allocate the spectrum between the affiliated bidders at our discretion, up to the allocation limit specified in the allocation limits direction.
Before issue of any licences, each affiliated bidder would be required to pay the balance of their full winning price despite receiving less spectrum. Where an affiliated bidder does not pay the balance of their full winning price, they may be excluded from obtaining a spectrum licence and any eligibility payment paid may be forfeited. In addition, any amounts secured under a deed provided by the applicant may be recoverable by the ACMA on behalf of the Commonwealth.
[bookmark: _Toc69744478]Set-aside lots
Consistent with the government’s policy objectives for the allocation of the 850/900 MHz band, the exposure draft of the minister’s allocation limits direction includes a proposed provision for Optus and TPG (and their relevant associates) to be guaranteed one lot each in the 900 MHz band. 
The draft allocation limits direction proposes to guarantee 2 x 5 MHz of spectrum to each of Optus and TPG within the upper 4 lots of the 900 MHz band (that is, 895–915 MHz paired with 940–960 MHz). This is a generic set-aside of spectrum, which means that Optus and TPG would not be guaranteed a specific frequency range for their set-aside lots. They would need to participate in the assignment and downshift stage for the assignment of frequencies.
On this basis, the draft allocation determination includes provisions that give those incumbent apparatus licensees the option to elect to take up the ‘set-aside spectrum’. This affects the number of lots available in the 900 MHz band to other bidders in the auction. 
Should the minister make the allocation limits direction with set-aside lots for incumbent licensees, we intend to implement the generic set-asides within the proposed auction format (using the nearest Vickrey core price rule in the assignment and downshift stage) by removing set-aside lots from the available supply in the primary stage, and ‘returning’ them to the assignment and downshift stage to assign a frequency range. However, these provisions will not be included if the minister does not direct the ACMA in this way.
Timing
We are currently considering at which point in the auction process eligible applicants should be given the opportunity to accept or decline their set-aside. 
The following objectives are relevant to our considerations:
An eligible applicant should make an election whether to take up its set-aside lot at a clear point in the auction process with no opportunity to change its election except as specified below.
All applicants need to know the level of supply available in the 900 MHz band when nominating their start demand.
An eligible applicant should provide security for its set-aside lot by making an eligibility payment or deed of financial security, the same as for any applicant’s start demand for lots.
An eligible applicant should not be affiliated with any other applicant.
An eligible applicant should be able to withdraw their application or change their binding election only if the ACMA changes starting prices.
We have considered a number of options for when an eligible applicant must make a binding election whether to take up its set-aside lot in the 900 MHz band.
At the application deadline
Under this option, an eligible applicant would elect whether to take up a set-aside lot in its application form. This provides certainty to all applicants about the level of supply in the 900 MHz band before they complete their eligibility nomination form. 
A drawback of this proposal is that it separates the election from the eligibility deadline, when the eligible application would be required to secure the lot. If the applicant does not secure the lot by making an eligibility payment at the eligibility deadline, this can be addressed by prohibiting the eligible applicant from bidding for any other lots in the primary stage. They would still be able to participate in the assignment and downshift stage, in relation to the set-aside lot only, and would be obliged to pay the spectrum access charge for the spectrum licence for the set-aside lot. 
There are some other adjustments that would be required to apply the affiliation and changed starting prices provisions to eligible applicants:
An eligible applicant would be taken to have withdrawn their application if they do not submit a statutory declaration regarding affiliation with other applicants.
An eligible applicant may withdraw their application if they are affiliated with another applicant, so that they may apply as part of a joint venture.
An eligible applicant may withdraw their application or change their election if the ACMA changes starting prices.
Election deadline
Under this option, we would set an ‘election deadline’ between the application deadline and eligibility deadline, at which point an eligible applicant would submit a separate ‘election form’ specifying whether it elects to take up its set-aside lot. 
This option would have similar advantages and disadvantages to the application deadline option but would provide an eligible applicant with some additional time (likely a few weeks) to make its election. However, it would add additional time and complexity to the application and registration process for marginal benefit.
Eligibility deadline
The eligibility deadline is the usual point in the auction process when an applicant makes a nomination for lots, which is generally not subject to significant change. 
At this point, an applicant nominates its start demands and secures its eligibility points through an eligibility payment. However, in the 850/900 MHz auction, all applicants will not know the available supply in the 900 MHz band until each eligible applicant has elected whether to take up the set-aside lot. For example, on the basis on the draft allocation limits direction, an election being made at the eligibility deadline means that all applicants will not know whether 3, 4, or 5 lots are available in the 900 MHz band in the primary stage when nominating their start demands in their eligibility nomination forms. It may be difficult for a bidder to formulate its start demands and the amount of the eligibility payment or deed of financial security required, and may cause a bidder to express start demand that is greater than the total supply of 900 MHz lots. 
Applicants could use the pre-bidding phase to reduce their start demands to the total available supply of 900 MHz lots in the primary stage, or lower. However, they could not increase their start demands because they would not have obtained sufficient eligibility points for additional lots via an eligibility payment or deed of financial security. Thus, their ability to adjust their start demands is limited. It would also mean that applicants may have made an eligibility payment, or given a deed of financial security, for a greater amount than actually was required.
Pre-bidding phase
Under this option, an eligible bidder could use the pre-bidding phase to make its election, by expressing demand for at least 1 lot in the 900 MHz band. However, this is not possible in the ACMA’s auction system because the level of supply must be specified before the start of the pre-bidding phase. We further consider that this option would be inequitable to other bidders, as it leaves them uncertain about the level of supply available for bidding.
Election to take up set-aside lot
Our preliminary view is that the application deadline is the appropriate point to require an election to be made by an eligible applicant regarding its set-aside lot. This is the best option to provide certainty to other applicants about the level of supply in the 900 MHz band, in order to select their start demands and provide the correct eligibility payment. 
Pricing approach for the set-aside lots
We are also considering the pricing approach for the proposed set-aside lots. The pricing approach is being considered with regard to the object of the Act, including maximising public benefit from the allocation of the radiofrequency spectrum and supporting government policy objectives. There are 2 potential pricing approaches under consideration that we seek feedback on.
1. ‘Exit price’ approach
This approach involves a market-based pricing mechanism that intends to achieve an efficient allocation by helping to mitigate any competitive advantage afforded to set-aside participants, while still ensuring that set aside participants have the security of a set-aside lot. This approach is based on the following outline:
If the set-aside participant expresses zero demand from the start of the primary stage, the price of their set-aside lot will be the starting price of 900 MHz band lots.
If the set-aside participant expresses demand through to the end of the primary stage (that is, they never exit the auction), the price of their set-aside lot will be the winning price of one 900 MHz band lot in the primary stage.
If the set-aside participant expresses demand in the primary stage, but ‘exits’ the auction by reducing their expressed demand to zero in all products across the 850 MHz and 900 MHz bands before the end of the auction, the price of their set-aside lot that they secured before the primary stage will be the posted price of 900 MHz band lots at the end of the round before their ‘exit’ from the auction. In the case of a partially-applied decrease bid when the bidder expresses demand of zero lots across all products, the same ‘exit’ price will apply to the set-aside lot provided the bidder continues to express demand of zero lots in each round through to the end of the auction.
The ‘exit price’ mechanism outlined in the final point above is formulated to prevent circumstances where a set-aside participant is unable to prevent their set-aside price from continuing to rise, even if they intend to exit the auction entirely.
2. ‘Uplift on starting price’ approach
This approach involves a set price that is a specified proportion above the general 900 MHz starting price. The price uplift would reflect a value for the certainty provided for set-aside participants, as they are able to elect to take up one lot each for a known price, without having to participate in a competitive auction process for those lots. 
There are precedents for this type of approach. For example, in the expiring spectrum licence process, spectrum licensees that were offered reissued licences in the 850 MHz band faced prices that were given an uplift of approximately 25% to take account of ‘auction avoidance value’. The ACMA is considering the relevant uplift applicable to reflect a certainty value for the set-aside lots under this approach
The price uplift approach would also mean bidding strategies would be relatively simple as bidding in the primary stage would not affect the set-aside price.
Pricing of set-aside lots
We are interested in views on whether the price of set-aside lots should either be determined by a market-based ‘exit price’ approach or be a set price that is a specified proportion above the general 900 MHz starting price, reflecting a value for the certainty provided by the set-aside.
[bookmark: _Toc69744479]Application and registration process
The draft allocation determination sets out the application process that interested parties must comply with to be eligible to participate in and bid for spectrum at auction. This includes specifying documentation necessary to submit a complete application, and when it must be submitted.
Similar to our 26 GHz band auction, we are proposing a 2-stage application process for parties who wish to participate in the auction.
[bookmark: _Toc69744480]Stage 1:		Application stage
We will advertise the 850/900 MHz band auction and invite interested parties to apply to participate. 
By the application deadline, the applicant must submit:
a completed application form registering their intent to participate in the auction
a deed of acknowledgment binding the applicant to follow the procedures detailed in the allocation determination
deed(s) of confidentiality
a non-refundable application fee of $10,000.
We consider that the application fee is sufficiently large to discourage frivolous or non-serious applications, without being so large as to be a disincentive for genuine applicants. As discussed above, we propose for eligible applicants to also elect whether they will take up a set-aside lot by the application deadline.
The application deadline is currently estimated to be in late September 2021.
[bookmark: _Toc69744481]Stage 2:		Eligibility nomination stage
Applicants will be required to nominate their start demand in the eligibility nomination stage. This will occur closer to the auction.
An applicant’s eligibility nomination will specify:
which products the applicant intends to bid on (though applicants will be able to swap their demand between products during the primary stage, subject to eligibility and other requirements)
the maximum number of lots the applicant intends to bid on for each product.
By the eligibility deadline, in order to register as a bidder, the applicant must:
nominate their start demand
make an eligibility payment and/or give a deed of financial security for their nominated lots. 
At auction, a bidder’s start demand is kept confidential from other bidders. The start demand also determines the number of eligibility points for the auction and the amount of the required eligibility payment. Bidders are not required to bid on all products nominated at the eligibility nomination stage. They may bid up to their start demand, but they are not permitted to exceed their total eligibility (that is, they cannot bid above their start demand).
In the 26 GHz band auction, the amount of the eligibility payment for a bidder was calculated by multiplying the total value of the nominated lots at the starting prices for those lots by 10%. We propose to do the same in the 850/900 MHz band auction. Starting prices will be released in the applicant information package (AIP). 
Application process
We seek views on the proposed 2-stage application process. 
We propose to set the application fee for the auction at $10,000.
[bookmark: _Toc69744482]Lot ratings and starting prices
Under the terms of the draft allocation determination, the ACMA must specify a lot rating and starting price for each of the products on offer. Lot ratings provide indications of the relative value of a product for the purpose of the auction. Geographic regions valued more highly are given a higher lot rating. Lot ratings are used to determine the total eligibility points available to bidders at the start of the auction. 
By the eligibility deadline, each bidder nominates the number of lots they are interested in acquiring in each product. To calculate the eligibility points, the applicant multiplies their nominated number of lots in each product by the specified lot rating. The total lot ratings for all the bidder’s nominated lots determines the bidder’s maximum eligibility to bid in the first round. 
Appropriate lot ratings facilitate price discovery in the auction. They enable bidders to bid on their most valuable lots in each round and, where possible, to substitute lots of products in response to changes in their relative price. Lot ratings are typically aligned with the relative population for different products. Minor amendments to this approach may be made to better enable switching between the 850 MHz expansion band and the 900 MHz band at auction.
Starting prices are the initial prices for each lot in the first round of the auction. If demand exceeds supply for a geographic region, the price for all lots of a product increases according to the clock price for that round.
The lot ratings and starting prices for the lots of each product will be published in the AIP, in accordance with the draft allocation determination. Discussion about prices for the set-aside lots proposed to be included in the minister’s allocation limits direction can be found above, under Allocation limits. 
[bookmark: _Toc69744483]Variation of starting prices
In the 26 GHz band auction, we included the ability for the ACMA to change the starting prices after applications opened, but before the eligibility deadline. We propose to include the flexibility to vary starting prices in the 850/900 MHz band auction as well. 
We expect a variation of starting prices would occur only in unusual or necessary circumstances, such as where there a significant change occurs in the market after prices are set. 
If starting prices are changed, lot ratings may also be changed. Consequently, we would extend the application and eligibility deadlines, to give applicants the opportunity to retain, vary, or withdraw their application without penalty. 
Variation of starting prices
We propose to include in the allocation determination the power for the ACMA to vary starting prices after applications open, but before the eligibility deadline. If the ACMA varied the starting prices, the application deadline and eligibility deadline would be extended.
[bookmark: _Toc69744484]Payment terms
The draft allocation determination sets out financial obligations of winning bidders to pay their winning price. The draft allocation determination also includes procedures for the ACMA to refund eligibility payments to unsuccessful bidders, or a winning bidder whose eligibility payment exceeds its winning price.
Previously, the ACMA has permitted the following 2 methods of payment of winning high bids:
upfront payment, where the entire winning price must be paid before licence issue
payment by instalments, where only the first of several instalments must be paid before licence issue.
[bookmark: _Toc69744485]Upfront payment
As set out in the draft allocation determination, the balance of the winning price must be paid to the ACMA no later than 20 working days after the date a notice for payment is given to the winning bidder. It is expected that the licence would be issued shortly after we have received the payment.
We propose to use the upfront payment arrangement for payment of winning prices at the conclusion of the 850/900 MHz band auction. We expect that the notices for payment would not be given to winning bidders until closer to the time the spectrum licences would commence (1 July 2024). 
This is consistent with the approach taken in the majority of auctions the ACMA has undertaken. This is also consistent with the findings of the government’s Spectrum Pricing Review, which stated that:
… [f]or spectrum access charges determined by auction, the ACMA should generally require upfront lump-sum payments. ... In considering use of instalments, the ACMA should assess the risks to the state of default and the potential impact on competition.
However, the Spectrum Pricing Review further acknowledged that there may be circumstances where instalment payments are warranted shortly after the beginning of a licence term. 
[bookmark: _Toc69744486]Instalment payments
We seek views on the option to pay in instalments in the final allocation determination. We also seek views on how the total winning price might be divided into instalments, and how frequently instalments should be payable.
Under this payment arrangement, a winning bidder would pay the delayed winning price to the ACMA in the number of annual instalment payments specified in the allocation determination, secured by a bank guarantee for the percentage of the remaining amount owing. We would issue a spectrum licence shortly after we have received the first instalment payment. An example of the delayed payment arrangement can be found in Schedule 4 to the Radiocommunications (Spectrum Licence Allocation—26 GHz Band) Determination 2020.
If an instalment payment option is included in the final allocation determination, the procedures would differ to those set out in the draft allocation determination. The ACMA would advise each winning bidder of: 
the upfront winning price, and the payment date of the upfront winning price
the delayed winning price (that is, the winning price payable if the winning bidder elects the delayed payment option)
each instalment of the delayed winning price and the payment dates, and details of the bank guarantee required to secure the outstanding balance of the delayed winning price after the first instalment is paid.
Following this, the winning bidder must advise the ACMA of how it elects to pay its winning price, by the date that the ACMA sets.
Payment terms
We propose to use the upfront payment arrangement for payment of winning prices shortly before licence commencement. We seek stakeholder views on the payment terms for the 850/900 MHz band auction in the draft allocation determination, including the options for upfront and instalment payment arrangements. 
[bookmark: _Toc69744487]Draft technical framework
The technical framework for spectrum licences generally consists of 3 interlocking regulatory elements provided for under the Act:
The conditions specified on the spectrum licence – in particular, the core conditions that define the spectrum space (both frequency and geographical area) and the maximum level of emissions permitted inside and outside that spectrum space (section 66). Section 71 also provides for the ACMA to include other conditions in a spectrum licence.
A determination of unacceptable levels of interference for the purpose of device registration (subsection 145(4)). 
Radiocommunications advisory guidelines that provide assistance and advice for coordination with stations in other services when and where required (section 262). These may sometimes be rendered wholly or partly mandatory, by incorporation in spectrum licence conditions.
A more comprehensive explanation of spectrum licence technical frameworks is provided in the document Know your obligations—Spectrum licensees.
[bookmark: _Toc69744488]Technical Liaison Group 
The ACMA generally reviews or develops a technical framework through the formation of a Technical Liaison Group (TLG). A TLG is a short-term, informal advisory body convened by the ACMA, which provides a discussion forum between the ACMA, industry and other stakeholders with an interest in the technical aspects of spectrum licences. While TLGs are useful in harmonising views (to the extent possible) on draft technical settings, universal agreement is not always possible, and no formal decisions are made by the group. 
In December 2020, the ACMA formed the 850/900 MHz TLG to provide advice on the development of each component of the spectrum licence technical framework for the bands. The TLG completed consideration of the draft technical framework in April 2021.
Key outcomes of the TLG included agreeing, where appropriate, to base out-of-area and out-of-band emission limits for spectrum-licensed services on 5G new radio (NR) specifications. In addition, an additional 9 dB total radiated power allowance has been proposed to facilitate the eventual rollout of active antenna systems (AAS) in the bands. 
The ACMA notes that harmonised technology specifications such as those developed by 3GPP are important influences informing the development of new or revised spectrum licence frameworks for wireless broadband uses. However, there are other important considerations including managing coexistence, which means that in some circumstances, it may not be appropriate to propose adopting all elements of 3GPP specifications. In making these proposals, the ACMA carefully considers the balance of the impact on spectrum licensees of not adopting 3GPP arrangements in their entirety and the impact on coexistence with other spectrum users. Specific circumstances in the case of the 850/900 MHz bands are discussed below.
Some TLG members proposed to extend the additional power allowance for AAS to out-of-band emissions as well, over and above the NR-based limits, which are already relaxed compared to existing 850 MHz spectrum licence limits. The framework proposed in this document largely supports this proposal. However, to manage coexistence concerns with other services – principally aviation services – it is proposed that the additional 9 dB allowance will not apply for non-spurious out-of-band emission limits above 960 MHz (this effectively means the additional 9 dB won’t be permitted between 960 and 970 MHz, noting conditions for spurious domain emissions that permit the additional allowance take effect from 970 MHz onwards).  
Importantly, this approach does not preclude the use of AAS; rather, it means that devices using AAS in higher 900 MHz blocks will need to meet a prescribed out-of-band total radiated power (TRP) that is equivalent to the conducted power of a single transmitter (there are a number of trade-offs that can be made to do this). It is, however, proposed that the extra 9 dB allowance for out-of-band emissions will be made for operation outside other band edges of the 850 and 900 MHz bands, and most other conditions proposed by the TLG were agreed.
Separately, there were a range of views expressed about the scope of the TLG:
Some parties considered that technical arrangements for public safety mobile broadband (PSMB) should be included within the TLG’s scope, even though the PSMB frequencies are not covered by the re-allocation declaration and not intended to be governed by the draft technical instruments. PSMB remains an ongoing government consideration and the ACMA will develop technical conditions at an appropriate time when the government has determined when and how that spectrum will be allocated for PSMB. It can reasonably be expected that, like the technical settings developed within the TLG, the technical framework developed for PSMB will be based on relevant standards for the type of network deployed (at this stage a 4G-based capability is envisaged for PSMB). In that context, compatibility with adjacent commercial services will be consistent with adjacent commercial-to-commercial operations. 
There was concern expressed by other parties that the downshift spectrum was outside of scope of the TLG. During the TLG, the ACMA clarified that the technical conditions under development for the 850/900 MHz bands were intended to apply to the downshift spectrum. However, licensing mechanisms rather than the technical framework is the key method for effecting a pre-2028 downshift. Prior to licence expiry, the ACMA must seek agreement for any licence variation with the affected licensee. In the technical framework development, we are seeking to ensure that the downshift frequency technical settings are conducive to support the downshift occurring. 
The ACMA received an initial proposal from AMTA members at the very end of the TLG process to vary the proposed framework at the boundary between the lower 900 MHz and upper 850 MHz blocks. The ACMA is open to working further with the contributors to better understand the proposal and looks forward to seeing a formal, complete proposal in response to this consultation. The ACMA can consider detailed proposals that have been made outside the TLG, but we would expect any additional proposals brought forward after the TLG process would reflect an agreement reached between interested or affected stakeholders.
[bookmark: _Toc513143738][bookmark: _Toc514146652][bookmark: _Toc45091019][bookmark: _Toc69744489]Draft technical instruments for consultation
Based on the outcomes from the TLG, we have drafted the following technical framework instruments, published alongside this paper on the ACMA’s website:
Radiocommunications (Unacceptable Levels of Interference – 850/900 MHz Band) Determination 2021 
Radiocommunications Advisory Guidelines (Managing Interference from Spectrum Licensed Transmitters – 850/900 MHz Band) 2021 (RAG Tx)
Radiocommunications Advisory Guidelines (Managing Interference to Spectrum Licensed Receivers – 850/900 MHz Band) 2021 (RAG Rx) 
Radiocommunications (Trading Rules for Spectrum Licences) Amendment Determination 2021 (No. 1).
The sample licence included in the draft marketing plan also forms part of the technical framework. 
[bookmark: _Toc45091022][bookmark: _Toc69744490]Unacceptable levels of interference
Spectrum licensees are required to register a radiocommunications transmitter in the Register of Radiocommunications Licences before the transmitter may be operated unless the transmitter is of a kind exempt from registration. 
Subsection 145(1) of the Act allows the ACMA to refuse to register a radiocommunications transmitter if it is satisfied the operation of the transmitter could cause an unacceptable level of interference to the operation of other radiocommunications devices. We make determinations under subsection 145(4) of the Act (section 145 determinations) that set out the unacceptable levels of interference for each spectrum-licensed band.
These determinations set out the circumstances in which devices cause unacceptable levels of interference, which generally include:
if any part of the ‘device boundary’ falls outside the licensed geographical area of the licence (the section 145 determination sets out how to calculate the ‘device boundary’ for any device) or cannot be calculated
if the operation of the transmitter will cause a breach of a core condition of the licence
if the deployment of the device is outside any deployment constraints set in the section 145 determination.
Unacceptable levels of interference
[bookmark: _Hlk44935368]For the 850/900 MHz bands, the proposed section 145 determination has been published alongside this paper on the ACMA’s website and reflects the outcomes of the 850/900 MHz TLG. Some of the key proposals for the device boundary criteria set out in the determination are:
setting the resolution of calculations to 100 metres
using the Geocentric Datum of Australia (GDA94) coordinate reference system[footnoteRef:43] [43:  The Australian Spectrum Map Grid 2012 will also be updated to include information on the new GDA 2020 datum.] 

establishing the level of protection for the purposes of determining device boundary criteria of -100 dBm/MHz for non-AAS operation and -92dBm/MHz for AAS operation specifically when being used for beamforming
using a 3-second digital elevation model.[footnoteRef:44]  [44:  The Digital elevation model interpretation document will also be updated to include examples for the 3-second elevation model. The existing methodology for determining heights when a calculation location is on a cell boundary will be maintained for both 3-second and 9-second elevation models.] 

[bookmark: _Toc45091023][bookmark: _Toc69744491]Radiocommunications Advisory Guidelines
Further guidance on interference management with other services is provided in radiocommunications advisory guidelines (RAGs) made under section 262 of the Act. RAGs can refer to any aspect of radiocommunications or radio emissions.
Generally, RAGs include provisions to help assess the possible interference between spectrum-licensed devices and services operating under spectrum, apparatus or class licences. Potentially affected services are identified in the RAGs to enable licensees to assess and mitigate the risk of interference with these services. RAGs may also set out the ACMA’s approach to resolving interference disputes.
If interference arises between a spectrum-licensed service and another service, conditions on each of the licences generally provide a path to resolution. We will, however, consider the provisions of the RAGs in resolving the matter. Some provisions may also be incorporated by reference as a licence condition, and hence, would be mandatory for the licensee to meet. 
Radiocommunications Advisory Guidelines
We propose to make the RAG Tx to provide guidance on the protection of apparatus and class-licensed receivers from interference caused by transmitters operating under a spectrum licence issued in the 850/900 MHz band.
[bookmark: _Hlk44936350]We propose to make the RAG Rx to primarily provide guidance on the management of out-of-band interference to receivers operating under an 850/900 MHz band spectrum licence.
Adjacent-and-near-frequency services accounted for in the proposed RAG Tx and RAG Rx include fixed services (including studio-to-transmitter links), trunked land mobile services and aeronautical radionavigation services (including distance measuring equipment).
[bookmark: _Toc513143750][bookmark: _Toc514146660][bookmark: _Toc45091024][bookmark: _Toc69744492]Standard trading units and minimum contiguous bandwidth
Spectrum licences give the licensee flexibility to use a parcel of spectrum space that incorporates a specific frequency band within a particular geographic area for up to 20 years.[footnoteRef:45] The ACMA divides this spectrum space into standard trading units (STUs) and specifies the minimum contiguous bandwidth (MCB) for the purpose of allocating and trading spectrum licences.  [45:  Once the Modernisation Act changes commence. Currently and previously the maximum duration was 15 years.] 

A spectrum licence may be traded in whole, or in part, by geographic area or bandwidth, or both. Section 88 of the Act permits the ACMA to determine the rules for trading of spectrum licences. These rules are set out in the Trading Rules Determination. The Trading Rules Determination specifies an MCB that limits the smallest contiguous bandwidth that can generally be licensed and reduces the potential for fragmentation in the band. 
The draft Radiocommunications (Trading Rules for Spectrum Licences) Amendment Determination 2021 (No. 1) is published alongside this paper on the ACMA’s website.
Standard trading units and minimum contiguous bandwidth
For the 850/900 MHz bands, we propose to set the MCB to 5 MHz.
We also propose to maintain the same STU as all other spectrum licensed bands, that is:
a geographic area of a Level 1 HCIS cell
a frequency bandwidth of 1 Hz. 
[bookmark: _Toc69744493]Early access arrangements
We appreciate that bidders winning spectrum at auction may wish to access acquired spectrum before the spectrum licences commence on 1 July 2024. In general, the ACMA considers it desirable that spectrum that becomes unencumbered over the re-allocation period is able to be utilised, and to facilitate ‘early access’ to unencumbered spectrum for winning bidders.
After the changes to be made by the Modernisation Act commence:
during the re-allocation period, the ACMA must not issue an apparatus licence in spectrum space covered by the relevant re-allocation declaration (section 153P of the Act)
at any time, the ACMA must not issue an apparatus licence in spectrum space covered by a spectrum licence (subsection 105(1))
if a marketing plan is in force in relation to the issue of a spectrum licence in spectrum space, the ACMA must not issue an apparatus licence in that spectrum space (subsection 105(2));
unless an exception applies.
In each case, there is an exception that the ACMA may issue an apparatus licence if it is satisfied under paragraph 153P(2)(e) that ‘special circumstances’ justify issuing the apparatus licence.
For winning bidders in the 700 MHz, 1800 MHz and 3.6 GHz band spectrum auction processes, the ACMA generally considered that an application to use vacant spectrum, made by the person who would be issued the spectrum licence, was a relevant consideration in deciding whether special circumstances justified issuing an apparatus licence under equivalent provisions.
[bookmark: _Toc69744494]850 MHz expansion band clearing, tax arrangements and 900 MHz transition considerations
Historically, spectrum re-allocation has involved changing the use of a band. However, in this case, there are a set of incumbent licensees that may form the likely set of bidders for spectrum licences that could use the spectrum to deploy the same services, albeit via updated technologies. This, and the outcomes of the auction, presents a set of unique considerations for facilitating early access arrangements during the re-allocation period. 
As spectrum is progressively cleared in the 850 MHz expansion band, we anticipate that, as with early access arrangements during previous re-allocation periods, winning bidders will be able to deploy early access radiocommunications transmitters in vacated or already vacant spectrum, provided that those transmitters do not cause interference to radiocommunications of incumbent apparatus licences. We anticipate a similar arrangement for winning bidders deploying early access services in unused spectrum in the 900 MHz band.
[bookmark: _Hlk67489791][bookmark: _Hlk67489808]To facilitate early access deployments in unencumbered spectrum, we are proposing to amend the Radiocommunications (Transmitter Licence Tax) Determination 2015 (the Tax Determination) to provide that transmitter licence tax assigned PMTS Class B licences operating in the 850/900 MHz band is calculated by reference to population. The applicable annual licence tax rate would be $0.1445/MHz (paired)/pop, with population based on the relevant HCIS, applying population estimates from the 2016 Census.[footnoteRef:46], [footnoteRef:47] [46:  Over time, the ACMA may adjust the proposed taxes to take into account of adjustments for inflation and changes in population due to the next Census.]  [47:  Like the tax rates for other PMTS Class B licences that are based on a $/MHz/Pop, the minimum HCIS block used to calculate the population component of the proposed taxes will be the HCIS Level 2 block.] 

[bookmark: _Hlk67489822]The proposed tax rate would be consistent with the annual taxes currently applicable to the existing PMTS Class B (935–960 MHz) apparatus licences.[footnoteRef:48] We are proposing that the amendments to the Tax Determination would commence shortly after the auction.  [48:  The proposed tax rate is based on the current PMTS Class B licences operating between 935–960 MHz (paired), which is subject to a fixed annual tax amount for each MHz of $3,374,209 (the licences authorise operation of devices anywhere in Australia). Based on the 2016 Census and the HCIS identifiers, the total population of Australia is 23,347,848.] 

We recognise that, depending on the outcomes of the auction, incumbents in the 900 MHz band may continue to operate existing services, and/or undertake transitional activities over the re-allocation period. Such transitional activities may require coordination amongst incumbent apparatus and new spectrum licensees.
[bookmark: _Hlk67490684]Under the current Tax Determination, PMTS Class B licences operating between 935–960 MHz (paired) are subject to a fixed annual tax amount for each MHz on which the licensee may operate. These arrangements, and the licences themselves, may not be conducive to incumbents seeking, for example, to withdraw services from geographic areas that are otherwise within the frequencies authorised by their PMTS Class B 935–960 MHz licences, or to authorise deployment of services into parts of the spectrum won at auction that overlap with the existing licences. In the former scenario, a licensee would continue to pay the Australia-wide tax rate, even though they are shrinking their operating footprint; in the latter scenario, the licensee would notionally be taxed twice for operating in the same part of the spectrum by paying both the tax applicable to their existing licence and for an early access PMTS B licence.
To facilitate transitional activities before the commencement of spectrum licences, the ACMA would consider issuing to incumbent apparatus licensees in the 900 MHz band a PMTS Class B licences that is subject to the tax rate proposed above. Incumbents could then surrender their existing apparatus licences and obtain a refund where required by the Radiocommunications Taxes Collection Regulations 1985.
Because these licensing and tax arrangements could facilitate both early access deployments and transitional activities, the changes to the Tax Determination are expected to be made shortly after the auction. 
Recognising that incumbents may also wish to retain their current national licences in the 900 MHz band, the proposed tax arrangements would remain in the Tax Determination for the duration of the re-allocation period. 
It is possible that, depending on the outcomes of the auction, an incumbent licensee may wish to retain their licence in a given region, but an early access licensee may seek to access the same region. This would effectively result in overlapping apparatus licences. In this event, we propose that primary access be given to the party that registers their site first. This may mean that sites registered under incumbent licences would be unaffected by any early access deployments but the lightly-used parts of the band could be put to use during the early access period. If an incumbent sought to replace their national 900 MHz licence with PMTS Class B licences to which the early access arrangements apply during the re-allocation period, we would regard the sites being carried over from the national 900 MHz licence to the replacement PTS B licences as having primacy over any proposed early access deployments.
[bookmark: _Toc69744495]Technical considerations for early access
In considering early access requests, the technical frameworks prescribed for spectrum licensing will be relevant in determining apparatus licence conditions. Additionally, some existing services will still be transitioning to new arrangements. In particular, trunked land mobile services (TLMS) will be progressively moving from 820–825/865-870 MHz to 806–809/851–854 MHz until 30 June 2024 – these services will need to be protected from radiocommunications transmitters operated under early access apparatus licences before 1 July 2024. 
Early access arrangements
We propose to:
Amend the Tax Determination to facilitate early access in unencumbered spectrum by using PMTS Class B licences. The annual licence tax rate would be $0.1445/MHz (paired)/pop, with population based on the relevant HCIS.
For incumbents in the 900 MHz band that wish to surrender their licences, issue PMTS B licences subject to the new PMTS Class B 850/900 MHz arrangements.
[bookmark: _Toc69744496]Invitation to comment
[bookmark: _Toc433122131][bookmark: _Toc348105637][bookmark: _Toc300909556][bookmark: _Toc298924673][bookmark: _Toc69744497][bookmark: _Toc348105638][bookmark: _Toc300909557][bookmark: _Toc298924674][bookmark: _Toc274296357]Making a submission
We invite comments on the issues set out in this consultation paper. 
Online submissions can be made by uploading a document. Submissions in PDF, Microsoft Word or Rich Text Format are preferred.
Submissions by post can be sent to: 
The Manager
Major Spectrum Allocations Section
Australian Communications and Media Authority
PO Box 78
Belconnen ACT 2616
The closing date for submissions is COB, Monday 24 May 2021.
Consultation enquiries can be emailed to SpectrumAllocations@acma.gov.au. 
[bookmark: _Toc348105639][bookmark: _Toc300909558][bookmark: _Hlk59627494]Publication of submissions
[bookmark: _Toc348105640][bookmark: _Toc300909559][bookmark: _Toc265246234]We publish 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
View information about our policy on the publication of submissions, including collection of personal information during consultation and how we handle that information.
Information on the Privacy Act 1988, how to access or correct personal information, how to make a privacy complaint and how we will deal with any complaints, is available in our privacy policy. 
[bookmark: _Toc69744498]Appendix A: 850 MHz expansion band geographic areas
The maps and HCIS identifiers in this appendix illustrate the proposed metropolitan and regional geographic areas for the 850 MHz expansion band. 
We recommend using the HCIS identifiers to view the exact location of the boundary line between the metropolitan and regional lot. A Placemark converter tool may be found on the ACMA’s website. 
[bookmark: _Toc69744499]Metropolitan area in 850 MHz expansion band
The proposed single metropolitan area for the 850 MHz expansion band comprises the areas in purple in Figure 4. The single metropolitan area comprises 5 capital city areas labelled in yellow.
[bookmark: _Ref67387814]Indicative map of 850 MHz expansion band metropolitan geographic area
[image: Map of Australia with shading on extended capital city areas of Perth, Adelaide, Melbourne, Sydney and Canberra and Brisbane. If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at info@acma.gov.au]
The HCIS identifiers for the single metropolitan geographic area have been divided in Table 4, in order to identify the boundaries around each capital city area. However, they form one geographic area collectively. Table 4 is provided for consultation purposes only.
[bookmark: _Ref67388392]HCIS identifiers describing the 850 MHz expansion band metropolitan geographic area, divided into capital city areas 
For the full HCIS identifiers describing the single metropolitan geographic area, please refer to the draft marketing plan. 
	Area on map
	HCIS identifiers

	Adelaide
[image: Purple shading on map of Adelaide area. If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at info@acma.gov.au]
	[bookmark: _Hlk67653399]IW3F, IW3G, IW3H, IW3J, IW3K, IW3L, IW3N, IW3O, IW3P, IW6B, IW6C, IW6D, IW6F, IW6G, IW6H, IW6J, IW6K, IW6L, JW1E, JW1I, JW1M, JW4A, JW4B, IW3E2, IW3E3, IW3E5, IW3E6, IW3E8, IW3E9, IW3I2, IW3I3, IW3I5, IW3I6, IW3I8, IW3I9, IW3M2, IW3M3, IW3M5, IW3M6, IW3M8, IW3M9, IW6A2, IW6A3, IW6A5, IW6A6, IW6A8, IW6A9, IW6E2, IW6E3, IW6E5, IW6E6, IW6E8, IW6E9, IW6I2, IW6I3, IW6I5, IW6I6, IW6I8, IW6I9, JW1N4, JW1N5, JW1N6, JW1N7, JW1N8, JW1N9, JW4E1, JW4E2, JW4E3, JW4E4, JW4E5, JW4E6, JW4E7, JW4F1, JW4F2, JW4F3, JW4F4, JW4F5, JW4F6, JW4I1, JW4I4, JW4I7.

	Brisbane
[image: Purple shading of close up of Brisbane area.
If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]

	[bookmark: _Hlk67653409]NT6, NT9, NU3, NT5C, NT5D, NT5G, NT5H, NT5K, NT5L, NT5O, NT5P, NT7H, NT7L, NT8C, NT8D, NT8E, NT8F, NT8G, NT8H, NT8I, NT8J, NT8K, NT8L, NT8O, NT8P, NU2C, NU2D, NU2H, NU2L, NU2P, NT2N9, NT2O7, NT2O8, NT2O9, NT2P7, NT2P8, NT2P9, NT3M7, NT3M8, NT3M9, NT3N7, NT3N8, NT3N9, NT3O7, NT3O8, NT3O9, NT3P7, NT3P8, NT3P9, NT5B3, NT5B6, NT5B9, NT5F3, NT5F6, NT5F9, NT5J3, NT5J6, NT5J9, NT5N3, NT5N6, NT5N9, NT7G2, NT7G3, NT7G5, NT7G6, NT7G8, NT7G9, NT7K2, NT7K3, NT7K5, NT7K6, NT7K8, NT7K9, NT7O2, NT7O3, NT7O5, NT7O6, NT7P1, NT7P2, NT7P3, NT7P4, NT7P5, NT7P6, NT8B3, NT8B6, NT8B9, NT8M1, NT8M2, NT8M3, NT8M4, NT8M5, NT8M6, NT8N1, NT8N2, NT8N3, NT8N4, NT8N5, NT8N6, NT8N9, NU2B3, NU2B6, NU2B9, NU2F3, NU2G1, NU2G2, NU2G3, NU5D1, NU5D2, NU5D3, NU6A1, NU6A2, NU6A3, NU6B1, NU6B2, NU6B3, NU6C1, NU6C2, NU6C3, NU6D1, NU6D2, NU6D3.

	Melbourne
[image: Purple shading of close up of Adelaide area.
If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]

	KX6, LX4, KW9I, KW9J, KW9M, KW9N, KW9O, KX2H, KX2L, KX2P, KX3A, KX3B, KX3C, KX3E, KX3F, KX3G, KX3I, KX3J, KX3K, KX3L, KX3M, KX3N, KX3O, KX3P, KX5D, KX5G, KX5H, KX5K, KX5L, KX5O, KX5P, LX1I, LX1J, LX1K, LX1L, LX1M, LX1N, LX1O, LX1P, LX2M, LX2N, LX2O, LX5A, LX5B, LX5C, LX5E, LX5F, LX5G, LX5I, LX5J, LX5K, LX5M, LX5N, LX5O, KW8L2, KW8L3, KW8L5, KW8L6, KW8L8, KW8L9, KW8P2, KW8P3, KW8P5, KW8P6, KW8P8, KW8P9, KW9K1, KW9K4, KW9K7, KW9P1, KW9P4, KW9P7, KX2C8, KX2C9, KX2D2, KX2D3, KX2D5, KX2D6, KX2D7, KX2D8, KX2D9, KX2G2, KX2G3, KX2G5, KX2G6, KX2G8, KX2G9, KX2K2, KX2K3, KX2K5, KX2K6, KX2K8, KX2K9, KX2O2, KX2O3, KX2O5, KX2O6, KX2O8, KX2O9, KX3D1, KX3D4, KX3D7, KX3H1, KX3H4, KX3H5, KX3H6, KX3H7, KX3H8, KX3H9, KX5B5, KX5B6, KX5B8, KX5B9, KX5C2, KX5C3, KX5C4, KX5C5, KX5C6, KX5C7, KX5C8, KX5C9, KX5F2, KX5F3, KX5F5, KX5F6, KX5F8, KX5F9, KX5J2, KX5J3, KX5J5, KX5J6, KX5J8, KX5J9, KX5N2, KX5N3, KX5N5, KX5N6, KX5N8, KX5N9, KX8B2, KX8B3, KX8B5, KX8B6, KX8C1, KX8C2, KX8C3, KX8C4, KX8C5, KX8C6, KX8D1, KX8D2, KX8D3, KX8D4, KX8D5, KX8D6, KX9A1, KX9A2, KX9A3, KX9A4, KX9A5, KX9A6, KX9B1, KX9B2, KX9B3, KX9B4, KX9B5, KX9B6, KX9C1, KX9C2, KX9C3, KX9C4, KX9C5, KX9C6, KX9D1, KX9D2, KX9D3, KX9D4, KX9D5, KX9D6, LX1E4, LX1E5, LX1E6, LX1E7, LX1E8, LX1E9, LX1F7, LX1F8, LX1F9, LX1G7, LX1G8, LX1G9, LX1H7, LX1H8, LX2P1, LX2P4, LX2P7, LX5D1, LX5D4, LX5D7, LX5H1, LX5H4, LX5H7, LX5L1, LX5L4, LX5L7, LX5P1, LX5P4, LX5P7, LX7A1, LX7A2, LX7A3, LX7A4, LX7A5, LX7A6, LX7B1, LX7B2, LX7B3, LX7B4, LX7B5, LX7B6, LX7C1, LX7C2, LX7C3, LX7C4, LX7C5, LX7C6, LX7D1, LX7D2, LX7D3, LX7D4, LX7D5, LX7D6, LX8A1, LX8A2, LX8A3, LX8A4, LX8A5, LX8A6, LX8B1, LX8B2, LX8B3, LX8B4, LX8B5, LX8B6, LX8C1, LX8C2, LX8C3, LX8C4, LX8C5, LX8C6, LX8D1, LX8D4.

	Perth
[image: Purple shading of close up of Sydney/Canberra area.
If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]

	[bookmark: _Hlk67653428]AV9, AW3, BV4, BV7, BW1, BV1I, BV1J, BV1K, BV1L, BV1M, BV1N, BV1O, BV1P, BV2I, BV2J, BV2K, BV2L, BV2M, BV2N, BV2O, BV2P, BV5A, BV5B, BV5C, BV5D, BV5E, BV5F, BV5G, BV5H, BV5I, BV5J, BV5K, BV5L, BV5M, BV5N, BV5O, BV8A, BV8B, BV8C, BV8E, BV8F, BV8G, BV8I, BV8J, BV8K, BV8M, BV8N, BV8O, BW2A, BW2B, BW2C, BW2E, BW2F, BW2G, BW2I, BW2J, BW2K, BW2M, BW2N, BW2O, BW2P, BW5A, BW5B, BW5C, BW5D, BW5E, BW5F, BW5G, BW5H, BV1E7, BV1E8, BV1E9, BV1F7, BV1F8, BV1F9, BV1G7, BV1G8, BV1G9, BV1H7, BV1H8, BV1H9, BV2E7, BV2E8, BV2E9, BV2F7, BV2F8, BV2F9, BV2G7, BV2G8, BV2G9, BV2H7, BV2H8, BV2H9, BV5P1, BV5P4, BV5P7, BV8D1, BV8D4, BV8D7, BV8H1, BV8H4, BV8H7, BV8L1, BV8L4, BV8L7, BV8P1, BV8P4, BV8P7, BW2D1, BW2D4, BW2D7, BW2H1, BW2H4, BW2H7, BW2L1, BW2L4, BW2L7.

	Sydney/Canberra
[image: Purple shading of close up of Sydney/Canberra area.
If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at  info@acma.gov.au]

	[bookmark: _Hlk67653439]MW3, NV7, MV6D, MV6H, MV6L, MV6P, MV9D, MV9E, MV9F, MV9G, MV9H, MV9I, MV9J, MV9K, MV9L, MV9M, MV9N, MV9O, MV9P, MW1L, MW1P, MW2I, MW2J, MW2K, MW2L, MW2M, MW2N, MW2O, MW2P, MW4D, MW4H, MW5A, MW5B, MW5C, MW5D, MW5E, MW5F, MW5G, MW5H, MW6A, MW6B, MW6C, MW6D, MW6E, MW6F, MW6G, MW6H, NV4A, NV4B, NV4E, NV4F, NV4I, NV4J, NV4M, NV4N, NV4O, NV4P, NV5M, NV5N, NV5O, NV5P, NW1A, NW1B, NW1C, NW1D, NW1E, NW1F, NW1G, NW1H, NW1I, NW1J, NW1K, NW1L, MV6C2, MV6C3, MV6C5, MV6C6, MV6C8, MV6C9, MV6G2, MV6G3, MV6G5, MV6G6, MV6G8, MV6G9, MV6K2, MV6K3, MV6K5, MV6K6, MV6K8, MV6K9, MV6O2, MV6O3, MV6O5, MV6O6, MV6O8, MV6O9, MV8D6, MV8D9, MV8H3, MV8H6, MV8H9, MV8L3, MV8L6, MV8L9, MV8P3, MV8P6, MV8P9, MV9A4, MV9A5, MV9A6, MV9A7, MV9A8, MV9A9, MV9B4, MV9B5, MV9B6, MV9B7, MV9B8, MV9B9, MV9C2, MV9C3, MV9C4, MV9C5, MV9C6, MV9C7, MV9C8, MV9C9, MW2D3, MW2D6, MW2D9, MW2H3, MW2H6, MW2H9, MW4L1, MW4L2, MW4L3, MW5I1, MW5I2, MW5I3, MW5J1, MW5J2, MW5J3, MW5K1, MW5K2, MW5K3, MW5L1, MW5L2, MW5L3, MW6I1, MW6I2, MW6I3, MW6J1, MW6J2, MW6J3, MW6K1, MW6K2, MW6K3, MW6L1, MW6L2, MW6L3, NV4K4, NV4K5, NV4K6, NV4K7, NV4K8, NV4K9, NV4L4, NV4L5, NV4L6, NV4L7, NV4L8, NV4L9, NV5I4, NV5I5, NV5I6, NV5I7, NV5I8, NV5I9, NV5J4, NV5J5, NV5J6, NV5J7, NV5J8, NV5J9, NV5K4, NV5K5, NV5K6, NV5K7, NV5K8, NV5K9, NV5L4, NV5L5, NV5L6, NV5L7, NV5L8, NV5L9, NW1M1, NW1M2, NW1M3, NW1M4, NW1M5, NW1M7, NW1M8, NW1N1, NW1N2, NW1N3, NW1O1, NW1O2, NW1O3, NW1P1, NW1P2, NW1P3.


[bookmark: _Toc69744500]Regional area in 850 MHz expansion band
The proposed single regional area for the 850 MHz expansion band comprises the area in orange in Figure 5. The HCIS identifiers describing the regional area are in Table 5 and contained within the draft marketing plan.
Indicative map of 850 MHz expansion band regional geographic area
[image: Map of Australia with yellow shading covering all Australia except the mid-West radio quiet zone. If you need help accessing or reading this diagram, please contact the ACMA's Customer service centre by phone on 1300 850 115 or by email at info@acma.gov.au]
HCIS identifiers describing the 850 MHz expansion band regional geographic area
	HCIS identifiers

	BR, BS, BU, CR, CS, CT, CU, CV, DQ, DR, DS, DT, DU, DV, EP, EQ, ER, ES, ET, EU, FP, FQ, FR, FS, FT, FU, GP, GQ, GR, GS, GT, GU, HO, HP, HQ, HR, HS, HT, HU, IO, IP, IQ, IR, IS, IT, IU, IV, JO, JP, JQ, JR, JS, JT, JU, JV, KQ, KR, KS, KT, KU, KV, LR, LS, LT, LU, LV, LW, LY, MS, MT, MU, AR8, AR9, AS2, AS3, AS5, AS6, AS8, AS9, AT1, AT2, AT3, AT5, AT6, AT8, AT9, AU2, AU3, AU6, AU9, BT1, BT2, BT3, BV3, BV6, BV9, BW3, BW6, CW1, CW2, CW3, CW4, DW1, DW2, DW3, EV1, EV2, EV3, EV4, EV5, EV6, EV7, FV1, FV2, FV3, FV4, FV5, GO3, GO4, GO5, GO6, GO7, GO8, GO9, GV1, GV2, GV3, GV6, HV1, HV2, HV3, HV4, HV5, HV6, HV8, HV9, HW3, HW6, IW1, IW2, IW4, IW5, IW7, IW8, IW9, JW2, JW3, 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, KY2, KY3, KY6, LP4, LP7, LQ1, LQ2, LQ4, LQ5, LQ7, LQ8, LX3, LX6, LX9, LZ1, LZ2, LZ3, MR1, MR4, MR5, MR7, MR8, MR9, MV1, MV2, MV3, MV4, MV5, MV7, MW7, MW8, MW9, MX1, MX2, MX3, MX4, MX7, MY1, MY4, MY7, MZ1, NS4, NS7, NS8, NS9, NT1, NT4, NU1, NU4, NU7, NU8, NU9, NV1, NV2, NV3, BT4A, BT4B, BT4C, BT4E, BT4F, BT4G, BT4I, BT4J, BT4K, BT4M, BT4N, BT4O, BT6C, BT6D, BT6G, BT6H, BT6K, BT6L, BT6O, BT6P, BT7A, BT7B, BT7C, BT7E, BT7F, BT7G, BT7I, BT7J, BT7K, BT7L, BT7M, BT7N, BT7O, BT7P, BT8I, BT8J, BT8K, BT8L, BT8M, BT8N, BT8O, BT8P, BT9C, BT9D, BT9G, BT9H, BT9I, BT9J, BT9K, BT9L, BT9M, BT9N, BT9O, BT9P, BV1A, BV1B, BV1C, BV1D, BV2A, BV2B, BV2C, BV2D, BW5I, BW5J, BW5K, BW5L, BW5M, BW5N, BW5O, BW5P, IW3A, IW3B, IW3C, IW3D, IW6M, IW6N, IW6O, IW6P, JW1A, JW1B, JW1C, JW1D, JW1F, JW1G, JW1H, JW1J, JW1K, JW1L, JW1O, JW1P, JW4C, JW4D, JW4G, JW4H, JW4J, JW4K, JW4L, JW4M, JW4N, JW4O, JW4P, KW8A, KW8B, KW8C, KW8D, KW8E, KW8F, KW8G, KW8H, KW8I, KW8J, KW8K, KW8M, KW8N, KW8O, KW9A, KW9B, KW9C, KW9D, KW9E, KW9F, KW9G, KW9H, KW9L, KX2A, KX2B, KX2E, KX2F, KX2I, KX2J, KX2M, KX2N, KX5A, KX5E, KX5I, KX5M, KX8A, KX8E, KX8F, KX8G, KX8H, KX8I, KX8J, KX8K, KX8L, KX8M, KX8N, KX8O, KX8P, KX9E, KX9F, KX9G, KX9H, KX9I, KX9J, KX9K, KX9L, KX9M, KX9N, KX9O, KX9P, LX1A, LX1B, LX1C, LX1D, LX2A, LX2B, LX2C, LX2D, LX2E, LX2F, LX2G, LX2H, LX2I, LX2J, LX2K, LX2L, LX7E, LX7F, LX7G, LX7H, LX7I, LX7J, LX7K, LX7L, LX7M, LX7N, LX7O, LX7P, LX8E, LX8F, LX8G, LX8H, LX8I, LX8J, LX8K, LX8L, LX8M, LX8N, LX8O, LX8P, MV6A, MV6B, MV6E, MV6F, MV6I, MV6J, MV6M, MV6N, MV8A, MV8B, MV8C, MV8E, MV8F, MV8G, MV8I, MV8J, MV8K, MV8M, MV8N, MV8O, MW1A, MW1B, MW1C, MW1D, MW1E, MW1F, MW1G, MW1H, MW1I, MW1J, MW1K, MW1M, MW1N, MW1O, MW2A, MW2B, MW2C, MW2E, MW2F, MW2G, MW4A, MW4B, MW4C, MW4E, MW4F, MW4G, MW4I, MW4J, MW4K, MW4M, MW4N, MW4O, MW4P, MW5M, MW5N, MW5O, MW5P, MW6M, MW6N, MW6O, MW6P, NT2A, NT2B, NT2C, NT2D, NT2E, NT2F, NT2G, NT2H, NT2I, NT2J, NT2K, NT2L, NT2M, NT3A, NT3B, NT3C, NT3D, NT3E, NT3F, NT3G, NT3H, NT3I, NT3J, NT3K, NT3L, NT5A, NT5E, NT5I, NT5M, NT7A, NT7B, NT7C, NT7D, NT7E, NT7F, NT7I, NT7J, NT7M, NT7N, NT8A,  NU2A, NU2E, NU2I, NU2J, NU2K, NU2M, NU2N, NU2O, NU5A, NU5B, NU5C, NU5E, NU5F, NU5G, NU5H, NU5I, NU5J, NU5K, NU5L, NU5M, NU5N, NU5O, NU5P, NU6E, NU6F, NU6G, NU6H, NU6I, NU6J, NU6K, NU6L, NU6M, NU6N, NU6O, NU6P, NV4C, NV4D, NV4G, NV4H, NV5A, NV5B, NV5C, NV5D, NV5E, NV5F, NV5G, NV5H, BT4D1, BT4D2, BT4D4, BT4D5, BT4D7, BT4D8, BT4H1, BT4H2, BT4H4, BT4H5, BT4H7, BT4H8, BT4L1, BT4L2, BT4L4, BT4L5, BT4L7, BT4L8, BT4P1, BT4P2, BT4P4, BT4P5, BT4P7, BT4P8, BT6B3, BT6B6, BT6B9, BT6F3, BT6F6, BT6F9, BT6J3, BT6J6, BT6J9, BT6N3, BT6N6, BT6N9, BT7D1, BT7D2, BT7D4, BT7D5, BT7D7, BT7D8, BT7H1, BT7H2, BT7H4, BT7H5, BT7H7, BT7H8, BT7H9, BT8E7, BT8E8, BT8E9, BT8F7, BT8F8, BT8F9, BT8G7, BT8G8, BT8G9, BT8H7, BT8H8, BT8H9, BT9B3, BT9B6, BT9B9, BT9E7, BT9E8, BT9E9, BT9F3, BT9F6, BT9F7, BT9F8, BT9F9, 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, BV2G1, BV2G2, BV2G3, BV2G4, BV2G5, BV2G6, BV2H1, BV2H2, BV2H3, BV2H4, BV2H5, BV2H6, BV5P2, BV5P3, BV5P5, BV5P6, BV5P8, BV5P9, BV8D2, BV8D3, BV8D5, BV8D6, BV8D8, BV8D9, BV8H2, BV8H3, BV8H5, BV8H6, BV8H8, BV8H9, BV8L2, BV8L3, BV8L5, BV8L6, BV8L8, BV8L9, BV8P2, BV8P3, BV8P5, BV8P6, BV8P8, BV8P9, BW2D2, BW2D3, BW2D5, BW2D6, BW2D8, BW2D9, BW2H2, BW2H3, BW2H5, BW2H6, BW2H8, BW2H9, BW2L2, BW2L3, BW2L5, BW2L6, BW2L8, BW2L9, IW3E1, IW3E4, IW3E7, IW3I1, IW3I4, IW3I7, IW3M1, IW3M4, IW3M7, IW6A1, IW6A4, IW6A7, IW6E1, IW6E4, IW6E7, IW6I1, IW6I4, IW6I7, JW1N1, JW1N2, JW1N3, JW4E8, JW4E9, JW4F7, JW4F8, JW4F9, JW4I2, JW4I3, JW4I5, JW4I6, JW4I8, JW4I9, KW8L1, KW8L4, KW8L7, KW8P1, KW8P4, KW8P7, KW9K2, KW9K3, KW9K5, KW9K6, KW9K8, KW9K9, KW9P2, KW9P3, KW9P5, KW9P6, KW9P8, KW9P9, KX2C1, KX2C2, KX2C3, KX2C4, KX2C5, KX2C6, KX2C7, KX2D1, KX2D4, KX2G1, KX2G4, KX2G7, KX2K1, KX2K4, KX2K7, KX2O1, KX2O4, KX2O7, KX3D2, KX3D3, KX3D5, KX3D6, KX3D8, KX3D9, KX3H2, KX3H3, KX5B1, KX5B2, KX5B3, KX5B4, KX5B7, KX5C1, KX5F1, KX5F4, KX5F7, KX5J1, KX5J4, KX5J7, KX5N1, KX5N4, KX5N7, KX8B1, KX8B4, KX8B7, KX8B8, KX8B9, KX8C7, KX8C8, KX8C9, KX8D7, KX8D8, KX8D9, KX9A7, KX9A8, KX9A9, KX9B7, KX9B8, KX9B9, KX9C7, KX9C8, KX9C9, KX9D7, KX9D8, KX9D9, LX1E1, LX1E2, LX1E3, LX1F1, LX1F2, LX1F3, LX1F4, LX1F5, LX1F6, LX1G1, LX1G2, LX1G3, LX1G4, LX1G5, LX1G6, LX1H1, LX1H2, LX1H3, LX1H4, LX1H5, LX1H6, LX1H9, LX2P2, LX2P3, LX2P5, LX2P6, LX2P8, LX2P9, LX5D2, LX5D3, LX5D5, LX5D6, LX5D8, LX5D9, LX5H2, LX5H3, LX5H5, LX5H6, LX5H8, LX5H9, LX5L2, LX5L3, LX5L5, LX5L6, LX5L8, LX5L9, LX5P2, LX5P3, LX5P5, LX5P6, LX5P8, LX5P9, LX7A7, LX7A8, LX7A9, LX7B7, LX7B8, LX7B9, LX7C7, LX7C8, LX7C9, LX7D7, LX7D8, LX7D9, LX8A7, LX8A8, LX8A9, LX8B7, LX8B8, LX8B9, LX8C7, LX8C8, LX8C9, LX8D2, LX8D3, LX8D5, LX8D6, LX8D7, LX8D8, LX8D9, MV6C1, MV6C4, MV6C7, MV6G1, MV6G4, MV6G7, MV6K1, MV6K4, MV6K7, MV6O1, MV6O4, MV6O7, MV8D1, MV8D2, MV8D3, MV8D4, MV8D5, MV8D7, MV8D8, MV8H1, MV8H2, MV8H4, MV8H5, MV8H7, MV8H8, MV8L1, MV8L2, MV8L4, MV8L5, MV8L7, MV8L8, MV8P1, MV8P2, MV8P4, MV8P5, MV8P7, MV8P8, MV9A1, MV9A2, MV9A3, MV9B1, MV9B2, MV9B3, MV9C1, MW2D1, MW2D2, MW2D4, MW2D5, MW2D7, MW2D8, MW2H1, MW2H2, MW2H4, MW2H5, MW2H7, MW2H8, MW4L4, MW4L5, MW4L6, MW4L7, MW4L8, MW4L9, MW5I4, MW5I5, MW5I6, MW5I7, MW5I8, MW5I9, MW5J4, MW5J5, MW5J6, MW5J7, MW5J8, MW5J9, MW5K4, MW5K5, MW5K6, MW5K7, MW5K8, MW5K9, MW5L4, MW5L5, MW5L6, MW5L7, MW5L8, MW5L9, MW6I4, MW6I5, MW6I6, MW6I7, MW6I8, MW6I9, MW6J4, MW6J5, MW6J6, MW6J7, MW6J8, MW6J9, MW6K4, MW6K5, MW6K6, MW6K7, MW6K8, MW6K9, MW6L4, MW6L5, MW6L6, MW6L7, MW6L8, MW6L9, NT2N1, NT2N2, NT2N3, NT2N4, NT2N5, NT2N6, NT2N7, NT2N8, NT2O1, NT2O2, NT2O3, NT2O4, NT2O5, NT2O6, NT2P1, NT2P2, NT2P3, NT2P4, NT2P5, NT2P6, NT3M1, NT3M2, NT3M3, NT3M4, NT3M5, NT3M6, NT3N1, NT3N2, NT3N3, NT3N4, NT3N5, NT3N6, NT3O1, NT3O2, NT3O3, NT3O4, NT3O5, NT3O6, NT3P1, NT3P2, NT3P3, NT3P4, NT3P5, NT3P6, NT5B1, NT5B2, NT5B4, NT5B5, NT5B7, NT5B8, NT5F1, NT5F2, NT5F4, NT5F5, NT5F7, NT5F8, NT5J1, NT5J2, NT5J4, NT5J5, NT5J7, NT5J8, NT5N1, NT5N2, NT5N4, NT5N5, NT5N7, NT5N8, NT7G1, NT7G4, NT7G7, NT7K1, NT7K4, NT7K7, NT7P7, NT7P8, NT7P9, NT7O1, NT7O4, NT7O7, NT7O8, NT7O9, NT8M7, NT8M8, NT8M9, NT8B1, NT8B2, NT8B4, NT8B5, NT8B7, NT8B8, , NT8N7, NT8N8, NU2B1, NU2B2, NU2B4, NU2B5, NU2B7, NU2B8, NU2F1, NU2F2, NU2F4, NU2F5, NU2F6, NU2F7, NU2F8, NU2F9, NU2G4, NU2G5, NU2G6, NU2G7, NU2G8, NU2G9, NU5D4, NU5D5, NU5D6, NU5D7, NU5D8, NU5D9, NU6A4, NU6A5, NU6A6, NU6A7, NU6A8, NU6A9, NU6B4, NU6B5, NU6B6, NU6B7, NU6B8, NU6B9, NU6C4, NU6C5, NU6C6, NU6C7, NU6C8, NU6C9, NU6D4, NU6D5, NU6D6, NU6D7, NU6D8, NU6D9, NV4K1, NV4K2, NV4K3, NV4L1, NV4L2, NV4L3, NV5I1, NV5I2, NV5I3, NV5J1, NV5J2, NV5J3, NV5K1, NV5K2, NV5K3, NV5L1, NV5L2, NV5L3.



[bookmark: _Toc69744501]Appendix B: Example scenario – spectrum set-asides and the second-price rule
In particular scenarios, the use of a second-price rule, such as the nearest Vickrey core price rule, in the assignment and downshift stage of the 850/900 MHz band auction may result in an outcome that is not aligned with the general principle of the winning bidder paying a price that reflects the opportunity cost.
This undesirable possibility is expected to be confined to scenarios where the 900 MHz band is one product, comprising 5 lots, and one of the eligible applicants that elects to take up a set-aside lot does not win any further lots.
Assume the following results in the 900 MHz band: BlueTel wins 3 lots, OrangeTel wins one lot, and PurpleTel wins one lot. Lot A is the lower lot of the 900 MHz band, to which the downshift lot will be attached. The possible frequency assignment combinations are the following:
	Option
	A
	B
	C
	D
	E

	1
	Orange
	Blue
	Purple

	2
	Orange
	Purple
	Blue

	3
	Blue
	Orange
	Purple

	4
	Blue
	Purple
	Orange

	5 (x)
	Purple
	Orange
	Blue

	6 (x)
	Purple
	Blue
	Orange


For the purposes of this example, assume BlueTel and PurpleTel each have one lot from lots B to E set-aside for them.
In this scenario, only options 1–4 are compliant with the draft allocation limits direction. Options 5 and 6 would result in PurpleTel obtaining its set-aside in Lot A, which is inconsistent with the draft allocation limits direction. This means that each bidder’s assignment bid options are limited to what they can potentially obtain under one of options 1 to 4:
OrangeTel can bid for A, D or E
BlueTel can bid for ABC, BCD or CDE 
PurpleTel can bid for B, D or E. 
[bookmark: _Toc69744502]Winner determination
In considering the options available to each bidder and using basic numbers for the example, the assignment and downshift stage could occur in a manner as outlined in the following table. Note that the ‘1’ in the ‘WIN’ column indicates that the particular bid option is part of the winner determination, and that the ‘1’ in each cell in the lot columns denotes that the bidder would obtain that particular lot in that bid option (for example, BlueTel bids $0 for lots ABC, $60 for BCD and $25 for CDE):
	WIN
	A
	B
	C
	D
	E
	Bidder
	Bid Amount

	1
	1
	
	
	
	
	OrangeTel
	$0

	0
	
	
	
	1
	
	OrangeTel
	$50

	0
	
	
	
	
	1
	OrangeTel
	$50

	0
	1
	1
	1
	
	
	BlueTel
	$0

	1
	
	1
	1
	1
	
	BlueTel
	$60

	0
	
	
	1
	1
	1
	BlueTel
	$25

	0
	
	1
	
	
	
	PurpleTel
	$0

	0
	
	
	
	1
	
	PurpleTel
	$0

	1
	
	
	
	
	1
	PurpleTel
	$40

	N/A
	1
	1
	1
	1
	1
	N/A
	$100



This means the winner determination, which adds up to $100, is Option 1:
	Option
	A
	B
	C
	D
	E

	1
	OrangeTel ($0)
	BlueTel 
($60)
	PurpleTel ($40)



It should be noted that BlueTel getting lots BCD and OrangeTel getting E would actually lead to a higher value winner determination of $110. However, this is not possible as there is no position for PurpleTel within the range of reserved lots from B–E. This is important to note when understanding the upcoming price calculations.
[bookmark: _Toc69744503]Price calculations
To calculate the Vickrey pricing for each bidder, we need to go through the following steps for each bidder:
(A) Find the bidder’s bid amount in the original winner determination (in this example, OrangeTel = $0, BlueTel = $60, PurpleTel = $40). 
(B) Find the total amount of the original winner determination (in this example, $100).
(C) Find the total amount of the highest value winner determination when excluding (that is, setting to zero) the bids of the particular bidder for which the price is being calculated (for example, to calculate BlueTel’s price, find the highest value winner determination if BlueTel’s bids were all set to zero).
(D) Subtract (C) from (B) to find the amount in the original winner determination that could only be raised from the particular bidder – that is, its incremental contribution.
(E) Subtract (D) from (A) to find the Vickrey price for the bidder.
OrangeTel
OrangeTel’s bid in the original winner determination is $0, so it is self-evident that a second-price rule should result in a price of zero. However, we can still go through the steps:
(A) Bid amount in original winner determination: $0. 
(B) Total amount of the original winner determination: $100.
(C) Total amount of the highest value winner determination when excluding OrangeTel’s bids: $100 (Option 1: same as the original winner determination).
(D) Subtract (C) from (B): $100 - $100 = $0.
(E) Subtract (D) from (A): $0 - $0 = $0.
OrangeTel’s Vickrey price is therefore $0.
BlueTel
BlueTel’s bid in the winner determination is $60 – BlueTel wins its preferred position from lots B–D in this example. If all of BlueTel’s bids were removed from the assignment and downshift stage, the highest value option is Option 3, which totals $90, as shown below:
	Option
	A
	B
	C
	D
	E

	3
	BlueTel ($0)
	OrangeTel ($50)
	PurpleTel ($40)



We can run through the steps to determine BlueTel’s Vickrey price:
(A) Bid amount in original winner determination: $60. 
(B) Total amount of the original winner determination: $100.
(C) Total amount of the highest value winner determination when excluding BlueTel’s bids: $90 (Option 3: OrangeTel = $50 and PurpleTel = $40).
(D) Subtract (C) from (B): $100 - $90 = $10.
(E) Subtract (D) from (A): $60 - $10 = $50.
BlueTel’s Vickrey price is therefore $50. This aligns with the opportunity cost of OrangeTel being willing to pay $50 for Lot D.
PurpleTel
PurpleTel’s bid in the winner determination is $40, winning its preferred position of Lot E. If all of PurpleTel’s bids were removed from this assignment and downshift stage, the highest value winner determination that meets the set-aside obligations remains Option 1 but with PurpleTel’s bid at $0, it totals $60.
	Option
	A
	B
	C
	D
	E

	1
	OrangeTel ($0)
	BlueTel ($60)
	PurpleTel ($0)



The steps to determine PurpleTel’s Vickrey price are as follows:
(A) Bid amount in original winner determination: $40. 
(B) Total amount of the original winner determination: $100.
(C) Total amount of the highest value winner determination when excluding PurpleTel’s bids: $60 (Option 1: OrangeTel = $0 and BlueTel = $60).
(D) Subtract (C) from (B): $100 - $60 = $40.
(E) Subtract (D) from (A): $40 - $40 = $0.
PurpleTel’s Vickrey price is therefore $0. This does not align with the opportunity cost of OrangeTel being willing to pay $50 for Lot E.
[bookmark: _Toc69744504]The issue with PurpleTel’s price
The problem with PurpleTel’s price is that it does not accurately reflect the opportunity cost. 
In this instance, OrangeTel is willing to pay $50 to get either Lot D or Lot E. OrangeTel’s bid for Lot D is reflected in BlueTel’s price of $50 – an intuitive outcome that is possible as BlueTel obtaining lots ABC is a viable alternative winner determination. However, even though OrangeTel is willing to pay $50 for Lot E, the only alternative winner determination option that would enable OrangeTel to obtain Lot E is Option 4 – as Option 6 is ruled out by the allocation limits direction effectively prohibiting PurpleTel receiving Lot A as its set-aside lot. The value of Option 4 is only $50, so it is not even the highest value winner determination with PurpleTel’s bids set to zero and is therefore not included in the price calculation. The inability to use Option 6 in calculating prices leads to an outcome that is not aligned with the concept of Vickrey pricing. 
The alternative of allowing Option 6 to be included in price calculations is not feasible, particularly as the value of that winner determination would have been higher than the actual winner determination. This could result in prices that are greater than the actual bids placed (for example, PurpleTel’s calculated Vickrey price would be $50 despite its bid only being $40, as (C) = $110 > (B) = $100, which means that (D) is negative $10 and would have to be added to the original bid amount).
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