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Executive summary

Introduction and background
Switching off analog television will free up a significant amount of valuable radiofrequency spectrum, known as the digital dividend.
There are three steps to realising the digital dividend:
1. completion of the switchover to digital television
2. clearance of digital television services from the block of UHF spectrum corresponding to television channels 52–69

3. reallocation of the cleared spectrum to new users.
This discussion paper concerns the second step, commonly known as the ‘restack’.
To give effect to the restack, the ACMA will need to develop new channel plans, in consultation with broadcasters, which permit all digital television services to operate in the spectrum below channel 52. Broadcasters will implement the channel changes by retuning or replacing transmitters and making any required ancillary changes.

When the restack occurs at a particular transmission site, viewers receiving their television services from that site will usually need to retune their television or set‑top‑box. Retuning (sometimes called rescanning) is a minor procedure, usually initiated through the menu button on the remote control of a digital television or set‑top‑box. The ACMA will work closely with the Department of Broadband, Communications and the Digital Economy (DBCDE), government and industry on strategies to inform or assist viewers in the lead up to the restack in each area.

In July 2010, the Minister for Broadband, Communications and the Digital Economy directed the ACMA on a range of issues related to the restack task. The Australian Communications and Media Authority (Realising the Digital Dividend) Direction 2010 (the minister’s direction) established high-level objectives for the ACMA’s restack planning, including:

· the requirement to clear the dividend band (694–820 MHz)

· the requirement to complete restack as soon as possible (with a target of end 2014)

· the number of services to be planned at each location (generally six but nine in licence overlap areas

· the reservation of some VHF spectrum for the possible expansion of digital radio into regional areas (14 MHz)
· the requirement to consolidate all metropolitan area services at main transmission sites onto VHF.
Planning objectives and principles 
The minister’s direction left a number of planning issues for the ACMA to determine. These issues need to be settled and a clear and unambiguous set of guiding principles developed before channel planning for the restack can begin.

The primary purpose of this discussion paper is to seek comment on a proposed set of planning principles that will pave the way for restack channel plans to be developed in order to clear the digital dividend.
In consultation with industry and the public, the ACMA is able to make channel plans under the Commercial and National Television Conversion Schemes. In addition to current powers of the ACMA, the Broadcasting Legislation Amendment (Digital Dividend and Other Measures) Bill 2011 contains proposed new channel planning powers that have been designed to assist the ACMA with the challenge of restack planning.
 While the final powers the ACMA will exercise in order to determine area-by-area restack channel plans and timetables should become law in the course of this year, the ACMA is meanwhile consulting widely on the high level planning principles that would be taken into account in developing those channel plans.
Section 3 of the discussion paper proposes a list of the overall objectives for the restack channel planning process. These objectives will be considered in settling the planning principles.

Although some of the proposed planning principles simply reflect the minister’s direction, other important issues have been left for the ACMA to resolve. Of these, the choice of an overall channel planning approach is by far the most significant.
Channel planning approach
In consultation with the broadcasting industry, two main candidate planning approaches have been identified, known as the ‘block’ and ‘minimum moves’ planning approaches. The block planning approach would see television services at all sites planned using ‘blocks’ of adjacent channels (for example, 28, 29, 30, 31, 32, 33). The commercial TV industry sees both short- and long-term advantages in moving to this approach.
The minimum moves planning approach reflects the more conservative, incremental way that Australian television planning has proceeded to date. This approach typically results in a wider spread of television channels in use at each site, as new services are added while minimising changes to existing services.

Section 4 of the discussion paper compares these planning approaches in detail, evaluating each against the proposed objectives of restack planning and, in particular, the key issues of cost (including cost to broadcasters and costs to viewers) and viewer disruption, timing implications for completion of the restack and long-term benefits.

To test the feasibility of both planning approaches and compare their costs and timing implications, the ACMA has prepared channel plans using the two planning approaches for Queensland and adjacent areas. Queensland was chosen as it contains the most congested part of the country for television channel planning (Brisbane and the south east corner) and represents a large enough sample of sites to help draw useful conclusions about how the approaches would compare nationally.

In relation to costs, a critical finding from the Queensland case study is that the method of restack implementation chosen will have a much larger bearing than the choice of planning approach. The ACMA has considered two implementation methods. The cheapest of these is the so-called ‘TRU method’, which would involve the use of transportable ‘temporary retune units’ to keep services on air at each site while the existing transmission equipment is retuned or replaced as necessary. Having regard to its considerably lower cost, the ACMA has assumed the industry will adopt the TRU method, or something similar.
If the TRU method (or similar) is adopted, the ACMA concludes that the cost of implementing the block approach is likely to be little different to that for the minimum moves approach. It is also likely to be completed in the same time or fractionally more quickly.
Turning to the respective benefits of the two planning approaches, the ACMA has identified a number of long-term benefits of the block approach compared to minimum moves approach. These benefits are: 
· coverage of services will be the most equal possible with all services at a location operating in the same band and over a smaller range of channels. (This means viewers who are able to receive one service should be able to receive all services in that area using a single receive antenna)
· new viewer antennas can be simpler and smaller
· master antenna TV systems can be simpler and cheaper
· the addition of future gap filler sites will be more cost effective as off-air inputs should be more readily available
· there are benefits for non-broadcast use of the ‘white space’ between television services.
As the ACMA has so far found little difference between the two planning approaches in terms of viewer costs or disruption, and as the block approach has modest but real long-term benefits when compared to the minimum moves approach, and after considering all of the proposed objectives of the restack planning process, the ACMA has formed a preliminary view in favour of the block planning approach.

A critical purpose of this discussion paper is therefore to test some of the ACMA’s key assumptions underlying this preliminary view.
Unlike the choice of planning approach, which is for the ACMA to make, the choice of implementation method is ultimately one for the television industry in consultation with the government. However, the ACMA notes that the planning approach and the implementation methodology have a degree of interdependency. The ACMA’s preliminary view in favour of block planning necessarily rests on assumptions about how industry will implement the restack. For this reason, the ACMA is seeking to test its key assumptions that:

· industry will adopt the TRU implementation method, or something similar
· under the implementation method adopted, there will be little difference in costs, timing implications or disruption as between the block and minimum moves approaches.
If these assumptions are incorrect and implementation of the minimum moves approach is likely to be significantly cheaper or quicker than the block approach, the ACMA will need to reconsider its preliminary view. The government is a key stakeholder as it will incur a significant proportion of the costs at least in respect of the national broadcasters. The Minister also has the power to direct the ACMA on further aspects of restack planning.
More detailed analysis is contained in four supporting reports which have been released at the same time as this discussion paper. These reports underpin the comparison of planning approaches in Chapter 4.
Having formed the preliminary view to adopt block planning, the ACMA has developed a proposed set of planning principles that are consistent with the block planning approach.

Industry coordination
In order to minimise viewer disruption, all changes to affected services at a transmission site will need to occur simultaneously. This will require a high level of industry cooperation and coordination. It seems likely, regardless of the implementation method used, that a paradigm shift from the legacy, largely individual broadcaster, method of implementing changes to infrastructure, to a more holistic industry level approach will be necessary to achieve restack in the desired timeframe. This is particularly relevant to the TRU method.
Planning principles

Section 5 contains a comprehensive list of the ACMA’s proposed planning principles. The draft planning principles address four broad types of issues:

1. the overall channel planning approach to be followed

2. the technical basis for planning

3. arrangements to support digital radio spectrum requirements

4. a range of lower level planning principles including the use of single frequency networks (SFNs) and channel assignment rules.
Other significant issues addressed include:

· how best to take account of existing viewer antenna populations

· treatment of broadcaster off-air feed arrangements.
As well as considering any submissions in response to the present paper, the ACMA has convened an informal consultative committee of government and industry representatives, the Restack Planning Advisory Group (RPAG). After consideration of submissions and any responses obtained through the RPAG, the ACMA proposes to finalise a set of television restack planning principles. It is envisaged these would replace or vary current principles for digital television planning, which are contained in a number of documents including the Digital terrestrial television broadcasting planning handbook—March 2005 (the DTTB planning handbook) and the General approach to digital television planning.
Urgency
Resolution of the issues raised in this discussion paper is urgent. Completion of restack implementation in accordance with the ministerial direction and explanatory statement critically depends on completion of restack planning for all areas as soon as possible. This will maximise the time available to industry to implement the restack consistent with the 2014 goal.

The ACMA intends to consider responses to this discussion paper and make its final decision on planning principles at its May 2011 meeting. To allow submissions to be adequately considered, they will need to be received in early April. The comment period therefore closes on Monday 4 April 2011.
Individuals and organisations proposing to make a submission should note that the ACMA will be better able to consider issues raised in submissions where the claims made are supported by evidence. The ACMA is less likely to change its preliminary views if the issues raised are matters of opinion and not supported by evidence, facts, studies or research.

Invitation to comment
The ACMA invites industry and other interested stakeholders to make submissions on the issues raised in this paper. Submissions may be sent by post to:
Chief Engineer & Manager
Television Planning Section
Australian Communications and Media Authority
PO Box 78
BELCONNEN  ACT  2616
Or via email to:

digitaltvreplan@acma.gov.au
Electronic submissions in Microsoft Word or Rich Text Format are preferred.
Media enquiries should be directed to Ms Emma Rossi on (02) 9334 7719 or by email to media@acma.gov.au. Any other enquiries may be directed to Alastair Gellatly, Chief Engineer and Manager, Television Planning Section, (02) 6219 5246.
The closing date for submissions to this discussion paper is 4 April 2011.
Effective consultation
The ACMA is working to enhance the effectiveness of its stakeholder consultation processes, which are an important source of evidence for its regulatory development activities. To assist stakeholders in formulating submissions to its formal, written consultation processes, it has developed Effective consultation: A guide to making a submission. This guide provides information about the ACMA’s formal, written, public consultation processes and practical guidance on how to make a submission.
Publication of submissions
In general, the ACMA publishes all submissions it receives. However, the ACMA will not publish submissions that it considers contain defamatory or irrelevant material.
The ACMA prefers to receive submissions which are not claimed to be confidential. However, the ACMA accepts that a respondent may sometimes wish to provide information in confidence. In these circumstances, respondents are asked to identify the material over which confidentiality is claimed and provide a written explanation for confidentiality claims.
The ACMA will not automatically accept all claims of confidentiality. The ACMA will consider each claim for confidentiality on a case-by-case basis.
When can the ACMA be required by law to release information?
The ACMA may be required to release submissions by law under the Freedom of Information Act 1982 (Cth) or for other reasons including for the purpose of parliamentary processes or under court subpoena. The ACMA will seek to consult respondents of confidential information before that information is provided to another party, but the ACMA cannot guarantee that confidential information will not be released through these or other legal means.
Sharing of information
Under the Australian Communications and Media Authority Act 2005, the ACMA is able to disclose submissions to the minister, to the Department of Broadband, Communications and the Digital Economy including authorised officials, to Royal Commissions and to certain Commonwealth authorities such as the Australian Competition and Consumer Commission and Australian Securities and Investments Commission.
If information is accepted by the ACMA as confidential, the ACMA will seek to consult with the respondent of the information where the ACMA intends to share that information.
Status of this paper
This paper contains information about proposed decisions that ACMA may make, once comments received in response to this paper have been considered. This paper also provides background information to assist people in making comments to the ACMA. Nothing in this paper should be taken to bind the ACMA to any particular course of action.
1 Introduction
Restack – what is it?

Following the switchover from analog to digital television a significant amount of spectrum will be freed up. This freed spectrum is known as the digital dividend. The minister’s announcement in June 2010 identified the size (126 MHz) and frequency band (694–820 MHz) of the UHF digital dividend.

There are three key areas of work related to yielding the digital dividend. The first is completion of the switchover to digital television, which results in the cessation of analog television services. The second is the process of clearing digital television services from the identified digital dividend band. The third is the configuration and allocation of the cleared spectrum to new users.

This discussion paper concerns the second process, the clearing of digital television services from the identified digital dividend band. This process is commonly referred to as the ‘restack’.
The restack process will have two phases. The first phase will involve the revision, in consultation with broadcasters and other affected persons, of the channel plans to determine the channels to which digital television services will move. In this phase, the ACMA will also determine the timeframes in which the channel changes will need to take place.
The second phase of the restack involves broadcasters, transmission service providers and site owners implementing the channel changes. This will require changes to the transmission infrastructure to retune or replace the transmitters and related equipment such as the combiners used to combine the output of several transmitters in to the antenna feeder cable. In some cases, transmission antennas may also need to be changed, as may program input arrangements.

When the restack occurs at a particular transmission site, viewers receiving their television services from that site will need to retune their televisions or set-top-boxes to reacquire the television signals. As the ACMA develops implementation timetables for the restack, it will work closely with DBCDE, the government and industry on measures to assist or inform viewers in relation to retuning television receivers.
This discussion paper comes early in the first phase of the restack process. It deals with the objectives and principles that will govern the ACMA’s restack planning process. There will be further details that will need to be addressed in subsequent area by area planning for the restack that are not covered in this paper.
The minister’s direction

The minister, in July 2010 directed the ACMA on a range of issues related to the replanning of digital television to yield the 126 MHz of digital dividend. The Australian Communications and Media Authority (Realising the Digital Dividend) Direction 2010 (the minister’s direction) sets several of the high-level objectives for the ACMA’s restack planning. These objectives include:

· the requirement to clear the dividend band (694-820 MHz)

· the requirement to complete restack as soon as possible (with a target of end 2014)
· the number of services to be planned at each location (generally 6 but 9 in licence overlap areas)
· the retention of VHF spectrum for digital radio purposes (14 MHz)
· specific planning arrangements for metropolitan area main transmission sites (all services to be in VHF)
· the requirement to consider viewer and broadcaster costs and viewer disruption resulting from any changes that are not necessary for, or consequential to, the achievement of the policy objectives of the minister’s direction. 
A copy of the minister’s direction and the explanatory statement can be found at Attachment A and Attachment B respectively to this discussion paper.

Purpose of this discussion paper

The minister’s direction settled several of the key high-level restack objectives and some of the detailed planning principles to be applied. However, a number of important restack matters were left to the ACMA to determine. These issues need to be settled, and a clear and unambiguous set of guiding principles developed, before the ACMA’s replanning of digital television channels can commence. 
This paper proposes a set of restack planning objectives (Section 3.1 page 8) that identify the high-level outcomes expected from restack. In addition to those objectives derived from the minister’s direction a number of other objectives have been proposed that are either implicit in the restack task or otherwise desirable.
While the restack objectives set the desired high-level outcomes, in order to achieve the restack objectives there is a need for restack planning principles that provide guidelines for detailed channel planning.
The principles will need to address the following restack planning issues:
1. the overall channel planning approach to be followed
2. the technical basis for planning
3. arrangements to support digital radio spectrum requirements
4. a range of lower level planning principles including the use of single frequency networks (SFNs) and channel assignment rules.
Of these, the overall channel planning approach is by far the most complex and important issue needing to be resolved prior to the commencement of detailed restack planning. Two main candidate planning approaches have been identified and considered in detail: these have been termed the ‘block’ and ‘minimum moves’ planning approaches.
The block planning approach was initially proposed to the Australian Government by the commercial television sector during consultation prior to the digital divided decision. It would take a green fields approach to channel allotments for each transmission site, placing all services at a site in one of five blocks of six contiguous channels.

The alternative approach is referred to as the minimum moves approach. It would aim to minimise the number of channel moves by only changing the channel allotments where absolutely necessary. A necessary move is either: one where the current channel is in the digital dividend band, or a consequential move to make way for another service to move.
The two planning approaches are not the only possible planning approaches, rather they represent end points on a continuum. Hybrids or compromises are possible, however in the time available the ACMA has chosen to examine in detail the two approaches only, representing on the one hand an innovation strongly supported by all commercial television broadcasters and, on the other, an incremental approach that is characteristic of Australian television planning over many years. 

There are costs and benefits to the various planning approaches. A major objective of this discussion paper is to identify and if possible quantify these benefits and costs in order to assist the ACMA to make an informed decision on the matter. The ACMA’s proposed set of restack planning principles are set out in Section 5.1, commencing on page 22.
A number of lower level issues are also canvassed in this discussion paper and comments are invited on these issues. Resolution of some of these other issues is not critical to the commencement of planning and if some of these issues cannot be finalised quickly the ACMA may decide to commence planning and in parallel work with industry to resolve any outstanding matters. Such an approach may be taken for issues that can either be considered on a case-by-case basis and comment sought on the specific case as part of consultation on individual channel plans; or where the current planning principles are appropriate and could continue to be used in the interim.
Following consultation on this discussion paper and consideration of comments received, the ACMA will make a decision to adopt a final set of restack planning principles.

Urgency of resolving planning principles
Resolution of the issues raised in this discussion paper is urgent. Achievement of the target of 2014 completion for restack implementation will require broadcasters to know the final details of all restack channel plans as soon as possible to maximise the period available for implementation. Settlement and finalisation of restack plans and the development of detailed implementation timetables cannot proceed until the planning principles, including the choice of planning approach, have been resolved. To maximise the time available for implementation prior to the end of 2014, the ACMA intends to consider responses to this discussion paper and make its final decision at its May 2011 meeting. To allow submissions to be adequately considered, they will need to be received in early April. The comment period therefore closes on Monday 4 April 2011. 
Following the decision on the planning principles, a technical restack planning document will then be drafted, in consultation with industry, to reflect these high level decisions and provide more detail where required. The existing planning documentation, which codified the planning assumptions for the development of the initial digital channel plans, will also be reviewed and revised where necessary.
Related reports
There are four reports that should be considered in conjunction with this discussion paper. Three of these reports were prepared by the ACMA’s broadcast planning engineers and one by a consultant commissioned by the ACMA. These reports have been developed in order to compare and evaluate the alternative planning approaches. 
The first report describes two channel plans the ACMA has prepared for the non-remote parts of Queensland—one using a block planning approach and the other a minimum moves approach.
 The report also provides an analysis of the basic metrics of the two plans indicating the number of services and sites affected and a range of other quantitative values associated with the plans.

The second report describes a costing model that the ACMA has developed. The report describes the results of using the model to assess the relative costs of the two approaches.

The third report, provided under consultancy from Kordia Solutions, provides the modular costs for transmission equipment and the times needed to install or retune equipment that were used in the development of the costing model described in the second report and the timing and sequencing analyses described in the fourth report.

The fourth report provides an analysis of the implementation sequencing and timing in order to evaluate whether one approach will take longer to implement than the other.

Industry advisory group

The ACMA has established an informal consultation forum: the Restack Planning Advisory Group (RPAG). The RPAG provides a forum for the ACMA and industry to discuss proposals relating to replanning digital television channels to facilitate the restack as well as restack implementation and timing issues. It is one way in which the ACMA will gather evidence on which to base its decisions. The RPAG is not a substitute for public consultation on formal instruments, nor is it the only way industry may discuss restack related matters with ACMA officers.

Organisations represented on the RPAG include: national broadcasters (ABC and SBS), commercial television broadcasters, commercial radio broadcasters, FreeTV Australia, Commercial Radio Australia, Transmitters Australia, Broadcast Australia, DBCDE and the ACMA. The RPAG met in November 2010 and a working group meeting was held in December 2010 to consider draft reports comparing and evaluating the alternative restack planning approaches. 
Documents considered by the RPAG are available on the ACMA web site. 
2 Background

Previous television channel planning

Analog television services were planned such that there was at least one unused channel in between services to avoid interference. In VHF, the services were typically planned on every second channel and in UHF on every third channel. The UHF planning arrangement of every third channel resulted in sets of six planned channels at each site. For example, a commonly used set of channels was 54, 57, 60, 63, 66 and 69. If this was not available, 53, 56, 59, 62, 65 and 68 was used or 52, 55, 58, 61, 64 and 67. Mostly five or fewer services were implemented leaving one or more of the channels in each set vacant.
One of the overarching concerns in planning the introduction of digital television was the aim to minimise costs and disruption for viewers and broadcasters. Channels for digital television services were slotted into gaps between the channels used by analog services, taking care to avoid or minimise the potential for interference, especially to analog viewers.
 In the early days of digitisation, such was the concern about the potential for interference to the analog television reception, still enjoyed by the great majority of viewers, that an interference management scheme was set up to address any interference to analog reception. A new part was added to the Technical Planning Guidelines (TPGs) made under section 33 of the Broadcasting Services Act 1992 (the BSA) and broadcasters set up a call centre and had technicians available to attend a viewer’s premises if necessary.

While this enabled the successful introduction of digital television, this planning approach also resulted in digital television channels being scattered across the television bands without a particular pattern or structure.

Introduction of digital television 

Planning for the introduction of digital television began in 1998 with the first services commencing in metropolitan areas in January 2001. The planning of digital television was guided by a number of documents including the Digital terrestrial television broadcasting planning handbook – March 2005 (the DTTB planning handbook) and the General approach to digital television planning – April 2002.

A key concept in digital television planning was the aim of achieving the ‘same coverage’ as the analog services.
 Extensive technical analysis and research was undertaken to determine an approach to planning that would as far as practicable meet that aim. The work of the Digital Television Channel Planning Consultative Group (DTCPCG) sub-group on same coverage can be found in Appendix A to the DTTB planning handbook.
The rollout of digital television transmissions commenced in early 2001 and is complete in metropolitan areas and nearing completion in most regional areas of Australia.
 Viewers in areas where digital services have been rolled out are receiving both analog and digital transmissions by virtue of the simulcast period, or where the simulcast period has ended, digital transmissions only. On 19 October 2008, the minister released the Australian Government’s digital switchover timetable, setting out the timetable for the switchover to digital-only television.
 The analog transmissions will be progressively switched off region-by-region across Australia by the end of 2013.

The first Australian full analog-to-digital television broadcasting switchover took place in the Mildura/Sunraysia region, where analog television ceased broadcasting on 30 June 2010. Switchover to digital only transmissions has also occurred in regional South Australia and Broken Hill, taking place on 15 December 2010. Following switchover, broadcasters are now delivering digital-only television services to viewers who received terrestrial analog services in the licence area.
As digital switchover continues throughout Australia, the ‘same coverage’ objective of the conversion schemes will ensure that most viewers will continue to receive terrestrial television services after the cessation of analog transmissions at the end of the simulcast period.
In 2010, regional broadcasters committed to rolling out additional digital transmitters to fill in coverage gaps and to convert many analog retransmission facilities licensed to third parties, such as local councils, in areas where terrestrial digital television services were not available. Viewers in remaining signal-deficient areas, including any analog retransmission sites that are not converted to digital by broadcasters, will progressively be able to access the Viewer Access Satellite Television (VAST) service.
The digital dividend

The completion of the digital switchover process will result in the freeing up of parts of the spectrum formerly used for analog transmissions as a digital dividend, permitting refarming of this spectrum for alternative uses.
In January 2010, the Australian Government released the Digital Dividend Green Paper, which indicated the government had agreed on a target UHF digital dividend of 126 MHz.
 Studies by the ACMA and by Kordia Solutions Pty Ltd, referred to in the green paper, demonstrated the feasibility of planning six services at each location and achieving a 126 MHz digital dividend.

The minister’s announcement on 24 June 2010 confirmed the size (126 MHz) and frequency band (694-820 MHz) of the digital dividend.

The digital dividend frequency band corresponds to current television channels 52–69. Removing these 18 channels from those available for digital television will reduce the number of available television channels to 32. DAB+ digital radio also needs to be accommodated within these channels and, as noted in the introduction to this paper, the minister has directed the ACMA to retain 14 MHz (equivalent to two television channels) in VHF for digital radio. This leaves 30 channels, or six VHF and 24 UHF channels, available for digital television services Australia-wide. 
With six digital television services to be planned in each area as per the minister’s direction, the equivalent of five channel sets are available for planning.
The matters contained in the minister’s direction, including the number of services to be planned at each location and the amount of spectrum reserved for digital radio, are binding on the ACMA. Accordingly, it is not seeking submissions on these issues.
Regulatory background
The channel planning undertaken to date for the introduction of digital television services has been given effect by creating digital channel plans (DCPs). DCPs for metropolitan and regional licence areas are prepared under section 9 of the Commercial Television Conversion Scheme (CTCS) and section 9 of the National Television Conversion Scheme (NTCS). Metropolitan and regional DCPs are prepared having regard to the policy objectives set out in subclauses 6(3) and 19(3) of Schedule 4 to the BSA.
DCPs in remote licence areas are prepared under sections 94 and 88 of the CTCS and NTCS respectively and are prepared having regard to the policy objectives in section 90 of the CTCS and section 84 of the NTCS.

The conversion schemes were designed with the commencement of digital services in mind. At the time the schemes were drafted, little was known about what would happen after switchover. Consequently, while the DCPs remain in force after switchover (i.e. when the analog/digital simulcast ends) the ACMA may only vary a DCP in limited circumstances after this time. This makes DCPs of limited utility in giving force to restack channel plans after the end of the simulcast period.

Licence area plans (LAPs) prepared under Part 3 of the BSA are the only other current broadcast planning power that could be used. In December 2010, DBCDE published an exposure draft of proposed legislative changes that include a new power—a Television Licence Area Plan (TLAP). The DBCDE website states:

The Broadcasting Legislation Amendment (Digital Dividend and Other Measures) Bill (the Bill) would amend the Broadcasting Services Act 1992 (BSA) and the Radiocommunications Act 1992 to provide the Australian Communications and Media Authority with improved planning and enforcement powers required to effectively undertake the planning and stacking of digital television channels needed to achieve the digital dividend.
The exposure draft can be downloaded from the DBCDE website. Just prior to release of this discussion paper, the Broadcasting Legislation Amendment (Digital Dividend and Other Measures) Bill 2011 was introduced into parliament.

3 Planning objectives and principles
Before the ACMA can plan the restack of digital television services to clear the digital dividend band, it is desirable to articulate a set of high-level objectives for the process. The objectives would inform the development of the detailed planning principles that will guide the ACMA in the development of specific channel plans. There are some important choices to be made in settling the planning principles and the ACMA will test how well the principles promote the planning objectives to help it decide upon the most appropriate planning principles.
3.1 Proposed planning objectives

The following proposed objectives have been the subject of informal consultation with key industry representatives and DBCDE. Subject to any comments received, these are the objectives the ACMA proposes to use to help inform settlement of the planning principles.
Some of these objectives have been set by the government through the minister’s direction to the ACMA (see Attachment A). Objectives consistent with those set out in the minister’s direction are marked with an asterisk (*). A number of other objectives have been proposed that are either implicit in the restack task or otherwise desirable.
It is important to note that the settlement of the planning principles may require a balancing of competing objectives. Consequently, these objectives need to be considered together and not individually in isolation of one another. The proposed objectives are:
· clear the digital dividend band of broadcasting services as soon as practicable*
· plan for six digital channels at each transmission site*

· plan for six VHF channels at all metropolitan main station sites*
· plan such that coverage of all six channels is similar

· aim to maintain or improve digital television coverage

· aim to simplify viewer reception of terrestrial digital television

· aim to establish spectrum planning arrangements that support future needs

· retain 14 MHz of spectrum in VHF Band III for possible expansion of digital radio*
· comply with the legislated framework

· consistent with the minister’s direction, the ACMA should wherever possible:*
a) minimise viewer costs and disruption 

b) minimise commercial and national broadcaster costs.
Subsequent references in this discussion paper to particular proposed planning objectives simply use the term ‘Objective’ and the relevant number, for example, Objective 6 or Objective 10(a).
3.2 Planning principles and the overall approach to planning

Planning principles are guidelines that are to be used by the ACMA’s planners in preparing channel plans. Principles include such issues as whether the allotted restack channel of a service should be in the same band as its current band or not; whether sites with no past history of using UHF Band IV channels (channels 28–35) should be allotted restack channels in Band IV; and the order in which the assignment of channels should be made (i.e. which broadcaster will have the lowest channel allotted at a site). Once defined, the ACMA’s planners would follow the principles as closely as possible. If two principles conflict, a case-by-case judgement would need to be made. As policies rather than legislative instruments, the principles are not binding on the ACMA (although the minister’s direction is binding). Where individual channel planning proposals depart from the principles, however, it is expected that a detailed explanation would be provided in the documentation accompanying the draft channel plan.
An overall planning approach, such as the block planning proposal, effectively combines a number of planning principles into a defined approach to the restack planning task. Key principles that would be relevant to block planning include: all channels for a site should be in the same band (VHF or UHF); and UHF channels should be in a contiguous block at each site.

By contrast, under a minimum moves planning approach the corresponding principles would be for services not to change bands (except when necessary to comply with the minister’s direction) and for the span of channels allotted to a site to be minimised where practical.
The planning principles also need to set the technical basis for planning, including the assumed transmission parameters used by the broadcasters, the minimum signal levels needed to provide adequate coverage and the relevant interference protection ratios that allow the potential for interference between services to be predicted using desk top computer modelling.
Some of the planning principles may appear very similar to the objectives. The key difference is that an objective indicates what should be achieved and a principle, once settled, will provide guidance or specify how the objective should be satisfied. For example, one objective is to retain 14 MHz of VHF spectrum for digital radio. The corresponding principle might specify which two television channels should be retained in every area; alternatively, it might provide that the two channels should be determined on a case-by-case basis.
As noted in the introduction to this discussion paper, the overall approach to planning—including the choice between the block and minimum moves planning approaches—is the most important issue to be resolved when settling the planning principles. Before a full set of planning principles for the restack is canvassed in Section 5, in Section 4 the ACMA examines the two planning approaches and comes to a preliminary view on which to adopt. This preliminary view informs the draft planning principles proposed in Section 5.1.

Section 5.2 then provides more detailed discussion and background to explain the proposed planning principles.

Section 6 provides a summary of the suitability of the alternative planning approaches compared in Section 4, lists the proposed planning principles from Section 5, and invites readers to make comments to the ACMA on these issues. 
4 Channel planning approach

This section of this discussion paper describes how the ACMA has evaluated the alternative planning approaches in order to gather the necessary evidence for it to make an informed decision on the matter.

Commercial television broadcasters and FreeTV Australia have jointly proposed that a block planning approach be used to achieve the restack. The proposal is that all services at a transmission site are planned in a block of six contiguous channels. This leads to four UHF blocks of six channels: 28–33, 34-39, 40–45 and 46–51. VHF sites would use six of the eight available VHF Band III channels.
Previous planning undertaken by the ACMA and its predecessor (the Australian Broadcasting Authority) has typically sought to minimise the number of services that would change channels in order to effect a desired change. Such an approach is referred to here as the minimum moves approach. 
4.1 Comparison of planning approach methodology
Superficially at least, the minimum moves planning approach would seem less disruptive and less costly compared to the block planning approach, as fewer services would have to change channels. However, during informal consultation between the ACMA and industry, FreeTV Australia made a number of claims about the benefits of the block planning approach. The ACMA has sought to test these claims. 

While all identified objectives of the planning approach are relevant to the comparison of planning approaches, at the outset four key issues were identified that were of particular relevance to the choice of planning approach. These four issues are not additional to the proposed objectives. Rather, they represent a subset of the objectives, to which the ACMA has decided to give the greatest weight in choosing the correct planning approach. The four key issues follow, with the objectives from which they are derived shown in brackets:

4. the costs to broadcasters and through them to the government (Objective 10)
5. the time it would take to complete the restack (Objective 1)
6. viewer costs and disruption (Objective 10)
7. he longer-term benefits (Objectives 5, 6 and 7).
To allow an objective comparison of broadcaster costs and restack timing issues in particular, the ACMA undertook a detailed analysis of the alternative planning approaches.
To make the analysis manageable, a case study for the Regional Queensland and Brisbane region was chosen. This area was considered large enough to yield statistics that would allow useful comparisons to be made between the two planning approaches. In addition, it was considered that south-east Queensland presents the most difficult planning task in Australia. If application of either planning approach is practicable in south-east Queensland, it is likely it will also work in other congested areas. 
Using a common set of assumptions, two indicative channel plans for Queensland were developed, one using the block planning approach and the other the minimum moves approach.

The two channel plans formed the basis for the subsequent analysis. Basic analysis such as the number of services, and sites that would change was undertaken. However, the key issues were expected to be the relative cost of each planning approach and whether one approach would take longer than the other to clear the digital dividend.

Consultants expert in television transmission infrastructure were engaged to advise on the cost and time required to make the changes that would be necessary at transmission sites to effect the restack. From this advice, the ACMA developed a costing model to analyse the costs. This advice also fed into detailed analysis of the time it would take restack all the sites considered in the indicative channel plans.

An important assumption underlying the entire analysis was that viewers should not have to retune their televisions multiple times as a result of services at the same site changing channels on different dates. In contrast to the situation with digital television rollout, this means that restack will require a coordinated approach to all channel changes at each site so that a single viewer retune is possible. 
Initially, consideration of the time required to retune the existing transmitters and combiners led to an implementation methodology whereby only one transmitter was able to be retuned in a single overnight outage. Consequently, if more than one service was affected by the restack at that site, then all transmitters would need to be replaced. This method of restack implementation was termed the ‘replacement method’. It would effectively allow a complete new transmission chain up to the antenna feeder to be built while the current services remained on air. However, a concern arose that retuning of the highest power equipment could take longer than a single night. This led to consideration of an alternative restack implementation method, termed the ‘TRU method’.
The critical feature of the TRU method is the use of a temporary retune unit (TRU) consisting of transmitters and combiners to keep services on air while the existing equipment on site (primarily the transmitters and the combiner) is retuned. The temporary retune unit is then moved to and reused at the next site. The TRU equipment will also need to be retuned, but how frequently depends on both the planning approach and the configuration of the TRU.

The TRU method would essentially allow uninterrupted services to viewers and allow more time on site. A short service outage would be necessary when connecting and disconnecting the TRU to the transmission antenna (a similar outage would be required under the ‘replacement method’ when the new equipment is put to air). Not all equipment will be able to be retuned. For example, under the TRU method used in the analyses, high-power UHF combiners are assumed to be replaced.
Similar approaches have been used elsewhere. One supplier has advised the ACMA that it has the capability to purpose build a container with transmitters, combiners and air-conditioning. They indicated that they had supplied such containerised transmission systems for broadcast networks in Europe including the UK.
The following subsections describe the detailed analysis and observations made, before presenting the ACMA’s preliminary view on the planning approach that should be adopted.

4.2 Development of two indicative Queensland channel plans

Overview

The ACMA engineering report TPS2011/01: Digital dividend: Comparison of two restack planning approaches, provides two indicative restack digital channel plans for broadcast sites within the Regional Queensland and Brisbane Licence Areas for the purpose of allowing case study comparisons to be performed on each indicative plan.
, 

The report presents two indicative digital channel plans that are representative of the block and minimum moves planning approaches and provides a comparison of the basic characteristics of the plans.
The preparation of the two plans clearly demonstrates that it is feasible to develop a channel plan utilising either the block or minimum moves planning approaches that will meet the restack objectives.
In preliminary consultation via the RPAG, FreeTV Australia expressed concerns that the indicative channel plans presented in engineering report TPS2010/14 did not include channels for some new metropolitan area gap filler sites and proposed retransmission conversion sites. It had not been possible to identify channels for such sites because detailed proposals for these sites were not received by the ACMA until after the first version of these Queensland indicative channel plans was distributed. The revised engineering report 2011/01 identifies channels for all of the proposed gap filler and digital retransmission conversion sites.
Observations

Initial observations, in terms of the basic parameters evaluated, are that the scale of the differences between planning approaches is relatively small in comparison to the scale of the changes required to clear channels 52–69. This is illustrated by the fact that the indicative minimum moves plan leads to 69.3 per cent of services changing channels, which is approximately 10 per cent less than the 79.8 per cent of services that would change under the block plan approach. These changes affect nearly all of the 75 current broadcaster transmission sites evaluated in engineering report TPS2011/01. Eleven sites are unchanged under the minimum moves plan, whereas four are unchanged under the block plan. 
Changes at high power sites (there are nine considered in the report) are particularly significant as the costs incurred at these sites are higher than those at lower power sites.
 Under the minimum moves channel plan, three of these high power sites are unchanged, but all high power sites are changed under the block plan. Furthermore, five high power services at two sites change bands (VHF-to-UHF or UHF-to-VHF) under the minimum moves plan, compared with the 11 high power services at five sites that change bands under the block plan.

One area where moderately large differences in the planning approaches were identified is the effect on off-air inputs. Off-air inputs are often used at repeater sites to receive the signal to be transmitted.
 Under the block plan, approximately 24 per cent more sites would require changes to at least one off-air input channel.
A further issue with off-air inputs is that it may be more difficult to implement an off-air feed arrangement when any of the repeater output channels are adjacent to a channel that is carrying a weak, distant input signal. Such situations would occur more often under a minimum moves plan than under a block plan. The indicative channel plans show this adjacent channel off-air input issue arises for eight broadcaster services under the minimum moves plan compared with three broadcaster services under the block plan. Analysis of 27 additional sites for proposed gap fillers and broadcaster-funded retransmission conversions found that a further six services under the minimum moves plan and two services under the block plan respectively would have adjacent channel off-air inputs.

These quantitative assessments provide an indication of the potentially important differences between practical implementations of the two planning approaches. The differences in the number of transmitter, combiner replacements and retunes and other changes have been used as inputs to derive estimates of cost and evaluate implementation timing differences between the two planning approaches.
4.3 
Costing model 

Overview

An important aspect when restacking digital television channels will be the cost associated with making changes to broadcast transmission infrastructure in order to implement the restack channel plan.
The ACMA engineering report TPS 2011/02: Digital dividend: Comparison of the costs of implementing two restack planning approaches details a model that can be used to estimate the cost of changes to broadcast transmission infrastructure as a result of implementing alternative restack channel plans.
 The report presents the detailed results of applying this costing model to compare the Queensland block plan and minimum moves plan.

The foundation of the costing model is the various modular input costs. The per-unit parameter values and cost estimates used in the model have been based on a consultant’s report commissioned by the ACMA.
 Those data are based on averaged prices for equipment and current practices for installation or retuning work undertaken by contractors. The per-unit costing data has been aggregated to include both equipment and installation and related costs. In part, this has been done to preserve the commercial in confidence nature of some of the source data.

A high level overview of the costing algorithm used in the model is that the total cost for each channel plan is determined by summing for each channel, at each site, the cost of retuning or replacing the transmitter and combiner, the cost of replacing the antenna where applicable, the cost of input feed changes and the cost of other equipment required to provided a simulcast (if any). The model also incorporates many other the less obvious factors such as staff mobilisation, scoping visits, electromagnetic radiation (EMR) site survey reports, allowances for contingencies, for example, poor weather and overall project management.
As foreshadowed in Section 4.1, the costing model was run with two different sets of key assumptions reflecting two alternative methods of implementing the restack. It should be noted that these implementation methods are largely independent of the channel planning approach, and that alternative implementation methods are possible.
Under the first method of restack implementation, the majority of existing transmitters and combiners are replaced with new equipment pre-tuned to the final restack channels. This is known as the ‘replacement method’. The second method of restack implementation costed was based on the use of a ‘temporary retune unit’ (consisting of five transmitters and associated combiner equipment) so that the digital television transmissions can operate via this temporary retune unit while the existing transmitters and low power combiners are retuned to new frequencies. This is known as the ‘TRU method’.
A significant advantage of this second method over the first method is the cost saving in only having to retune most existing equipment rather than purchase and install new equipment.
 Both methods avoid the concerns of multiple overnight outages. It is also assumed that it is not possible to retune more than one transmitter per night.

Results

Table 1 below provides a summary of the cost modelling results for the Queensland case study provided in the engineering report TPS2011/02. 
	Table 1: Summary of restack cost model results for the Queensland case study

	Planning approach
Minimum moves
Block
Minimum moves
Block
Implementation approach

TRU method
Replacement method
National broadcasters
$5.3 M
$7.2 M
$9.0 M
$13.2 M
Commercial broadcasters
$7.7 M
$8.1 M
$14.9 M
$18.7 M
Digital gap filler and retransmission services

$4.6 M

$3.7 M

$8.0 M

$7.6 M

Total cost (All services)

$17.6 M

$19.0 M

$31.9 M

$39.5 M



	Notes:

1. A capital cost of $2.4–3.0 M for temporary retune units has been included in the above costs. This amount is based on four low power units, one medium power unit and one high power unit. Each unit includes five transmitters and appropriate combiners. It is assumed that the temporary retune units will be deployed in other parts of Australia when they are no longer required for the Queensland restack. To allow for this in the model, 50 per cent of their capital cost has been attributed to the Queensland restack process.

2. The figures include five per cent contingency and five per cent project management costs.

3. These cost estimates are for general comparative purposes only and are based on the case studies for regional Queensland and Brisbane licence area transmission sites. They exclude simulcast costs.


Simulcast costs
An additional variable in restack implementation is the choice of whether to have a period of digital-digital simulcasting on both the current and the final digital channels. While broadcasting industry views on this subject vary somewhat, there appears to be a consensus that a period of simulcasting, if practicable, would serve a useful role in areas where there are large numbers of multi-dwelling units that would need modifications to their communal antenna systems (referred to by industry as ‘MATV systems’).
 Further discussion on simulcasting is provided in Section 5.2.7.
For the Queensland case study, the costs of adding a ‘low’ (metropolitan area only) simulcast scenario to the indicative minimum moves and block plans for Queensland are similar (around $2.3 M).

For the Queensland case study, the costs of adding a ‘moderate’ (metropolitan area and major regional) simulcast scenario are higher for the block planning approach than for the indicative minimum moves planning approach ($3.3 M vs. $2.2 M). This would result in minimum moves planning being somewhat less expensive than block planning.
Observations

A key observation from the ACMA cost modelling is that the overall cost of implementing the restack is expected to be far more dependent on the implementation method adopted (replacement method vs TRU method) than on the channel planning approach followed (block vs minimum moves).
The replacement method produces far greater costs under both channel planning approaches, with costs being 80–110 per cent greater than under the TRU method. Under the replacement method, the block plan would also be significantly (approximately 25 per cent) more expensive than the minimum moves plan.
Under the TRU method, the modelled cost differential between planning approaches is significantly less. The modelling presented here indicates that block planning may be approximately eight per cent more expensive than minimum moves planning. However, this modelled difference must be considered in the context of the likely accuracy of the model (which is likely to be in the same or greater order as this percentage).

Given its significantly lower costs, the TRU method for implementation (or some variation of the specific method modelled by the ACMA) would appear to be the most likely approach to be adopted. If this ACMA supposition is correct, it is expected that, at most, there would only be minor differences in implementation costs under either planning approach. Consequently, the cost of the restack implementation would not be a major factor in determining which planning approach should be adopted.
4.4 Timing and sequencing analysis 

Overview

ACMA engineering report TPS 2011/03: Digital dividend: Timing and sequencing analysis for implementation of Queensland indicative restack channel plans, presents indicative restack implementation plans that are based on analyses of the Queensland block plan and minimum moves plan.
 The analyses were performed several times to reflect different implementation methods. As described above in relation to the costing model, both replacement and the TRU methods for implementing the restack were evaluated for both channel planning approaches. Additionally, the effect of including simulcasting or excluding simulcasting at key transmission sites was evaluated.
Results and observations

The main findings of the timing and sequencing analysis are:
· The minimum moves planning approach is less constrained by the need to protect existing services from interference than the block planning approach. This makes the minimum moves planning approach simpler to implement.
· No major implementation issues have been identified under the minimum moves planning approach.
· Simultaneous restack of some sites may be required under the block planning approach. Four cases were identified, the most significant being Wide Bay and Rockhampton.
· Under the TRU method for restack implementation, the indicative Queensland block restack plan would require 36.4 weeks for four teams working concurrently, which is nearly the same as the minimum moves plan, which would require 36.6 weeks.
, 

· Under the replacement method for restack implementation, the indicative Queensland minimum moves restack plan would require 33.4 weeks for four teams, which is six weeks less than the block plan, which would require 39.4 weeks. 
· Under the TRU method for restack implementation, the block plan is significantly less complex than the minimum moves plan since it does not require extra retunes of the combiners used in the temporary retune units. Consequently, it requires simpler project and risk management.

· The analyses of the low simulcasting scenario presented in Engineering Report TPS2011/03 found that under the TRU method for restack implementation the block plan would take three months longer to implement than the minimum moves plan. However, it is not clear that this is due to a fundamental difference in the planning approaches and it may depend more upon the assumptions made. With further refinement of the assumptions it may be possible to improve the simulcast timings and reduce or eliminate this difference.
As discussed earlier, it appears that the TRU method (or a broadly similar method) for implementation is the most likely method to be adopted. If this supposition is correct, the block planning approach is expected to be marginally quicker to implement than the minimum moves planning approach and has the advantage of less complex project and risk management. Consequently, timing and sequencing implications are not considered major factors in determining which planning approach should be adopted.
Although not canvassed in engineering report TPS2011/03, the ACMA’s planning engineers consider that block plans may be marginally quicker for the ACMA to plan. The bulk of the time to plan is, however, taken up with performing frequency compatibility predictions, analysing the results, report writing, and preparation and consultation on formal instruments. The time taken for these tasks will be independent of the planning approach.
4.5 Extension of comparison to the rest of Australia

The comparison of planning approaches has been limited to an analysis of Queensland, as the analysis required the development of two detailed channel plans. Developing such plans for the remainder of Australia is a large task and was not practical in the short timeframe available for this comparison.

As noted earlier, Queensland was used for this analysis as it represents a large portion (around one quarter) of the non-remote sites to be planned, and represents a good cross section of complex and challenging planning areas (as found in south-east Queensland - due to the concentration of services) and areas of less congestion and thus simpler planning scenarios. For these reasons, the ACMA considers that, with care, it is valid to draw some broad national conclusions from a comparison of the two planning approaches based on the Queensland case study.

Cost
On cost, the key conclusion is that it is the implementation method, rather than the planning approach, that most affects costs—the ACMA considers that this is valid for both the Queensland study and for the nation. Additionally, based on the evidence gathered from the Queensland case study, indications are that under the less expensive TRU method, there is minimal cost differential between block and minimum moves planning approaches. 

Timing
Due to the diverse and challenging nature of the Queensland planning, it is unlikely that planning and implementation problems not identified in this work will arise elsewhere. Without a detailed plan it will be difficult to determine the expected duration of the entire national restack task as there will be many dependencies, such as the constraints imposed by existing sites, and also the sequence and timing of switchover.
Extent to which a particular planning approach must be used
Adopting a particular planning approach for one part of the country will affect adjoining regions unless those regions are substantially separated by distances of 300—400 kilometres. Once distances between high power transmission sites exceed 400 kilometres, the channels selected at any site will be independent of those used at other sites. What this means is that the parts of regional and metropolitan licence areas extending from Port Douglas in far north Queensland to Tasmania and South Australia will need to adopt the same planning approach. Planning for sites in the Remote Central and Eastern Australia licence area will in the main be sufficiently separated from regional areas so as not to be affected by regional channel planning and thus its planning can be undertaken independently from the rest of the country. Western Australia and Darwin are also sufficiently separated and could be treated independently.
If adopting the block plan approach leads to improved reception equipment there may be some longer-term flow on benefits for adopting it for all areas, however, the likelihood of these benefits arising is low and the benefit may be only marginal. Therefore, this is not considered the determining factor.
4.6 Other considerations relevant to the planning approach
In addition to the consideration of broadcaster costs and implementation timing factors, the planning objectives listed in Section 3.1 provide a number of other criteria against which to compare the alternative planning approaches.
Digital television coverage

Two planning objectives address the issue of coverage. Objective 4 aims for the coverage of all services provided in an area to have similar coverage, while Objective 5 aims to maintain or improve coverage. On the surface these appear to be complementary, however, one way of attempting to equalise the coverage of services is to reduce the coverage so that all services are equivalent to the service(s) with the least coverage. As discussed in Section 5.2.6, it will be more expensive to equalise coverage by increasing transmitter power to match the service(s) with the greatest power. If all services are currently in the same frequency band (either all VHF or all UHF), the potential to equalise transmitter powers should be independent of the planning approach.

Where one or more services operate in different frequency bands, there may be slight differences in current coverage even though the ACMA’s planning provides the UHF services with greater power to compensate for the propagation differences. Placing all services in a single band, as required by the block planning approach, will assist in equalising coverage, however it could lead to a slight reduction in coverage where services move from VHF to UHF.

Reducing the range or span of channels may also assist in equalising coverage. Block planning does this by placing all services in a block of six contiguous channels. In developing a minimum moves plan, the span of channels could also be reduced by placing services that need to move closer to channels that are not being moved, but such changes would not have as great an effect as in block planning.
Therefore block planning has some advantages under Objective 4 (similar coverage), and some advantages and potential disadvantages under Objective 5 (maintain or improve coverage).
Viewer costs and disruption

Under either restack planning approach, the ACMA considers that viewers will not incur costs unless their antenna needs to be replaced or needs adjusting. As long as channel selection takes into account the likely current antenna population antenna replacement should be largely avoided. Under the Queensland case studies, neither of the indicative restack plans developed by the ACMA require antenna replacement. Adjustment of antennas might be required by individual viewers in situations where a localised reflection causes the signal for a new restack channel to be cancelled out. Such issues can be resolved by adjusting the position of the antenna. It is not possible to predict how often such issues might arise but the occurrence is likely to be independent of the planning approach.
Disruption to viewers arises from the need to retune their televisions or set-top boxes to receive television services after channel changes resulting from restack. Importantly, while requiring action, in the vast majority of cases the effort required to retune is minimal, and for many viewers would already be a familiar part of the digital television experience. For example, retuning of some models of receiver/set top box has been required when broadcasters have introduced new digital channels, such as the addition of a new multi-channel. While it is an issue to be aware of, the overall implications of the requirement to retune television receivers should not be overstated.

The level of viewer disruption due to the need to retune receivers is related to whether or not there are channel changes at a specific site, rather than the overall number of services changing. It is particularly important to note that regardless of whether a single service or all services at a site change, viewers will need to retune their television receiver if continued reception of the retuned service is desired.

Analysis of the number of sites requiring changes is a very general indicator as to the level of viewer disruption. As outlined above, the Queensland case study shows that 64 of the 75 broadcaster sites require channel changes under minimum moves and 71 require changes under block planning. This represents 85.3 per cent of sites requiring changes under minimum moves and 94.7 per cent under block. But a far better indicator of the impact is to compare the size of the population that would need to retune their receivers. Using indicative estimates of populations best served by individual transmitters, around 99 per cent of the population covered by this study would need to retune their receivers under block planning, while about 90 per cent would need to retune their receivers under minimum moves.
Given this relatively small difference in affected population, and the relative simplicity of retuning television receivers, the ACMA does not consider that the difference in viewer disruption due to retuning is a major distinguishing factor between block and minimum moves planning approaches.
Simplifying viewer reception

Under the block planning approach, all services move to a single frequency band. This could allow the smaller and simpler antennas to be used by viewers who choose to replace their antenna or who are installing a new antenna on a new dwelling. As discussed above, the channel plans will be developed to minimise, if not avoid, the requirement for viewers to replace their antennas as a result of the restack. The issue of antennas is discussed in more detail in section 5.2.5.

Long-term benefits
The requirement to replan the channels allotted to digital television services as a result of the digital dividend and the need to restack services affords the opportunity to consider what benefits could be realised as part of this process. Some of these benefits will be independent of the planning approach (such as changes to SFN arrangements), while other potential benefits will be greater under one planning approach than the other.
As noted above, the block planning approach could lead to longer term benefits such as more equal coverage of all television services in an area and simpler viewer antennas. These benefits arise primarily due to the use of channels within a single band for all services covering the same area.
The block planning approach also appears to offer benefits for the operation of non- broadcasting devices, including wireless microphones and potential new applications, within the wider gaps between active television channels. Such gaps are referred to as white space and are discussed in more detail in section 5.2.12.
There also appears to be benefits to broadcasters in terms of the ability to make use of off-air inputs under the block planning approach. As off-air inputs are the lowest cost option for feeding program to a transmission site, this may lead broadcasters to deploy more new transmission sites to fill coverage gaps than might otherwise have been the case. Further discussion on off-air inputs is in section 5.2.11.
The channel availability for such new transmission sites however, appears to be similar under either planning approach. See discussion in section 5.2.9.
The potential for migration to future broadcasting technologies also appears to be similar under either planning approach, with block planning perhaps having a slight edge due to all services operating in the same band and thus having consistent coverage. See discussion in section 5.2.10.
Overall, adoption of a block planning approach would appear to have modest but real long-term benefits compared with minimum moves.
Risk

The restack will be a very large and complex project and consequently there will be many risks to be considered and appropriately managed.
Given that block planning requires a greater number of services and sites to change than in a minimum moves approach, there are inherently greater risks in the more complex block planning approach. In addition, the ACMA is not aware of a pure block planning approach having been used anywhere else in the world. Consequently it will not be possible to build upon learnings from overseas experience.
However, blocks of services have been planned and implemented during the rollout of digital services in Australia. Darwin in particular has five services on contiguous UHF channels and the block planning approach was trialled successfully for the Craigmore/Hillbank repeater in Adelaide. This experience mitigates some of the potential risks in a complete block planning approach.
The implementation method also has an impact on restack risks. The TRU method of implementation that uses temporary transmitter infrastructure permits changes to site infrastructure to occur without pressure to restore services to air as quickly as possible and avoids the need for staff to undertake the work at night. This additional time and associated flexibility is expected to greatly mitigate risks in both planning approaches. The presence of the TRU makes viable the retuning of older equipment with a manageable level of risk. For example, if an item is not able to be retuned, the TRU could remain in-situ until replacement parts were obtained.
Project and program management observations

Restack will be a major undertaking, requiring coordinated changes to hundreds of sites and thousands of services across the country in a relatively short period of time. There will be a resulting need for high-level coordination between the channel planning, implementation and community communication and education aspects of restack.
Through preliminary engagement with the broadcasting industry, the ACMA is aware of a range of factors specifically relevant to restack implementation that need to be considered. Firstly, there are a limited number of professionals available in Australia with the necessary skills to undertake restack implementation activities such as transmitter and combiner retuning/replacement. There are also factors associated with the procurement and logistics associated with the transmission infrastructure (transmitters, combiners, antennas etc) necessary for restack. When considered together, and in light of the target restack timeframe, it is clear that a strong project management focus will be required for the successful implementation changes within each restack area (such as Queensland in the case of the ACMA case study) and more broadly at the overall nationwide restack program level.

For example, technical crews, logistics and site access will need to be coordinated within a restack area to ensure disruption is minimised by simultaneously restacking all services at a site. At a nationwide level, there will be a limitation to the number of areas that can be restacked in parallel and high-level program management will be required to optimise the use of restack resources.

While this need for restack project/program management is necessary regardless of the implementation method eventually used, it will be particularly important for the TRU method described in this discussion paper (or similar) where a common set of temporary infrastructure is used to facilitate restack implementation. Issues such as procurement, ownership and tasking of this infrastructure would need to be addressed.

It seems likely, regardless of the implementation method used, that a paradigm shift from the legacy, largely individual broadcaster, method of implementing changes to infrastructure, to a more holistic industry level approach will be necessary to achieve restack in the desired timeframe.

4.7 Preliminary view on planning approach

The implementation method adopted for the restack will ultimately be a choice made by industry and government (in its funding role for ABC and SBS), taking into account cost, timing and disruption issues. The ACMA’s analyses have shown that the implementation method will have a larger effect on cost and timing of restack than the choice of planning approach; it will also affect the relative merits of the two approaches considered. The ACMA assumes that industry is most likely to use an implementation method similar to the TRU implementation method presented in the ACMA’s studies, primarily because it would be substantially cheaper than the replacement method. If this assumption is correct, the ACMA’s investigations have identified little to distinguish between the block and minimum moves planning approaches in terms of cost, timing and disruption factors. However, block planning has been identified as having modest but real long-term benefits. The ACMA therefore considers that, while both block and minimum moves planning approaches are viable, there are incremental benefits to the block planning approach.
Accordingly, the ACMA's preliminary view is that the block planning approach should be adopted and used for areas requiring a significant amount of retuning to clear the digital dividend band (i.e. non-remote areas). In remote areas, such as the Remote Central and Eastern Australia licence area, there does not appear to be a need for a wholesale restack of current services.
A critical purpose of this discussion paper is to test some of the ACMA’s key assumptions underlying this preliminary view. 
Unlike the choice of planning approach, which is for the ACMA to make, the choice of implementation method is ultimately one for the television industry in consultation with the government. However, the ACMA notes that the planning approach and the implementation methodology have a degree of interdependency. The ACMA’s preliminary view in favour of block planning necessarily rests on assumptions about how industry will implement the restack. For this reason, the ACMA is seeking to test its key assumptions that:

· industry will adopt the TRU method, or something similar
· under the implementation method adopted, there will be little difference in costs, timing implications or disruption as between the block and minimum moves approaches. 
If these assumptions are incorrect and implementation of the minimum moves approach is likely to be significantly cheaper or quicker than the block approach, the ACMA will reconsider its preliminary view. The ACMA also notes that the government is a key stakeholder as it will incur a significant proportion of the costs at least in respect of the national broadcasters. The Minister also has the power to direct the ACMA on further aspects of restack planning.
5 Planning principles

In this section, a set of proposed planning principles are presented. Section 5.1 lists each proposed planning principle and a paragraph or two of discussion. Where more detailed discussion is needed, this is provided in the sub-sections of Section 5.2.
5.1 Proposed planning principles

Based on the ACMA preliminary view that the block planning approach should be adopted for restack planning, the following principles are proposed that are consistent with the block planning approach. However, only principles 4–6 are specific to the block planning approach.
Comment is invited on the following proposed planning principles.
Principle 1: Replan digital television services to use VHF channels 6-12 and UHF channels 28–51.

This proposed principle is consistent with Objective 1 (clear the digital dividend) and the minister’s direction, as it results in all services moving out of the digital dividend channels 52–69. It is independent of the planning approach. A total of 30 channels are available for digital television following the clearance of 18 channels to create the digital dividend.

Principles 1 and 2 are related as the channels used for the DAB+ digital radio sub-band affect which VHF channels used for digital television.
Principle 2: Create a digital radio sub-band, comprising VHF television channels 9 and 9A, that is clear of digital television in metropolitan and regional licence areas. Where practicable, also avoid planning new services on these channels in remote licence areas.
This proposed principle is consistent with Objective 8 (retain 14 MHz in VHF for digital radio) and the minister’s direction, as it provides for the possible expansion of DAB+ digital radio. It is independent of the planning approach.
The expansion of digital radio beyond the metropolitan licence areas is subject to a number of policy and planning parameters being developed by the government and the ACMA. Other options for a sub-band are possible, however, the use of channels 9 and 9A is considered to be the least disruptive.
In remote areas, existing digital television services on channels 9 or 9A should only be moved if they clearly will impact on DAB+ digital radio channel availability in regional or metropolitan licence areas. At each remote licence area site, at least one television channel must be left available to provide spectrum for digital radio.
Further discussion on digital radio issues is provided in sub-section 5.2.1.
Principle 3: Plan for six digital channels at each transmission site, except for
i)  licence area overlaps where two sets of three commercial services will require channels (a total of nine channels) and;
ii)  where broadcasters operate from different sites but cover the same area.

This proposed principle is consistent with Objective 2 (plan six digital services at each site) and the minister’s direction. It is independent of the planning approach.
The 30 available digital television channels allow for five sets of six channels. At most transmission sites, this will cater for ABC, SBS, three commercial services and one unassigned channel. In licence area overlaps, nine channels will be planned to cater for: ABC, SBS, three commercial services from one licence area and three commercial services from the other licence area, and one unassigned channel.

In overlap areas, nine channels per site would be planned. This would include planning for one unassigned channel available for a new service in most areas. Depending on the usage of that channel, the relevant licence areas may need to be defined so that there are no licence area overlaps for the service(s) using the unassigned channel.
Principles 4–6 define the essential elements of the block planning approach.
Principle 4: Plan channels so that viewers in metropolitan and regional licence areas can receive all services in a single band (i.e. either all VHF or all UHF channels). Consider the benefit of single band operation in other areas on a case-by-case basis.
This proposed principle is consistent with Objective 3 (plan six VHF metropolitan services), as the minister’s direction requires all VHF channels for metropolitan area main transmission sites. This proposed principle is also directed toward Objective 6 (simplify viewer reception) as viewers will only need single band antennas.
The benefits of single band operation for smaller coverage area services that are typical in remote Australia may not outweigh the financial impact on commercial broadcasters, through having to change transmission antennas. Currently in the Remote Central and Eastern Australia (RCEA) licence area, most ABC and SBS digital services are operating in the VHF band at the 28 sites where commercial services will also rollout. However, all RCEA commercial digital services have been planned in UHF with the exception of Imparja Television at Alice Springs.
 Given this divergence in the digital rollout plans of national and commercial broadcasters, it seems unlikely that a single band approach could be adopted in the RCEA licence area.
See discussion on antenna issues in section 5.2.5.
Principle 5: Plan all six services on channels within defined blocks of channels as follows: 
Block A: 6, 7, 8, 10, 11 and 12*
Block B: 28, 29, 30, 31, 32 and 33
Block C: 34, 35, 36, 37, 38 and 39
Block D: 40, 41, 42, 43, 44 and 45
Block E: 46, 47, 48, 49, 50, and 51.
* Channels 9 and 9A may be used for digital TV in some remote areas.
This proposed principle is directed toward Objective 6 (simplify viewer reception) as organising channels in a smaller range will reduce frequency dependent reception problems. It also results in the most similar coverage possible between services consistent with Objective 4.
See discussion on antenna issues in section 5.2.5.
This principle also helps to minimise the number of services that have adjacent channel off-air input issues to resolve, through either additional filtering or using alternative input methods.
See discussion on off-air input issues in section 5.2.11.
Principle 6: Assign channels within a block as follows. 

VHF: Existing VHF services to retain current channels unless they have to move to clear channels 9 and 9A under Principle 2. New or changed channel assignments do not need to follow any particular order, except in all Metropolitan areas where SBS should move to channel 7. Where it is possible without moving existing services, channel 10 should be the unassigned channel to align with the metropolitan area unassigned channel.
UHF: Channel assignments should be made after considering and balancing a number of objectives including:

· avoiding off-air input issues (adjacent channel and N+5)
· avoiding changes to existing services within the block
· using the unassigned channel to remove restack timing constraints and manage band edge interference potential.
If none of the above issues apply, UHF channels should be assigned in the following order: SBS, ABC, Seven (or affiliate), Nine (or affiliate), Ten (or affiliate), Unassigned.
This proposed principle is consistent with Objective 10 (b) (minimising broadcaster costs) through unnecessary channel changes and through simplifying the use of off-air inputs.
Currently all metropolitan area main transmissions have the same VHF analog and digital channels. It is proposed to continue this so that VHF digital television channel arrangements across for each Metropolitan licence area are the same. Accordingly, it is proposed to move SBS from UHF to channel 7 in Adelaide, Brisbane, Melbourne, Perth and Sydney. In metropolitan licence areas, the sixth or unassigned channel would be channel 10.

In assigning UHF channels, a range of factors may need to be simultaneously considered when deciding the best set of channel assignments for each site. The underlying objective is to minimise broadcaster costs and viewer disruption.
Off-air input issues can be expensive to resolve if an alternative input method such as a satellite down link or microwave link needs to be installed. If this can be avoided by changing the assignment of an existing service and if that can be achieved by retuning the transmitter, then it may be the most cost effective option. Otherwise, existing assignments should be left unchanged.
N+5 channel relationships between the input and output channel for the same service can lead to reduced quality output signals. This occurs only when the output channel is five channels above the input channel and occurs because the high level output signal can add noise to the local oscillator which is typically five channels above the input channel.
Where a proposed block of channels is incompatible with a single operating service at another site, the restack of services to the proposed block may have to be delayed until the service at the other site is moved to its final channel. However, by making the unassigned channel the same as the channel used by the operating service at the other site this restack timing constraint can be removed. If the unassigned channel is not needed to manage a restack timing constraint, consideration should be given to managing potential interference from transmissions in the band above channel 51 by making channel 51 the unassigned channel for sites using Block E.
See discussion on channel assignment issues in section 5.2.2.
Principle 7: Avoid use of Block B where there is no current or past use of UHF Band IV channels. Where this cannot be avoided, minimise the total population affected.

This proposed principle is consistent with Objective 10 (a) (minimising viewer costs and disruption). It is independent of the planning approach, although it would be worded slightly differently for a minimum moves planning approach.
Viewers in areas where there is no current or past use of UHF Band IV channels (i.e. channels in the range 28–35) may have either a wideband UHF antenna or a UHF Band V antenna that is designed for channels in the range 36–69. The Band V antenna will have poorer performance for channels in Band IV. Consequently, viewers with marginal reception may need to replace their antenna if channels are restacked from Band V into Band IV. A very high priority is being placed on avoiding the need for viewers to incur costs as part of the restack.
See discussion on antenna issues in section 5.2.5.
Principle 8: In selecting the channel block for a transmission site, consider the channels used by existing digital services and any information available on the operating frequency range of broadcaster transmission equipment.
This proposed principle is consistent with Objective 10 (b) (minimising broadcaster costs).

Broadcasters and transmission service providers are encouraged to provide the ACMA with information on transmission equipment that would aid the ACMA in selecting channels that reduce the likelihood of major infrastructure items such as transmission antennas needing to be replaced.
Principle 9: Break up wide area single frequency networks (SFNs) known to have associated reception problems and minimise use of new SFNs where possible.
This proposed principle is consistent with Objective 10 (a) (minimising viewer costs and disruption).

See discussion on SFN issues in section 5.2.4.
Principle 10: Plan on the basis of broadcasters using the DVB-T standard with transmission parameters of 8k, 64QAM, 3/4 forward error correction (FEC) and 1/16 guard interval. 
This proposed principle is consistent with Objective 6 (simplify viewer reception) and Objective 10 (b) (minimising broadcaster costs) as it reflects the current transmission parameters of most broadcasters and allows all broadcasters to adopt the same transmission parameters. See Principle 11.
The transmission parameters of 8k, 64QAM, 3/4 FEC and 1/16 guard interval allow a total of 23.0 Mbit/s to be carried on each transmitter. The current parameters, assumed as the basis for initial digital television planning (8k, 64QAM, 2/3 FEC and 1/8 guard interval), cater for a data rate of 19.3 Mbit/s.

The DVB-T to DVB-T co-channel protection ratio shall be 21 dB.

The minimum median field strengths used for planning shall be:
	Table 2: Minimum median field strengths for digital television planning (dBµV/m)

	VHF Band III
UHF (Bands IV and V)
Rural

Suburban

Urban

Rural

Suburban

Urban

Proposed value

44
58
67
50
64
72


	


See section 5.2.3 for discussion on technical parameters including the derivation of the proposed minimum median field strength levels to be used in planning predictions and the corresponding protection ratio that will be applied in predictions used to determine whether interference may occur between proposed services.
Principle 11: Equalise transmissions across all broadcasters as far as practicable through planning on the basis of equal ERP levels, identical antenna patterns, closely sited transmitters and all broadcasters having the same SFN arrangement.

This proposed principle is directed toward Objective 6 (simplify viewer reception) as equal transmissions within blocks should result in very similar signal levels at viewer antennas. It also results in more similar coverage between services consistent with Objective 4.
See discussion on equalising transmissions in section 5.2.6.
Principle 12: Determine the timing constraints on channel availability and specify a minimum window of six months, where practicable, when both the current digital and the final digital channels are available. When all sites and timing windows are considered together, they should result in the digital dividend channels (52–69) being cleared as soon as practicable, and by the end of 2014 at the latest.
This proposed principle is consistent with Objective 1 (clear the digital dividend) as the timing windows will be set to achieve the clearance of the digital dividend as soon as practicable.
Providing a timing window when both channels can be used will allow the broadcast industry a sufficiently flexible period in which to plan and implement the restack for each site without the ACMA having to manage the detailed scheduling of when each site is restacked. In any one region, it would be desirable for all sites to have the same window to allow industry to determine the sequence of the restack. The timing windows also provide flexibility to allow for a short simulcast if that is considered desirable, however, this is not the primary purpose of the timing window. Which areas should simulcast and the duration of any simulcasts are matters that will be considered at a later date (see section 5.2.7 for discussion on simulcast issues). If the timing windows are too long, however, insufficient progress might be made early on in the restack implementation process resulting in there being too many sites to restack later on. This may lead to delayed clearance of the digital dividend.
Principle 13: Wherever sites utilise UHF channel blocks, attempt to place higher power services on lower UHF channel blocks.
While restack will require the use of four sets of six UHF channels and one set of VHF channels, the arrangement of those channel sets between different sites is a matter for the detailed channel planning process. Traditional UHF broadcast planning practice has generally placed higher-powered main station services on the lowest available channels. The main reason for this practice is that, for a given level of coverage, it minimises the transmitter power (and cost) of high power, wide coverage transmitters.

This treatment of high power services tends to result in lower powered, smaller coverage services being planned on the upper channels. Although not proposed specifically for inter-service compatibility reasons (ie. digital television sharing with future mobile broadband applications in the digital dividend), continuation of this practice would have the incidental advantage of minimising potential inter-service sharing concerns.

5.2 Discussion of specific planning issues
5.2.1 Retention of spectrum for digital radio

The minister’s direction directs the ACMA to allow for the provision of digital radio services by not making 14 MHz in VHF available to television services in metropolitan areas. The explanatory statement elaborates that this is to ‘... facilitate the future roll out of digital radio to rural and regional Australia’.
With metropolitan digital radio already using approximately 3.5 MHz to 5.25 MHz of this 14 MHz, spectrum availability in regional areas will be very limited. It is therefore important to use the remaining spectrum efficiently.

Proposal for a digital radio sub-band

The potential for co-channel interference between broadcasting services is a function of the transmission power, the minimum signal level to be protected, the protection ratio (the ratio of wanted to unwanted signals below which interference occurs), and the target location availability for the wanted service. Many of these factors are different for digital radio and digital TV. These factors are considered in Attachment C where the reuse distance is calculated for different scenarios of digital radio co-channelled with digital radio, digital radio with digital television and digital television with digital television. For the most likely cases the reuse distance for digital radio to digital radio is lower.
Consequently, the creation of a sub-band for digital radio with no co-channel television services to avoid should make it possible to accommodate slightly more digital radio services, or use slightly higher powers for digital radio services, than might otherwise be the case.

The sub-band would need to be the same across the most spectrum constrained markets from Cairns to Adelaide. It should be possible, however, to use different channels for digital radio in remote areas such as Mount Isa and Alice Springs if that assists in minimising infrastructure changes and viewer disruption. Tasmania is likely to require the same digital radio sub-band as the mainland due to the potential for interaction between digital radio and digital television across Bass Strait. Perth and south west WA could be different to the eastern states but it is desirable for the five metropolitan areas to be the same, as they are now.

Sub-band options
There are a number of options as to which two TV channels should be retained for digital radio. Given that existing digital radio services in Adelaide, Brisbane, Melbourne, Perth and Sydney all operate within TV channel 9A, two of these options involve use of channel 9A plus an adjacent vacated analog TV channel (either channel 9 or channel 10). Other options include placing digital radio at one end of VHF Band III, either at the bottom (channels 6 & 7), or the top (channels 11 & 12). Other options are possible, however these four seem the most likely. Using two non-contiguous channels is also possible (for example, 7 & 9A), however this is likely to increase the potential for adjacent channel interference in situations where digital radio and digital television transmissions are not co-sited. Attachment D lists the VHF Band III digital television services that are relevant and evaluates the number of digital television services that might need to change.

Option 1—TV channels 9 & 9A

This option would result in the least disruption requiring no metropolitan and 27 regional digital television services (including 11 high power services) to change channel.

Metropolitan digital radio services operate either on frequency blocks 9B and 9C (Adelaide and Perth), or 9A, 9B and 9C.
 These frequency blocks fall in the middle, or lower three quarters, of TV channel 9A, leaving a small gap to TV channel 10. This gap may assist in improving the ability of metropolitan digital radio licensees to deploy SFN repeaters without causing adjacent channel interference to digital television services. It could be improved further by relocating the national services from frequency block 9C to either frequency block 9A (Adelaide and Perth) or 8D (Brisbane, Melbourne and Sydney).
	Figure 1 Digital radio sub-band (Option 1)
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Option 2—TV channels 9A & 10

This option would result in slightly more disruption than option 1, requiring no metropolitan and 29 regional digital television services to change channel. Thirteen of the affected digital television services are high power. This option would place the Brisbane, Melbourne and Sydney digital radio services that use frequency block 9A immediately adjacent to a digital TV service on channel 9. If this option were selected, it might be desirable to change some of the operating digital radio services to be further from the edge of the sub-band.
	Figure 2 Digital radio sub-band (Option 2)
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Option 3—TV channels 11 & 12

This option would result in the greatest disruption, requiring 10 high power metropolitan and 25 regional digital television services to change channel. A total of 24 operating high power services would need to move. This option would also require all 13 metropolitan digital radio services to change to new frequency blocks.
	Figure 3 Radio sub-band (Option 3)
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Testing conducted previously in another context has indicated that radiocommunications receivers operating in the band above channel 12 are more susceptible to overloading from digital radio services than they are from digital television services. This is not because of any special characteristic of the particular radios but simply reflects the combination of the greater spectral density of digital radio signals and the lack of polarisation discrimination of these radios from the vertically polarised digital radio signals.
The power density of a 50 kW ERP digital radio service has four times (6 dB greater) the energy density of a 50 kW ERP digital television service, as a digital radio service transmits within one quarter of the bandwidth. A vertically polarised antenna will pick up 10 dB less (one tenth) energy from a horizontally polarised television signal than from a vertically polarised digital radio signal.
 Taking these two factors together, a digital radio signal on a particular channel will have far more potential to overload adjacent band radio systems than a television signal on the same channel. The overload characteristics of a radio changes with frequency separation and, for this reason, digital radio services are best located as far as practical from the band edge with radiocommunications services.

Option 3 could have a slight advantage in terms of adjacent channel interaction between digital radio and digital television if the metropolitan digital radio services were moved to the uppermost frequency blocks to maximise the gap between the digital radio services and the television services. This would increase the frequency separation between the digital radio services and digital television services in metropolitan areas from approx 1.7 or 3.5 MHz (under option 1) to 8.7 or 10.5 MHz.
 Depending on the digital TV receiver, this increased frequency separation could offer the digital television services improved interference protection of as little as 2 dB, or up to 10 dB or more.
 However, a far larger improvement of 35 dB occurs by the analog television services switching off and being replaced by digital television services together with the creation of a sub-band where the digital radio is separated from the digital TV services by one frequency block as would be the case under Option 1.

On the other hand, placing digital radio on the band edge with radiocommunications services reduces the frequency separation to those services, so it is likely to exacerbate the adjacent band overload issue discussed above. This is because whether a radiocommunications receiver overloads is a function of frequency separation and distance between the high power transmitter and the receiver.

An advantage of this option, however, is that it could make it easier to receive all digital television services for viewers with older VHF antennas. As channels 11 and 12 were not used in metropolitan areas until the introduction of digital television in 2001, older viewer antenna stock may not be optimal for receiving channels 11 and 12. In the process of converting to digital reception, viewers with problematic VHF antennas will need to replace them prior to analog switch-off. Moving the digital television services from 11 and 12 after switchover is only likely to help those tolerating marginal antenna performance.
Option 4—TV channels 6 & 7

This option would result in slightly less disruption than Option 3 but more disruption than Options 1 and 2. It would require five metropolitan and 23 regional digital television services to change channel. A total of 16 operating high power services would have to move. This option would also require all thirteen metropolitan digital radio services to change to new frequency blocks.
	Figure 4 Digital Radio sub-band (Option 4)
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Similar concerns to those outlined in Option 3 regarding overloading of radiocommunication systems in the adjacent band would also apply to the potential to overload land mobile radios in the band just below TV channel 6 if digital radio services were placed in channels 6 or 7.

This option could have a slight advantage in terms of adjacent channel interaction between digital radio and digital television if the metropolitan digital radio services were moved to the lowest frequency blocks to maximise the gap between the digital radio services and the television services. However, this is likely to exacerbate the adjacent band overload issue discussed above.

The transmission antenna systems constructed for most metropolitan radio services are common with the television transmission antennas. Special antenna arrays were installed that could transmit both television and radio signals separately (in different planes of polarisation). While the horizontally polarised television part of the antenna has a broad bandwidth covering channels 6–12, the vertically polarised radio part had a more limited bandwidth and only caters for frequencies above 190 MHz (i.e. from TV channel 8 and up). If TV channels 6 or 7 were to be used in metropolitan areas for digital radio in lieu of TV channel 9A, these antenna systems would need to be replaced, which would affect the commercial television operators as well as the digital radio services.

Additional considerations  

Some of the VHF Band III digital television services identified in Attachment D might need to change for reasons other than digital radio. For example, the Goulburn Valley channel 9 digital television service would need to move to UHF irrespective of whether channel 9 were part of the digital radio sub-band. This is because the channel would be required for digital television at both Upper Murray and Melbourne if a sub-band that did not include channel 9 was chosen and this is incompatible with its use at Goulburn Valley. Similarly, all Wide Bay services may need to move to UHF as proposed in the comparative studies in the ACMA engineering report TPS2011/01. These factors add weight to favouring Option 1.

Proposed planning principle 2—DAB+ digital radio sub-band
Due to the lower disruption of option 1, the retention of television channels 9 and 9A for DAB+ digital radio is the preferred option as reflected in proposed planning principle 2.
5.2.2 Channel assignment issues
FreeTV Australia proposed the block planning approach and in doing so proposed a convention regarding the channel assignment order. In discussions on the proposal FreeTV Australia indicated that in order for commercial services to avoid the need for adjacent channel off-air inputs, the national broadcasters, ABC and SBS should be assigned the channels at either edge of the block. Such a proposal shifts the potential problems associated with adjacent channel off-air inputs to the national broadcasters. National broadcasters do have the option of utilising existing satellite distribution feeds as an alternative to off-air inputs where necessary, however, the cost is significantly higher. Microwave links can also be used by commercial or national broadcasters, however, the costs are also high.
In developing a proposed block plan using the block planning approach, FreeTV Australia did not strictly follow the concept of putting national broadcasters at the edges.

There are concerns that the new services, that will occupy the vacated television channels that form the digital dividend, may interfere with television reception under some circumstances. Whether such concerns are valid, and under what circumstances interference might occur, is a matter currently undergoing further study. In developing the spectrum planning arrangements for the new services the ACMA intends to take appropriate measures to minimise the risk of interference. Nevertheless, all broadcasters are unlikely to want to be the immediate neighbour to the digital dividend. Therefore, it seems prudent for the assignments of the highest block, Block E, to avoid assigning channel 51 to an existing broadcaster. The non-assignment of channel 51, does not mean that the channel is unsuitable for use by a television service. It is noted that in its version of a block plan, FreeTV Australia also adopted the principle of making channel 51 the unassigned channel.
It is desirable for sites that utilise off-air inputs that the output channels are in the same order as the parent site. While keeping the same order of the channel assignments might lend itself to the future development of a ‘block amplifier’ that can be used as a low power transmitter, keeping the same order avoids the creation of an N+5 relationship between the input channel and the output channel for a single service which is understood to lead to reduced signal quality. Keeping the same order does not appear to be essential however, as FreeTV Australia did not always follow this convention in its version of the block plan. 
An analysis of off-air inputs for the national broadcasters presented in Table 3 illustrates that the ABC has more off-air inputs than does the SBS. The ABC also has nearly 100 more services. For these reasons, it appears preferable that the ABC is not generally assigned a channel at the edge of the block.
	Table 3: Comparison of input signal distribution methods for national broadcasters

	Input type
ABC
SBS
Off-air
175
123
Digital video network (DVN)
3
14
Microwave link
2
12
Satellite down link
117
126
Not specified
85
9
Total licensed digital television services

382
284


	


Consideration of the issues of leaving channel 51 as unassigned, avoiding N+5 issues through keeping the services in the same order, and the ABC having more off-air inputs than SBS leads to the proposal that the default assignment order for UHF blocks should be SBS, ABC, Seven (or affiliate), Nine (or affiliate), Ten (or affiliate), Unassigned. By having the unassigned channel at the top of each block, a natural buffer between blocks will exist until a service is rolled out on the unassigned channel. This buffer will automatically mean adjacent channel input concerns do not arise until that rollout occurs, and only then at the sites where that rollout occurs.

The default assignment order would be applied if no other issues apply. It should be adapted when existing services already operate in the correct block so as to minimise costs by not unnecessarily retuning transmitters and to avoid off-air input issues. However, as the cost of implementing an alternative input feed (microwave link or satellite downlink) is greater than the cost of retuning a service, priority should be given to avoiding these costs.
In summary, in determining the assignments for a site:

· the primary aim is to avoid off-air input problems such as adjacent channels or N+5 relationships
· the next concern is to minimise or avoid changing the channel assignment of an existing service that is already within the proposed block
· the assignments of both the main/parent site and the child sites should be considered simultaneously to address these issues 
· if possible, organise assignments for parent and child sites in the same order
· finally, if none of the preceding issues apply, follow the default assignment order of SBS, ABC, Seven (or affiliate), Nine (or affiliate), Ten (or affiliate), Unassigned.

5.2.3 Technical parameters to be used in restack planning
Channel planning for the introduction of digital television was based on minimum median signal strengths and relevant protection ratios for transmissions using the following transmission parameters: 8k, 64-QAM, 2/3 FEC and 1/8 GI (a bit rate of 19.3 Mbit/s). Most broadcasters have adopted the less robust, but higher data rate, transmission parameters of 8k, 64-QAM, 3/4 FEC and 1/16 GI (a bit rate of 23.0 Mbit/s).
It is proposed that the ACMA adopt the latter transmission parameters and revise the relevant planning parameters (i.e. minimum median signal strengths and protection ratios). Adopting the proposed revised planning parameters will bring the planning assumptions closer to real world conditions. The differences between the current and proposed values in most cases will be slight (1–2dB), however for UHF Band V, the net change is around 4 dB. It is proposed that the revised planning parameters would apply for restack planning work but the ACMA would not, as a matter of course, review or revise previous planning in such a way as to require broadcasters to change existing services, unless necessary to achieve the restack of services from the digital dividend.

Carrier- to-noise ratio (C/N) and protection ratio

Changing the FEC from 2/3 to 3/4 leads to a potential increase in required minimum C/N of 1.6 dB. However, there is solid anecdotal evidence that broadcasters that have been operating with FEC rate 3/4 transmissions (without increasing transmitted ERP) have not experienced a practical loss of fringe coverage, it is assumed that the explanation for this is that receiver performance has improved offsetting much of the increased minimum C/N requirement. In addition to this inferred improvement in receiver performance, the assumed level of cable related losses with the reference receiver model has been reviewed and is proposed to be revised downward to reflect the now commonly recommended use of RG6 cable.

To maintain alignment with the co-channel Protection Ratio (Table 14) in ITU-R Recommendation 1368-8 and the protection ratio value used in the GE-06 plan, a Ricean channel protection ratio of 21.0 dB is proposed to be adopted.
Accordingly the ACMA proposes to increase the protection ratio used for co-channel interference between digital television services from 20 dB to 21 dB. During preliminary consultation FreeTV Australia proposed a 22.0 dB value but this is not favoured as it would break the alignment with ITU-R Recommendation 1368–8 and would require the minimum median field strength values derived in Attachment E to be increased by 1 dB.
Minimum median field strength (FS)

Due to the revised UHF channel 28-51 range the Band V required minimum median FS can be reduced by 1.5 dB. The rationale for this change is that the previous minimum field strength values for VHF Band III, UHF Band IV and UHF Band V were based on the propagation loss for the highest channel in each band, i.e. channel 12 in Band III, channel 35 in Band IV and Channel 69 in Band V.
In proposing to change the minimum median field strength, the ACMA considers it timely to review other parameters that were used to derive the minimum median field strength values used in planning. This is because the initial values were based on the performance of early digital television receivers and performance has inevitably changed since the late 1990s.
Besides the change in frequency limit, other factors considered to be in need of adjustment include, the receiver noise figure for Band V, the receiver threshold C/N as noted above, cable related losses and location availability (to correct a minor error). The proposed revised values and derivation of the minimum median field strengths is shown in Attachment E. The values in the table in Attachment E have only a small difference between Band IV and Band V so it is proposed to consolidate the values into a single set of UHF minimum median field strength values.

The proposed minimum median field strengths are shown in Table 2 as part of proposed planning principle 10.
During the discussion of this topic within an RPAG technical sub-group, views were expressed by some members that other items in the derivation of the minimum field strength may need further study. The items in question were the time variability margin, the allowance for man-made noise, the noise reference temperature and the allowance for multi-path. The consequence of increasing the allowances for these items would be to increase the above values, which may lead to a consequential need to increase transmitter power levels to maintain the Band III and IV rural coverage levels. At this stage there is insufficient evidence or agreement to support changes to these values.

Comment was also received that consolidating the Band IV and V values into a single set of values might be misinterpreted as implying that wideband Band IV/V antennas are being specified. That is not correct, these values are required for planning purposes and should not be regarded as an indirect form of receive antenna specification.

A consequence of replacing the current Band V values with the proposed consolidated Band IV/V value is that locations that lie between the 50 and 54 dBµV/m contours of Band V transmitters will now be considered to be ‘covered’ by those transmitters and therefore should be afforded protection. If the ERP of such transmitters is not increased there might be situations where this protection is not achieved (nor is it achieved currently). This topic probably requires further discussion within a technical sub-group, however while the ACMA can/will take a flexible case-by-case approach in dealing with this issue there may be a need for a licence advisory note, or similar statement, to ensure that the situation with regard to protection is clear.

5.2.4 Use of SFNs in restack planning

In revising channel arrangements as part of restack planning, it is the ACMA’s intention to resolve reception issues in a number of SFNs and also to recognise that the change in the assumed transmission parameters and in particular the change of guard interval from 1/8 to 1/16 will reduce the opportunity to implement SFNs.
SFNs with known issues/concerns
SBS (and Unassigned (UA)) at Brisbane/Gold Coast and related sites/Sunshine Coast and related sites
The minister’s direction to move Brisbane SBS and UA channels to VHF will break the Gold Coast/Brisbane/Sunshine Coast SFN into smaller SFNs for the Gold Coast and Sunshine Coast regions. That will put the SBS and UA services on a similar footing to other broadcasters.

Note: Breaking up this SFN will also allow the SBS to operate with FEC 3/4, GI 1/16 transmission parameters across the country. Such a change will however make SBS’s SFN operations more prone to out-of-guard interval concerns, to the extent that the SBS would be on the same footing as other broadcasters.
ABC (and SBS) at Newcastle/Central Coast
ABC (and SBS) Central Coast repeater channels are common with Newcastle. In the event that viewers north of Wyong choose to watch Wyong (carrying ‘Sydney ABC’ and the full set of Sydney and Northern NSW commercial services with a single antenna) they can experience out-of-guard interval interference (although the ACMA has not received similar complaints about SBS reception they would be expected if the SBS operated with FEC 3/4, GI 1/16).

Given that analog switch-off will free up some channels, there is an opportunity to replan to provide independent Central Coast channels for the ABC, SBS and UA at the three Central Coast sites. (Those channels should, if possible, be separate from Kings Cross/Manly-Mosman channels as this would match/equalise the arrangement currently provided for Sydney and Northern NSW commercial services).
Other areas
The ACMA has not received compelling evidence of problems with the operation of other currently planned SFNs. However, it is open to reviewing currently planned SFNs where evidence of problems is presented. Such requests should be supported by evidence (ideally measurements or reception complaints from viewers with appropriate antennas pointing at services planned for the area) that indicate out-of-guard interval reception problems or other issues that cannot be resolved by careful implementation or viewer education regarding antenna pointing etc.
On channel repeaters and 1+0 SFNs
Current DCPs include some cases where the ‘parent’ and ‘child’ transmitters operate on the same channel in an SFN (this is sometimes described as a ‘1+0 SFN’). For example, this type of SFN has been implemented using on-channel repeaters at Merewether/Kotara with feeds coming from Mt. Sugarloaf). This seems to work well if the input levels are reasonably high and output ERP levels of the repeaters sites are carefully site engineered and operated.
In the course of planning additional gap filler transmission sites regional broadcasters have proposed, and are proceeding to implement, several ‘1+0’ on-channel repeater gap fillers.

The ACMA does not have guidelines for the planning of on-channel repeaters. It may be useful to work with broadcasters to define planning rules to define when on-channel repeaters (or 1+0 SFNs more generally) can be used.

It may also be useful to review the use of any ‘1+0 SFNs’ in current DCPs.
1+1 SFNs

Current DCP planning includes a greater number of local area SFNs where a parent on one frequency feeds a number of synchronised ‘child’ transmitters that operate on a different frequency (this is sometimes described as a ‘1+1 SFN’).

Experience shows that this type of SFN can work effectively if properly planned and implemented. During discussions on regional area gap fillers regional broadcasters have also shown that where necessary they are willing to continue to use this type of SFN.

It is expected that it will be necessary to continue using all kinds of SFNs including: 1+1 SFNs; 1+0 SFNs; and on-channel repeaters, in restack replanning (and in implementing additional gap filler sites especially in metropolitan areas). However when evidence based concerns about particular SFNs are presented, and where spectrum is available, alternative arrangements will be considered.
Equalise (as far as practicable) SFN transmission arrangements

Some current DCPs include SFN arrangements that treat different broadcasters within the same market inconsistently. Wherever practical, such situations should be equalised.
The Central Coast situation has been addressed above.

Another major case is the Melbourne metropolitan area repeaters where Network TEN (and one of the two planned UA repeater channels) uses a single channel across the Melbourne metropolitan area, whereas channels for other networks are spread across two channels. If practical, it is proposed to spread the restacked repeater channels for the Melbourne repeaters sites of all networks across two separate (or perhaps three) sets of channels. This however will need to be done carefully to manage interference from (and to) adjacent regional area sites.
Standardisation of SFN timing

To be consistent with the idea of ‘equalisation of reception of all services’ (see proposed Principle 11), SFN delay timing at each site should be standardised. (This may however need to be an aspirational goal since it could be difficult to achieve in situations where the technical characteristics of transmissions (for example, antenna patterns and ERPs) differ).

The ACMA does not consider it should regulate SFN timing parameters. However, it may be useful for an industry consultative group to consider what process could be used to do this. One approach could be to collect current SFN delay timing data at each site to establish where differences exist.
5.2.5 Antenna issues

Performance of UHF Band V antennas

The restack process will move digital TV services from UHF channels 52–69 to lower channels (mostly UHF channels). Viewers watching such services might have antennas that were designed to only receive channels in UHF Band V (i.e. channels 36–69). This raises the issue of how such Band V antennas perform outside their designed range for channels in UHF Band IV (channels 28-35). 
The ACMA conducted some tests that indicated the performance can be quite poor. However, informal discussions with industry have suggested that the ACMA tests overstate the performance degradation, so we have not presented the results here. It has been suggested that a Band V antenna has 2 to 4 dB lower gain in Band IV. While this is not as bad as the ACMA test suggested, this performance loss could still cause reception problems for viewers near the edge of a coverage area or those with currently marginal reception. For this reason, the ACMA considers that it should avoid restacking services into the lower UHF channels Block B (channels 28–33) unless Band IV channels are either currently in use or have been recently used in the area (for example for recently ceased analog services). This is reflected in proposed Planning Principle 7.
While the ACMA’s planning engineers will endeavour to avoid using Block B in such circumstances, it may not always be possible. In such cases, the ACMA will attempt to estimate the number of viewers that may be affected and adopt solutions that minimise the number of potentially affected viewers. One factor to consider is that not all viewers in such areas would necessarily have a Band V antenna, and may instead have a wideband antenna. 
The ACMA would welcome data on the types and percentages of antennas typically installed in each region to assist in estimating the number of viewers that may be affected if this issue cannot be avoided.
Performance of VHF Band III antennas

Similarly the performance of VHF antennas is a potential issue. Antennas installed in metropolitan areas prior to the introduction of digital TV in 2001 may not in all cases receive channels 11 and 12 adequately. Many viewers have found that they have had to replace their antenna when converting to digital. It would be a concern if moving services from current UHF channels to VHF channels as part of the restack process resulted in viewers having to replace their antenna. The ACMA anticipates that all VHF antennas and VHF/UHF combination antennas sold since 2001 cover the entire VHF band of channels 6–12. Soon to be published research undertaken by the ACMA indicates that approximately 10 per cent of antennas are replaced each year. Consequently, a good proportion of VHF antennas should have been replaced and should therefore have acceptable performance.
The ACMA would welcome information on the issue VHF antenna bandwidth and the extent to which old VHF antenna stock still exists.
The block planning approach leads to two further issues: the use of single band antennas; and the potential for new antenna designs.

Single band antennas

In areas where television services operate in both VHF and UHF bands, viewers either have a combination antenna or separate VHF and UHF antennas diplexed together.

If an area that currently has both VHF and UHF services becomes all VHF, there may be advantages for viewers in using a single band VHF antenna. Similarly, if an area that has VHF and UHF services becomes all UHF, there may be advantages for viewers in using a single band UHF antenna. A single band antenna will typically be smaller than the combination antenna with the same performance (gain). Alternatively, an antenna with a similar physical size to the combination antenna should have higher gain.
Where two antennas are diplexed together removing one of those antennas and the diplexer is expected to improve performance by 1–2 dB, as diplexers are understood to introduce a 1-2 dB loss.
Performance of UHF antennas over a bandwidth of six channels vs 24 channels

With the adoption of block planning, it might be possible to design an antenna that covers all UHF channels 27–51, while an alternative might be to design four different antennas covering 27/28–33, 34–39, 40–45 and 46–51.

An antenna covering channels 27–51 is likely to have a somewhat higher gain than a current wideband antenna that covers channels 27/28–69. This improvement might be in the order of 2–3 dB.

Antennas that cover one or two of the six-channel blocks may have higher gain still.
Adopting the block planning approach may therefore lead to improved reception, by reducing the spread of channels and also by allowing viewers to purchase higher gain antennas. However, it is stressed that viewers with currently adequate reception should not need to buy new antennas.

The ACMA is interested in views as to whether such antennas are likely to become available and what advantages or disadvantages such antennas may have.
Will a narrower band antenna have a sharper roll off for out of band performance (potentially improving rejection of interfering signals above channel 51)?
Will a narrower band antenna have a ‘peaky’ response with much higher gain for the middle channels than those at the edges?
5.2.6 Equalising transmission coverage between broadcasters
One of the benefits mooted by FreeTV Australia in promoting its block planning proposal was that it would ‘equalise’ the coverage of services received by viewers. The ACMA agrees that the use of six contiguous channels results (all other things being equal, for example, transmitter power, antenna performance) in the most consistent coverage possible between broadcast services due to the minimisation of propagation difference between channels. This means that, in most cases, if a viewer receives one service then all the other services should also be received (i.e. the possibility of ‘orphaned’ services is avoided to the greatest extent possible). Not only would this provide a more equitable arrangement between broadcasters, it importantly means that viewers will increasingly only require a single form of TV reception: either terrestrially or via satellite—the need for hybrid reception arrangements would be minimised.

Although acknowledging the in-principle qualitative benefits of contiguous channels for coverage equalisation, it is difficult to quantify these benefits in comparison to a reduced span of non-contiguous channels. A number of anecdotal cases have been raised with the ACMA concerning possible coverage equality issues due to the spread of channels at a site.
One case cited was reception difficulties in areas such as Newcastle where UHF digital channels are currently spread from channel 36 to 53. The implication being that reducing the span of channels by placing them into a contiguous block of six would resolve such reception problems. However, without detailed investigation of specific reception complaints it is not possible to validly draw such a conclusion. For example, the reception problems might potentially have been resolved by improved antenna positioning to eliminate frequency selective fading caused by localised reflections, or their could potentially be network design issues for a particular broadcaster which may operate its SFN repeaters with different parameters to other broadcasters.

Nevertheless, a reduced span of channels could make it simpler for antenna installers to position an antenna correctly.

The ACMA considers that equalising coverage is a worthwhile goal, as it would simplify viewer reception. Moving all services to a single band should also assist in making the coverage of services more equal, as will all broadcasters adopting the same transmission parameters and SFN timing.

There may however be some practical issues that are difficult to address—i.e. coverage is not just about the channels used. In some cases, even where all broadcasters operate in the same band there may be large differences in the effective radiated power of different services. To equalise coverage in such cases will either require some broadcasters to purchase new higher-powered transmitters and potentially paying to upgrade the transmission antenna to accommodate the increased power, or the higher-powered broadcasters would need to decrease power, and reduce their coverage. Additionally, there are also cases where not all broadcasters are present at a transmission site. 
In order for coverage to be equal, all broadcasters would need to operate at the same sites, which could require some broadcasters to rollout to additional sites or for other broadcasters to close transmissions at sites with incomplete sets of channels. There are also some situations where different services operate from different antennas that have different antenna radiation patterns. In some cases, these patterns arise from a need to control overspill into adjacent licence areas. There are also situations where due to main/standby arrangements of major metropolitan transmitters or for commercial or other site related reasons broadcasters choose to use different sites to serve the same area. Therefore, it seems unlikely that a very strict co-siting requirement could be implemented in practice.

Through planning principle 11, ACMA intends to encourage broadcasters to work towards equalising coverage between services wherever practicable as the ACMA considers it to be a worthwhile goal.
5.2.7 Simulcasting
In the past, simulcasting has been used as a means of minimising viewer disruption when one analog television service was changed to another channel and to aid in the transition from analog to digital television.
Consideration needs to be given to the role that simulcasting could play in minimising disruption to viewers during the restack of digital television services. The analyses of the planning approaches have considered the impact of limited simulcasting scenarios. As a result of these analyses, it was observed that simulcasting will add costs and lengthen the implementation time of the restack, irrespective of the planning approach.
Consideration will also need to be given to how beneficial it will be to simulcast identical sets of digital services. Simulcasting may actually have negatives for ordinary household viewers as they may have to retune their televisions twice and will have duplicate services on the channel lists in their digital televisions until the simulcast ends and they retune again.
Simulcasting is however expected to have benefits for viewers living in multi-dwelling units (MDUs), as the simulcast will allow time for the owners or the body corporate of multi-dwelling units, to make any changes needed to master antenna television (MATV) systems. Without the simulcast MDU viewers could lose access to some or all of their services until the necessary changes are made to the MATV system. The simpler MATV systems that pass through analog and digital signals without channelised amplifiers or channel processors are expected to be unaffected.
Given the potential downside for ordinary viewers, additional costs and implementation time of simulcasting, it may be necessary to only propose simulcasting where there are large numbers of MDUs in the coverage area (possibly 200 or more) and that the length of the simulcast should be kept to the minimum necessary.
Which areas should simulcast and the duration of any simulcasts are matters that will be considered at a later date. These are not matters that the ACMA will decide when finalising its decision on the planning principles. However, any views on simulcasting issues provided in response to this paper will inform future consideration of these matters.
What period of simulcasting would be required to change most MATV systems in the Brisbane, Sunshine Coast and Gold Coast region and other major population centres?
What changes to MATV systems will need to occur as a result of the restack?  
Will less complex systems also require changes or other interventions by technicians?
5.2.8 Master antenna television systems

In discussions with industry about restack planning, differing views emerged regarding the effect that the use of adjacent channels will have on MATV systems. One view was that the block planning approach may present some challenges for multi-dwelling units with MATV systems, if those systems use 'channel processors' and employ filters with 8 MHz instead of 7 MHz bandwidth filters. This is because the wider bandwidth filter does not adequately reject the adjacent channel(s) and then the channel processor regenerates part of the adjacent channel residue in the next channel being used for the next service, resulting in interference. Such issues will arise under both planning approaches, but less often under minimum moves.
On the other hand one MATV equipment supplier considered that the block planning approach will have significant benefits for MATV systems leading to less complex and costly systems.
5.2.9 Ease of introducing new gap fillers
Support for future spectrum requirements is one of the restack planning objectives – one such future use is the possible deployment of additional transmission sites or ‘gap fillers’ after the initial restack planning process is complete. 

In congested areas, to obtain an efficient use of spectrum so that more services can be accommodated, the spectrum must be defragmented (i.e. to maximise channel reuse, channel sets need to be aligned at different sites that operate with the same channels). Under the minimum moves planning approach this requires some realignment of currently planned digital services (see section 2.3.2 in engineering report TPS 2011/01) and this is automatically achieved under the block planning approach (but by comparison with the minimum moves approach a greater level of changes to currently planned services is required).
In less congested areas, the channel availability will, by definition, be greater and while this will mean that a lower level of defragmenting of the spectrum would take place under a minimum moves planning approach, it is expected that channels would generally be able to be found for additional low power gap fillers.
Therefore, there does not appear to be any fundamental difference in the ability to either planning approach to accommodate additional gap filler services. This has been demonstrated by inclusion of Brisbane region gap fillers in both of the indicative restack digital channel plans that have been provided in engineering report TPS 2011/01.
5.2.10 Television broadcasting technical migration
Current Australian digital television broadcasting infrastructure (both transmission and reception) utilises technology and standards available when planning for digital services commenced in the late 1990s. This has resulted in terrestrial digital television broadcasting in Australia using the DVB-T broadcast transmission standard with MPEG-2 video encoding. Given legacy infrastructure, planning for restack will continue to be based on these existing arrangements.
New terrestrial broadcast technologies are now available that provide greater efficiency in the transmission (DVB-T2) and encoding (MPEG-4) of services. DVB-T2 can provide between 30–67 per cent efficiency improvements, while MPEG-4 provides up to a 50 per cent improvement in encoding efficiency. All consumer equipment currently in use in Australia is capable of receiving DVB-T MPEG-2 services but while the percentage of receivers capable of receiving DVB-T MPEG-4 services is increasing, it is expected that a sizeable number of DVB-T MPEG-2 only receivers will remain in use for some time.
 It is not known if any consumer equipment currently on sale in Australia would be able to decode DVB-T2 transmissions.

DVB-T2 transmissions cannot be made simultaneously on the same channel as existing DVB-T transmissions. MPEG-4 and MPEG-2 encoding can however be broadcast on the same channel (using DVB-T), requiring less substantial transmission infrastructure changes but still requiring the availability of MPEG-4 compatible receivers.

Consistent with the proposed Objective 7: aim to establish spectrum planning arrangement that support future needs, the ACMA considers it prudent to assess the relative merits of restack planning approaches against their ability to support the possible future technical migration of digital television services to new standards such as DVB-T2 and/or MPEG-4.
Assessment of planning approaches

Options for the migration to new television broadcasting technologies are varied but essentially consist of approaches that require additional spectrum or those that utilise existing channels. Each planning approach utilises exactly the same gross amount of spectrum and number of channels for each broadcaster. This means that at a high level, there is little to differentiate between block and minimum moves planning in terms of support for future technical migration of television broadcasting.

Under a block planning approach all channels will be contiguous thus providing the most consistent coverage possible between services (see discussion elsewhere in the paper). However under minimum moves planning services might in some cases be in different bands. While appropriate planning can minimise the impact on coverage due to propagation differences, there will remain circumstances where coverage of VHF services will extend further than that of UHF services.
This potential to avoid a VHF/UHF coverage inconsistency may offer a slight benefit for block planning where one or more of the channels are migrated to a new technology prior to the other services by minimising the circumstances where viewers cannot receive all services and may potentially miss out on the initial introduction of new services or the possible technology simulcast opportunity.
Conclusion
The amount of spectrum used and the number of channels allocated to each broadcaster is the same under block and minimum moves planning meaning that any migration will need to utilise any or all of the six planned channels. However, it appears that block planning offers some relatively minor benefits as coverage differences between services are less likely. It should be emphasised that the future use of the sixth channel is a matter for the minister and that no decisions about its disposition have been made beyond 2013.
5.2.11 Off-air inputs
A range of different methods can be used to provide program input signals to broadcast transmitters. By far the most popular, due to its simplicity and low cost, is to receive signals off-air from a nearby transmitter using antennas and receivers that are professional versions of what domestic viewers use.

The ACMA does not specify the program input arrangements to be used by broadcasters, and the planning performed by the ACMA does not include providing protection of particular off-air inputs. Nevertheless, in engineering report TPS 2011/01, an analysis based on an assumed understanding of current off-air feed arrangements found that significant numbers of off-air inputs will require changes under either planning approach. But it also found that about 24 per cent more sites will require changes to off-air inputs under the block approach.
For sites that use off-air inputs to feed their transmitters, sites that have no input channel changes will be simpler to restack. This however, should be kept in perspective. In most cases, the input feed receiver(s) at the transmitter site are simple to retune and the main issue is whether or not input antennas (and any associated filters) require replacement. Although off-air input changes are not, by themselves, a high cost item, changes to input arrangements may complicate the logistics and costs of restack implementation. Where there are channel changes at a parent transmitter, changes will also need to be made at associated off-air fed repeater sites at the time as the channels of the parent transmitter change. This could create logistics difficulties but commercial broadcasters have indicated that they expect that this is manageable.
At some sites, the channel plans create situations where the incoming input signal is on a channel that is adjacent to one being transmitted at the same site. With careful planning and attention to the assignment of individual services at a site many, though not all, such situations can be avoided. It is apparent however that the block planning approach offers some advantages over a minimum moves planning approach in respect of adjacent channel off-air feeding. These are (i) fewer cases of off-air adjacent channel feeds under the block plan approach (and due to proposed channel assignment guidelines those cases would not affect commercial broadcasters), and (ii) the future addition of new gap filler sites is expected to be less constrained by adjacent channel input issues (though it should be kept in mind that adjacent channel interference is just one of a number of factors that may affect whether a reliable off-air input signal can be received at a gap filler transmitter site).
The significance of the different numbers of adjacent channel feed cases needs to be kept in context. If broadcasters need to replace off-air feed arrangements with microwave links (or perhaps a satellite distribution arrangement) this could entail non-trivial costs. However, this may not be necessary in all of the cases. An analysis of currently operating services shows that a number of cases of adjacent channel off-air inputs are currently operating. This suggests that, with careful site engineering including (it is assumed) installation of adjacent channel filters and transmit-receive antenna isolation, adjacent channel inputs can operate successfully in at least some situations.
In cases where off-air inputs cannot be engineered alternative input arrangements such as satellite feeding (currently an option for national services) or microwave links will need to be considered. Another option could be to rebroadcast the VAST satellite signal if/when suitable MPEG-4/MPEG-2 transcoding and transport stream reassembly equipment is available.
In practice, the practicality of any of these solutions depends on their cost and the number of viewers being served. Broadcasters may not be willing to fund expensive solutions if the number of viewers relying on the service is relatively small.
Summary
Off-air feeding is an important, low cost method of delivering program inputs to broadcast transmitters. Although the minimum moves planning approach affects fewer off-air feeds than the block planning approach, the block plan produces fewer cases involving adjacent channel off-air inputs (which are more difficult and expensive to resolve). Although alternative program input solutions may be available these are not preferred by commercial (or national) broadcasters because they are more expensive. So, from the viewpoint of off-air input feed considerations, the block planning approach is preferred, and commercial broadcasters additionally have advocated that the block plan should be implemented with an assignment strategy that places commercial channels in the centre of the block.
5.2.12 Non-broadcasting use of the TV broadcasting services bands

While broadcasting is the principal use of the BSBs, BSB spectrum is also used for a variety of non-television broadcasting purposes in the frequency and geographic ‘white spaces’ where interference to and from television services is manageable. These uses currently include wireless microphones and medical telemetry devices that users may operate under the authorisation provided by the Radiocommunications (Low Interference Potential Devices) Class Licence 2000 (the LIPD).

Other potential future uses of these white spaces include use by devices designed to provide broadband communications similar to WiFi. Amongst the techniques being considered to achieve adequate interference compatibility by such devices are; cognitive radio; spectrum sensing; and geo-location. These ‘white space devices’ have been considered for some time around the world. Both the UK (Ofcom) and the US (FCC) in particular are well progressed on establishing regulatory arrangements to support these types of devices.

Consistent with the proposed Objective 7: aim to establish spectrum planning arrangement that support future needs, the ACMA considers it prudent to assess amongst other things the relative merits of restack planning approaches against their ability to support future non-broadcasting white space uses of the spectrum. This includes the future use of the spectrum by current white space uses such as wireless microphone and biomedical telemetry devices that will continue to operate post restack and potential future uses by new generation white space devices.
Assessment of planning approaches

While the overall size of the ‘raw’ white space spectrum available under either restack planning approach remains the same, its nature and usability differs. Two parameters in particular vary between planning approaches: the size of contiguous white space bandwidth available; and, the number of adjacent channel sharing constraints to consider between television and white space device uses.

Contiguous spectrum is generally favoured for the provision of radiocommunications—it allows increased flexibility in the assignment of narrowband emissions and offers the possibility of using wider bandwidth emissions favoured by broadband systems. 
Sharing between spectrum users, amongst other things, requires consideration of both co-channel and adjacent channel spectrum uses. Organising the white space spectrum into blocks reduces the number of different adjacent sharing requirements and therefore offers a potentially greater opportunity for white space uses and therefore increased spectrum efficiency.

Accordingly, as a basic premise, it is considered that larger contiguous bandwidths and fewer interfaces between television and non-television applications are desirable as they increase the opportunities for current and new generation white space spectrum uses. 

Conclusion
Block planning offers both larger contiguous bandwidths and the smallest number of adjacent channel white space interfaces, which therefore minimises adjacent channel sharing considerations. Block planning is therefore considered to have a somewhat greater potential to support for future white space use of the spectrum when compared to minimum moves planning. 
6 Summary of key findings 
This discussion paper sets out the framework the ACMA has developed to determine the high level planning objectives and detailed planning principles to be used in the restack of digital television services.

Guided by the minister’s direction on realising the digital dividend, Section 3.1 proposes restack planning objectives. Using these objectives as a basis for assessment, the ACMA has undertaken a detailed case study (discussed in Section 4) and given further consideration to a range of other issues (section 5.2) to assist in determining the most appropriate channel planning approach and associated detailed planning principles to adopt for restack channel planning.

The overall channel planning approach has been identified as the key decision in determining the detailed planning principles to be used in restack. Analyses have been undertaken of the two main candidate options of block and minimum moves planning against the proposed restack objectives that cover the key factors of the cost, timing, disruption and future planning benefits of each option. The evidence gathered from this process can be summarised as follows:
Feasibility
· Both planning approaches permit the restack of broadcasting services to yield the digital dividend.
Cost
· The cost of implementing the restack is affected more by the implementation method than by the planning approach.
· An implementation method that retunes existing transmitters and combiners while keeping services on air with temporary transmitters and combiners (the ‘TRU method’) will yield a significantly lower overall cost than an implementation method that replaces the transmission infrastructure (the ‘replacement method’).
· The block planning approach results in fewer cases of adjacent channel off-air program input feeds and this potentially reduces the likelihood of incurring additional costs of the alternative input feed arrangements.
· There is little difference in the cost of implementing either the block or minimum moves planning approaches, so long as the TRU implementation method is used.
Timing
· Provided the TRU implementation method (or similar) is used, there are no significant differences in the length of time it will take to implement the restack under the different planning approaches.
Disruption 
· The level of viewer disruption due to television retuning or antenna changes is broadly similar under both planning approaches. The TRU implementation method that retunes most of the existing equipment while using temporary transmitters should result in lower disruption to viewers due to service outages.
Future benefits
· In the longer term the block planning approach will have some slight advantages:
· coverage of services will be the most equal possible with all services at a location operating in the same band and over a smaller range of channels (this means viewers who are able to receive one service should be able to receive all services in that area using a single receive antenna.)
· new viewer antennas can be simpler and smaller
· master antenna TV systems can be simpler and cheaper
· the addition of future gap filler sites will be more cost effective as off-air inputs should  be more readily available
· there are benefits for non-broadcast use of the ‘white space’ between television services.
Risks
· Overall, the ACMA is of the preliminary view that the risk profiles of the planning approach are not a major distinguishing factor in the choice of preferred approach.
Preliminary view

On cost, timing, and disruption factors, ACMA investigations have identified little to distinguish between the block and minimum moves planning approaches. However, block planning has been identified as having modest but real long-term benefits. The ACMA therefore considers that while both block and minimum moves planning approaches are viable, there are incremental benefits to the block planning approach.
Based on these conclusions, the ACMA is of the preliminary view that a block planning approach to restack should be adopted.

The ACMA’s preliminary view in favour of block planning necessarily rests on assumptions about how industry will implement the restack. For this reason, the ACMA is seeking to test its key assumptions that:

· Industry will adopt the TRU method, or something similar; and
· Under the implementation method adopted, there will be little difference in costs, timing implications or disruption as between the block and minimum moves approaches. 
If these assumptions are incorrect and implementation of the minimum moves approach is likely to be significantly cheaper or quicker than the block approach, the ACMA will reconsider its preliminary view. The ACMA also notes that the government is a key stakeholder as it will incur a significant proportion of the costs at least in respect of the national broadcasters. The Minister has the power to direct the ACMA on further aspects of restack planning.
Table 4 provides a summary that compares each planning approach against the set of proposed restack objectives. Note that it is not an analytical tool but rather a high-level illustration of the merits of each planning approach against the proposed objectives.
	Table 4: Comparison of alternative channel planning approaches

	Proposed objective

Minimum moves

Block

Comment

Clear the digital dividend band of broadcasting services as soon as practicable

(((((
(((((
Little difference in time to implement restack and associated risks under the TRU implementation method.
Plan for six digital channels at each transmission site

(((((
(((((
Both planning approaches achieve this.
Plan for six VHF channels at all metropolitan main station sites

(((((
(((((
Both planning approaches achieve this.
Plan such that coverage of all six channels is similar

((((
(((((
By moving to a single band, block planning has an advantage.
Aim to maintain or improve digital television coverage

(((((
(((((
Block planning may offer slightly improved coverage if viewers replace their antennas, however the coverage of some services may reduce if services move from VHF to UHF.
Aim to simplify viewer reception of terrestrial digital television

((((
(((((
Block planning simplifies viewer reception through the use of a single band.
Aim to establish spectrum planning arrangements that support future needs

((((
(((((
Block planning offers improved access for non-broadcast white space users and provides benefits for future technology migration of television services.
Retain 14 MHz of spectrum in VHF Band III for possible expansion of digital radio

(((((
(((((
Both planning approaches achieve this.
Comply with the legislated framework

(((((
(((((
Both planning approaches achieve this.
Minimise viewer costs and disruption

(((((
((((
Both planning approaches require broadly similar numbers of viewers to retune their TVs (90 per cent vs. 99 per cent in the Qld case study). Financial costs associated with changes to receive antennas are expected to be similar.
Minimise commercial and national broadcaster costs

(((((
(((((
Both planning approaches are expected to be broadly similar under a TRU implementation method.


	


Summary of proposed planning principles

On the basis of this proposal to adopt a block planning approach, the ACMA has developed a set of candidate planning principles to guide restack planning. The principles are discussed in more detail in Section 5 and are listed below for ease of reference. Principles 4–6 define the essential elements of a block planning approach.
Principle 14: Replan digital television services to use VHF channels 6–12 and UHF channels 28–51.

Principle 15: Create a digital radio sub-band, comprising of VHF television channels 9 and 9A, that is clear of digital television in metropolitan and regional licence areas. Where practicable also avoid planning new services on these channels in remote licence areas.

Principle 16: Plan for six digital channels at each transmission site, except for
i)   licence area overlaps where two sets of three commercial services will require channels (a total of nine channels)
ii)   where broadcasters operate from different sites but cover the same area.

Principle 17: Plan channels so that viewers in metropolitan and regional licence areas can receive all services in a single band (i.e. either all VHF or all UHF channels). Consider the benefit of single band operation in other areas on a case by case 
Principle 18: Plan all six services on channels within defined blocks of channels as follows: 
Block A: 6, 7, 8, 10, 11 and 12*;
Block B: 28, 29, 30, 31, 32 and 33;
Block C: 34, 35, 36, 37, 38 and 39;
Block D: 40, 41, 42, 43, 44 and 45;
Block E: 46, 47, 48, 49, 50, and 51;
* channels 9 & 9A may be used for digital TV in some remote areas.
Principle 19: Assign channels within a block as follows. 

VHF: Existing VHF services to retain current channels unless they have to move to clear channels 9 and 9A under Principle 2. New or changed channel assignments do not need to follow any particular order, except in all Metropolitan areas where SBS should move to channel 7. Where it is possible without moving existing services, channel 10 should be the unassigned channel to align with the Metropolitan area unassigned channel.

UHF: Channel assignments should be made after considering and balancing a number of objectives including:

· avoiding off-air input issues (adjacent channel and N+5)
· avoiding changes to existing services within the block
· using the unassigned channel to remove restack timing constraints and manage band edge interference potential.
If none of the above issues apply, UHF channels should be assigned in the following order:  SBS, ABC, Seven (or affiliate), Nine (or affiliate), Ten (or affiliate), Unassigned.

Principle 20: Avoid use of Block B where there is no current or past use of UHF Band IV channels. Where this cannot be avoided, minimise the total population affected.

Principle 21: In selecting the channel block for a transmission site, consider the channels used by existing digital services and any information available on the operating frequency range of broadcaster transmission equipment.
Principle 22: Break up wide area single frequency networks (SFNs) known to have associated reception problems and minimise use of new SFNs where possible.
Principle 23: Plan on the basis of broadcasters using the DVB-T standard with transmission parameters of 8k, 64QAM, 3/4 forward error correction (FEC) and 1/16 guard interval. 
Principle 24: Equalise transmissions across all broadcasters as far as practicable through planning on the basis of equal ERP levels, identical antenna patterns, closely sited transmitters and all broadcasters having the same SFN arrangement.

Principle 25: Determine the timing constraints on channel availability and specify a minimum window of six months, where practicable, when both the current digital and the final digital channels are available. When all sites and timing windows are considered together, they should result in the digital dividend channels (52–69) being cleared as soon as practicable, and by the end of 2014 at the latest.

Principle 26: Wherever sites utilise UHF channel blocks, attempt to place higher power services on lower UHF channel blocks.

Invitation to comment

The ACMA seeks comment on the analyses undertaken, the conclusions derived from these analyses and the proposals identified in this discussion paper. This feedback will be taken into account by the ACMA in making final decisions on these issues to enable detailed restack planning to commence by the second half of this year.
The ACMA considers that resolution of the issues raised in this discussion paper is urgent and it is the ACMA’s intention to consider responses to this discussion paper and make its final decision at its May 2011 meeting. To allow submissions to be adequately considered, they will need to be received in early April. The comment period therefore closes on Monday 4 April 2011. Individuals and organisations proposing to make a submission should note that the ACMA will be better able to consider issues raised in submissions where the claims made are supported by evidence, including information on costs. The ACMA is less likely to change its preliminary views if the issues raised are matters of opinion and not supported by evidence, facts, studies or research.
The matters contained in the minister’s direction, including the number of services to be planned at each location and the amount of spectrum reserved for digital radio, are binding on the ACMA. Accordingly, it is not seeking submissions on these issues.
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1               Name of Direction

 

This Direction is the Australian Communications and Media Authority (Realising the Digital Dividend) Direction 2010.

 
2               Commencement

 

This Direction commences on the day after it is registered on the Federal Register of Legislative Instruments. 

 

3               Definitions

 

In this Direction:

 

ACMA means the Australian Communications and Media Authority.

 

ACMA Act means the Australian Communications and Media Authority Act 2005.

 
broadcasting services bands has the same meaning as in section 6 of the BSA. 

BSA means the Broadcasting Services Act 1992.

 

commercial television conversion scheme means a scheme under clause 6 of Schedule 4 to the BSA.

DCP means a digital channel plan made under a commercial television conversion scheme or a national television conversion scheme in accordance with the applicable clause 7A or clause 22A of Schedule 4 to the BSA.

digital dividend policy objectives has the meaning given by clause 4.

digital mode has the same meaning as in clause 4 of Schedule 4 to the BSA.

digital radio broadcasting service means a broadcasting service that delivers radio programs, and is transmitted using a digital modulation technique.

FAP means a frequency allotment plan made under subsection 25(1) of the BSA.

final digital television switch-over day has the same meaning as in section 8AE of the BSA.

LAP means a licence area plan made under subsection 26(1) of the BSA.

metropolitan licence area has the same meaning as in clause 2 of Schedule 4 to the BSA.

national television conversion scheme means a scheme under clause 19 of Schedule 4 to the BSA.
Radiocommunications Act means the Radiocommunications Act 1992.

regional licence area has the same meaning as in clause 2 of Schedule 4 to the BSA.

remote licence area has the same meaning as in clause 5 of Schedule 4 to the BSA.

television broadcasting service means a broadcasting service that transmits television programs in analog or digital mode using the broadcasting services bands that are able to be received by domestic reception equipment that is neither hand‑held nor battery operated.

 

4       Direction – ACMA to manage radiofrequency spectrum in accordance with Commonwealth communications policy objectives

(1)
I direct the ACMA under section 14 of the ACMA Act when performing its spectrum management functions to act in accordance with the following Commonwealth communications policy objectives (the digital dividend policy objectives):
(a) that the part of the broadcasting services bands comprising the frequencies 694 to 820 megahertz inclusive (the digital dividend spectrum) is to be cleared, over time, of broadcasting services and datacasting services; 
(b) that the clearance of the digital dividend spectrum be completed as soon as possible after the final digital television switch-over day. 
5
Direction – ACMA to consider whether to vary a FAP


I direct ACMA under subsection 25(3), and clauses 15 and 29 of Schedule 4 to the BSA to consider, in relation to the digital dividend policy objectives, whether to exercise its powers to vary:

(c) a FAP under subsection 25(2) of the BSA; or

(d) the commercial television conversion scheme or the national television conversion scheme in a manner that varies a FAP under subclauses 16(1) and 30(1) of Schedule 4 to the BSA; 

so that, over time: 

(e) in each metropolitan licence area, the number of channels to be made available for the provision of television broadcasting services in digital mode not exceed six at a particular area (located between 174 megahertz and 230 megahertz inclusive);

(f) in each metropolitan licence area, 14 megahertz (located between 174 megahertz and 230 megahertz inclusive) should not be made available for television broadcasting services, to allow for the provision of digital radio broadcasting services.

6       Direction – ACMA to consider whether to vary a LAP

 

(1)
I direct the ACMA under section 14 of the ACMA Act to consider whether to exercise its powers under subsection 26(2) of the BSA to vary each LAP to the extent that it deals with:

(a) commercial television broadcasting services;

(b) national television broadcasting services;

(c) digital radio broadcasting services (as the case requires);

(d) other television broadcasting services (as the case requires).

(2)
Pursuant to subclause (1), I direct the ACMA to have regard to the digital dividend policy objectives when considering whether (and, if so, how) to vary each LAP.

Licence area planning for metropolitan licence areas

(3)    Pursuant to subclause (1), in deciding whether (and, if so, how) to exercise its power under subsection 26(2) of the BSA in relation to a LAP for a metropolitan licence area, I direct the ACMA under section 14 of the ACMA Act to take into account the policy objective that, where practicable, it is desirable for all television broadcasting services transmitted in digital mode and digital radio broadcasting services to be located in the same frequency band.

Licence area planning for regional licence areas and remote licence areas

(4)
Pursuant to subclause (1), in deciding whether (and, if so, how) to exercise its power under subsection 26(2) of the BSA in relation to a LAP for a regional licence area or a remote licence area, I direct the ACMA under section 14 of the ACMA Act to take into account the policy objective that licence area planning that is not necessary for, or directly consequential to, achieving the digital dividend policy objectives should, wherever possible: 

(a) minimise disruption for the affected television audience including, but not limited to, disruption caused by the need to re‑orientate, upgrade or replace antennas;

(b) minimise the financial impact on affected commercial television broadcasting services and national television broadcasting services.

7       Direction – ACMA to consider whether to vary a conversion scheme 

 

(1)     I direct the ACMA under clauses 15 and 29 of Schedule 4 to the BSA to have regard to the digital dividend policy objectives and to consider whether to exercise its powers under clauses 16 or 30 of Schedule 4 to the BSA to vary the commercial television conversion scheme or the national television conversion scheme (the conversion schemes) so as to make or vary, over time, a DCP, or to allot channels for transmission in digital mode.

(2)
Pursuant to subclause (1), in deciding whether (and, if so, how) to exercise its power to vary the conversion schemes, I direct ACMA under section 14 of the ACMA Act to take into account the following Commonwealth policy objectives:

(a) the desirability that, where practicable, commercial television broadcasting services and national television broadcasting services in a metropolitan licence area be located in the same frequency band;

(b) the desirability that where DCPs are made or varied, or channels for digital transmission allotted, in regional licence areas or remote licence areas and the particular DCP activity or channel allotment is not necessary for, or directly consequential to, clearing the digital dividend spectrum, such planning or allotment is to: 

(i) minimise the financial impact on affected commercial television broadcasting services and national television broadcasting services;

(ii) minimise disruption for the affected television audience including, but not limited to, disruption caused by the need to re‑orientate, upgrade, or replace antennas.

8
Direction – ACMA to provide quarterly reports to the Minister about progress with re-organising broadcasting spectrum

(1)
I direct the ACMA under section 14 of the ACMA Act to report to and advise the Minister about progress in each licence area towards achieving the Commonwealth communications policy objectives set out in these Directions, on a quarterly basis.
(2)
This Direction does not prevent the ACMA from providing reports or advice to the Minister about any matter at any time.

9        Direction – ACMA to review the desirability of frequencies 519-526 for broadcasting purposes 

(1)
I direct the ACMA under section 14 of the ACMA Act to periodically monitor and review the feasibility and desirability of using the frequencies 519-526 megahertz (inclusive) for future broadcasting purposes.
(2)
I direct the ACMA under section 14 of the ACMA Act to provide advice, in a written report, to the Minister if the ACMA forms the opinion that the frequencies 519-526 megahertz (inclusive) are desirable for future broadcasting purposes.
Explanatory Statement

AUSTRALIAN COMMUNICATIONS AND MEDIA AUTHORITY (REALISING THE DIGITAL DIVIDEND) DIRECTION 2010

Issued by the authority of the Minister for Broadband, Communications,

and the Digital Economy

PURPOSE

This Direction is made under section 14 of the Australian Communications and Media Authority Act 2005, subsection 25(3) of the Broadcasting Services Act 1992 (the BSA), and clauses 15 and 29 of Schedule 4 to the BSA.

The Direction is concerned with the Australian Communications and Media Authority’s (the ACMA) exercise of its planning powers and performance of its broadcast planning under the BSA and its spectrum functions under the Radiocommunications Act 1992 (the Radiocommunications Act), as needed to facilitate the release of broadcasting spectrum as a digital dividend in accordance with the Commonwealth’s policy objectives.

The purpose of the Direction is to give effect to the Australian Government’s primary policy objective in realising the digital dividend. The dividend will maximise the benefit that use of the spectrum will over time bring to the Australian community and economy, while at the same time ensuring continuation of the current, high quality, free-to-air television services. 

To give effect to these objectives, the Direction requires that the ACMA consider exercising its planning powers under the BSA to achieve specified Commonwealth policy objectives and to take account of specified Commonwealth policy objectives when undertaking its spectrum management functions under the Radiocommunications Act and its planning functions under the BSA.

BACKGROUND

On 24 June 2010 the Australian Government announced that it has decided to release broadcasting spectrum as a digital dividend. The decision was made following extensive public consultation through the Digital Dividend Green Paper. This spectrum will become available as a result of the switch to digital-only television broadcasting, which will be completed in Australia by 31 December 2013. 

The Australian Government’s primary policy objective in relation to the digital dividend is to maximise the benefit that use of the spectrum will bring to the Australian community and economy over time. The release of a contiguous block of 126 MHz of spectrum in the upper Ultra High Frequency (UHF) band as a digital dividend, while at the same time ensuring continuation of the current, high quality, free-to-air television services, will achieve this objective. The purpose of the Direction is to give effect to these objectives. 

The Direction requires the ACMA to plan for the release of a contiguous block of 126 MHz of broadcasting spectrum in the upper band as a digital dividend. Accordingly, the Minister for Broadband, Communications and the Digital Economy is directing the ACMA to clear broadcasting services from the frequency range 694 to 820 MHz (that is, channels 52 to 69 inclusive). 

The Direction also provides the ACMA with additional guidance in meeting this objective, and with the consequent task of planning broadcasting services in the remaining spectrum.

As noted in the Digital Dividend Green Paper, it was anticipated that the release of a contiguous block of 126 MHz of spectrum would require either Channel A or B to be rolled into the digital dividend. Accordingly, the Minister intends for the remaining broadcasting spectrum to support the provision of up to six terrestrial digital television channels nationwide. Each of these 7 MHz channels can support a number of digital television services. This Direction asks the ACMA to consider exercising its power to make available six channels of broadcasting spectrum in each metropolitan licence area for the provision of television broadcasting services. 

To ensure the delivery of high quality, free-to-air television services, the Minister has asked the ACMA to consider whether national and commercial television broadcasting services should be located within the same spectrum frequency band in each metropolitan licence area. 

The Minister intends that, to facilitate the future roll out of digital radio to rural and regional Australia, two 7 MHz channels are to be made available in each metropolitan licence area for the provision of digital radio broadcasting services. This would allow equivalent spectrum to be used for digital radio in adjacent regional areas without causing interference to television and radio services already operating in metropolitan areas.

With regard to future availability of digital radio in rural and regional Australia, section 215A of the BSA requires a statutory review of the merits of various terrestrial and satellite technologies for transmitting digital radio and restricted datacasting services in regional licence areas to be conducted by 1 January 2011. The review will inform the Government’s decisions about the various transmission options for digital radio in regional licence areas.

In order to release the digital dividend spectrum, digital television services in the target frequency range will be relocated and organised more efficiently. This process is known as ‘restacking’.

Restacking involves changing the channel on which a digital television service is transmitted to a particular area. For the majority of viewers who have an antenna capable of receiving the restacked services on their new channels, this process is unlikely to involve any costs other than the inconvenience of a re-scan of their digital receiver (an integrated digital television and set-top box) if it does not do so automatically. Many viewers would have already had to re-scan their digital receivers to pick up changes such as the introduction of new multi-channels by commercial and national broadcasters.

Releasing the digital dividend is an important micro-economic reform and a significant priority for the Australian Government. It presents a historic opportunity to improve communication services available in Australia. The Government aims to auction the digital dividend spectrum in the second half of 2012, allowing successful bidders ample time to plan and deploy the next generation networks that are likely to utilise the spectrum.

It is anticipated that the ACMA will commence its restack planning and engagement with stakeholders as soon as this Direction takes effect. The realisation of the digital dividend will involve not only restacking or clearance of the spectrum but also the completion of spectrum re-allocation processes to be undertaken in accordance with Part 3.6 of the Radiocommunications Act. Subject to those spectrum reallocation processes commencing, the Government’s aim is for the digital dividend spectrum to be cleared within 12 months of the switch-off of analog television services on 31 December 2013. Subject to any technical constraints, the Government would anticipate that broadcasting spectrum will be restacked at the same time as switchover wherever possible, or shortly thereafter, where not. Necessarily, the digital dividend spectrum will need to be cleared before a new spectrum licensee can be authorised to use that spectrum in accordance with their spectrum licence.

In order to ensure that the Australian Government receives timely advice about the realisation of the digital dividend, including advice about any delay or potential technical issues, the Direction requires the ACMA to report regularly to the Minister on their progress. 

NOTES ON CLAUSES

Clause 1 provides for the citation of the Direction.

Clause 2 provides that the Direction will be registered on the Federal Register of Legislative Instruments (FRLI), and will take effect the day after it is registered. 

Clause 3 defines the terms used throughout the Direction. The majority of the terms used are self-explanatory, but to the extent that there are terms that are not self-explanatory, these are explained below.

The ‘broadcasting services bands’ are the designated parts of the radiofrequency spectrum which have been referred to the ACMA for planning under section 31 of the Radiocommunications Act. AM and FM radio services and free-to-air UHF and VHF television services are provided on the broadcasting services bands which are: 

· 526.5 to 1606.5 kHz; 

· 45 to 52 MHz and 56 to 70 MHz (Band I); 

· 85 to 108 MHz (Band II); 

· 137 to 144 MHz (channel 5A); 

· 174 to 230 MHz (Band III); 

· 520 to 820 MHz (Bands IV and V). 

A ‘regional licence area’ is any area that is not a metropolitan licence area. A regional licence area therefore technically includes remote licence areas. However, the ACMA has made a determination under clause 5 of Schedule 4 to the BSA that specified licence areas are to be ‘remote licence areas’ for the purposes of Schedule 4 to the BSA (Determination of Remote Licence Areas (22/12/2000), published on the FRLI).

Clause 4 requires that in performing its spectrum management functions, the ACMA act in accordance with the following Commonwealth communications policy objectives (the digital dividend policy objectives):

· that the part of the broadcasting services bands comprising the frequencies 694 to 820 megahertz (MHz) inclusive (the digital dividend spectrum) is to be cleared, over time, of broadcasting services and datacasting services;

· that the clearance of the digital dividend spectrum be completed as soon as possible after the final digital television switch-over day.

Clause 5 requires that the ACMA consider, in relation to the digital dividend policy objectives, whether to exercise its powers to vary a frequency allotment plan (FAP) under subsection 25(2) of the BSA, or the commercial television conversion scheme or the national television conversion scheme in a manner that varies a FAP under subclauses 16(1) and 30(1) of Schedule 4 to the BSA, so that, over time:

· in each metropolitan licence area, the number of channels to be made available for the provision of television broadcasting services in digital mode not exceed six at a particular area (located between 174 MHz and 230 MHz inclusive);

· in each metropolitan licence area, 14 MHz (located between 174 MHz and 230 MHz inclusive) should not be made available for television broadcasting services, to allow for the provision of digital radio broadcasting services.

It is important to note here that the FAP concerns the number of channels that are to be available at particular areas of Australia. In practice the particular area refers to a transmission site and the area covered by transmissions from that site; a ‘particular area’ does not necessarily coincide with a licence area.

Clause 6 requires the ACMA to consider whether to exercise its powers under subsection 26(2) of the BSA to vary each licence area plan (LAP) to the extent that it deals with commercial television broadcasting services, national television broadcasting services, digital radio broadcasting services (as the case requires) and other television broadcasting services (as the case requires). In doing so, the ACMA is to have regard to the digital dividend policy objectives when considering whether (and, if so, how) to vary each LAP.

Furthermore, in deciding whether (and, if so, how) to exercise its power under subsection 26(2) of the BSA in relation to a LAP for a metropolitan licence area, the ACMA is to take into account particular policy objectives. There are different policy objectives for metropolitan licence areas, and regional or remote licence areas.
In relation to metropolitan licence areas, the policy objective is that, where practicable, it is desirable for all television broadcasting services transmitted in digital mode and digital radio broadcasting services to be located in the same frequency band – for example, in VHF Band III.

In relation to regional and remote licence areas, the policy objective is that it is desirable that where LAPs variations are not necessary for, or directly consequential to, clearing the digital dividend spectrum, such planning or allotment is to minimise disruption for the affected television audience, and minimise the financial impact on affected commercial television broadcasting services and national television broadcasting services.

The objective of minimising audience disruption includes, but is not limited to, disruption caused by the need to re-orientate, upgrade or replace antennas. In giving this example, the Direction does not prevent the ACMA from considering the need to minimise other disruptions that may be experienced by the affected television audience, such as the need to re‑scan digital televisions and set-top boxes.

The objective of minimising financial impact on broadcasters is intended to require the ACMA to take account of impacts such as the need to purchase new transmission equipment and/or to re-orientate, upgrade or replace existing equipment in order for the broadcasting services to operate at different frequencies.

The Minister is giving the ACMA a direction that is general in nature as it merely requires consideration of certain objectives by the ACMA if the ACMA decides to exercise its powers under subsection 26(2) of the BSA. The direction is not so specific as to actually require the ACMA to exercise its powers under subsection 26(2) of the BSA to vary a relevant LAP.

Clause 7 requires that the ACMA have regard to the digital dividend policy objectives and to consider whether to exercise its powers under clauses 16 or 30 of Schedule 4 to the BSA to vary the commercial television conversion scheme or the national television conversion scheme so as to make or vary, over time, a digital channel plan or to allot channels for transmission in digital mode.

Clause 7 also requires that in deciding whether (and, if so, how) to exercise its power to vary the conversion schemes, the ACMA is to take into account particular policy objectives. There are different policy objectives for metropolitan licence areas, and regional or remote licence areas. These objectives are the same as those noted for clause 6, above.
Clause 8 requires the ACMA to report to and advise the Minister about progress in each licence area towards achieving the policy objectives set out in the Direction, on a quarterly basis. The Direction makes clear that the ACMA is nonetheless able to provide reports or advice to the Minister at any time.

Clause 9 requires the ACMA to periodically monitor and review the feasibility and desirability of using the frequencies 519-526 MHz (also known as UHF Channel 27) for broadcasting purposes. The ACMA is to provide advice, in a written report, to the Minister if the ACMA forms the opinion that the frequencies 519-526 MHz (inclusive) are desirable for future broadcasting purposes.

CONSULTATION

The ACMA has been consulted about the objectives outlined in this Direction. 

Extensive public consultation has also been undertaken through the Digital Dividend Green Paper referred to above. A large number of submissions were received from a variety of stakeholders, including the free-to-air commercial and national broadcasters (‘the broadcasters’) and other current users of the spectrum; the communications industry (carriers, service providers and vendors); subscription television; media organisations; consumer and industry organisations; emergency service, law enforcement and national security organisations; Federal, State and Territory government agencies; and utilities
It is anticipated that the ACMA will consult further with broadcasters about its planning intentions as issues arise.

Separation distances between digital TV and digital radio services
This attachment presents calculations of the necessary distance between broadcasting transmission sites for high power digital television and high power DAB digital radio services such that they do not interfere with each other. The calculations are based on simplified propagation model with typical parameters assumed for the transmission characteristics.
	Table 5: Comparison of reuse distance for DAB and DVB

	Scenario

Wanted
FS (dBuV/m)
Dist to edge of coverage (km)
Protection Ratio 
PR (dB)
Location Availability
Propagation Correction Factor 
Pcf (dB)
Antenna Disc (AD). / Polarisation Disc (PD). (dB)
Max Unwanted FS1,4 (dBuV/m)
Dist to max unwanted (km)
Separation Distance5 (km)
DAB → DAB

63

54

15

99%

18

0

30

281 near
336

DTV → DTV

44

98

202
80%

6.5

0 co-pol.
12 co-pol.
10 x-pol.
17.5
29.5
27.5

410 far
286 near
306 near
312 (N/A)
384
404
DAB → DTV

44

98

252,3
80%

6.5

0 co-pol.
12 co-pol.
10 x-pol.
12.5
24.5
22.

466 far
336 near
357 near
368 (N/A)
434
455
DTV → DAB
63

54

9

99%

18

0

36

227 near
281



	


Notes:
1. Max Unwanted FS (UFS) = Wanted FS – PR – Pcf  + (AD or PD)
2. Both based on 2/3 FEC
3. ACMA measurement result BSSS 2008_01Rev1
4. Propagation model used: ITU-R Rec. P.1546-1.  ERP = 50 kW, Heff=300 m.
5. Separation distance is greater of: distance to max UFS +/- coverage radius of wanted service.
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Figure A1: Example illustration of calculations performed to produce Table 5
Analysis of potential digital radio VHF Band III sub-band options
	
	
	Television Channel

	
	
	6
	7
	9
	9A
	10
	11
	12

	High power (>10kW ERP)
	operating
	Adelaide

Brisbane

Cairns

Canberra

Melbourne

MIA

Perth

Sydney

Western Victoria


	Hobart

Manning River

Mildura/Sunraysia

Upper Murray

Western Victoria

Wide Bay*


	Goulburn Valley*

Manning River

Wide Bay*


	Canberra

Hobart

Mackay

Manning River

Upper Murray

Upper Namoi

Wide Bay*

Western Victoria


	Hobart

Mackay

Upper Murray

Western Victoria

Wide Bay*


	Adelaide

Brisbane

Cairns

Canberra

Hobart

Melbourne

Mildura/Sunraysia

MIA

Perth

Rockhampton

Southern Ag.

Sydney
	Adelaide

Brisbane

Cairns

Canberra

CW Slopes

Manning River

Melbourne

Perth

Rockhampton

Sydney

Upper Murray

Western Victoria

	
	Not operating
	
	
	
	
	
	
	Mildura/Sunraysia

Southern Ag.

	Low/medium power

(≤10kW ERP)
	operating
	Cobar


	Batemans Bay/Moruya

Bathurst

Emerald

Kalgoorlie

Morawa

Southern Cross

Upper Hunter

Young
	Bathurst

Broken Hill

Emerald

Esperance

Kalgoorlie

Lileah

Upper Hunter
	Batemans Bay/Moruya

Bathurst

Cann River

Esperance

Kalgoorlie

Lileah


	Batemans Bay/Moruya

Bathurst

Broken Hill

Young


	Cobar


	Bathurst

Broken Hill

Cann River

 

	
	Not operating
	Albany*
	Broken Hill

Lileah

Northampton
	
	Albany*

Cobar

Southern Cross
	Kalgoorlie

Lileah

Mullewa
	
	Batemans Bay/Moruya

Esperance

Kalbarri

Kalgoorlie

Lileah


Table 6: Current VHF Band III digital services non remote parts of Qld/NSW/VIC/TAS/SA  
Note: Table 6 excludes planned but not likely to be implemented Bowen VHF services.
* Denotes services that may need to move irrespective of which sub-band was selected.

	
	Digital radio sub-band (television channels)

	SERVICES
	6/7
	9/9A
	9A/10
	11/12

	Operating high power services
	15
	11
	13
	24

	All high power services (incl. planned but not operating)
	15
	11
	13
	26

	
	
	
	
	

	Operating services
	24
	24
	23
	28

	All services (incl. planned but not operating)
	28
	27
	29
	35


Table 7: Number of affected digital television services for each sub-band option

	
	Digital radio sub-band (television channels)

	SITES
	6/7
	9/9A
	9A/10
	11/12

	High power sites
	14
	9
	8
	16

	
	
	
	
	

	All sites  (incl. not operating)
	22 (26)
	17 (18)
	15
	20 (25)


Table 8: Number of affected digital television transmission sites for each sub-band option

	Minimum median field strength for planning


	
	

	 
	 
	Band III
	Band IV
	Band V
	

	Parameter
	Unit
	Rural
	Suburban
	Urban
	Rural
	Suburban
	Urban
	Rural
	Suburban
	Urban
	

	Frequency
	MHz
	230
	230
	230
	582
	582
	582
	694
	694
	694
	1

	Equivalent Noise Bandwidth
	MHz
	6.7
	6.7
	6.7
	6.7
	6.7
	6.7
	6.7
	6.7
	6.7
	

	Receiver Noise Figure
	dB
	6
	6
	6
	7
	7
	7
	7
	7
	7
	2

	Receiver Noise Input Voltage
	dBµV
	9.0
	9.0
	9.0
	10.0
	10.0
	10.0
	10.0
	10.0
	10.0
	

	Required Threshold C/N
	dB
	19.2
	19.2
	19.2
	19.2
	19.2
	19.2
	19.2
	19.2
	19.2
	3,4

	Minimum Receiver Input Voltage
	dBµV
	28.2
	28.2
	28.2
	29.2
	29.2
	29.2
	29.2
	29.2
	29.2
	

	Antenna Gain
	dBd
	8
	5
	5
	11
	8
	8
	12
	9
	9
	5

	Cable related losses
	dB
	1.9
	1.4
	1.4
	3
	2.1
	2.1
	3.1
	2.2
	2.2
	6

	Antenna Factor
	dB
	7.4
	9.9
	9.9
	13.6
	15.7
	15.7
	14.2
	16.3
	16.3
	

	Minimum Field Strength
	dBµV/m
	35.7
	38.2
	38.2
	42.8
	44.9
	44.9
	43.5
	45.6
	45.6
	

	Location Availability Margin
	dB
	4.5
	7.0
	9.0
	4.5
	7.0
	9.0
	4.5
	7.0
	9.0
	7

	Time Availability Margin
	dB
	0
	0
	0
	0
	0
	0
	0
	0
	0
	

	Multipath Margin
	dB
	0
	2
	4
	0
	2
	4
	0
	2
	4
	

	Height Gain Allowance
	dB
	0
	5
	6
	0
	6
	8
	0
	6
	8
	

	Environmental Noise Allowance
	dB
	1
	3
	7
	0
	1
	3
	0
	1
	2
	

	Interference Margin
	dB
	1
	1
	1
	1
	1
	1
	1
	1
	1
	

	Resultant Operating F.S. for FEC 2/3 reception
	dBµV/m
	42.2
	56.2
	65.2
	48.3
	61.9
	69.9
	49.0
	62.6
	69.6
	

	delta between FEC 2/3 and FEC 3/4
	dB
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	1.6
	

	Resultant Operating F.S. for FEC 3/4 reception
	dBµV/m
	43.8
	57.8
	66.8
	49.9
	63.5
	71.5
	50.6
	64.2
	71.2
	

	Rounded values 
	
	44
	58
	67
	50
	64
	72
	51
	64
	71
	


Table 9: Derivation of revised Emin value for 8k, 64-QAM, FEC 3/4 reception
Red text indicates proposed revised values.

Notes:  

1.
Upper Band V frequency revised from 820 to 694 MHz.
2.
Nordig 2.2.1 value (7 dB) applied for Band V but current Australian value of 6 dB retained for VHF.
3.
Nordig 2.2.1 value accepted as a worst case limit, but a 90th percentile planning target value has been derived by assuming a normal distribution.
4.
This value was derived from an 18 .2 dB value for the FEC 2/3 Gaussian channel case, and then adjusted by 1 dB so that it can be compared with the practical Ricean channel value that is included in the current planning handbook.
5.
Current VHF antenna gain value has been retained as representing a reasonable typical value.
6.
Band V feeder loss has been recalculated based on 694 MHz and assumed use of RG6 cable loss and a 0.5dB connector mismatch loss.
7.
Location Availability Margin values have been updated to align with ITU-R Rec. 1546 (rather than the graphs in Rec. 370) which indicates that common values should apply across VHF and UHF. The values derived from Rec. 1546 are 4.5 dB (not 4.0 dB) for 80%, 7.0 dB for 90% and 9.0 dB for 95%.
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� The minister’s direction sets the policy objective that the digital dividend be cleared as soon as possible after the final digital television switchover day. The explanatory statement to the direction elaborates that it is the government’s aim for the digital dividend spectrum to be cleared within 12 months of the switch-off of analog television services on 31 December 2013 (i.e. the aim is for clearance by the end of 2014).


� The minister’s direction sets a policy objective so that over time in each metropolitan area the number of channels made available does not exceed six. The explanatory statement to the direction elaborates that the minister intends that the remaining spectrum support the provision of up to six channels nationwide.


� The bill can be accessed via this �HYPERLINK "http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;adv=yes;orderBy=priority,title;page=1;query=Dataset_Phrase%3A%22billhome%22%20ParliamentNumber%3A%2243%22;rec=2;resCount=Default"�link.�


� Media release: Senator the Hon Stephen Conroy, Minister for Broadband, Communications and the Digital Economy, �HYPERLINK "http://www.minister.dbcde.gov.au/media/media_releases/2010/062"�Size and Location of the Digital Dividend�, 24 June 2010.


� In the UHF band, all blocks have six contiguous channels. In the VHF band, the six channels are spread across the eight channels in VHF Band III.


� �HYPERLINK "%5d%20http:/www.acma.gov.au/webwr/_assets/main/lib312057/tps2011_01-qld_channel_plan_comparison_report.doc"��Engineering report TPS2011/01: Digital dividend: Comparison of two restack planning approaches, February 2011�


� �HYPERLINK "http://www.acma.gov.au/webwr/_assets/main/lib312057/tps2011_02-costing_model_report.doc"��Engineering report TPS2011/02: Digital dividend: Comparison of the costs of implementing two restack planning approaches, February 2011�


� �HYPERLINK "http://www.acma.gov.au/webwr/_assets/main/lib312057/kordia_report-digital_tv_restack_costs.pdf"��Consultants report: Digital TV Restack Modular Costs – Kordia Solutions Pty Ltd, February 2011�


� �HYPERLINK "http://www.acma.gov.au/webwr/_assets/main/lib312057/tps2011_03-qld_restack_timing_report.doc"��Engineering report TPS2011/03: Digital dividend: Timing and sequencing analysis for implementation of Queensland indicative restack channel plans, February 2011�


� In nearly all cases, this avoided any need for viewers to purchase new antennas to receive the digital services.


� The TPGs are now a legislative instrument. See �HYPERLINK "http://www.comlaw.gov.au/Details/F2009C01061"�Broadcasting Services (Technical Planning) Guidelines 2007�


� Schedule 4 to the BSA 6(3)(f) states ‘the objective that, as soon as is practicable after the start of the simulcast period for a licence area, and throughout the remainder of that period, the transmission of a commercial television broadcasting service in SDTV digital mode in so much of that area as is not a digital-only local market area should achieve the same level of coverage and potential reception quality as is achieved by the transmission of that service in analog mode in so much of that area as is not a digital-only local market area’.


� This statement is correct with respect to current broadcaster operated transmission sites. New gap filler and digital retransmission site conversions are also proposed for metropolitan and regional areas.


� Digital Switchover Taskforce, Digital TV Timetable by Region, �HYPERLINK "http://www.dbcde.gov.au/__data/assets/pdf_file/0007/88108/Digital_TV_Timetable_by_Region_-_Updated.pdf"�www.dbcde.gov.au/__data/assets/pdf_file/0007/88108/Digital_TV_Timetable_by_Region_-_Updated.pdf�. 


� Digital Switchover Taskforce, Rollout Map, �HYPERLINK "file:///C:\\Users\\MSiah\\AppData\\Local\\Microsoft\\Windows\\Temporary%20Internet%20Files\\Content.Outlook\\PBGNI1P3\\www.digitalready.gov.au\\rolloutmap.aspx"�www.digitalready.gov.au/rolloutmap.aspx�.


� Page 12, �HYPERLINK "http://www.dbcde.gov.au/consultation_and_submissions/digital_dividend"�Australian Government Digital Dividend Green Paper – January 2010�.


� Media release, Senator the Hon Stephen Conroy, Minister for Broadband, Communications and the Digital Economy, �HYPERLINK "http://www.minister.dbcde.gov.au/media/media_releases/2010/062"�Size and Location of the Digital Dividend�, 24 June 2010.


� The bill can be accessed via this �HYPERLINK "http://parlinfo.aph.gov.au/parlInfo/search/display/display.w3p;adv=yes;orderBy=priority,title;page=1;query=Dataset_Phrase%3A%22billhome%22%20ParliamentNumber%3A%2243%22;rec=2;resCount=Default"�link.�


� In licence area overlap regions, nine services per site would be planned at existing transmission sites.


� Note this report is an update to TPS2010/14 November 2010.


� In developing those plans, adjacent parts of northern New South Wales were taken into account due to their influence on channel availability at sites in Queensland, but sites in more remote parts of Queensland were not included.


� For the purpose of the study, Brisbane, Gold Coast, Wide Bay, Darling Downs, Southern Downs, Rockhampton, Mackay, Townsville and Cairns were regarded as high power sites.


� Microwave links and satellite inputs can be used as alternatives but are more expensive.


� Note this report is an update to TPS2010/15 December 2010.


� Digital TV Restack Modular Costs – Kordia Solutions Pty Ltd, February 2011.


� Note that VHF combiners and low power UHF combiners are to be retuned under the TRU method. High power UHF combiners were costed as being replaced as it is not practical to retune waveguide type combiners.


� Master antenna television (MATV) systems.


� Note this report is an update to TPS2010/16 December 2010.


� With four teams working concurrently, the restack for regional and metropolitan Queensland under the block approach and TRU method is expected to take around 8.5 months (5 months for sites not constrained by Brisbane analog switchover and 3.5 months for the remaining Brisbane region sites.). Each team is made up of two people, except for work at high power sites where three people per team was assumed.


� The quoted durations do not include allowances for simulcast. This is largely independent of the planning approach and discussed in section � REF _Ref284927853 \r \h ��5.2.7�.


� Note that while at the detailed project level the TRU method is likely to be simpler, there are higher level program management issues (such as the procurement of the common set of temporary transmitter infrastructure) that need to be addressed in the TRU method—see ‘Project and program management observations’ below.


� There may also be a limited number of sites where ‘incomplete’ sets of channels will continue to be provided.


� Imparja Television has requested a change to the digital channel plan to allow its Alice Springs service to operate on a UHF channel.


� It is acknowledged that other mitigation measures maybe available.


� Note that the digital radio frequency block numbering scheme follows European television numbering. For example, frequency blocks 5A, 5B etc are in Australian TV channel 6; frequency blocks 9A, 9B etc are in Australian TV channel 9A; and frequency blocks 12A, 12B etc are in Australian TV channel 12.


� Most high power VHF television services (including all metropolitan services) are horizontally polarised, however a few regional VHF transmission sites are vertically polarised (eg. Canberra).


� The frequency difference between the digital television and digital radio centre frequencies would increase from 6.14 or 7.85 MHz to 13.15 or 14.86 MHz.


� Sensitivity range and T-DAB to DVB-T protection ratio measurements for a selection of DVB-T set top boxes – ACMA BSSS report 2007/1 (copies available on request).


� Refer ACMA Broadcasting Services (Technical Planning) Guidelines 2007—refer table of protection ratios in guideline 190 (ABC case lower adjacent analog TV = +5 dB plus ABC case upper adjacent digital TV =-30 dB).


� The FreeTV block plan proposal is available as an RPAG document on �HYPERLINK "http://www.acma.gov.au/webwr/_assets/main/lib312037/rpag-18-freetv-observations-acma_casestudy-comparison_two_restack_approaches-8nov2010.pdf"��RPAG page�


� These figures include services licensed to the ABC and SBS as well as digital retransmissions licensed to other third parties. Analysed data sourced from ACMA Radcom database January 2011.


� Although there are no current plans to make use of channel 27, it could potentially provide some additional options in the future. Therefore it would be preferable for any antenna designs to cover this channel


� The ACMA understands that the majority of televisions currently on the market in Australia include the ability to receiver DVB-T MPEG-4 services.


� 	Although at some retransmission site off-air inputs may be provided using domestic antennas and receivers.


� Class licences are a general authorisation to utilise the spectrum provided certain technical and operational criteria met. Individual licences and the payment of licence fees are not required.


� In licence area overlap regions, nine services per site would be planned at existing transmission sites.







