

Planning principles for the expansion of digital radio to regional Australia

December 2016

Contents
[image: ]

[image: ]
Canberra
Red Building 
Benjamin Offices
Chan Street 
Belconnen ACT
PO Box 78
Belconnen ACT 2616
T	+61 2 6219 5555
F	+61 2 6219 5353
Melbourne
Level 32 
Melbourne Central Tower
360 Elizabeth Street 
Melbourne VIC
PO Box 13112
Law Courts 
Melbourne VIC 8010
T	+61 3 9963 6800
F	+61 3 9963 6899
Sydney
Level 5 
The Bay Centre
65 Pirrama Road 
Pyrmont NSW
PO Box Q500
Queen Victoria Building 
NSW 1230
T	+61 2 9334 7700 or 1800 226 667
F	+61 2 9334 7799
Copyright notice
[image: by]
http://creativecommons.org/licenses/by/3.0/au/
With the exception of coats of arms, logos, emblems, images, other third-party material or devices protected by a trademark, this content is licensed under the Creative Commons Australia Attribution 3.0 Licence. 
We request attribution as © Commonwealth of Australia (Australian Communications and Media Authority) 2016.
All other rights are reserved.
The Australian Communications and Media Authority has undertaken reasonable enquiries to identify material owned by third parties and secure permission for its reproduction. Permission may need to be obtained from third parties to re-use their material. 
Written enquiries may be sent to:
Manager, Editorial and Design
PO Box 13112
Law Courts
Melbourne VIC 8010
Email: candinfo@acma.gov.au






Overview	1
Digital Radio Planning Committee	1
The Role of the Technical Sub-Committee	1
Proposed planning principles	1
A Note on Principle 3—Licence area aggregation	1
Future review of planning parameters in Principle 5	2
The ACMA’s planning approach	2
The ACMA’s planning functions	2
Explanatory notes on planning principles	2
Planning principles	3
Principle 1—Overall planning approach	3
Principle 2—Proposed frequency allotment planning approach	3
Principle 3—Licence area aggregation	4
Principle 4—Transmitter site selection	4
Principle 5—RF planning parameters	5

	

	Contents (Continued)

	



	

	Contents (Continued)

	




acma	 |	iii

acma	 |	iv

acma	 |	v

[bookmark: _Toc469331627]Overview
[bookmark: _Toc469331628]Digital Radio Planning Committee
The Digital Radio Planning Committee for Regional Australia (the committee) was established in September 2015 with a mandate, among other things, to develop high-level principles for the allotment of frequency blocks that would be used to guide planning for the expansion of digital radio to regional Australia.
The committee, chaired by the ACMA and comprised of representatives from the commercial radio broadcasting industry, the national broadcasters, the community broadcasting industry and the Department of Communications and the Arts and the Australian Competition and Consumer Commission has been working collaboratively towards an economically feasible rollout of digital radio to regional Australia. 
The committee’s terms of reference also charged the committee with prioritising the regularisation of the Canberra and Darwin digital radio trial services.
[bookmark: _Toc469331629]The Role of the Technical Sub-Committee
A technical sub-committee (TSC), chaired by Commercial Radio Australia (CRA), was created by the committee to develop draft recommendations on the high-level planning principles. 
After 12 months of extensive feasibility studies and research, the TSC presented a comprehensive technical report, along with the results of the feasibility studies undertaken by the ACMA and CRA to the committee. 
This substantial body of work led to the TSC recommending a set of planning principles. The committee discussed the principles at its meeting of 14 September 2016. 
[bookmark: _Toc469331630]Proposed planning principles
The planning principles presented below are based on the planning principles considered by the committee. Some minor wording changes have been made to reflect the complete set of radio frequency planning parameters that have been adopted, and to remove references to the original value of each parameter as used in planning for metropolitan digital radio in the period 2007–09.
[bookmark: _Toc469331631]A Note on Principle 3—Licence area aggregation
As part of the principle-setting process, the TSC had recommended to the committee that licence area aggregations should be used as a tool to minimise the extent of interference between digital radio services.  
Subsequent to the 14 September 2016 committee meeting, CRA has advised that its members do not support the use of licence area aggregations. 
Consequently, Principle 3 has been revised to reflect that the ACMA will not generally assume aggregation of licence areas in planning digital radio allotments.
[bookmark: _Toc469331632]Future review of planning parameters in Principle 5
There may be a future revision of the radio frequency (RF) planning parameters set out in Principle 5. 
The TSC has been tracking and (through CRA) providing input to a European Broadcasting Union group reviewing DAB+ technical planning parameters. 
As this work progresses, new information may become available, which could lead to a further revision of these RF planning parameters.
[bookmark: _Toc469331633]The ACMA’s planning approach
[bookmark: _Toc469331634]The ACMA’s planning functions
The ACMA proposes to take the planning principles presented below into consideration when carrying out its digital radio planning functions under section 44A of the Radiocommunications Act 1992. 
From time-to-time during the planning process, circumstances may arise where it is necessary and appropriate for the ACMA to depart from the planning principles. In these instances, the ACMA will provide information about any proposed significant departure from the planning principles during the consultation process. 
[bookmark: _Toc469331635]Explanatory notes on planning principles
Each of the high-level planning principles set out below is followed by an explanatory note, which clarifies the meaning and application of the principle, or indicates the change from the previous radio frequency planning parameter.
[bookmark: _Toc467829125][bookmark: _Toc469331636]Planning principles
[bookmark: _Toc469331637]Principle 1—Overall planning approach
1.	The planning of a licence area should address the wider area through the development of a regional plan encompassing all areas which may be affected by the transmissions in the target licence area.
This means that the first step in preparing the legislative digital radio channel plan[footnoteRef:1], so that digital radio services can be licensed in a particular licence area, is the development of an indicative allotment plan for surrounding licence areas (most likely including all licence areas within a 300–400 km radius). [1:  The ACMA prepares digital radio channel plans under section 44A of the Radiocommunications Act 1992.] 

The planning of any early markets progressed in advance of the completion of relevant indicative regional allotment plans may need to be revisited once the relevant regional allotment plan is completed.   
[bookmark: _Toc469331638]Principle 2—Proposed frequency allotment planning approach
2.1	That the 6/2[footnoteRef:2] frequency allotment scenario should be adopted, with the national broadcaster frequency blocks being 9C and 8B. Frequency blocks 8A, 8C, 8D, 9A, 9B and 9D will be available for allotment in each licence area to multiplexes carrying commercial and community services. [2:  Six frequency blocks are available for allotment to a Category 1 or 2 multiplex in each licence area, and two frequency blocks are available for the deployment of Category 3 national multiplex in a flexible manner across multiple licence areas.] 

2.2	A power limitation for all regional licence areas of 5 kW nominal effective radiated power should be used in determining the allotments and baseline interference levels. Higher power will be considered on a case-by-case basis if there is minimal additional interference to other areas. Note, however, that some areas may need to be even lower power (for example, Katoomba), due to the local topography and proximity to other licence areas.
The ACMA expects to prepare, in collaboration with the radio broadcasting industry, a series of regional indicative allotment plans showing how the six frequency blocks identified for multiplexes carrying commercial and community services would be used in each regional commercial radio licence area.
To prepare such plans, notional transmitter networks for each licence area would be proposed and the level of interference between each network evaluated. All transmitters in a notional transmitter network for each licence area will be assumed to be part of a single frequency network, with the transmitter synchronisation optimised to minimise interference. The maximum effective radiated power of any transmitter in these notional transmitter networks would be 5 kW.
National broadcasters would be consulted on which of the two available frequency blocks (8B or 9C) identified for the national multiplexes should be included when preparing each digital radio channel plan.
[bookmark: _Toc469331639]Principle 3—Licence area aggregation
3.	In preparing indicative allotment plans, the ACMA would generally assume that licence areas would not be aggregated.
The work of the TSC identified that a limited amount of licence area aggregation would be a useful tool in reducing interference to acceptable levels and making efficient use of the spectrum and multiplex capacity. This licence area aggregation proposal only related to the provision of digital radio services and was not intended to affect analog radio services. While the utility of aggregation as a planning tool is well understood by industry, the commercial radio sector, represented by CRA, has indicated that it is not disposed to progress licence area aggregation as a broad planning principle at this time. 
Given that there is no current proposal to amend legislation in favour of licence area aggregation for the purposes of digital radio, the planning principles assume that licence areas will not be aggregated.
In the absence of a planning principle that supports licence area aggregation, there may be circumstances where extreme spectrum congestion will affect the ability of licensees to offer digital radio services in their licence areas. In these situations, the ACMA would pursue bespoke planning solutions in consultation with affected parties.
[bookmark: _Toc469331640]Principle 4—Transmitter site selection
4.	When selecting sites for main transmitters and repeaters, the following rules should be followed:
	a)	main transmitters (or repeaters) should be co-sited with local VHF digital television when it is used in a licence area, wherever practical
	b)	where there are multiple DAB+ transmissions in the same area, the main transmitters should be co-sited, wherever practical
	c)	where transmitters and repeaters are proposed after the establishment of the first DAB+ multiplex operating in the area, the licensee of any subsequent DAB+ multiplex should ensure that there is no interference into the established DAB+ multiplexes (earlier deployment has precedence) 
	d)	Repeaters that are not co-sited with VHF television transmitters should as far as practical, ensure that either:
	i.	there is an alternative television source available, for example, UHF, or
	ii.	no VHF services are lost by existing consumers. Note that fortuitous coverage is not included.
These transmitter site selection criteria are intended to minimise the risk of interference to digital television services and to other digital radio services.
In developing the notional transmitter networks, which are a pre-requisite to preparing indicative allotment plans, the ACMA would have regard to these transmitter site selection criteria. However, site selection is ultimately a matter for licensees in planning the rollout of their networks.
In planning the rollout of DAB+ transmitters, all licensees (and prospective licensees) will be encouraged to collaborate with the other licensee(s) that will operate in the same area, to minimise the potential for adjacent channel interference (ACI). Co-siting of transmitters and repeaters are recommended as an effective way of preventing ACI ‘punching holes’ in the coverage of overlapping services.
[bookmark: _Toc469331641]Principle 5—RF planning parameters
5.1	The planning of DAB+ in regional Australia will assume Protection Level EEP-3A
(FEC code rate ½).
This is the protection level to be assumed in allotment planning. However, licensees and broadcasters are free to use other equal error protection (EEP) levels that have different forward error correction (FEC) code rates, noting the impact that these may have on the multiplex capacity (as a whole, or for each fraction to which they are applied), as well as their relative robustness and immunity to interference.
5.2	A location variation standard deviation parameter of 4.0 dB will be used for digital radio planning.
The location variation standard deviation is a measure of the variation in signal levels that occurs at different locations within a small area (for example, 100 m x 100 m). Analysis of measurements undertaken by CRA supports a reduction in this value from the previously used value of 5.5 dB. A value of 4.0 dB is consistent with that used in the UK for digital radio planning.
5.3	The height gain parameter used to convert field strengths required at 1.5 m to 10 m will be 10 dB. 
The height gain parameter is used to convert field strengths required at 1.5 m to 10 m. TSC members undertook measurements and concluded that the height gain should be adjusted from 13 dB to 10 dB. 
5.4	The assumed antenna gain for mobile devices will be -10 dBd, and for portable devices will be -8 dBd.
The assumed antenna gain for mobile receivers has been revised from -5 dBd to 
-10 dBd, as experience with a range of factory-fitted vehicle receivers has indicated significant variability in gain, and that the directional response of antennas is not uniform. The -8 dBd figure for portable receivers is used in the derivation of the required planning field strengths for suburban and urban environments.
5.5	Allowances for man-made noise and interference of 1 dB each (total 2 dB) will be applied for reception at both 1.5 m and 10 m antenna heights.
The derivation of minimum planning field strengths previously included a total allowance of only 1 dB in deriving the field strength at 1.5 m, while 2 dB was applied at 10 m.
5.6	A Rayleigh fading allowance of 4.6 dB will be assumed, which means the minimum carrier to noise ratio required by a DAB+ receiver to provide error-free audio for a typical Rayleigh channel is 12 dB.
A Rayleigh fading allowance is necessary to take into account the variability of signal levels when a receiver is moving, or is placed in an environment with multiple reflected signals (such as indoors). Changing this value from 5.6 to 4.6 dB results in a change to the minimum carrier to noise ratio required by a DAB+ receiver to provide error-free audio for a typical Rayleigh channel from 13 dB to 12 dB, which is more consistent with measurements of DAB+ receivers. It also brings the Rayleigh fading allowance into line with the value adopted in the UK (that is, 4.6 dB).
5.7	The planning field strengths to be used in planning digital radio are as follows:
	Planning field strengths (dBμV/m)

	
	Mobile
	Suburban
	Urban

	Location availability target
	99%
	95%
	95%

	Minimum median equivalent field strength (1.5 m)
	50
	54
	60

	Minimum median equivalent field strength (10 m)
	60
	64
	70


The ACMA, in performing field strength predictions for allotment planning and estimating the level of signal overspill, will use the 10 m values. Licensees undertaking detailed predictions to evaluate coverage and areas of poor coverage may prefer to use the 1.5 m values.
In deriving these minimum median equivalent figures, some additional parameters were taken into account. These include:
frequency = 200 MHz
receiver noise figure = 8 dB
required Gaussian threshold C/N = 7.4 dB
building penetration losses of 5 dB (suburban) and 11 dB (urban)
building penetration loss standard deviation = 4.4 dB.
Note that the parameters described in principles 5.1 to 5.6 above are all used in the derivation of the planning field strengths.
5.8	Where possible, avoid using frequency blocks 8A and 9D, where VHF digital television is provided with no UHF alternative.
There is a small risk that viewers of VHF television transmissions may receive interference from digital radio transmissions. The potential for interference is greater when the radio and television transmissions aren’t co-sited and/or when the digital radio transmissions are on blocks 8A and 9D, directly adjacent to digital television channels 8 and 10. The preparation of indicative allotment plans will aim to minimise, as far as is practicable, the population potentially affected by such interference.
5.9	An adjacent channel interference protection ratio of -5 dB will be used in the case of DAB+ potentially interfering with digital television services.
It is proposed to amend the relevant provisions of the Broadcasting Services (Technical Planning) Guidelines 2007 to change the specified protection from -9 dB to -5 dB. This change reflects that the original -9 dB figure was derived for digital television services using an FEC of 2/3, and that the -5 dB figure is appropriate now that the majority (if not all) of digital television services use an FEC of 3/4.
5.10	A protection ratio for co-channel DAB+ to DAB+ interference of 12 dB will be used.
The previously assumed protection ratio value of 15 dB was obtained from the ITU-R Final Acts of the Regional Radio Conference 2006, as the then most recent reference source. Recent measurements undertaken by CRA indicate that a 12 dB value is more appropriate for DAB+.
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