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[bookmark: _Toc117870111][bookmark: _Toc118785103]Executive summary
[bookmark: _Toc433122125]Spectrum in the 1880–1920 MHz band (the 1.9 GHz band) is the subject of increasing domestic interest for a range of applications, including the evolution of digital enhanced cordless telecommunications (DECT) and railway communications networks.  
Current regulatory arrangements in the 1.9 GHz band are optimised to support the existing mixture of uses in Australia: 
Class-licensed cordless communications devices (including DECT) in the frequency range 1880–1900 MHz Australia-wide.
Apparatus-licensed point-to-point (PTP) and point-to-multipoint (PMP) systems in the frequency range 1900–1920 MHz in regional and remote areas. Point-to-multipoint use is typically providing local area wireless broadband (LA WBB) services.
Various low interference potential class-licensed devices permitted in the entire band Australia-wide. 
Increasing interest in using new technologies in the 1.9 GHz band tends to fall into 2 categories of use: short range (SR) WBB and railway mobile radio (RMR). SR WBB includes technologies for cordless communications devices; for example, the DECT suite of technologies and the Internet of Things (IoT) devices including DECT evolution and DECT-2020-NR (together ‘future DECT’) and MulteFire. RMR use includes railway communication technologies such as the future railway mobile communication systems (FRMCS). 
The Australian Communication and Media Authority (ACMA) considers there is a clear case for reviewing, and potentially changing, the spectrum management framework in the band. In considering any changes to arrangements in the band, we are aware of the needs of existing LA WBB and PTP users, as well as the potential for SR WBB and RMR deployments. We are also aware of the need to consider coexistence with the adjacent 1800 MHz and 2 GHz spectrum licensed services. Consequently, the ACMA considers it timely to investigate future planning options by progressing the 1.9 GHz band to the preliminary replanning stage. 
This paper is the next step in the review of planning arrangements in the 1.9 GHz band. It follows the Exploring future use of the 1.9 GHz band discussion paper released in November 2021. It considers feedback provided in submissions and looks at international trends, domestic factors and the wider legislative policy environment to inform any replanning decision.
Desirable planning outcomes
[bookmark: _Hlk35868932][bookmark: _Hlk29970089]In conducting its planning activities, we are informed by the object of the Radiocommunications Act 1992 (the Act). Consistent with that object and after reviewing submissions to the discussion paper, this paper proposes the following desirable planning outcomes for the review of the 1.9 GHz band: 
1. Maintain regulatory arrangements for existing services within the 1.9 GHz band.
2. Expand arrangements for short range wireless broadband (SR WBB) services.
3. Introduce arrangements for new railway mobile radio (RMR) services.
4. Maintain coexistence with 1.9 GHz band services.
5. Maintain coexistence with adjacent band services.
Replanning options
In the context of domestic and overseas developments and informed by the proposed desirable planning outcomes for the band, we have identified 4 broad replanning options for the 1.9 GHz band:
Option 1: Maintaining existing arrangements. Regulatory arrangements in the 1880–1900 MHz frequency range may require minor amendments to ensure some new SR WBB technologies can be accommodated in this segment.
Option 2: Expanding SR WBB arrangements from exclusive use in 1880–1900 MHz to include shared use in the 1900–1920 MHz frequency range Australia-wide, with no other changes to current arrangements.
Option 3: Introducing arrangements to allow for RMR in the 1900–1910 MHz frequency range on an Australia-wide basis, with no change to current arrangements in the other segments.
Option 4: Extending arrangements for SR WBB to the 1880–1920 MHz frequency range to allow shared use of the 1900–1920 MHz frequency range Australia-wide. Introducing arrangements to allow for RMR in the 1900–1910 MHz range Australia-wide, on a shared and coordinated basis with other services while maintaining arrangements for LA WBB and PTP in regional and remote areas.
[bookmark: _Hlk3970523][bookmark: _Hlk42850059]The ACMA view is that Option 4 is the preliminary preferred option for replanning the 1.9 GHz band. This option provides for SR WBB and RMR uses in all areas while retaining use for existing PTP and LA WBB. It is likely to best achieve the desirable planning outcomes identified for the band and maximise the efficient use of the available spectrum. 
[bookmark: _Hlk118269876]The development of replanning options often requires balancing separate considerations between providing for multiple and flexible spectrum uses against the complexity of technical and licensing frameworks that are needed to support such increased utility. Our preliminary preferred Option 4 seeks to maximise flexibility of use and hence utility, which therefore introduces complexity into the development of relevant technical and licensing arrangements.  The appropriate balance between 
these 2 concerns needs to be further considered to determine if this option represents the optimal use of the spectrum.
Feedback on the issues presented in this paper will help inform us whether an identified option, a variant of such an option, or another option best meets the objective to promote the long‑term public interest derived from the use of the 
1.9 GHz band.
[bookmark: _Toc16064477]

[bookmark: _Toc15973790][bookmark: _Toc57376793][bookmark: _Toc117870112][bookmark: _Toc118785104][bookmark: _Toc120600039]Issues for comment
We invite comments on the issues set out in this consultation paper:
1. [bookmark: _Hlk117870963]The ACMA invites comments on the proposed desirable planning outcomes.
2. The ACMA seeks stakeholders’ views on any other applications we have not identified that could be accommodated under SR WBB. 
3. The ACMA invites comments on the replanning options, especially the preliminary preferred option presented in this paper, and any alternative options.
4. Is personal handy phone system (PHS) technology still required to be included in the cordless communication devices class licence?
5. [bookmark: _Hlk117870815]The 1900–1920 MHz frequency band plan will sunset on 1 April 2023. Is the band plan still required, or can the band plan be allowed to sunset?
6. [bookmark: _Hlk117870763]The ACMA invites comments on coexistence considerations, and analysis on coexistence issues for the proposed options in this band.  


[bookmark: _Toc5000060][bookmark: _Toc117870113][bookmark: _Toc118785105][bookmark: _Toc120600040]Introduction 
[bookmark: _Toc5000061][bookmark: _Toc117870114][bookmark: _Toc118785106][bookmark: _Toc120600041]Purpose of this paper
The ACMA released the Exploring future use of the 1.9 GHz band discussion paper in November 2021. The consultation closed on 11 February 2022. We received 22 responses. 
This paper identified domestic and international considerations for the future use of the 1.9 GHz 
(1880–1920 MHz) band, and explored views on possible changes in planning arrangements for 
the band. 
Informed by the responses to the discussion paper, we have progressed the review of arrangements in the 1.9 GHz band from the initial investigation stage to the preliminary replanning stage. This includes reviewing current regulatory arrangements and the proposal not to remake the 1900–1920 MHz Frequency Band Plan 2012, which will sunset on 1 April 2023.
Comment is invited on the options and their development, including the preliminary preferred option, presented in this paper to inform possible progression of the 1.9 GHz band to the replanning stage.
[bookmark: _Toc117870115][bookmark: _Toc118785107][bookmark: _Toc120600042][bookmark: _Ref517343910][bookmark: _Toc519765104][bookmark: _Toc521585770][bookmark: _Toc482886573][bookmark: _Toc482886614][bookmark: _Toc482888955][bookmark: _Toc482891226][bookmark: _Toc482891293][bookmark: _Toc482956502][bookmark: _Toc484011474][bookmark: _Toc484511690][bookmark: _Toc459906709][bookmark: _Toc464480503]Legislative and policy environment
Maximising the economic and social benefits of communications infrastructure, content and services for Australia is the key purpose for the ACMA.[footnoteRef:2]  [2:  ACMA Corporate plan 2022–23] 

Guiding legislation and policy	
The ACMA’s decisions are guided by the object of the Act (extract shown below), which is to promote the long‑term public interest derived from the use of the spectrum by providing for the management of the spectrum in a manner that will:
                     (a)  facilitate the efficient planning, allocation, and use of the spectrum; and
                     (b)  facilitate the use of the spectrum for:
                              (i)  commercial purposes; and
                             (ii)  defence purposes, national security purposes and other non‑commercial purposes (including public safety and community purposes); and
                     (c)  support the communications policy objectives of the Commonwealth Government.
Licensing arrangements
There are 3 licensing approaches available to us to authorise access to spectrum – spectrum, apparatus and class licences. These approaches influence how changes to spectrum use can be developed and implemented. 
A spectrum licence authorises the operation of devices within a defined frequency range and geographic area, with a high degree of exclusivity. The geographic area can vary in size and comprise the entire country. Spectrum licences are usually allocated by an auction, and have historically been utilised for most bands used to deploy commercial mobile broadband networks. Spectrum licences may be allocated for up to 20 years.
An inherent feature of spectrum licensing is technological flexibility – that is, the licence conditions and associated technical framework, while usually optimised for an expected technology, specify generic technical conditions[footnoteRef:3] and do not usually expressly mandate or limit specific technologies or services. This allows a licensee to deploy any technology that complies with the conditions of the licence. It is up to the licensee to manage interference between their devices (please note that the adoption of international standards within the technical framework mitigates the potential for interference between devices). Spectrum licences are more conducive to secondary trading than apparatus licences, due to design features such as their generally longer tenure and their ability to be sub-divided. [3:  Technical conditions include maximum power, frequency range, out-of-band emissions limits, geographical licence area and out-of-area emission limits. ] 

An apparatus licence authorises the use of a radiocommunications device (or group of devices) operating under a specific radiocommunications service type, in a specific frequency range, and traditionally at one or more specific geographic locations for a period of up to twenty years. They are typically issued ‘over-the-counter’ in accordance with coordination rules developed by the ACMA. We charge fees and taxes for apparatus licences, which cover our costs and incentivise people users to use spectrum efficiently.
We have determined a new apparatus licence type called an area-wide licence (AWL). An AWL authorises the operation of one or more radiocommunications devices within a defined geographic area within frequencies specified on the licence, subject to the conditions included in the licence. The licence type is proposed to be scalable, enabling its use for authorising different-sized geographic areas and bandwidths. Unlike other apparatus licence types – which typically align with specific uses and purposes – the AWL  is capable of authorising a variety of services, uses, applications and technologies. 
Class licences are a standing authorisation to access spectrum without the need to apply to the ACMA for an individual licence (hence no fees or taxes are paid), subject to the conditions of the relevant class licence. These conditions can be, among others, technical, geographic and/or pertain to the type of use or class of user. 
Spectrum planning options development
We promote the object of the Act and relevant government policy through a balanced application of market and regulatory mechanisms. 
Figure 1 describes the approach the ACMA has been using recently in developing and assessing preliminary replanning options. We will continue to apply this general approach as we consider the responses to this paper and decide on the outcomes for the 1.9 GHz band.


Spectrum planning options framework
[bookmark: _Toc466017062][bookmark: _Toc468438957][bookmark: _Toc468705312][bookmark: _Ref517340300][image: ]
[bookmark: _Toc5000064]
[bookmark: _Toc117870116][bookmark: _Toc118785108][bookmark: _Toc120600043]Next steps
As illustrated in Table 1, a decision on whether any of the 1.9 GHz band will be progressed to the implementation stage is expected in the final quarter of 2023. This timeframe is dependent on several factors, including feedback to the consultation, complexity of coexistence studies and prioritisation of work. A more detailed timeline will be developed following consultation.
We have adopted a new process for this consultation. Following the consultation period where initial submissions were received, a second period of 30 days will be provided, called the ‘reply to comment’ period. This will allow stakeholders to respond to the first set of submissions. In replying to comments, stakeholders can review what others have said in their initial submissions and make a further submission that supports or even disagrees with them. The benefit of this approach is that it emphasises transparency and allows stakeholders to test the issues raised in submissions and provide any additional, relevant information to the ACMA. 


Indicative timeline for progressing consideration of the 
1.9 GHz band
	[bookmark: _Toc484011477][bookmark: _Toc484511693][bookmark: _Toc485967355]Planning stage
	Milestone
	Date

	
Preliminary replanning
	Replanning of the 1.9 GHz band: options paper consultation opens
	30 November 2022

	
	Consultation to options paper closes
	17 March 2023

	
	Reply to comment period opens
	24 March 2023

	
	Reply to comment period closes
	21 April 2023

	
	Release: Outcomes paper for the 
1.9 GHz band
	Q4 2023

	Implementation
	Commencement of implementation stage, 
if applicable
	Q1 2024



A more detailed set of milestones will be set once the preferred replanning option has been identified. We intend to develop any necessary technical frameworks and/or allocation instruments for the release of the spectrum by an administrative allocation of apparatus licences and/or modifications to any relevant class licensing instrument. 


[bookmark: _Toc519765107][bookmark: _Toc521585773][bookmark: _Toc5000065][bookmark: _Toc117870117][bookmark: _Toc118785109][bookmark: _Toc120600044]The process to date
[bookmark: _Toc519765108][bookmark: _Toc521585774][bookmark: _Toc5000066][bookmark: _Toc117870118][bookmark: _Toc118785110][bookmark: _Toc120600045][bookmark: _Ref499046185][bookmark: _Ref499046197][bookmark: _Ref499109539]Consultation 
[bookmark: _Ref498953609][bookmark: _Toc519765109][bookmark: _Toc521585775][bookmark: _Toc5000067]On 11 November 2021, We released the Exploring future use of the 1.9 GHz band discussion paper, seeking industry views on the potential uses of the 1880–1920 MHz band as part of the five-year spectrum outlook (FYSO) work program. The paper provided an overview of current and potential new usage of the 1.9 GHz band domestically and internationally.
The discussion paper identified the following existing and potential new use cases and trends in the 1.9 GHz band:
DECT/ DECT Evolution/DECT- 2020-NR applications. DECT is a local area wireless technology used predominantly in the 1.9 GHz band and widely adopted for cordless phones ,as well as wireless microphones and headset use. The new generations of DECT, DECT evolution and DECT-2020 new radio (NR) – referred to as ‘future DECT’), will bring new applications to the entire 1880–1920 MHz frequency range. These come with a very high level of co-existence.
FMRCS/MCX services. Future mobile railway communication system (FRMCS) is an evolving technology that is being developed by Conference of European Postal and Telecommunications (CEPT) for the specialised requirements of rail services. FRMCS is being developed to operate in the 
1900–1910 MHz frequency range, and is based on the 3GPP Rel. 17 standard. Mission-critical services, known as MCX, have been identified as a transitional technology between existing rail deployments and FRMCS.
Fixed or mobile wireless broadband (WBB) services. These are point-to-multipoint (PMP) licences predominantly used by regional operators to provide local area (LA) WBB services[footnoteRef:4]. There are also point-to-point licences in remote areas. [4:  Local area (LA) WBB services are deployments by operators servicing small geographic areas, including wireless internet service providers (WISPs), fixed wireless access providers, as well as campus-style and private network deployments by industry verticals and enterprise users.] 

MulteFire. A technology designed to create new wireless LTE-based technology networks that operate in class-licensed[footnoteRef:5] spectrum. The MulteFire release 1.0 supports the applications of 3GPP 4G/LTE and 5G wireless broadband systems, and the MulteFire Alliance released a white paper in 2019 identifying plans for expansion of MulteFire into the 1.9 GHz band. [5:  Also referred to as unlicensed spectrum by some international regulators. This is spectrum where an individual licence for a radiocommunications device is not required.] 

ACMA invited responses from stakeholders on a range of questions in the discussion paper. A list of stakeholders who responded to the discussion paper is contained in Appendix A. 
[bookmark: _Toc117870119][bookmark: _Toc118785111][bookmark: _Toc120600046]Summary of submissions
Twenty-two submissions were received, and can be found on the ACMA website. Several themes emerged from the consultation.
Common themes
The submissions raised 2 common themes on the future planning of the 
1.9 GHz band:
Maintain the existing 20 MHz (1880–1900 MHz) band for DECT and future DECT use, including cordless telephony, wireless microphone systems and new applications such as the Internet of Things (IoT).
Maintain the existing 20 MHz (1900–1920 MHz) band for WBB, PMP and PTP services in rural or remote areas.

Divergent views 
The submissions raised divergent opinions on the future planning of the 1.9 GHz band, but confirmed a strong interest in new applications being accommodated in 
the band:
Nokia and ARA for the rail industry have an interest in the use of the 
1900–1910 MHz segment for FRMCS/MCX for railway communications.
Jands Pty Ltd expressed the view that FRMCS/MCX, 3GPP 4G/LTE and 5G wireless broadband systems are not compatible with current DECT technology in the 1880–1900 MHz segment.
DECT forum’s view is that future DECT has been specifically designed with a very high level of co‑existence and would be able to share with other technologies and services if they share the same medium access principle.
Defence, Ericsson, FSG, Telstra, Pivotel, AMTA and Optus showed their interest in using the 1900–1920 MHz band for WBB, PMP and PTP services.
AMTA, MNOs and Ericsson, expressed their concern about how adjacent band co‑existence would be managed with 1.8 GHz and 2 GHz networks with the introduction of high-power new services in the 1.9 GHz band.
DECT technologies 
DECT stakeholders[footnoteRef:6] hold a view that personal handy phone systems (PHS) have been superseded by more modern technologies and that use of DECT and future DECT has been very successful in Australia. DECT 2020-NR is now part of Recommendation ITU-R M.2150[footnoteRef:7] (IMT-2020)[footnoteRef:8] and DECT/DECT evolution is recognised in Recommendation ITU-R M.1457[footnoteRef:9] (IMT-2000).         [6:  Stakeholders Sennheiser GmbH, Bravo Charlie, PRM, Sennheiser AUS, Swinburne Uni, Riedel, DECT Forum, Clear-Com, Bosch, Event Comm, Wirepas, Jabra and Jands.]  [7:  Rec. ITU-R M.2150.]  [8:  ITU-R Approves DECT-2020 as New 5G Technology Standard.]  [9:  ITU-R M.1457 (IMT-2000).] 

[bookmark: _Hlk116214187][bookmark: _Hlk113446425]They believe that expanding the allocation from 20 MHz to 40 MHz for DECT technologies would help ease the congestion issues DECT users are experiencing. They believe this would also help with the introduction of future DECT to the Australian market. 
They also have a shared view that the use of the MulteFire or 3GPP 4G/LTE and 5G wireless broadband systems in the 1880–1900 MHz band is not compatible with current DECT technology. They believe, as sXGP (MulteFire) uses LTE and DECT is based on 5G standards, that spectrum sharing would be extremely difficult. 
The wireless microphone technology, audio and video production industry[footnoteRef:10] showed interest in the use of the band for DECT. Their view is that the DECT technologies are extensively used for cordless telephony, smart home applications, IoT and wireless audio links for conferencing, presentations, and video production. It is important to note that use of the DECT family of standards (DECT, DECT ULE, DECT evolution) is available and has been very successful in Australia. [10:  Stakeholders Sennheiser GmbH, Bravo Charlie, PRM, Sennheiser AUS, Swinburne Uni, Riedel, DECT Forum, Clear-Com, Bosch, Event Comm, Wirepas, Jabra and Jands.] 

FRMCS
Nokia and the Australasian Railway Association (ARA) recommended that the ACMA should align any railway implementation decision with global standards for railway services. From the Australian railway operators’ perspective, alignment with the larger European market means access to a wider choice of suppliers and user equipment.
In their submission, they noted that through the ECC Decision 20(02),[footnoteRef:11] the EU have allocated the use of the unpaired frequency band 1900–1910 MHz for railway mobile radio (RMR) that uses FRMCS based on 3GPP Rel. 17[footnoteRef:12]. 3GPP proposes using mission-critical services MCX, as a way forward for the initial planned deployment. According to the ARA, since MCX equipment is available now, and FRMCS equipment is expected to be ready by 2025, access certainty to adequate spectrum in the 1.9 GHz band would permit rail authorities to commence strategic network 
planning activities. [11:  ECC Decision (20)02.]  [12:  3GPP TR 22.889 V17.4.0 (2021-03): Study on Future Railway Mobile Communication System.] 

The DECT forum and Jands Pty Ltd also proposed allocating a 10 MHz segment (1900–1910 MHz) for FRMCS, if FRMCS is accommodated in the 1.9 GHz band.
WBB, PMP and PTP Services
Defence, Ericsson, FSG, Telstra, AMTA, Optus and Pivotel indicated their interest in use of part or the entire 1.9 GHz band for WBB, PMP and PTP services. 
Ericsson expressed concern on potential co-existence issues with 1.8 and 2 GHz spectrum licence (SLs) services. They indicated that no new compliance requirements should be placed on 1.8 and 2 GHz SL holders. To reduce the occurrences of coexistence issues with 1.8 and 2 GHz spectrum licence holders, they proposed that 1.9 GHz WBB should be allocated in rural areas only on a primary basis. 
Telstra proposed removing the secondary status of fixed PTP links outside of metropolitan areas in 1900–1920 MHz. This would encourage new PTP links in this band. Telstra stated that the incumbent assignments in the 1.8 GHz and 2 GHz bands should be protected in planning of future use of the 1.9 GHz band.
The Department of Defence, Pivotel and Field Solutions Group (FSG) all supported WBB services across the entire 1.9 GHz band. Defence indicated an interest in gaining access to the 1.9 GHz band for its training areas. Pivotel proposed the entire band for 4G/5G/WBB services, in conjunction with DECT. FSG proposed reducing DECT arrangements from 20 MHz to 10 MHz and introducing public telecommunications service (PTS) in the remaining 30 MHz. FSG also suggested that PTS could share with FRMCS in the 1900–1910 MHz band as a second option.
AMTA noted the importance of protecting the adjacent-band 1.8 GHz and 2 GHz spectrum licensed services, and continued support for PTP links without any additional requirement to be placed on network base station infrastructure. They indicated that any new arrangements in the 1.9 GHz band should require the 1.9 GHz band transmitter to meet unwanted emissions limits and may need to be separated from the 1920 MHz frequency boundary by a significant guard band. AMTA suggested that the unwanted emission limits placed on new 1.9 GHz transmitters should be more stringent than 3GPP. 
AMTA’s view is that to address the 2 GHz base station (BS) receiver blocking, it is unlikely that any high-power 1.9 GHz transmitters would be able to operate without a significant guard band (10 MHz). They proposed that metro areas could potentially be made available for WBB, either under area-wide licenses (AWLs) or spectrum licences (SLs). It also suggested MulteFire and DECT operate only in 1880–1900 MHz, fixed PTP links and WBB services only in 1900–1920 MHz, and that private WBB networks limited to the operator’s premises could also possibly share with DECT.
Optus stated its concern that high-power services in the 1.9 GHz band have the potential to undermine the utility of the 1.8 GHz and 2 GHz bands. The coexistence of time division duplex (TDD) systems in the 1.9 GHz band with the adjacent FDD systems will present challenges to effective interference management. Optus has stated that there has not been a successful case of coexistence of these 3 3GPP bands:
Band 1: 2.1 GHz (1920–1980 MHz): FDD mode, uplink.
Band 3: 1.8 GHz (1805–1880 MHz): FDD mode, downlink.
Band 39: 1.9 GHz (1880–1920 MHz): TDD mode. 

Optus supports future DECT in 1880–1900 MHz, FRMCS in 1900–1910 MHz and PTP and PMP services in 1900–1920 MHz in regional and remote areas.

[bookmark: _International_developments]
[bookmark: _Toc117870122][bookmark: _Toc118785112][bookmark: _Toc120600047][bookmark: _Toc5000068]The case for action
[bookmark: _Ref507493397]Identifying spectrum use(s) most likely to promote the long‑term public interest derived from the use of the band is informed by an analysis of existing arrangements to either add, maintain or remove arrangements in the band. This includes whether potential future uses of the band can be accommodated. Analysis is informed by technology developments occurring in the international environment, as well as changes in spectrum demand occurring in the Australian market.
Given the technological trends and domestic considerations for use cases in the band, we consider the current arrangements may not promote the long-term public interest. Consequently, there is a case for current arrangements to be reviewed.
We have decided to change the planning status of the band to ‘preliminary replanning’. This will consider the needs of, and options for, existing services in the 1.9 GHz band, as well as arrangements to support new services. The planning stages are outlined in the FYSO.
[bookmark: _Toc117870123][bookmark: _Toc118785113][bookmark: _Toc120600048]Technological developments and international harmonisation
Evolution in wireless communication technologies continues to improve the productive capability of the radiofrequency spectrum by allowing for more efficient use (for example, by greater spectral efficiency and enabling new services to be delivered). By using the spectrum more efficiently, there is potential for more value to be derived from its use. Technology standards often drive these changes and are important in enabling economies of scale to be developed.
International spectrum harmonisation decisions of the ITU-R and decisions by national regulators reflect the extent to which spectrum is used for common purposes globally or regionally. Collectively, harmonisation, standardisation and international regulatory developments are important indicators of global trends informing factors such as economies of scale and global roaming. 
While the international trends are moving towards possibilities for use of the band in a harmonised way, there is no single harmonised arrangement yet for the 1.9 GHz band globally.
DECT and future DECT
The European Conference of Postal and Telecommunications Administrations (CEPT), Recommendation T/R 22-02[footnoteRef:13], recommends European countries designate the frequency range 1880–1900 MHz for DECT services. The 2015 CEPT Report 52[footnoteRef:14] assessed and identified alternative uses for the frequency range 1900–1920 MHz concluding that DECT/Short Range Device usage in the band 1900–1920 MHz is possible with certain mitigation techniques and restrictions yet to be determined.  [13:  CEPT T/R 22-02. ]  [14:  CEPT Report 52.] 

The International Telecommunication Union’s Radiocommunication Sector (ITU-R) has recently approved[footnoteRef:15],[footnoteRef:16] DECT-2020 as part of the 5G technology standards. This decision recognises DECT-2020 as the first global non-cellular 5G technology. The DECT Forum will be promoting the new standard under the name NR+ (New 
Radio plus[footnoteRef:17]). [15:  Recommendation ITU-R M.2150-1 (02/2022).]  [16:  World’s first non-cellular 5G technology, ETSI DECT-2020, gets ITU-R approval, setting example of new era connectivity.]  [17:  DECT Forum will be Promoting the Standard under the Name NR+.] 

FRMCS
The European Telecommunications Standards Institute (ETSI) technical committees identified ongoing challenges in FRMCS, including the integration of rail frequency spectrum for the use of 3GPP radio technologies, and other spectrum issues related to FRMCS. FRMCS will rely on the defined Mission Critical (MCX) Service functionality. CEPT Report 74[footnoteRef:18] answers to the mandate from the European Commission to CEPT on FRMCS. The 2020 ECC Report 314[footnoteRef:19] considered the possibility of introducing a 10 MHz TDD channel in the 1900–1910 MHz band for FRMCS, using either 4G LTE or 5G NR technology. [18:  CEPT Report 74.]  [19:  ECC Report 314: Co-existence between Future Railway Mobile Communication System (FRMCS) in the frequency range 1900–1920 MHz and other applications in adjacent bands.] 

[bookmark: _Toc117870124][bookmark: _Toc118785114][bookmark: _Toc120600049]Domestic considerations
Fixed services 
Current regulatory arrangements in the 1.9 GHz band are designed to support the current mixture of uses in Australia: apparatus-licensed PTP and PMP links and various low power class-licensed devices, including DECT. Given the discussion in this paper, it appears that the mix of uses that is likely to promote the long‑term public interest derived from the use of the band is changing to include different types of applications and services. 
We understand that planning of the 1.9 GHz band may have an impact on existing uses and users operating in the band and its adjacent bands. There are apparatus licensing arrangements in the 1900–1920 MHz frequency range for point-to-multipoint services on a primary basis and point-to-point services currently on a secondary basis, in regional and remote areas. In the 1880–1900 MHz frequency range, the use of cordless telephone services including DECT and PHS is authorised under the Radiocommunications (Cordless Communications Devices) Class Licence 2014.
As of 1 November 2022, there are 252 fixed service assignments Australia-wide 
(118 point-to-point and 134 point-to-multipoint assignments). These assignments include both in-band assignments (centre frequency is inside 1880–1920 MHz) and adjacent band assignments (centre frequency is outside 1880–1920 MHz, but part of its bandwidth lies within 1880–1920 MHz). A numerical breakdown of fixed services in the 1880–1920 MHz band is provided in Table 2 below. 
Table 1: Number of fixed services in 1880–1920 MHz band
	Service type and density area
	Number of assignments in any part of 1880–1920 MHz band

	Point-to-multipoint
	
	134

	Low density area
	
	62

	Medium density area
	
	2

	Remote density area
	
	70

	Point-to-point
	
	118

	Low density area
	
	11

	Medium density area
	
	0

	Remote density area
	
	107

	Total
	
	252


Data taken from RRL[footnoteRef:20] as of 1 November 2022 [20:  Register of Radiocommunications Licences.] 

Appendix B examines fixed service use of the 1.9 GHz band in Australia. Figure 6 and Figure 7 in Appendix B illustrate the trend of fixed services for the last 8 years. While there has been a decline in point-to-point assignments since 2015, over the last 
2 years the number of point-to-point assignments has stayed relatively stable. 
Point-to-multipoint assignments have had an overall increase in assignments over the last 5 years, but like point-to-point links, the number of point-to-multipoint assignments has been relatively stable over the last 2 years. 
With a total number of 252 fixed services Australia-wide and no significant growth over the last 2 years, we consider that the band may be able to accommodate new services to help meet the government policy objective of maximising spectrum utility.
Australian railway transport system 
In Budget Paper #2 of 2019–20, the then Australian Government estimated that the total expenditure on transport and communications is expected to grow by 15 % in real terms between 2019–20 and 2022–23[footnoteRef:21]. This expected increase is supported by the increase in funding for rail and roads infrastructure. Rail transport funding is expected to grow by 70 % in real terms between 2019–20 and 2022–23. [21:  Budget strategy and outlook, Budget Paper no. 2: 2019–20, 2019, p. 123–146.] 

Australian railway operators of passenger rail networks in capital cities have spectrum licences for 10‑15 MHz of spectrum in the 1800 MHz band used for rail safety systems. Table 3 summarises the number of registrations in the upper 1800 MHz band (1865–1880 MHz) available to the rail operators in Australia. 


Number of registrations in 1865–1880 MHz by rail
	Rail operator / region
	Number of registrations in the 
1865–1880 MHz band

	Queensland Rail Limited
	33

	Public Transport Authority of Western Australia
	25

	Sydney Trains
	2993

	Victorian Rail Track
	510

	Total
	3561



With 1800 MHz band spectrum licences due to expire in 2028, the review of the 1.9 GHz band provides an opportunity to take a holistic approach in considering arrangements for the domestic rail industry in both the 1800 MHz and 1.9 GHz bands. The 1.9 GHz band could potentially complement 1800 MHz band spectrum licences in the short term and perhaps replace them in the longer term. This is especially so considering that 1800 MHz spectrum licence boundaries in some cities do not cover all areas of interest to rail, preventing the implementation of 1800 MHz band rail safety systems outside the areas of the spectrum licence boundaries, whereas the 1.9 GHz band could allow access to rail corridors Australia-wide.
Any consideration will also take into account the EU’s decision on the 1.9 GHz band, which would help Australian transport authorities to source standard equipment for rail operation. The ACMA understands that Australian transport authorities prefer to harmonise spectrum arrangements with Europe to take advantage of common equipment leading to reduced costs. MCX equipment is available now, and FRMCS equipment is expected to be available around 2025. The review of the 1.9 GHz band provides the opportunity for the Australian rail industry to consider strategic network planning activities in the 1.9 GHz band for potential railway use of MCX and FRMCS.
DECT
Devices operating under class licences are not registered and so it is difficult to determine the amount or location of DECT devices that have been deployed in the 1.9 GHz band. However, based on the number of submissions to the consultation 
from stakeholders, there appears to be strong industry support for DECT use of the 
1.9 GHz band in Australia. 
Feedback from the wireless microphone industry, including submissions to the FYSO 2021–26 from the Australian Commercial and Entertainment Technologies Association, and the submissions to the discussion paper indicate an interest in ensuring ongoing support for DECT in the 1880–1900 MHz frequency range and a possible expansion of arrangements into the 1900–1920 MHz frequency range for future DECT.
Low interference potential device use
Radio-determination transmitters such as ground penetrating radars (GPR) and wall imaging systems (WIS) are currently permitted to be used in the band under the Radiocommunications (Low Interference Potential Devices) Class Licence 2015. The class licence includes several limitations on use, including compliance with certain standards. We are not proposing any changes to these arrangements.


[bookmark: _Desirable_planning_outcomes][bookmark: _Ref45697675][bookmark: _Toc117870125][bookmark: _Toc118785115][bookmark: _Toc120600050][bookmark: _Toc40092328]Desirable planning outcomes for the 1.9 GHz band
The ACMA has formed the preliminary view that a mix of uses is most likely to promote the long‑term public interest derived from the use of the 1.9 GHz band. 
However, existing and new uses identified for the 1.9 GHz band present potentially competing demands for access. This is particularly the case in areas of high demand for access to spectrum. The reason is that deployments of one service can affect the ability of another service to deploy in the same or nearby area (referred to as spectrum denial). So, while options for sharing are generally considered when introducing new services, this needs to be weighed against the potential reduction in utility and access to spectrum it could cause to both existing and other new services. 
We have proposed several desirable planning outcomes for the band. In forming these desirable planning outcomes, we considered the legislative and policy environment, technological developments, international harmonisation issues, relevant domestic considerations and submissions to the discussion paper.
The proposed desirable planning outcomes for the review of the 1.9 GHz band were identified as:
1. Maintain arrangements for existing services. 
2. Expand arrangements for short range wireless broadband (SR WBB) services.
3. Introduce arrangements for new railway mobile radio (RMR) services.
4. Maintain coexistence with 1.9 GHz band services.
5. Maintain coexistence with adjacent band services.
These desirable planning outcomes are consistent with the legislative and policy framework by:
a. Promoting the long‑term public interest derived from the use of the spectrum (paragraph 3 of the Act).
b. Facilitating the efficient planning, allocation and use of the spectrum (paragraph 3(a) of the Act).
c. Facilitating the use of the spectrum for commercial and non-commercial purposes (paragraph 3(b) of the Act).
d. Supporting the communications policy objectives of the Government (paragraph 3(c) of the Act.)
We acknowledge that any changes in spectrum management arrangements may impact existing uses and users (such as licensees) operating in the 1.9 GHz band. In assessing options, the ACMA identifies impacts on existing users and uses and, where possible, considers options for sharing or alternative arrangements that could enable the continued provision of these services (albeit potentially in a different way in the band or in another band). If an option does foresee loss of access for incumbent licensees, we can consider implementing any changes over time to reduce the impact so that incumbent licensees are provided with a clearly defined and adequate period to make the changes. 
The planning options use the following terms to help identify potential use cases:
Short range wireless broadband (SR WBB) is for communication distances of up to 100 m, for implementation of cordless communication devices using technologies such as DECT for cordless communications services/applications and private wireless broadband networks.
Railway mobile radio (RMR) is for communication distances of about 1–2 km, for implementation of wireless broadband applications for the express purpose of railway communications. 


Question 1
The ACMA invites comments on the proposed desirable planning outcomes.
Question 2
The ACMA seeks stakeholders’ views on any other applications we have not identified that could be accommodated under SR WBB.




[bookmark: _Toc482886588][bookmark: _Toc482886630][bookmark: _Toc482888971][bookmark: _Toc482891242][bookmark: _Toc482891309][bookmark: _Toc482956517][bookmark: _Toc484011490][bookmark: _Toc484511706][bookmark: _Ref498420399][bookmark: _Ref498436527][bookmark: _Ref498952581][bookmark: _Toc5000079][bookmark: _Toc117870126][bookmark: _Toc118785116][bookmark: _Toc120600051][bookmark: _Ref517342491][bookmark: _Toc519765119][bookmark: _Toc521585785][bookmark: _Hlk29973692]Replanning options 
We have identified several options for replanning the 1.9 GHz band that aim to address the identified desirable planning outcomes: 
[bookmark: _Hlk116468777]Option 1: Maintain existing arrangements. 
Option 2: Maintain exclusive SR WBB access to 1880–1900 MHz and allow SR WBB access to 1900–1920 MHz on a shared basis Australia-wide, with no other change to current arrangements.
Option 3: Introduce arrangements for RMR in the 1900–1910 MHz range, both exclusively and shared with existing services on an Australia-wide basis, with no change to current arrangements in the rest of the band.
Option 4: Maintain exclusive SR WBB access to 1880–1900 MHz and allow 
SR WBB access to 1900–1920 MHz on a shared basis Australia-wide. Introduce arrangements to allow for RMR in the 1900–1910 MHz range on a shared basis with other services on an Australia-wide basis.
Each option represents a different combination of the same variables, which are:
the services or applications that may be allocated, either new or existing, considering SR WBB applications, RMR applications, LA WBB applications and point to point links
whether allocations and use are proposed to be exclusive or shared 
potential licensing mechanisms
the geographic area(s) within which a service or services may be allocated
the frequency range(s) or segments in which any new arrangements apply.
When reading this section, please note that: 
The geographic area terms ‘metro centres’, ‘regional areas’ and ‘remote areas’ are defined in Appendix C. These definitions are the same as those identified for spectrum licensing in the 1800 MHz band and, while indicative of the ACMA’s thinking, may subsequently change because of information provided in submissions to this paper.
The existing arrangements for building material analysis transmitters/ground penetrating radars operating in the 1.9 GHz band, set out in the low interference potential device (LIPD) class licence, are considered to be appropriate and therefore are proposed to be maintained under all options considered for the 1.9 GHz band.
[bookmark: _Ref29821416]Comment is sought on the proposed options, including appropriate values for frequency segment breakpoints as well as any alternative options. A summary of the options is provided in Table 4.
[bookmark: _Toc113626363][bookmark: _Toc117870127][bookmark: _Toc118785117][bookmark: _Toc120600052]Option 1 (existing arrangements)
[bookmark: _Hlk107919825]Option 1 maintains the existing arrangements with different services authorised by different licence types (i.e. class and apparatus licences) in separate frequency segments. 
These arrangements allow for SR WBB services in the 1880–1900 MHz frequency range with LA WBB and PTP services in the 1900–1920 MHz frequency range in regional and remote areas. 
The SR WBB services allow the use of cordless communications devices (CCD) technologies such as PHS, DECT (and could be modified to allow for future DECT) and low interference potential devices such as wall imaging systems. 
There are currently no arrangements for the licensing of services in metropolitan areas. These arrangements are illustrated in Figure 2.
Illustration of Option 1 (Existing arrangement)
	1880 MHz
	
	1900 MHz
	1910 MHz
	1920 MHz

	
	Australia-wide
	Metropolitan area 

Planned uses: No arrangements
Licence type: N/A


	
	



Planned uses: SR WBB
Licence type: Class licence 
	

	
	
	Regional and remote Australia
 
Planned uses: LA WBB, PTP
Licence type: Apparatus licence




Changes by frequency segment
1880–1900 MHz
Continue exclusive arrangements for SR WBB via class licences, which:
support use of technologies such as DECT and PHS
[bookmark: _Hlk118731476]could accommodate new technologies such as future DECT and MulteFire, Australia-wide pending a review of the class licence.
1900–1920 MHz
Continue shared, coordinated, first-in-time arrangements for PMP and PTP services via apparatus licences, which:
support LA WBB and PTP in regional and remote areas, with coordinated arrangements. 
[bookmark: _Toc113626364][bookmark: _Toc117870128][bookmark: _Toc118785118]

[bookmark: _Toc120600053][bookmark: _Hlk117863113]Option 2 (expansion of SR WBB)
Option 2 maintains the existing exclusive arrangements for SR WBB services in 
1880–1900 MHz while also allowing SR WBB access to the 1900–1920 MHz band on a shared basis. 
It maintains arrangements for LA WBB and PTP services in the 1900–1920 MHz frequency range within the currently allowed geographic area. These arrangements are illustrated in Figure 3.
 Illustration of Option 2 (expansion of SR WBB)
	1880 MHz
	
	1900 MHz
	1910 MHz
	1920 MHz

	
	Australia-wide





Planned uses: SR WBB
Licence type: Class licence
	Metropolitan area

Planned uses: SR WBB
Licence type: Class licence




	
	
	

	
	
	Regional and remote Australia
 
Planned uses: LA WBB, PTP
Licence type: Apparatus licence

Planned uses: SR WBB
Licence type: Class licence




Changes by frequency segment
1880–1900 MHz
Continue exclusive arrangements for SR WBB via class licences, which:
support technologies such as DECT and PHS
accommodate new technologies such as future DECT and MulteFire, Australia-wide.
1900–1920 MHz
Continue shared, coordinated, first-in-time arrangements for PMP and PTP services via apparatus licences, which:
support LA WBB and PTP in regional and remote areas, with coordinated arrangements 
Extend shared arrangements for SR WBB via the CCD class licence, which:
support new technologies such as future DECT and Multefire.

[bookmark: _Toc113626365][bookmark: _Toc117870129][bookmark: _Toc118785119]

[bookmark: _Toc120600054][bookmark: _Hlk117863155]Option 3 (introduction of RMR)
[bookmark: _Hlk107919852]Option 3 maintains the existing arrangement with different services authorised by different licence types (such as class and apparatus licences) in separate frequency segments. While it maintains arrangements for SR WBB in the 1880–1900 MHz frequency range, it also allows for this frequency range to accommodate new technologies such as future DECT. 
Arrangements for RMR services would be introduced in the 1900–1910 MHz frequency range on an Australia-wide basis for services such as rail applications using MCX or 5G FRMCS technologies. 
The existing PTP and LA WBB service arrangements will be maintained in the 
1900–1920 MHz frequency range in regional and remote areas. We note access to the 1900–1910 MHz frequency range would be on a shared basis and require coordination. These arrangements are illustrated in Figure 4. 
Illustration of Option 3 (introduction of RMR)
	1880 MHz
	
	1900 MHz
	1910 MHz
	1920 MHz

	
	Australia-wide




Planned uses: SR WBB
Licence type: Class licence 
	Metropolitan area 

	
	
	
Planned uses: RMR
Licence type: Apparatus licence

	

	
	
	Regional and remote Australia
 
Planned uses: LA WBB, PTP
Licence type: Apparatus licence


	
	
	
Planned uses: RMR
Licence type: Apparatus licence

	



Changes by frequency segment
1880–1900 MHz
Continue exclusive arrangements for SR WBB via class licences, which:
support technologies such as DECT and PHS
accommodate new technologies such as future DECT and MulteFire, Australia-wide.
1900–1910 MHz
Introduce exclusive and shared arrangements for RMR Australia-wide via Apparatus Licences, which:
support rail applications services such as FRMCS/MCX or 5G FRMCS solutions.
1900-1920 MHz
Continue shared arrangements for WBB and PTP services via Apparatus Licences, which:
supports LA WBB and PTP in regional and remote areas, with coordinated arrangements.
[bookmark: _Toc113626366][bookmark: _Toc117870130][bookmark: _Toc118785120][bookmark: _Toc120600055][bookmark: _Hlk117863201]Option 4 (hybrid arrangements)
[bookmark: _Hlk107919837]Option 4 is, effectively, a hybrid arrangement of Option 2 and Option 3. 
It extends the SR WBB arrangements to the 1880–1920 MHz frequency range via class licensing arrangements; introduces RMR services in the 1900–1910 MHz frequency range via apparatus licensing arrangements, and maintains the existing PTP and LA WBB services in the frequency range of 1900–1920 MHz in regional and remote areas. 
The coexistence issues raised in Option 3 are relevant to this option. These arrangements are illustrated in Figure 5. 
Illustration of Option 4 (Hybrid arrangements)
	1880 MHz
	
	1900 MHz
	1910 MHz
	1920 MHz

	
	Australia-wide









Planned uses: SR WBB
Licence type: Class licence 
	Metropolitan area 

Planned uses: SR WBB
Licence type: Class licence


	
	
	Planned uses: RMR
Licence type: Apparatus licence

	

	
	
	Regional and remote Australia
 
Planned uses: LA WBB, PTP
Licence type: Apparatus licence

Planned uses: SR WBB
Licence type: Class licence

 

	
	
	Planned uses: RMR
Licence type: Apparatus licence

	


Changes by frequency segment
1880–1900 MHz
Continue exclusive arrangements for SR WBB via class licences, which:
support technologies such as DECT and PHS
accommodate new technologies such as future DECT and MulteFire, Australia-wide.
1900–1920 MHz
Extend arrangements for SR WBB via Class Licences, which:
support new technologies such as future DECT and MulteFire. 
Continue shared arrangements for LA WBB and PTP services via Apparatus Licences, which:
support LA WBB and PTP services with shared, coordinated and first-in-time arrangements in regional and remote areas.
1900–1910 MHz
Introduce shared arrangements for RMR Australia-wide via Apparatus Licences
This would support rail applications services such as FRMCS/MCX or 5G FRMCS solutions
[bookmark: _Toc117870131][bookmark: _Toc118785121][bookmark: _Toc120600056]Summary of options
Table 2: Summary of options by service/application type


	Option
	SR WBB 
	LA WBB
	PTP
	RMR 

	Option 1

	1880–1900 MHz 
Australia-wide via class licence
	1900–1920 MHz 
Regional and remote areas via apparatus licences
	1900–1920 MHz 
Regional and remote areas via apparatus licences
	No arrangements 

	Option 2
	1880–1920 MHz 
Australia-wide via class licence
	1900–1920 MHz 
Regional and remote areas via apparatus licences
	1900–1920 MHz 
Regional and remote areas via apparatus licences
	No arrangements

	Option 3
	1880–1900 MHz 
Australia-wide via class licence
	1900–1920 MHz 
Regional and remote areas via apparatus licences
	1900–1920 MHz Regional and remote areas via apparatus licences
	1900–1910 MHz Restricted to rail applications Australia-wide via apparatus licences

	Option 4
	1880–1920 MHz 
Australia-wide via class licence
	1900–1920 MHz 
Regional and remote areas via apparatus licences
	1900–1920 MHz Regional and remote areas via apparatus licences
	1900–1910 MHz Restricted to rail applications Australia-wide via apparatus licences


Question 3
The ACMA invites comments on the replanning options, especially the preliminary preferred option presented in this paper (see p.36 below) and any alternative options.
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[bookmark: _Toc43389527][bookmark: _Toc113626368][bookmark: _Toc117870132][bookmark: _Toc118785122][bookmark: _Toc120600057]Possible other changes to the current 1.9 GHz band spectrum arrangements
Current spectrum arrangements in the 1.9 GHz band support the operation of cordless telecommunications services using DECT and PHS technologies. 
To preserve the utility of the 1.9 GHz band for use by cordless telecommunications services, it is proposed that no new licences for other services will be authorised to operate in the 1880–1900 MHz frequency range. 
While the proposed options will continue to support DECT technologies in 
1880–1900 MHz, based on industry submissions the ACMA is considering removing PHS technologies from the CCD class licence. Additionally, spectrum arrangements may need to be modified to allow for future DECT and potentially MulteFire in the same segment of the 1.9 GHz band. 
Question 4
Is personal handy phone system (PHS) technology still required to be included in the cordless communication devices class licence?
Together with the release of this options paper, we intend to consider whether to remake or repeal the 1900–1920 MHz Frequency Band Plan 2012.
[bookmark: _Hlk83812261]Before October 2017, the 1900–1920 MHz frequency range in metropolitan areas was subject to spectrum licensing. Leading up to the licence expiry, licensees indicated that they would not seek renewal of their licences. Consequently, the frequency range was no longer re-allocated for spectrum licensing and Embargo 76 was put in place in metropolitan areas pending a planning review of the band. Consequently, there are no arrangements in place in this segment of the band in these areas.
The purpose of the 1900-1920 MHz Frequency Band Plan was to allow the operation of cordless telecommunications services as well ensure that no new licences were issued for fixed point-to-point links (which operated in the 1.9 GHz band at that time). The band plan also made point-to-multipoint links a primary service and point-to-point links a secondary service in the band. The introduction of spectrum licences in the 1800 MHz and 2 GHz frequency bands resulted in most fixed links being cleared from the 1.9 GHz band. While there are some fixed point-to-point links remaining in the 1.9 GHz band in regional and remote areas, they are unlikely to affect the operation of cordless telecommunications services. 
Under Part 4 of Chapter 3 of the Legislation Act 2003 and the Legislation (Radiocommunications Instruments) Sunset-altering Declaration 2018, the 
1900–1920 MHz Frequency Band Plan will sunset on 1 April 2023. We can decide to revoke and remake the band plan or allow it to sunset. If the band plan is still required, the ACMA would revoke the existing band plan and remake it, after consultation. If the band plan is not required, we will allow the band plan to sunset.
The ACMA is seeking stakeholder feedback on whether the band plan is still required, or could be allowed to sunset to aid innovation in this band by removing restrictions. Our preliminary view is that PTP services no longer need to remain as secondary services; consequently, the band plan should be allowed to sunset.
Question 5
The 1900–1920 MHz Frequency Band Plan will sunset on 1 April 2023. Is the band plan still required or can the band plan be allowed to sunset?
[bookmark: _Toc113626369][bookmark: _Toc117870133][bookmark: _Toc118785123][bookmark: _Toc120600058]Implementation considerations
The ACMA acknowledges that any changes in spectrum management arrangements have the potential to impact existing uses and users operating in the 1.9 GHz band and its adjacent bands specifically the adjacent 1.8 GHz and 2 GHz bands. 
It is envisaged that there will be no additional requirements for the 1.8 GHz and 2 GHz spectrum licensed bands as a result of changes in the 1.9 GHz band arrangements. Management of the interference environment for the 1.8 GHz and 2 GHz spectrum licensed bands, will be considered when developing the arrangements required to implement the chosen option.
For incumbent services within the 1880–1920 MHz frequency range, if any new services are introduced, coexistence issues would need to be examined and conditions of use and coordination arrangements developed as appropriate. 
As well as internal analysis on coexistence, the ACMA also reviews international coexistence studies on the proposed options. The following international studies have provided relevant analysis to assist the ACMA’s considerations in the review of the 1.9 GHz band.
ECC Report 314: Co-existence between future railway mobile communication system (FRMCS) in the frequency range 1900–1920 MHz and other applications in adjacent bands.
ECC Report 318: Compatibility between RMR[footnoteRef:22] and MFCN[footnoteRef:23] in the 900 MHz range, the 1900–1920 MHz band and the 2290–2300 MHz band. [22:  Railway Mobile Radio]  [23:  Mobile and Fixed Communication Networks] 

ETSI TR 103 149 V1.2.1 (2019-07): DECT operating in the 
1900 MHz–1920 MHz band
Multefire in 1.9 GHz report: Multefire White Paper.
ECC Report 314
The ECC Report 314 considers the possibility of introducing FRMCS in the 
1900–1910 MHz band using either 4G LTE or 5G NR technology. The report considers coexistence between FRMCS and DECT operating in 1880–1900 MHz and mobile network user equipment transmitting in 1920–1980 MHz.
The report indicated that interference to FRMCS from mobile handsets or user equipment (UE) would be negligible. The report found that the desensitisation of the FRMCS from DECT is generally negligible, apart from exceptional cases where it can reach up to 10 dB for a few seconds, noting that in these situations the wanted signal remains 30 dB above the interference level. Most cases showed DECT systems would only require a separation distance from FRMCS cab radios of up to 50 m depending on the deployment of DECT. This distance increases for FRMCS base stations which could see the required separation distance increase up to 165 m. In cases where DECT was deployed outdoors, the required separation distance could be as high as 900 m. 
ECC Report 318
This report considered the coexistence between FRMCS operating in 1900–1910 MHz and mobile network base stations receiving in 1920–1980 MHz. The report concluded that FRMCS base stations operating at higher powers may cause interference to mobile network base station receivers. This issue may be mitigated by limiting the transmitter power of an FRMCS base stations. Further analysis will need to be undertaken. While FRMCS cab radios have less potential to cause interference, the report concludes that FRMCS cab-radios should implement and activate uplink power control and that FRMCS high-power cab-radios cannot be permitted to operate without uplink power control.
ETSI TR 103 149 V1.2.1 (2019-07)
This report provides an outline on future DECT operating in the 1900–1920 MHz. While this report does not analyse coexistence with other services, it does reference other coexistence reports. The report indicates that DECT is able to co-exist with other services.
Multefire in 1.9 GHz – white paper
This white paper provides an outline of Multefire operation in the 1.9 GHz band. The paper proposes that co-existence between 1.9 GHz MulteFire systems and DECT systems can be achieved. It cites a Japanese co-existence study where common frequency use of a 1.9 GHz MulteFire system, a DECT system and PHS system were evaluated.[footnoteRef:24] The evaluation considered 3 different deployment models where all models show that the call failure rate is less than 1%.  [24:  No. 35-3-2, Summary Report from Land Mobile Communication Community of MIC.] 

Question 6
The ACMA invites comments on coexistence considerations, and analysis on coexistence issues for the proposed options in this band.  

[bookmark: _Ref517344931][bookmark: _Toc519765122][bookmark: _Toc521585788][bookmark: _Toc525132250][bookmark: _Toc5000085][bookmark: _Ref39650010][bookmark: _Toc117870134][bookmark: _Toc118785124][bookmark: _Toc120600059]Assessment of options
We have undertaken a preliminary assessment of the options against the Desirable planning outcomes for the 1.9 GHz band. 
[bookmark: _Ref42254140][bookmark: _Ref29821445][bookmark: _Hlk3989768]Comment is sought on the discussion and outcomes of the assessment of options. This includes any evidence for the value placed on the band for SR WBB and RMR use. Feedback received to this assessment will inform the ACMA’s further consideration of the replanning options. 
[bookmark: _Toc117870135][bookmark: _Toc118785125][bookmark: _Toc120600060][bookmark: _Hlk4489431]Assessment against the desirable planning outcomes
How each option meets each desirable planning outcome is discussed in detail below. 
Option 1: No change to current arrangements in the 1880–1920 MHz band
The main elements of Option 1 are:
Maintaining SR WBB uses under the CCD class licence across 1880–1900 MHz.
Maintaining LA WBB and PTP access arrangements across 1900–1920 MHz in regional and remote areas.
Option 1 maintains the current arrangements in the band. This provides a high level of certainty to incumbent users to continue operating, and where possible expanding, their services. It is also financially beneficial to incumbent users as no displacement costs associated with moving to different spectrum would be incurred. 
Option 1 does not introduce any new arrangements to support existing technology enhancements or new technology developments other than potentially in the current SR WBB via minor changes to the class licence. While this option does provide certainty for incumbent users, it does not support opportunities for new uses in other parts of the band. 
[bookmark: _Hlk113358637]This option therefore does not increase the overall spectrum utility of the band. In the 1880–1900 MHz portion of the band, the DECT technology is over 20 years old. The technology has evolved over the last 5 years, with the latest version of future DECT being adopted globally. Similarly in the 1900–1920 MHz portion of the band, only 164 assignments (20 PTP and 144 PMP) occupy this band Australia-wide. This low level of usage indicates the utility of this band is not being maximised. This will not improve without changing the arrangements in the band to enable innovation in using the band by existing or new users. 
As there are no changes to the planning arrangements under this option, there will be no changes to either the in band or adjacent band coexistence environment. Currently, there are no known coexistence issues regarding in band or adjacent services. 
Table 5 summarises the analysis of Option 1 against each desirable planning outcome.

	Maintain exclusive existing services
	Expand shared short range (SR) WBB
	Introduce railway mobile radio (RMR)
	Ensure coexistence with 1.9 GHz band services
	Ensure coexistence with adjacent band services

	
	X
	X
	 
	


Table 3: Option 1 ratings against outcomes

Option 2: SR WBB in 1880–1920 MHz
The main elements of Option 2 are:
Maintaining and expanding SR WBB access under class licensing arrangements across the entire 1.9 GHz band enabling access to new uses including future DECT and MulteFire in the whole band.
Maintaining LA WBB and PTP access arrangements across 1900–1920 MHz in regional and remote areas.
As with Option 1, Option 2 maintains all current incumbent SR WBB, LA WBB and PTP services. Similarly, the analysis of Option 1 against the desirable planning outcome 1 is valid for Option 2. 
Option 2 proposes to ensure the evolution of SR WBB technologies is included in the 1880–1900 MHz band. The proposed changes would aim to allow the evolution of DECT, future DECT and potentially include the use of other new technologies such as Multefire. 
Option 2 also proposes to expand the use of SR WBB to the frequency range 
1900–1920 MHz Australia-wide. Extending the bandwidth to the 1900–1920 MHz segment would serve to substantially improve DECT services and to introduce future DECT with a whole new range of applications. 
Option 2 does not increase access to spectrum for LA WBB and PTP services. As indicated in Option 1, there is a limited number of LA WBB and PTP assignments in this band. By not amending the allocation rules for LA WBB and PTP, an increase in utility of the band by these services is unlikely. 
The expansion of SR WBB will require the consideration of potential coexistence issues between different SR WBB services and between class licenced SR WBB and apparatus-licensed fixed services. As discussed in the DECT/future DECT section, proponents of DECT believe that the use of the MulteFire or 3GPP 4G/LTE and 5G wireless broadband systems in the 1880–1900 MHz band is not compatible with current DECT technology. Consequently, as sXGP (MulteFire) uses LTE, spectrum sharing of DECT with MulteFire, in their view, is difficult. 
Similarly, the coexistence with SR WBB services and fixed services in the 
1900–1920 MHz will also require consideration. Pending further coexistence analysis, additional requirements may need to be placed on the class licenced SR WBB services to ensure the protection of apparatus-licensed fixed services.
There are coexistence issues that will need to be considered for the expansion of SR WBB. However, these appear to be issues that the ACMA regularly faces in the introduction of new services to a band with incumbent services. The complexity of coexistence will be reduced by prioritising the introduction of future DECT, with other technologies considered pending coexistence consideration. 
The expansion of SR WBB does not intend to change the adjacent band coexistence environment. Any potential increase to the interference environment will be mitigated through rules placed on the SR WBB services. Currently, there are no known coexistence issues regarding adjacent services. 
Table 6 summarises the benefits or disadvantages against each desirable planning outcome.
	Maintain exclusive existing services
	Expand shared short range (SR) WBB
	Introduce railway mobile radio (RMR)
	Ensure coexistence with 1.9 GHz band services
	Ensure coexistence with adjacent band services

	
	
	
	partial
	


Table 4: Option 2 ratings against outcomes

Option 3: SR WBB in 1880–1900 MHz and RMR in 1900–1910 MHz
The main elements of Option 3 are:
[bookmark: _Hlk112924078]Maintaining SR WBB uses under class licensing arrangements across 
1880–1900 MHz.
Enabling access to new uses include future DECT, MulteFire under class licensing arrangements across 1880–1900 MHz.
Maintaining LA WBB and PTP access arrangements across 1900–1920 MHz in regional and remote areas.
Introducing RMR services in the 1900–1910 MHz segment of the band for new uses and applications such as rail applications.
As with Option 1, Option 3 maintains all current incumbent SR WBB, LA WBB and PTP services. Similarly, the analysis of Option 1 against desirable planning outcome 1 is valid for Option 3. 
Option 3 proposes to limit SR WBB technologies to the 1880–1900 MHz frequency range. The proposed changes would aim to allow the evolution of technologies like DECT, such as Future DECT, and expand the use of new technologies such as MulteFire. This option does not include allowance for SR WBB services in the 
1900–1920 MHz frequency range. 
Option 3 proposes to introduce a RMR allocation in the 1900–1910 MHz frequency range on an Australia-wide basis. The primary purpose of this allocation would be to support railway communication using FRMCS. 
The ACMA is seeking stakeholder feedback on coexistence of DECT and future DECT services by introducing FRMCS in the 1900–1910 MHz band.
Similarly to Option 2, Option 3 will need to consider the potential coexistence 
issues between the different proposed SR WBB services that could operate in the 
1880–1900 MHz frequency range.
Options 3 will also need to consider the potential coexistence issues between the LA WBB and the proposed RMR services that could operate in the 1900–1910 MHz frequency range outside metropolitan areas. Given the relatively low number of assignments currently in the band (170 assignments), we believe creating allocation requirements to ensure certainty for rail communications while maintaining the utility of the band for LA WBB services is achievable. 
The expansion of RMR does not include any intention to change the coexistence environment with services adjacent to the 1.9 GHz band. Any potential interference has been mitigated by limiting the allocation to 1900–1910 MHz. Any further analysis that indicates an increase to the adjacent channel interference environment will be mitigated by assignment rules to the RMR allocation. Currently, there are no known coexistence issues regarding adjacent services. 
Table 7 summarises the benefits or disadvantages against each desirable planning outcome.
Table 5: Option 3 ratings against outcomes
	Maintain exclusive existing services
	Expand shared short range (SR) WBB
	Introduce railway mobile radio (RMR)
	Ensure coexistence with 1.9 GHz band services
	Ensure coexistence with adjacent band services

	
	partial
	
	partial
	



Option 4: SR WBB in 1880–1920 MHz and RMR in 1900–1910 MHz 
The main elements of Option 4 are:
Maintaining and expanding SR WBB uses under class licensing arrangements across the entire 1880–1920 MHz frequency range.
Maintaining LA WBB and PTP access arrangements across the 1900–1920 MHz segment in regional and remote areas.
Introducing RMR services in the 1900–1910 MHz segment of the band for new uses and applications such as rail applications.
As with Option 1, Option 4 maintains all current incumbent SR WBB, LA WBB and PTP services. Similarly, the analysis of Option 1 against the desirable planning outcome 1 is valid for Option 4. 
Option 4 expands the SR WBB allocation across the entire 1880–1920 MHz frequency range, similar to Option 2. Similarly, the analysis of Option 2 against desirable planning outcome 2 is valid for Option 4. 
As with Option 3, Option 4 introduces the RMR allocation for rail communications in the 1900–1910 MHz frequency range. Similarly, the analysis of Option 3 against the desirable planning outcome 3 is valid for Option 4. 
The coexistence considerations raised in both Option 2 and Option 3 are relevant for Option 4. Option 4 will also need to consider the potential coexistence issue of SR WBB and RMR operating co-channel. As SR WBB are ubiquitous class licenced services, the ACMA will need to consider the various deployment scenarios of SR WBB to determine if these 2 services can operate co-channel. There is some potential that the ACMA may be able to leverage coexistence studies already undertaken by another international regulatory body or bodies. 
Option 4 expands SR WBB to the 1880–1920 MHz frequency range and introduces a RMR allocation for rail communications in the 1900–1910 MHz frequency range. Similarly, the analysis of Option 2 for SR WBB and Option 3 for RMR against desirable planning outcome 5 is valid for Option 4. 
Table 8 summarises the benefits or disadvantages against each desirable planning outcome.
Option 4 ratings against outcomes
	Maintain exclusive existing services
	Expand shared short range (SR) WBB
	Introduce railway mobile radio (RMR)
	Ensure coexistence with 1.9 GHz band services
	Ensure coexistence with adjacent band services

	
	
	
	partial
	



[bookmark: _Toc113626373][bookmark: _Toc117870136][bookmark: _Toc118785126][bookmark: _Toc120600061]Summary of the assessment of the options
All 4 options maintain the 1880–1900 MHz segment to allow SR WBB services under the appropriate class licence, which meets desirable planning outcome 1. Option 2 and 4 expand the allocation of SR WBB services to the whole 1880–1920 MHz band, which will allow for possible new technological evolutions, and meet desirable outcome 2.
Option 3 and 4 allow new RMR services in the 1900–1910 MHz for new uses subject to acceptable and manageable interference levels, meeting the desirable planning outcome 3.
All 4 options maintain an allocation for Fixed LA WBB and PTP services in the 
1900–1920 MHz segment of the band in regional and remote areas, meeting desirable planning outcome 1. 
We are seeking stakeholder feedback on the feasibility of future DECT to co-exist with LA WBB / PTP services in regional and remote areas if DECT services extend to the entire 40 MHz band.
All options intend to allow incumbent licensees to continue operating. They will support incumbent wireless telecommunications systems, PMP/WBB, PTP and LIPD services to continue use in the band, meeting desirable planning outcome 1.
Relevant technical evidence, issues and coexistence considerations have been considered in the planning options for the 1880–1920 MHz band. All options have been carefully considered to ensure coexistence with adjacent band services. Consequently, all options have been assessed against desirable planning 
outcomes 4 and 5.
Table 9 shows the summarised comparison matrix for planning options assessed against the desirable planning outcomes. Option 4 provides the best alignment with the desirable planning outcomes and is therefore identified as the ACMA’s preliminary preferred planning option. 

Comparison matrix for planning options
	Option
	Maintain existing services
	Expand SR WBB
	Introduce RMR
	Coexistence with 1.9 GHz band services
	Coexistence with adjacent band services

	Option 1
(score)
	
	
	
	
	

	Option 2
(score)
	
	
	
	Partially meets
	

	Option 3
(score)
	
	Partially meets
	
	Partially meets 
	

	Option 4
(score)
	
	
	
	Partially meets
	



[bookmark: _Toc117870137][bookmark: _Toc118785127][bookmark: _Toc120600062][bookmark: _Hlk29976032]Conclusion of the assessment of the options
The assessment against the desirable planning outcomes has identified Option 4 as best promoting the long‑term public interest and therefore, it is ACMA’s preliminary preferred replanning option. 
Option 4:
Promotes – by ensuring the efficient allocation and use of the spectrum – the long‑term public interest derived from the use of the spectrum.
Provides a responsive and flexible approach to meeting the needs of spectrum users by providing a mix of service types and allocation methods in the 1.9 GHz band.
Encourages the use of efficient radiocommunication technologies and a wide range of services of an adequate quality by introducing new service types into the 1.9 GHz band.
Supports the communications policy objectives of the Commonwealth Government by retaining spectrum that can be utilised for LA WBB technologies.
Supports the communications policy objectives of the Commonwealth Government by retaining spectrum that can be utilised for PTP technologies.
The option meets the desirable planning outcomes as follows:
A segment for excusive RMR uses Australia-wide.
Segments for shared SR WBB Australia-wide.
Retaining access for LA WBB and PTP use in regional and remote areas.
A segment for FSS and PTP use only Australia-wide.
Coexistence with adjacent band services by having frequency separation between RMR and adjacent band services. 
[bookmark: _Ref29821512]The development of replanning options often requires balancing separate considerations between providing for multiple and flexible spectrum uses against the complexity of technical and licensing frameworks that are needed to support such increased utility. Our preliminary preferred Option 4 seeks to maximise flexibility of use and hence utility, which therefore introduces complexity into the development of relevant technical and licensing arrangements. The appropriate balance between these 2 concerns needs to be further considered to determine if this option represents the optimal use of the spectrum.
With most of the options, coexistence issues will need to be considered further. The arrangements and/or provision for services in the band may be amended pending the outcomes of the coexistence analysis. 
[bookmark: _Ref29821227][bookmark: _Toc117870138][bookmark: _Toc118785128][bookmark: _Toc120600063]Invitation to comment
[bookmark: _Toc433122131][bookmark: _Toc348105637][bookmark: _Toc300909556][bookmark: _Toc298924673][bookmark: _Toc117870139][bookmark: _Toc118785129][bookmark: _Toc120600064][bookmark: _Toc348105638][bookmark: _Toc300909557][bookmark: _Toc298924674][bookmark: _Toc274296357]Making a submission
The ACMA invites comments on the issues set out in this options paper. 
Online submissions can be made via the comment function or by uploading a document. Submissions in Microsoft Word or Rich Text Format are preferred.
Submissions by post can be sent to: 
The Manager, Wireless Broadband
Spectrum Planning and Engineering Branch
Australian Communications and Media Authority
PO Box 78
Belconnen ACT 2616
The closing date for submissions is COB, 17 March 2023.
Consultation enquiries can be emailed to freqplan@acma.gov.au.
[bookmark: _Toc348105639][bookmark: _Toc300909558]Publication of submissions
[bookmark: _Toc348105640][bookmark: _Toc300909559][bookmark: _Toc265246234]The ACMA generally publishes submissions on our website, including personal information (such as names and contact details), except for information that you have claimed (and we have accepted) is confidential. 
Confidential information will not be published or otherwise released unless required or authorised by law.
Reply to comment period
Following the usual consultation period, we will open a 30-day ‘reply to comment’ window that allows stakeholders to comment on other parties’ submissions. In the reply to comment period, you can review what others have said in their initial submissions and make a further submission that supports, opposes or offers comment on their views. This approach promotes transparency and allows you to test the issues raised in submissions and provide any additional, relevant information to the ACMA.
Please note: the reply to comment period is not for new submissions. It is for considering the initial submissions made, and responding to them.
Privacy
Privacy and consultation provide information about the ACMA’s collection of personal information during consultation and how we handle that information.
Information on the Privacy Act 1988 and the ACMA’s privacy policy (including how to access or correct personal information, how to make a privacy complaint and how we will deal with the complaint) is available at acma.gov.au/privacypolicy. 
[bookmark: _Toc404767742][bookmark: _Toc420420504][bookmark: _Toc425513894][bookmark: _Toc425513960][bookmark: _Toc457809926][bookmark: _Toc466017055][bookmark: _Toc468438950][bookmark: _Toc468705305][bookmark: _Toc482886592][bookmark: _Toc482886634][bookmark: _Toc482888975][bookmark: _Toc482891246][bookmark: _Toc482891313][bookmark: _Toc482956521][bookmark: _Toc484011494][bookmark: _Toc484511710][bookmark: _Ref505242502][bookmark: _Toc519765125][bookmark: _Toc521585791][bookmark: _Toc5000089][bookmark: _Ref44313474][bookmark: _Toc117870140][bookmark: _Toc118785130][bookmark: _Toc120600065][bookmark: _Toc348105641]Glossary
3GPP			3rd Generation Partnership Project 
ARSP			Australian Radiofrequency Spectrum Plan 2021		
CCD 			Cordless communications devices
CEPT			Conference of European Postal and Telecommunications 
CTS			Cordless telecommunications services
DECT			digital enhanced cordless telecommunications
ECC			Electronic Communications Committee	
ETSI			European Telecommunications Standards Institute
FDD			Frequency division duplex	
FDMA			Frequency division multiple access
FMRCS		Future railway mobile communication systems 
FYSO			Five-year spectrum outlook
GPR			Ground penetrating radars
IMT			International mobile telecommunications
IoT			Internet of Things 
ISDN			Integrated services digital network 
ITU			International Telecommunication Union
ITU-R			International Telecommunication Union Radiocommunication Sector
LA				Local area
LIPD			low interference potential devices
LTE			Long term evolution
MC			Mission critical
MFCN 		Mobile and fixed communication networks
mMTC		massive Machine Type Communication
NG-DECT	New generation DECT	
NR			New radio
OFDM		Orthogonal frequency division multiplexing 
OOBE		Out of band emission
PHS			Personal handy phone system
PMP			Point-to-multipoint
PSTN			Public switched telephone network
PTP			Point-to-point
RIT			Radio interface technology
RMR			Railway mobile radio
SR				Short range
sXGP			shared Xtended global platform
TDD			time division duplex
TDMA			Time division multiple access
UIC			International Union of Railways
ULE 			Ultra low energy
URLLC		Ultra-reliable low latency communication
WAN			Wide area network
WBB			Wireless broadband
WIS			Wall imaging systems
WMAN 		Wireless metropolitan area network
WPAN 		Wireless personal area network
WWAN 		Wireless wide area network

[bookmark: _Appendix_A:_Summary][bookmark: _Appendix_A:_List][bookmark: _Toc43214816][bookmark: _Toc117870141][bookmark: _Toc118785131][bookmark: _Toc120600066][bookmark: _Ref40264417]Appendix A: List of respondents
We released opened the consultation Exploring future use of the 1.9 GHz band on 17 November 2021. The consultation period formerly closed on 11 February 2022, with the last submission received on 14 February 2022. We received 22 submissions from the following stakeholders.
1. Australasian Railway Association (ARA)
2. Australian Mobile Telecommunications Association (AMTA)
3. Bosch Security Systems, LLC
4. Bravo Charlie Broadcast Comms
5. Clear-Com LLC
6. DECT Forum
7. Department of Defence, Australia
8. Ericsson 
9. Event Communications Australia
10. Field Solutions Group (FSG)
11. Jabra
12. Jands Pty Ltd 
13. Nokia
14. Pivotel Group Pty Limited
15. Profiles Resource Management (PRM)
16. Riedel Communications Australia Pty Ltd
17. Sennheiser Australia Pty Ltd
18. Sennheiser electronic GmbH & Co. KG 
19. Singtel Optus Pty Limited
20. Swinburne University of Technology / Audio-visual & Education Technology Management (AETM)
21. Telstra Corporation Limited
22. Wirepas Ltd

You can find the public submissions on the ACMA website.

[bookmark: _Appendix_B:_Domestic][bookmark: _Appendix_B:_Fixed][bookmark: _Ref40789386][bookmark: _Toc117870143][bookmark: _Toc118785133][bookmark: _Toc120600067]Appendix B: Fixed service analysis
This appendix examines fixed service use of the 1.9 GHz band over the past 8 years.
[bookmark: _Fixed_services]Figures 6 to 9 show the year-on-year trend for point-to-point and point-to-multipoint assignments for the last 8 years in 1.9 GHz band. There was a steady decline in point-to-point assignments from 2015 to 2022. There has also been a steady decline in point-to-multipoint assignments from 2015 to 2018. However, there has been an increase in point-to-multipoint services, perhaps due to current limitations in accessing the 3.4–4 GHz band for wireless broadband services. Once the replanning of the 
3.4–4 GHz band is finalised, this trend is expected to decline.
Fixed assignments in any part of the 1.9 GHz band
	Fixed services / number of assignments
	Year

	
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022

	Point to multipoint                          
	102
	92
	66
	50
	82
	72
	124
	134

	Point to point                                    
	356
	306
	202
	162
	140
	128
	122
	118











Fixed assignments with centre frequency in the1.9 GHz band
	Fixed services / number of assignments
	Year

	
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022

	Point to multipoint                               
	102
	92
	66
	50
	82
	72
	124
	134

	Point to point                                    
	146
	112
	68
	54
	50
	50
	44
	42




Fixed assignments with centre frequency < 1880 MHz and upper band edge ≥ 1880 MHz

	Fixed services / number of assignments
	Year

	
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022

	Point to multipoint                               
	0
	0
	0
	0
	0
	0
	0
	0

	Point to point                                    
	130
	114
	56
	36
	32
	24
	24
	26








Fixed assignments with centre frequency > 1920 MHz and lower band edge ≤ 1920 MHz

	Fixed services / number of assignments
	Year

	
	2015
	2016
	2017
	2018
	2019
	2020
	2021
	2022

	Point to multipoint                               
	0
	0
	0
	0
	0
	0
	0
	0

	Point to point                                    
	80
	80
	78
	72
	58
	54
	54
	50




[bookmark: _Appendix_D:_FSS][bookmark: _Appendix_C:_Geographical][bookmark: _Toc5000090][bookmark: _Ref40264484][bookmark: _Toc117870144][bookmark: _Toc118785134][bookmark: _Toc120600068]Appendix C: Geographical area descriptions
We have defined geographical areas to assist in the analysis of use of – and potential future use scenarios for – the 1880–1920 MHz band (see Table 10). A brief description of each follows:
Metropolitan: covers all capital cities (except Darwin and Hobart). 
Regional: as defined in HCIS description of areas.
Remote: includes those areas of Australia not covered by metropolitan and regional areas. 
Australia-wide: covers all of Australia but excludes Australian external territories.
The Australian Spectrum Map Grid (ASMG) is used to define geographical areas over which spectrum licences are issued. The Hierarchical Cell Identification Scheme (HCIS) is a naming convention developed by the ACMA that applies unique ‘names’ to each of the cells that make up the ASMG. The ASMG and HCIS are described in detail in the document The Australian spectrum map grid 2012.
[bookmark: _Hlk105062473]The HCIS coordinates can be converted into a Placemark file (viewable in Google Earth) through a facility on the Convert HCIS area description to Placemark facility on the ACMA website.

HCIS description of areas
	Area
	Sub-area name
	HCIS

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

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

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

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

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

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

	Regional
	-
	CV,DV,IV,JV,KQ,KV,KW,LR,LV,LW,LY,MS,MT,MU,AU9,AV9,AW3,BU7,
BU8,BV3,BV6,BV7,BV8,BV9,BW1,BW2,BW3,BW5,BW6,CW1,CW2,CW3,CW4,DW1,DW2,DW3,EV1,EV2,EV3,EV4,EV5,EV6,EV7,FV1,FV2,FV3,
FV4,FV5,GV1,GV2,GV3,GV6,HV1,HV2,HV3,HV4,HV5,HV6,HV8,HV9,
HW3,HW6,IW1,IW2,IW4,IW5,IW7,IW8,IW9,JW2,JW3,JW4,JW5,JW6,JW7,JW8,JW9,JX1,JX2,JX3,JX5,JX6,KO1,KO4,KO5,KO7,KO8,KP1,KP2,KP4,
KP5,KP6,KP7,KP8,KP9,KX1,KX2,KX4,KX5,KX8,KX9,KY2,KY3,KY6,LP4,LP7,LQ1,LQ2,LQ4,LQ5,LQ7,LQ8,LX2,LX3,LX5,LX6,LX7,LX8,LX9,LZ1,LZ2,LZ3,MR1,MR4,MR5,MR7,MR8,MR9,MV1,MV2,MV3,MV4,MV5,MV6,MV7,MV8,MW6,MW7,MW8,MW9,MX1,MX2,MX3,MX4,MX7,MY1,MY4,MY7,
MZ1,NS4,NS7,NS8,NS9,NT1,NT2,NT3,NT4,NT7,NU1,NU4,NU5,NU6,NU7,NU8,NU9,NV1,NV2,NV3,AU6I,AU6J,AU6K,AU6L,AU6M,AU6N,AU6O,
AU6P,BU4H,BU4I,BU4J,BU4K,BU4L,BU4M,BU4N,BU4O,BU4P,BU5E,
BU5F,BU5G,BU5H,BU5I,BU5J,BU5K,BU5L,BU5M,BU5N,BU5O,BU5P,
BU9A,BU9B,BU9E,BU9F,BU9I,BU9J,BU9M,BU9N,BV1A,BV1B,BV1C,
BV1D,BV2A,BV2B,BV2C,BV2D,BV2G,BV2H,BV2K,BV2L,BV2O,BV2P,
BV5C,BV5D,BV5G,BV5H,BV5K,BV5L,BV5O,BV5P,IW3A,IW3B,IW3C,
IW3D,IW6I,IW6J,IW6K,IW6L,IW6M,IW6N,IW6O,IW6P,JW1A,JW1B,JW1C,JW1D,JW1F,JW1G,JW1H,JW1J,JW1K,JW1L,JW1N,JW1O,JW1P,KX3A,
KX3B,KX3C,KX3D,KX6M,KX6N,KX6O,KX6P,LX1A,LX1B,LX1C,LX1D,
LX1F,LX1G,LX1H,LX1L,LX1P,LX4D,LX4G,LX4H,LX4K,LX4L,LX4M,LX4N,LX4O,LX4P,MV9A,MV9B,MV9C,MW1A,MW1B,MW1C,MW1D,MW1E,
MW1F,MW1G,MW1H,MW1I,MW1J,MW1K,MW1L,MW1M,MW1N,MW1O,
MW2A,MW2B,MW2C,MW2D,MW2E,MW2F,MW2G,MW2H,MW2I,MW2J,
MW2K,MW2L,MW2O,MW2P,MW3A,MW3E,MW3I,MW3M,MW3N,MW4A,
MW4B,MW4C,MW4E,MW4F,MW4G,MW4I,MW4J,MW4K,MW4M,MW4N,
MW4O,MW5C,MW5D,MW5G,MW5H,MW5K,MW5L,MW5O,MW5P,NT5A,
NT5B,NT5C,NT5D,NT5E,NT5F,NT5G,NT5H,NT5I,NT5J,NT5K,NT5L,
NT5M,NT5N,NT6A,NT6B,NT6C,NT6D,NT6E,NT6F,NT6G,NT6H,NT6I,
NT6J,
NT6K,NT6L,NT8A,NT8B,NT8E,NT8F,NT8I,NT8J,NT8M,NT8N,NU2A,
NU2B,NU2E,NU2F,NU2G,NU2I,NU2J,NU2K,NU2L,NU2M,NU2N,NU2O,
NU2P,NU3M,NU3N,NU3O,NU3P,NV4A,NV4B,NV4C,NV4D,NV4E,NV4F,
NV4G,NV4H,NV5A,NV5B,NV5C,NV5D,NV5E,NV5F,NV5G,NV5H,BV1E1,
BV1E2,BV1E3,BV1E4,BV1E5,BV1E6,BV1F1,BV1F2,BV1F3,BV1F4,
BV1F5,BV1F6,BV1G1,BV1G2,BV1G3,BV1G4,BV1G5,BV1G6,BV1H1,
BV1H2,BV1H3,BV1H4,BV1H5,BV1H6,BV2E1,BV2E2,BV2E3,BV2E4,
BV2E5,BV2E6,BV2F1,BV2F2,BV2F3,BV2F4,BV2F5,BV2F6,BV4M4,
BV4M5,BV4M6,BV4M7,BV4M8,BV4M9,BV4N4,BV4N5,BV4N6,BV4N7,
BV4N8,BV4N9,BV4O4,BV4O5,BV4O6,BV4O7,BV4O8,BV4O9,BV4P4,
BV4P5,BV4P6,BV4P7,BV4P8,BV4P9,BV5M4,BV5M5,BV5M6,BV5M7,
BV5M8,BV5M9,BV5N4,BV5N5,BV5N6,BV5N7,BV5N8,BV5N9,IW3E1,
IW3E2,IW3E3,IW3E4,IW3E7,IW3F1,IW3F2,IW3F3,IW3G1,IW3G2,IW3G3,
IW3H1,IW3H2,IW3H3,IW3I1,IW3I4,IW3I7,IW3M1,IW3M4,IW3M7,IW6A1,
IW6A4,IW6A7,IW6E1,IW6E4,IW6E7,JW1E1,JW1E2,JW1E3,JW1E5,
JW1E6,JW1E8,JW1E9,JW1I2,JW1I3,JW1I5,JW1I6,JW1I8,JW1I9,JW1M2,
JW1M3,JW1M5,JW1M6,JW1M7,JW1M8,JW1M9,KX3E1,KX3E2,KX3E3,
KX3E4,KX3E5,KX3E6,KX3E7,KX3E8,KX3F1,KX3F2,KX3F3,KX3F4,
KX3G3,KX3H1,KX3H2,KX3H3,KX3I1,KX3I2,KX3I4,KX3I5,KX3I7,KX3M1,
LX1E1,LX1E2,LX1E3,LX1E5,LX1E6,LX1J2,LX1J3,LX1K1,LX1K2,LX1K3,
LX1K5,LX1K6,LX1K8,LX1K9,LX4F3,LX4F6,LX4F9,LX4J3,LX4J6,LX4J9,
MV9D1,MV9D2,MV9D3,MV9D4,MV9D5,MV9D7,MV9D8,MV9E1,MV9E2,
MV9E3,MV9F1,MV9F2,MV9F3,MV9G1,MV9G2,MV9G3,MV9H1,MV9H2,
MW1P1,MW1P2,MW1P3,MW2M1,MW2M2,MW2M3,MW2N1,MW2N2,
MW2N3,MW3B1,MW3B4,MW3B7,MW3F1,MW3F4,MW3F7,MW3J1,
MW3J4,MW3J5,MW3J6,MW3J7,MW3J8,MW3J9,MW3O4,MW3O5,
MW3O6,MW3O7,MW3O8,MW3O9,MW3P4,MW3P5,MW3P6,MW3P7,
MW3P8,MW3P9,MW4P4,MW4P5,MW4P6,MW4P7,MW4P8,MW4P9,
MW5M4,MW5M5,MW5M6,MW5M7,MW5M8,MW5M9,MW5N4,MW5N5,
MW5N6,MW5N7,MW5N8,MW5N9,NT5O1,NT5O2,NT5O3,NT5P1,NT5P2,NT5P3,NT6M1,NT6M2,NT6M3,NT6N1,NT6N2,NT6N3,NT6O1,NT6O2,
NT6O3,NT6P1,NT6P2,NT6P3,NU2C4,NU2C5,NU2C6,NU2C7,NU2C8,
NU2C9,NU2D4,NU2D7,NU2H1,NU2H4,NU2H5,NU2H6,NU2H7,NU2H8,
NU2H9,NU3E4,NU3E7,NU3I1,NU3I4,NU3I5,NU3I6,NU3I7,NU3I8,NU3I9,
NU3J4,NU3J5,NU3J6,NU3J7,NU3J8,NU3J9,NU3K4,NU3K5,NU3K6,
NU3K7,NU3K8,NU3K9,NU3L4,NU3L5,NU3L6,NU3L7,NU3L8,NU3L9,
NV4I1,NV4I2,NV4I3,NV4I4,NV4I7,NV4J1,NV4J2,NV4J3,NV4K1,NV4K2,
NV4K3,NV4L1,NV4L2,NV4L3,NV4M1,NV4M4,NV4M7,NV5I1,NV5I2,
NV5I3,NV5J1,NV5J2,NV5J3,NV5K1,NV5K2,NV5K3,NV5L1,NV5L2,NV5L3,NV7A1,NW1M4,NW1M5,NW1M6,NW1M7,NW1M8,NW1M9,NW1N4,
NW1N5,NW1N6,NW1N7,NW1N8,NW1N9,NW1O4,NW1O5,NW1O6,
NW1O7,NW1O8,NW1O9,NW1P4,NW1P5,NW1P6,NW1P7,NW1P8,
NW1P9,MT4H,MT4K,MT4L,MU5G,MU5H,MU5L,MV3G,MV3H,MV3K,
MV3L,MT4F9,MT4G2,MT4G3,MT4G4,MT4G5,MT4G6,MT4G7,MT4G8,
MT4G9,MT4J3,MT4J6,MT4O1,MT4O2,MT4O3,MT4O6,MT4P1,MT4P2,
MT4P3,MT4P4,MT4P5,MT5E4,MT5E7,MT5I1,MT5I2,MT5I4,MT5I5,MT5I7,MT5M1,MU5C8,MU5C9,MU5D7,MU5D8,MU5D9,MU5K1,MU5K2,MU5K3,MU5K4,MU5K5,MU5K6,MU5K8,MU5K9,MU6A7,MU6E1,MU6E2,MU6E4,
MU6E5,MU6E7,MU6E8,MU6I1,MU6I2,MU6I4,MU6I5,MU6I7,MV3C8,
MV3C9,MV3D7,MV3F3,MV3F5,MV3F6,MV3F8,MV3F9,MV3J2,MV3J3,
MV3J5,MV3J6,MV3J9,MV3O1,MV3O2,MV3O3,MV3P1,NU7K4,CV,DV,IV,
JV,KQ,KV,KW,LR,LV,LW,LY,MS,AU9,AV9,AW3,BU7,BU8,BV3,BV6,BV7,
BV8,BV9,BW1,BW2,BW3,BW5,BW6,CW1,CW2,CW3,CW4,DW1,DW2,
DW3,EV1,EV2,EV3,EV4,EV5,EV6,EV7,FV1,FV2,FV3,FV4,FV5,GV1,GV2,GV3,GV6,HV1,HV2,HV3,HV4,HV5,HV6,HV8,HV9,HW3,HW6,IW1,IW2,
IW4,IW5,IW7,IW8,IW9,JW2,JW3,JW4,JW5,JW6,JW7,JW8,JW9,JX1,JX2,
JX3,JX5,JX6,KO1,KO4,KO5,KO7,KO8,KP1,KP2,KP4,KP5,KP6,KP7,KP8,
KP9,KX1,KX2,KX4,KX5,KX8,KX9,KY2,KY3,KY6,LP4,LP7,LQ1,LQ2,LQ4,
LQ5,LQ7,LQ8,LX2,LX3,LX5,LX6,LX7,LX8,LX9,LZ1,LZ2,LZ3,MR1,MR4,
MR5,MR7,MR8,MR9,MT1,MT2,MT3,MT6,MT7,MT8,MT9,MU1,MU2,MU3,MU4,MU7,MU8,MU9,MV1,MV2,MV4,MV5,MV6,MV7,MV8,MW6,MW7,
MW8,MW9,MX1,MX2,MX3,MX4,MX7,MY1,MY4,MY7,MZ1,NS4,NS7,NS8,NS9,NT1,NT2,NT3,NT4,NT7,NU1,NU4,NU5,NU6,NU8,NU9,NV1,NV2,NV3,AU6I,AU6J,AU6K,AU6L,AU6M,AU6N,AU6O,AU6P,BU4H,BU4I,BU4J,
BU4K,BU4L,BU4M,BU4N,BU4O,BU4P,BU5E,BU5F,BU5G,BU5H,BU5I,
BU5J,BU5K,BU5L,BU5M,BU5N,BU5O,BU5P,BU9A,BU9B,BU9E,BU9F,
BU9I,BU9J,BU9M,BU9N,BV1A,BV1B,BV1C,BV1D,BV2A,BV2B,BV2C,
BV2D,BV2G,BV2H,BV2K,BV2L,BV2O,BV2P,BV5C,BV5D,BV5G,BV5H,
BV5K,BV5L,BV5O,BV5P,IW3A,IW3B,IW3C,IW3D,IW6I,IW6J,IW6K,IW6L,
IW6M,IW6N,IW6O,IW6P,JW1A,JW1B,JW1C,JW1D,JW1F,JW1G,JW1H,
JW1J,JW1K,JW1L,JW1N,JW1O,JW1P,KX3A,KX3B,KX3C,KX3D,KX6M,
KX6N,KX6O,KX6P,LX1A,LX1B,LX1C,LX1D,LX1F,LX1G,LX1H,LX1L,LX1P,LX4D,LX4G,LX4H,LX4K,LX4L,LX4M,LX4N,LX4O,LX4P,MT4A,MT4B,
MT4C,MT4D,MT4E,MT4I,MT4M,MT4N,MT5A,MT5B,MT5C,MT5D,MT5F,
MT5G,MT5H,MT5J,MT5K,MT5L,MT5N,MT5O,MT5P,MU5A,MU5B,MU5E,MU5F,MU5I,MU5J,MU5M,MU5N,MU5O,MU5P,MU6B,MU6C,MU6D,MU6F,MU6G,MU6H,MU6J,MU6K,MU6L,MU6M,MU6N,MU6O,MU6P,MV3A,
MV3B,MV3E,MV3I,MV3M,MV3N,MV9A,MV9B,MV9C,MW1A,MW1B,
MW1C,MW1D,MW1E,MW1F,MW1G,MW1H,MW1I,MW1J,MW1K,MW1L,
MW1M,MW1N,MW1O,MW2A,MW2B,MW2C,MW2D,MW2E,MW2F,MW2G,MW2H,MW2I,MW2J,MW2K,MW2L,MW2O,MW2P,MW3A,MW3E,MW3I,
MW3M,MW3N,MW4A,MW4B,MW4C,MW4E,MW4F,MW4G,MW4I,MW4J,
MW4K,MW4M,MW4N,MW4O,MW5C,MW5D,MW5G,MW5H,MW5K,MW5L,MW5O,MW5P,NT5A,NT5B,NT5C,NT5D,NT5E,NT5F,NT5G,NT5H,NT5I,
NT5J,NT5K,NT5L,NT5M,NT5N,NT6A,NT6B,NT6C,NT6D,NT6E,NT6F,
NT6G,NT6H,NT6I,NT6J,NT6K,NT6L,NT8A,NT8B,NT8E,NT8F,NT8I,NT8J,NT8M,NT8N,NU2A,NU2B,NU2E,NU2F,NU2G,NU2I,NU2J,NU2K,NU2L,
NU2M,NU2N,NU2O,NU2P,NU3M,NU3N,NU3O,NU3P,NU7A,NU7B,NU7C,NU7D,NU7E,NU7F,NU7G,NU7H,NU7I,NU7J,NU7L,NU7M,NU7N,NU7O,
NU7P,NV4A,NV4B,NV4C,NV4D,NV4E,NV4F,NV4G,NV4H,NV5A,NV5B,
NV5C,NV5D,NV5E,NV5F,NV5G,NV5H,BV1E1,BV1E2,BV1E3,BV1E4,
BV1E5,BV1E6,BV1F1,BV1F2,BV1F3,BV1F4,BV1F5,BV1F6,BV1G1,
BV1G2,BV1G3,BV1G4,BV1G5,BV1G6,BV1H1,BV1H2,BV1H3,BV1H4,
BV1H5,BV1H6,BV2E1,BV2E2,BV2E3,BV2E4,BV2E5,BV2E6,BV2F1,
BV2F2,BV2F3,BV2F4,BV2F5,BV2F6,BV4M4,BV4M5,BV4M6,BV4M7,
BV4M8,BV4M9,BV4N4,BV4N5,BV4N6,BV4N7,BV4N8,BV4N9,BV4O4,
BV4O5,BV4O6,BV4O7,BV4O8,BV4O9,BV4P4,BV4P5,BV4P6,BV4P7,
BV4P8,BV4P9,BV5M4,BV5M5,BV5M6,BV5M7,BV5M8,BV5M9,BV5N4,
BV5N5,BV5N6,BV5N7,BV5N8,BV5N9,IW3E1,IW3E2,IW3E3,IW3E4,
IW3E7,IW3F1,IW3F2,IW3F3,IW3G1,IW3G2,IW3G3,IW3H1,IW3H2,IW3H3,
IW3I1,IW3I4,IW3I7,IW3M1,IW3M4,IW3M7,IW6A1,IW6A4,IW6A7,IW6E1,
IW6E4,IW6E7,JW1E1,JW1E2,JW1E3,JW1E5,JW1E6,JW1E8,JW1E9,
JW1I2,JW1I3,JW1I5,JW1I6,JW1I8,JW1I9,JW1M2,JW1M3,JW1M5,JW1M6,JW1M7,JW1M8,JW1M9,KX3E1,KX3E2,KX3E3,KX3E4,KX3E5,KX3E6,
KX3E7,KX3E8,KX3F1,KX3F2,KX3F3,KX3F4,KX3G3,KX3H1,KX3H2,
KX3H3,KX3I1,KX3I2,KX3I4,KX3I5,KX3I7,KX3M1,LX1E1,LX1E2,LX1E3,
LX1E5,LX1E6,LX1J2,LX1J3,LX1K1,LX1K2,LX1K3,LX1K5,LX1K6,LX1K8,
LX1K9,LX4F3,LX4F6,LX4F9,LX4J3,LX4J6,LX4J9,MT4F1,MT4F2,MT4F3,MT4F4,MT4F5,MT4F6,MT4F7,MT4F8,MT4G1,MT4J1,MT4J2,MT4J4,
MT4J5,MT4J7,MT4J8,MT4J9,MT4O4,MT4O5,MT4O7,MT4O8,MT4O9,
MT4P6,MT4P7,MT4P8,MT4P9,MT5E1,MT5E2,MT5E3,MT5E5,MT5E6,
MT5E8,MT5E9,MT5I3,MT5I6,MT5I8,MT5I9,MT5M2,MT5M3,MT5M4,
MT5M5,MT5M6,MT5M7,MT5M8,MT5M9,MU5C1,MU5C2,MU5C3,MU5C4,MU5C5,MU5C6,MU5C7,MU5D1,MU5D2,MU5D3,MU5D4,MU5D5,MU5D6,MU5K7,MU6A1,MU6A2,MU6A3,MU6A4,MU6A5,MU6A6,MU6A8,MU6A9,
MU6E3,MU6E6,MU6E9,MU6I3,MU6I6,MU6I8,MU6I9,MV3C1,MV3C2,
MV3C3,MV3C4,MV3C5,MV3C6,MV3C7,MV3D1,MV3D2,MV3D3,MV3D4,
MV3D5,MV3D6,MV3D8,MV3D9,MV3F1,MV3F2,MV3F4,MV3F7,MV3J1,
MV3J4,MV3J7,MV3J8,MV3O4,MV3O5,MV3O6,MV3O7,MV3O8,MV3O9,
MV3P2,MV3P3,MV3P4,MV3P5,MV3P6,MV3P7,MV3P8,MV3P9,MV9D1,
MV9D2,MV9D3,MV9D4,MV9D5,MV9D7,MV9D8,MV9E1,MV9E2,MV9E3,
MV9F1,MV9F2,MV9F3,MV9G1,MV9G2,MV9G3,MV9H1,MV9H2,MW1P1,
MW1P2,MW1P3,MW2M1,MW2M2,MW2M3,MW2N1,MW2N2,MW2N3,
MW3B1,MW3B4,MW3B7,MW3F1,MW3F4,MW3F7,MW3J1,MW3J4,
MW3J5,MW3J6,MW3J7,MW3J8,MW3J9,MW3O4,MW3O5,MW3O6,
MW3O7,MW3O8,MW3O9,MW3P4,MW3P5,MW3P6,MW3P7,MW3P8,
MW3P9,MW4P4,MW4P5,MW4P6,MW4P7,MW4P8,MW4P9,MW5M4,
MW5M5,MW5M6,MW5M7,MW5M8,MW5M9,MW5N4,MW5N5,MW5N6,
MW5N7,MW5N8,MW5N9,NT5O1,NT5O2,NT5O3,NT5P1,NT5P2,NT5P3,
NT6M1,NT6M2,NT6M3,NT6N1,NT6N2,NT6N3,NT6O1,NT6O2,NT6O3,
NT6P1,NT6P2,NT6P3,NU2C4,NU2C5,NU2C6,NU2C7,NU2C8,NU2C9,
NU2D4,NU2D7,NU2H1,NU2H4,NU2H5,NU2H6,NU2H7,NU2H8,NU2H9,
NU3E4,NU3E7,NU3I1,NU3I4,NU3I5,NU3I6,NU3I7,NU3I8,NU3I9,NU3J4,
NU3J5,NU3J6,NU3J7,NU3J8,NU3J9,NU3K4,NU3K5,NU3K6,NU3K7,
NU3K8,NU3K9,NU3L4,NU3L5,NU3L6,NU3L7,NU3L8,NU3L9,NU7K1,
NU7K2,NU7K3,NU7K5,NU7K6,NU7K7,NU7K8,NU7K9,NV4I1,NV4I2,
NV4I3,NV4I4,NV4I7,NV4J1,NV4J2,NV4J3,NV4K1,NV4K2,NV4K3,NV4L1,
NV4L2,NV4L3,NV4M1,NV4M4,NV4M7,NV5I1,NV5I2,NV5I3,NV5J1,NV5J2,NV5J3,NV5K1,NV5K2,NV5K3,NV5L1,NV5L2,NV5L3,NV7A1,NW1M4,
NW1M5,NW1M6,NW1M7,NW1M8,NW1M9,NW1N4,NW1N5,NW1N6,
NW1N7,NW1N8,NW1N9,NW1O4,NW1O5,NW1O6,NW1O7,NW1O8,
NW1O9,NW1P4,NW1P5,NW1P6,NW1P7,NW1P8,NW1P9

	Australia-wide
	–
	AR8, AR9, AS2, AS3, AS5, AS6, AS8, AS9, AT1, AT2, AT3, AT5, AT6, AT8, AT9, AU2, AU3, AU6, AU9, AV9, AW3, BR, BS, BT, BU, BV, BW1, BW2, BW3, BW5, BW6, CR, CS, CT, CU, CV, CW1, CW2, CW3, CW4, DQ, DR, DS, DT, DU, DV, DW1, DW2, DW3, EP, EQ, ER, ES, ET, EU, EV1, EV2, EV3, EV4, EV5, EV6, EV7, FP, FQ, FR, FS, FT, FU, FV1, FV2, FV3, FV4, FV5, GO3, GO4, GO5, GO6, GO7, GO8, GO9, GP, GQ, GR, GS, GT, GU, GV1, GV2, GV3, GV6, HO, HP, HQ, HR, HS, HT, HU, HV1, HV2, HV3, HV4, HV5, HV6, HV8, HV9, HW3, HW6, IO, IP, IQ, IR, IS, IT, IU, IV, IW, JO, JP, JQ, JR, JS, JT, JU, JV, JW, JX1, JX2, JX3, JX5, JX6, KO1, KO4, KO5, KO7, KO8, KP1, KP2, KP4, KP5, KP6, KP7, KP8, KP9, KQ, KR, KS, KT, KU, KV, KW, KX1, KX2, KX3, KX4, KX5, KX6, KX8, KX9, KY2, KY3, KY6, LP4, LP7, LQ1, LQ2, LQ4, LQ5, LQ7, LQ8, LR, LS, LT, LU, LV, LW, LX, LY, LZ1, LZ2, LZ3, MR1, MR4, MR5, MR7, MR8, MR9, MS, MT, MU, MV, MW, MX1, MX2, MX3, MX4, MX7, MY1, MY4, MY7, MZ1, NS4, NS7, NS8, NS9, NT, NU, NV1, NV2, NV3, NV4, NV5, NV7, NW1





Point to Multipoint                               	2015	2016	2017	2018	2019	2020	2021	2022	102	92	66	50	82	72	124	134	Point to Point                                    	2015	2016	2017	2018	2019	2020	2021	2022	356	306	202	162	140	128	122	118	Year


Number of Assignments




Point to Multipoint                               	2015	2016	2017	2018	2019	2020	2021	2022	102	92	66	50	82	72	124	134	Point to Point                                    	2015	2016	2017	2018	2019	2020	2021	2022	146	112	68	54	50	50	44	42	Year


Number of Assignments




Point to Multipoint                               	2015	2016	2017	2018	2019	2020	2021	2022	0	0	0	0	0	0	0	0	Point to Point                                    	2015	2016	2017	2018	2019	2020	2021	2022	130	114	56	36	32	24	24	26	Year


Number of Assignments




Point to Multipoint                               	2015	2016	2017	2018	2019	2020	2021	2022	0	0	0	0	0	0	0	0	Point to Point                                    	2015	2016	2017	2018	2019	2020	2021	2022	80	80	78	72	58	54	54	50	Year


Number of Assignments
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