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[bookmark: _Toc495590039]Background
Earth stations in the fixed satellite service (as the name suggests) are intended to be at fixed locations. Spectrum planning, coordination and regulatory arrangements for the fixed satellite service are designed on the principle that earth stations are at a fixed location. 
There is a growing trend for fixed satellite systems to use what are known as earth stations in motion (ESIMs) for ubiquitous user terminals. ESIMs are earth stations that are in motion on land, on water or in the air. Typically, such systems employ techniques to ensure the earth station antenna is always pointed at the associated satellite, with a high degree of accuracy and reliability, even though the earth station is moving. Thus, ESIMs have a similar level of performance to that of an earth station at a fixed point.
Based on requests from industry, the Australian Communications and Media Authority (ACMA) consultation, IFC 11/2017, considered proposals for arrangements to support ubiquitous ESIMs communicating with:
geostationary (GSO) space stations in the fixed satellite service with earth stations in motion on land, on water or in the air in the frequency ranges 17.7–18.2 GHz (space-to-Earth), 18.8–19.3 GHz (space-to-Earth) and 28.5–29.1 GHz (Earth-to-space)
non-geostationary (NGSO) space stations in the fixed satellite service with earth stations in motion on land or on water in the frequency ranges 17.7–18.2 GHz (space-to-Earth), 18.8–19.3 GHz (space-to-Earth), 19.7–20.2 GHz (space-to-Earth), 28.5–29.1 GHz (Earth-to-space) and 29.5–30 GHz (Earth-to-space).
Among other matters the ACMA sought comment on the:
necessary regulatory arrangements to implement the proposal (which involves the making of a decision under subsection 10(10) of the Australian Radiofrequency Spectrum Plan 2017 (Spectrum Plan)
development of associated licensing procedures, assessment criteria and any necessary licence conditions.
Seven responses were received from:
Communications Alliance Satellite Service Work Group (SSWG)
Department of Defence (Defence)
Inmarsat
nbn Co Limited (nbn)
Qantas
Telstra
ViaSat
Individual responses can be downloaded from the ‘Other submissions received’ section of IFC 11/2017.
This document gives a brief summary of the issues raised by the respondents on the proposed procedures, and feedback from the ACMA on the issues.
[bookmark: _Toc495590040]Response to submissions 
Overall, the respondents were supportive of the ACMA’s work in developing regulatory arrangements for GSO and NGSO ESIMs. In addition, respondents identified matters of possible clarification and provided suggestions for improvement of the proposed arrangements. These issues are considered in the following sections and address:
Interference and coordination: 
requirements for coordination with Australian satellite networks
decisions under subsection 10(10) of the Spectrum Plan and interference considerations
seeking views of affected licensees
scope and use of the ‘letter of assurance’
aviation radiofrequency immunity requirements.
Procedural and regulatory matters: 
clarification about distinction between arrangements for NGSO and NGSO ESIMs 
relationship to the ACMA broader work plan for space-based communications systems
applicability of proposed special conditions
nomenclature and naming conventions
review of arrangements after WRC-19.
[bookmark: _Toc495590041]Approach to developing ESIMs procedures 
The ACMA acknowledges that some of the issues raised by respondents had been considered by the ACMA in a previous ESIMs consultation process (see IFC 12/2016), particularly the matter about coordination with Australian filed satellite networks. The ACMA was aware that stakeholders might raise similar concerns in this consultation and learnings from previous consideration had informed the development of these proposals.
While we are aware of potential concerns, key considerations for the ACMA in developing the proposals were ensuring that Australia’s obligations as a member of the ITU are met, and minimising the regulatory burden placed on industry (consistent with the government regulatory reform agenda on cutting red tape and requirements of the Regulator Performance Framework). This also ensures that the licensing procedures are appropriate and commensurate with the risk of interference. In doing so, the proposed arrangements would also be considered in the light of the government principle[footnoteRef:2] that if a system, service or product has been approved under a trusted international standard or risk assessment, then Australian regulators should not impose any additional requirements unless there is a good and demonstrable reason to do so. [2:  Refer to Acceptance of international standards and risk assessments for product approvals on the Department of Prime Minister and Cabinet website, with additional information on the government’s cutting red tape website.] 

Under those principles, given that the coordination of satellite networks with other satellite networks is undertaken through the ITU process, the ACMA’s processes should not attempt to duplicate the international satellite network coordination process by developing additional criteria outside that process (beyond the existing safeguards for when that process is yet to be completed). This principle is reflected in the ACMA’s long-standing approach to management and licensing of space-based communication systems and was applied in the development of the consultation proposals.
In this regard, as noted in the discussion paper, there are currently no international arrangements (that is, they are not provided for by the ITU Radio Regulations) and as such any of the proposed arrangements are subject to ITU Radio Regulation No. 4.4[footnoteRef:3]. However, while there are no supporting ITU arrangements, ESIMs are supported in Europe through decisions of the European Communication Committee (ECC)—relevant decisions are listed below. The ACMA’s view is that European arrangements in the main could be adopted in Australia under the trusted international standard principle, as there is no good and demonstrable risk for having substantial additional requirements. [3:  ITU Radio Regulation No. 4.4 states: 
Administrations of the Member States shall not assign to a station any frequency in derogation of either the Table of Frequency Allocations in this Chapter or the other provisions of these Regulations, except on the express condition that such a station, when using such a frequency assignment, shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the provisions of the Constitution, the Convention and these Regulations.] 

It was with these principles in mind that the ACMA developed the consultation proposals. While issues raised by respondents have identified areas where application of the European requirements to an Australian environment requires clarification, no evidence has been presented that warrants a significant change from the approach of adopting the European arrangements. 
The relevant ECC decisions are:
ECC Decision of 3 July 2015 on the harmonised use, free circulation and exemption from individual licensing of land and maritime earth stations on mobile platforms (ESOMPs) operating with NGSO FSS satellite systems in the frequency ranges 17.3–20.2 GHz, 27.5–29.1 GHz and 29.5–30.0 GHz (ECC/DEC/(15)04)
ECC Decision of 8 March 2013 on the use, free circulation and exemption from individual licensing of earth stations on mobile platforms (ESOMPs) in the frequency bands available for use by uncoordinated FSS earth stations within the ranges 17.3–20.2 GHz and 27.5–30.0 GHz (ECC/DEC/(13)01).
Requirement for decision under subsection 10(10) of the Spectrum Plan 
The requirement for a decision under subsection 10(10) of the Spectrum Plan is because under current definitions the operation of earth station transmitters in motion is not always supported under the fixed satellite service (an example of where it is supported is under ITU Resolution 156 (WRC-15)—refer to IFC 11/2017).
[bookmark: _GoBack]On review it was considered that in the frequency range 29.5–30 GHz, there are allocations for the mobile satellite service (secondary 29.5–29.9 GHz, primary 
29.9–30 GHz) and a decision under subsection 10(10) is not required for that frequency range. That is, the operation of earth stations in motion communicating with space stations in the fixed satellite service (Earth-to-space) in the frequency range 29.5–30 GHz would be consistent with the Spectrum Plan.
[bookmark: _Toc495590042]Coordination and interference 
[bookmark: _Ref495582622][bookmark: _Ref495582636][bookmark: _Toc495590043]Coordination with Australian filed satellite networks 
Concern was raised by Defence about the operation of satellite networks that include ESIMs potentially causing interference to Australian-filed satellite networks where coordination agreements are not complete. Defence suggested that the assessment procedures should require evidence that coordination agreements with existing Australian satellite operators are in place prior to licensing of ESIMs in Australia.
The ACMA considered this issue in an earlier consultation on ESIMs (see IFC 12/2016) and notes that this potential issue is not limited to ESIMs operation. If the ITU satellite coordination process is not completed (including cases where the network has been recorded in the Master International Frequency Register (MIFR) in accordance with ITU Radio Regulation No. 11.41), there exists the theoretical possibility of this occurring for a satellite network that is co-frequency with an Australian satellite network.
The ACMA is not aware of interference to Australian satellite operators due to this scenario, or for that matter an Australian licensed satellite service, under the existing satellite licensing regime. While the risks associated with this scenario are considered low, they are recognised by the ACMA and were considered when developing the proposed arrangements for ESIMs. 
Under the proposed interim ESIMs arrangements, consideration with existing services is undertaken as part of the licensing process through the requirement to seek the views of affected licensees. It is through this process that operators of Australian satellite networks (if there is a radiocommunications licence authorising the operation of the satellite network in Australia) have an opportunity to express views on whether there are potential technical concerns with the use of ESIMs. The ACMA considers the requirement to seek the views of potentially affected licensees, combined with the interference management mechanisms (which are based on European arrangements) included in the proposed procedures, are more than sufficient given the interference risk.
In summary the interference management mechanisms in the ESIMs procedures include:
The applicant seeking the views of affected licensees
The applicant providing confirmation:
That on receipt of a report of harmful interference with respect to any terrestrial systems, the licensee and satellite operator shall immediately cease or reduce the interference to the acceptable level.
That the ESIMs employ techniques to track the associated GSO or NGSO FSS satellite and they are resistant to capturing and tracking adjacent GSO satellites.
That the licensee and satellite operator has ensured they have the capability to limit operations of such earth stations to the territory or territories of administrations having authorised those earth stations and to comply with Article 18 of the ITU Radio Regulations.
That these earth stations are subject to permanent monitoring and control by a Network Control Facility (NCF) or equivalent facility, and are capable of receiving and acting on at least ‘enable transmission’ and ‘disable transmission’ commands from the NCF.
The licensee and satellite operator shall ensure compliance with Annex 1 in both ECC Decision (13)01 and (15)04.
That the earth stations shall remain within the envelope of the coordination agreements of the satellite networks with which this earth station is associated.
Details of a point of contact for the purpose of tracing any suspected cases of interference from earth stations in motion.
These requirements are reinforced through licence conditions to be applied to any issued licence and the requirement to provide a letter of assurance when a satellite filing has not been successfully recorded in the MIFR. Besides the clarifications and changes identified in this paper, the ACMA considers that no further changes are required at this stage and the procedures are more than sufficient given the interference risk 
Future reviews of licensing procedures and ITU coordination processes
While the ACMA does not necessarily agree with the observations regarding satellite networks that have not completed the ITU coordination process, we do acknowledge the concern. The ACMA is alert that the process proposed to address the issue may place undue regulatory burden on prospective licenses beyond the established international satellite coordination process.
Noting that this issue is not limited to ESIMs operation, the ACMA has committed to reviewing existing satellite licensing procedures to ensure that they are appropriate and commensurate with the risk of interference. Among other matters, the review will include cases where the network has been recorded in the MIFR in accordance with ITU Radio Regulation No. 11.41.
For consistency of approach, this review will be done broadly across all satellite arrangements, rather than for just the frequency bands and applications which are the subject of this consultation. However, it is our view that that this work should not delay the finalisation of this consultation, although any relevant outcomes from a broader licensing procedures review will be incorporated into finalised procedures (if necessary, the likelihood of which is considered limited).
[bookmark: _Toc495590044]Subsection 10(10) of the Spectrum Plan
Defence expressed the view that ‘accepted interference’ or ‘permissible interference[footnoteRef:4]’, as defined in ITU Radio Regulations 1.168 and 1.167 respectively, rather than harmful interference, should be used as the criteria for a decision under subsection 10(10) of the Spectrum Plan. [4:  Permissible interference: Observed or predicted interference which complies with quantitative interference and sharing criteria contained in these Regulations or in ITU-R Recommendations or in special agreements as provided for in these Regulations] 

Subsection 10(10) of the Spectrum Plan states:
A frequency band may be used for an unspecified service if, prior to that use, the ACMA, being satisfied that the unspecified service is unlikely to cause harmful interference to another service, has approved the unspecified service in writing and given notice of that approval on its website.
As such, the criteria by which the ACMA makes a decision is based on whether unspecified service is unlikely to cause harmful interference as per the Spectrum Plan definition (see below). While noting the Defence view for use of accepted/permissible interference, which, with reference to the definitions below, in comparison to harmful interference, is a more demanding criteria. The ACMA considers that the interference management mechanisms included in the ESIMs procedures (as summarised in the previous section) are more than sufficient given the interference risk and go beyond what is required to meet the harmful interference criteria.
Interference definitions 
Permissible interference is defined in the ITU Radio Regulations as: ‘Observed or predicted interference which complies with quantitative interference and sharing criteria contained in these Regulations or in ITU-R Recommendations or in special agreements as provided for in these Regulations’.
Accepted interference is defined in the ITU Radio Regulations as: ‘Interference at a higher level than that defined as permissible interference and which has been agreed upon between two or more administrations without prejudice to other administrations’.
Harmful interference is defined in the Spectrum Plan and to all intents and purposes is the same as the definition in the ITU Radio Regulations. As defined in the Spectrum Plan, harmful interference is interference that:
(a)	endangers the functioning of a radionavigation service or other safety services that are operating in accordance with:
(i)	the Radio Regulations; or
(ii)	this Spectrum Plan; or
(b)	obstructs, repeatedly interrupts or seriously degrades a radiocommunication service that is operating in accordance with:
(i)	the Radio Regulations; or
(ii)	this Spectrum Plan.
[bookmark: _Toc495590045][bookmark: _Ref495919100][bookmark: _Ref495919106][bookmark: _Toc348105634]Seeking views of affected licensees
NBN Co supported the seeking of the views of affected co-frequency licensees and suggested that the proponent provide details, via a letter of assurance, of efforts to ensure that proposed ESIMs operation does not adversely impact existing authorised services. 
The ACMA considers that if consultation with affected licensees identifies issues of concern, then it would be prudent for the licence applicant to provide advice on what efforts will be taken to address those concerns. Neither the letter of assurance nor information about consultation with affected licensees are documents that are released publicly. As such, as long as the information provided is appropriately certified by a representative of the licence applicant, the ACMA does not see the need to mandate the format of how information is to be provided.
Aviation body scanners 
Based on discussion with the aviation safety industry, no consultation will be required with licensees of body scanners used for the purpose of aviation security screening.
[bookmark: _Toc495590046]Letter of assurance
NBN Co suggested that the letter of assurance include an acknowledgement that operation is under ITU Radio Regulation No. 4.4 and that the letter contain details of discussion with affected licences. Defence asked for clarification as to whether ‘recorded in the MFIR’ included ‘recorded in the MFIR under ITU RR Radio Regulation No. 11.41’ and proposed that such scenarios should require a letter of assurance.
ITU Radio Regulation No. 4.4
The ACMA considers that an acknowledgment that operation is under ITU Radio Regulation No. 4.4 and information on consultation with affected licensees (refer to section 3.3 above) should be included in the information provided to the ACMA. The ACMA’s view is that as long as the information provided is appropriately certified by a representative of the licence applicant, the ACMA does not see the need to mandate the format of how information is to be provided (doing so would be overly prescriptive). That is, if desired by the applicant, such information can be included in the letter of assurance (if a letter of reassurance is required). 
ITU Radio Regulation No. 11.41
Under current ACMA licensing procedures, ‘recorded in the MIFR’ includes all assignment in the MIFR. That is, it includes assignments recorded in the MFIR under ITU RR Radio Regulation No. 11.41.
As outlined in section 3.1 above, the ACMA has committed to reviewing existing satellite licensing procedures to ensure that licensing procedures are appropriate and are more than commensurate with the risk of interference. Among other matters, the review will include cases where the network has been recorded in the MIFR in accordance with ITU Radio Regulation No. 11.41.
The ACMA’s general view is that interference management mechanisms in the ESIMs procedures (see discussion in section 3.1) are more than sufficient given the interference risk. Consequently, the ACMA’s view is that ‘recorded in the MFIR’ under ITU RR Radio Regulation No. 11.41 does not require a letter of assurance in this case.
[bookmark: _Toc495590047]Aviation radiofrequency immunity requirements
ViaSat and Inmarsat expressed the view that adoption of the European aviation radiofrequency immunity requirements should not be introduced as they are currently under review in Europe and they were based on 1986 criteria.
The aviation immunity requirements, as specified in ECC/DEC/(15)04 and ECC/DEC/(13)01, are optional and provide distances from airfields within which ESIMs must not be operated. Currently the ACMA has no such requirements for any radiocommunications equipment, including for frequency bands where satellite communication equipment is currently used by aircraft or in the vicinity of airfields.
The ACMA considers it inappropriate to include arrangements for one isolated case. If there is a requirement for ACMA-specified separation distances, they should be considered in a holistic manner. While not intending to specify such requirements in this case, the ACMA will discuss the need for such requirements with aviation safety authorities as required.
[bookmark: _Toc495590048]Procedural and regulatory matters 
[bookmark: _Toc495590049]Distinction between arrangements for NGSO and GSO 
Defence sought clarification on why there was a distinction between arrangements for ESIMs on ‘land or on water’ or ‘on land, water or in the air’.
ACMA arrangements for ESIMs are based on European arrangements as per ECC Decisions (13)01 and (15)04. ECC Decision (13)01 specifies arrangements for GSO systems used on aircraft, ships or land vehicles. ECC Decision (15)04 specifies arrangements for NGSO systems used on ships or land vehicles. That is, different arrangements apply depending on whether the space station is part of a NGSO or GSO system.
[bookmark: _Toc495590050]ESIMs and ACMA forward work program 
Defence sought clarification on ESIMs work in the ACMA forward work program. 
In October 2016 the ACMA identified the need for further work on ESIMs in its Five-year spectrum outlook 2016–20. As outlined at that time, beyond implementing arrangements supporting ITU Resolution 156 (WRC-15) (refer to IFC 12/2016), the ACMA was mindful of the possible need for further reviews and development of future regulatory arrangements supporting ESIMs. The need for further work on ESIMs was also acknowledged in the IFC 12/2016 response to submissions paper.
[bookmark: _Toc495590051]Applicability of Annex 2
NBN Co and ViaSat questioned the relevance of including compliance with Annex 2 of ECC Decision (13)01. Defence asked for clarification about the relationship between ACMA special conditions and ITU definition of station class.
Compliance with Annex 2
Interference management requirements of the Business operating procedure (BOP) requires applicants to provide evidence and confirmation that the satellite network(s) conforms to the requirements of Annex 2 of Decision (13)01 or (15)04 (as appropriate).
Annex 2 of ECC Decision (13)01, and similarly Annex 2 of ECC Decision (15)04, are about sharing requirements with terrestrial services, including those of neighbouring countries. From the supporting ECC reports (ECC Report 184 and ECC Report 217) it can be seen that the requirements have been determined by considering the potential for interference into a fixed service receiver. The ACMA notes that both Inmarsat and ViaSat have provided declarations of compliance to the European Communication Office[footnoteRef:5] that they can meet these requirements, indicating that the requirements are achievable and reasonable. [5:  Copy available as a zip file from European Communications Office website.] 

As noted by respondents, the frequency ranges covered by the ESIMs procedures are those in which the ACMA supports ubiquitous earth stations. The ACMA currently has no planning arrangements that support fixed services in those bands, beyond allocations in the Spectrum Plan. With no services in Australia to protect, the issue is limited to operations in northern Australia in the proximity of neighbouring countries, for example, East Timor, Indonesia, Papua New Guinea.
Interference to services operating outside of Australia is addressed by special condition EH[footnoteRef:6], which specifies that ‘Transmissions must not occur in circumstances that result in harmful interference to stations outside of Australia … ’.  To provide operators with additional flexibility, noting that the procedures are to be reviewed after WRC-19, the ACMA will not require compliance with Annex 2 to be a licence condition for now.  [6:  Text of EH is: ‘Transmissions must not occur in circumstances that result in harmful interference to stations outside of Australia, where these stations are operating in accordance with the Radio Regulations of the ITU, except where the transmissions are in accordance with any agreements reached as a result of an ITU international frequency coordination process.’] 

However, if Australia is required to consider interference reports from neighbouring countries, the ACMA will consider compliance with Annex 2 as part of any interference resolution approach. 
[bookmark: _Toc495590052]Nomenclature and naming conventions
Defence suggested that the title of the BOP is overly complicated, similar to the BOP from the previous ESIMs consultation process (IFC 12/2016) 
By their nature, each BOP addresses complex, but similar regulatory matters which necessitate specificity in their titles to ascertain their differences. The ACMA recognises the resulting laborious names, however, considers that they are required and notes that naming follows ITU conventions.
Special conditions and ITU definition of station class 
Defence asked for clarification about the relationship between ACMA special conditions and the ITU definition of station class 
Conditions specified on apparatus licences are independent from the ITU definition of station class. Any similarities in codes is purely coincidental. An overview of the principles of conditions of apparatus licences can be found at Apparatus licensing system on the ACMA website.
[bookmark: _Toc495590053]Review of arrangements after WRC-19
Respondents agreed with the ACMA view that the ESIMs procedures should be interim and reviewed after WRC-19. As proposed, the authorisation of ESIMs is limited to 1 January 2021, with conditions to that affect to be included on issue licences.
For clarity, specific advice on licence periods is included in the BOP.
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