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CPGPTD(11)059 


Draft CEPT Brief on agenda item 1.7

1.7	to consider the results of ITU-R studies in accordance with Resolution 222 (Rev.WRC-07) in order to ensure long-term spectrum availability and access to spectrum necessary to meet requirements for the aeronautical mobile-satellite (R) service, and to take appropriate action on this subject, while retaining unchanged the generic allocation to the mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz

Issue

To study the existing and future spectrum requirements of the aeronautical mobile-satellite (R) service (AMS(R)S) and to assess whether the long-term spectrum requirements for AMS(R)S can be met within the existing allocations with respect to No. 5.357A. Studies should also be done to determine whether the current provisions in the Radio Regulations, in particular No. 5.357A and Resolution 222, ensures that AMS(R)S networks get priority access to sufficient spectrum in 1545-1555 MHz and 1646.5-1656.5 MHz bands or if additional regulatory provisions should be developed.


Preliminary CEPT position

The results of the studies within CEPT show that the long term AMS(R)S spectrum requirements would not be higher than 3.3 MHz in the forward link and 1.3 MHz in the return link in 2025 over Europe as well as on a global scale, CEPT has therefore concluded that the AMS(R)S spectrum requirements can be met within the 2x10 MHz of spectrum identified by footnote No. 5.357A, without placing undue constraints on the existing systems operating in accordance with the Radio Regulations. 


CEPT is developing proposing a compromise solution between the two options corresponding to the CPM method A and B. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]CEPT is of the view that no change is required to neither Article 9 nor any element of Article 5, except for the reference in No. 5.357A to the revised version of Resolution 222. CEPT further proposed to revise Resolution 222 (Rev. WRC-07) to identify the procedure to be followed to ensure that the AMS(R)S priority given in No. 5.357A is respected Two options are discussed for this compromise. The differences are very small and lay into the modifications to ITU-R Resolution 222. CEPT will continue his refinement of the principles of these proposals in order to finalise the ECP on this Agenda Item. 

Background

Before WRC-97, the bands 1545-1555 MHz and 1646.5-1656.5 MHz were exclusively allocated to the AMS(R)S (see Fig.1 below). At the initiative of MSS operators and their Administrations and from the fact that these allocations were lightly utilised, contributions to the WRC-97 proposed to convert the whole range of frequencies between 1525-1559 MHz and 1626,5-1660.5 MHz (except the SAR bands 1544-1545MHz and 1645.5-1646.5 MHz) to a generic MSS allocation. CEPT supported those proposals.

At WRC-97, the bands 1 525-1 559 MHz (space-to-Earth) and 1 626.5-1 660.5 MHz (Earth-to-space) were allocated to the mobile-satellite service (MSS) to facilitate the assignment of spectrum to multiple MSS systems in a flexible and efficient manner (see figure 1). Footnote No. 5.357A was adopted for the bands 1 545‑1 555 MHz and 1 646.5-1 656.5 MHz, which gives priority to accommodate spectrum requirements for AMS(R)S and protection from unacceptable interference to aviation safety communication applications providing transmission of messages with priority categories 1 to 6 as defined in Article 44. This footnote No. 5.357A was expected to satisfy the growing aeronautical AMS(R)S requirements within this 2 x 10MHz and the protection of AMS(R)S from interference. 



Figure 1 Overview of changes to the global L-Band MSS allocations[footnoteRef:2] [2:  Regional allocations for MSS and MMSS were available in the band 1525-1530 MHz before 1997] 


With this solution the AMS(R)S spectrum needs are currently being requested and assigned through the ITU frequency coordination process. 
In coordinating MSS systems in these bands under the provisions of Article 9, a multilateral approach has been agreed by the Administrations having notified MSS systems in these bands through Memoranda of Understanding (MoU), one for MSS systems in ITU Region 2 and one for systems in ITU Regions 1&3.

Hence, the coordination and assignment of spectrum to MSS networks in these frequency allocations is carried out through yearly multilateral coordination meetings attended by MSS operators and also by some notifying administrations. This meeting is called Operator Review Meetings (ORM). This is a dynamic process, allowing for the frequency assignments of each operator to be reviewed annually. By making assignments based on the operators’ short term, rather than end-of-life,  requirements, this dynamic process better accommodates the MSS use (including the AMS(R)S needs) of the band and achieves more efficient use of the spectrum.
The projected spectrum requirements for AMS(R)S applications are included in the discussions of spectrum assignments of the ORM. 

Frequency assignments made during the ORMs are based on spectrum requirements calculated and justified by each MSS operator. Those spectrum requirements are validated by the other MSS operators at the ORM. 

The spectrum in the bands 1525-1559 MHz and 1 626.5-1 660.5 MHz is currently used by several MSS operators for provision of MSS services in Europe (including Inmarsat, Russian Satellite Communication Company (RSCC) and ESA, which are based in Europe). The spectrum in the bands for which No 5.357A applies is currently used for safety and non-safety applications.

Under the current Region 1&3 Memorandum of Understanding (MoU), priority is afforded to AMS(R)S communications in accordance with the provisions of the Radio Regulations, including No. 5.357A and the Resolves of Resolution 222. 

Multilateral meetings (MLMs) between the notifying administrations revise the MoU and discuss other matters relevant to the coordination process. The MoU stipulates that an MLM should take place every 5 years. There is also the possibility for administrations to call additional extraordinary MLMs, but this has not happened so far.

Some administrations are of the view that under the current coordination process between operators (ORM), the capacity-planning approach leads to difficulties for new or existing AMS(R)S systems. These administrations believe that in the spectrum assignment process, AMS(R)S spectrum requirements are not treated differently than other non-safety communications, and that this in practice undermines the applicability of the regulatory provisions of footnote No. 5.357A.
Other administrations are of the view that the ORM coordination process within the MoU does give the required priority to AMS(R)S communications in accordance with, and respecting, the Radio Regulations and in particular footnote 5.357A. These administrations point out that it is a fact that the MLM/ORM process has enabled new administrations and their operators, including one AMS(R)S operator, to join the MLM/ORM process and get access to spectrum. 

The results of the ORM meetings are sent to or are available on request of the notifying administrations. These administrations can therefore review the detailed Spectrum Sharing Arrangements, including the total amount of spectrum of each MSS operator in the current year and additional spectrum for the following year, and if relevant their AMS(R)S element. In accordance with normal practice in satellite frequency coordination, the details of the coordination discussions and agreed spectrum and technical arrangements between operators are confidential to administrations that are party of the MoU arrangements. 

· This is a concern to some administrations as they are of the view that this makes it very difficult for administrations and AMS(R)S operators to develop long-term plans for spectrum access in order to serve their aviation safety communication needs and that the multilateral coordination process needs to be made transparent for ensuring that these services are treated fairly and have access to spectrum.  
· Other administrations point out that Administrations wishing to introduce MSS or AMS(R)S systems in the 1525-1559 MHz and 1626.5-1660.5 MHz bands will, following submission of ITU filings, be able to join the MoU and participate in the coordination process and have access to the details of the coordination information. In addition, those administrations believe that any administration can obtain confirmation from their AMS(R)S service providers that AMS(R)S communications requirements are being met.


The Region 1&3 MoU states that if the operators are unable to conclude a new spectrum assignment plan, then the current plan will remain valid. This could potentially lead to problems (e.g. no spectrum available or reduced quality of service) for new or existing AMS(R)S operators who have to provide safety of life services. Such situations have never arisen in the ORM. On several occasions, new spectrum assignment plans were adopted for the following year without unanimous agreement in the ORM, i.e. specific MSS operators did not agree to the new plan. On those occasions, accommodation was made for those operators that did not sign up to the spectrum plan for the following year to continue to use their spectrum assignments in the previous year’s plan. These situations have not so far denied access to radio spectrum to accommodate AMS(R)S communication needs.

As the frequency coordination activities in the 1 525-1 559 MHz and 1 626.5-1 660.5 MHz MSS allocations have been organised in a multilateral manner with two independent coordination groups, one in ITU Reg. 1 & 3 and one in ITU Reg. 2, the global harmonisation of frequency assignments is greatly simplified compared to the usual need to have separate bilateral frequency coordination meetings held at multiple different locations and on separate dates. It is noted that some notifying administrations are signatories to both MoUs, as some systems need to coordinate in all Regions.
Because of the independence of the two multilateral coordination meetings, the assignments made in the one MoU region may not necessarily be compatible with those made in the other region. In such cases, additional coordination is needed outside of the current two multilateral coordination meetings to resolve the incompatibility of the assignments.


The SESAR[footnoteRef:3] Joint Undertaking (SJU) was created under European Community law on 27 February 2007, with EUROCONTROL and the European Community as founding members, in order to manage the SESAR Development Phase. In addition to the two founding members, 15 organisations have already shown a strong interest in the SJU initiative and are currently finalising their membership agreement. The identification of stable spectrum access for AMS(R)S is now integrated in SESAR program and will be closely followed by the SJU. The results of SESAR will be implemented as part of the Single European Sky initiative that is expected to be operational from 2020. Before 2020, it is expected to have some pre-operational deployment of the system. Under the SESAR framework, ESA is developing an AMS(R)S satellite link in the frequency bands (i.e. 1545-1555 MHz and 1646.5-1656.5 MHz) under the ESA ARTES 10 programme named “Iris”. If necessary approval and funding is received, it is expected that the first payload would be launched around 2015. , Options for the ESA “Iris” programme includes the development of a new satellite payload and associated satellite networks or  the use of existing satellite networks, to accommodate the new standards for AMS(R)S communications requirements. [3:  SESAR =  Single European Sky ATM Research programme.] 


Hence, in order to take advantage of the existing usage of these frequency bands for AMS(R)S and considering the importance of this spectrum for future European ATM systems, CEPT is of the view that these AMS(R)S frequencies and footnote No. 5.357A are retained

It has also to be noted that implementing normalized, inter-operable and global ICAO standards for safety communication equipment onboard aircraft needs long-term and stable spectrum availability in the same harmonised and global allocation, thus the need to retain the current 1545-1555 MHz and 1646.5-1656.5 MHz bands for existing and future AMS(R)S systems is essential. 


Studies on the spectrum requirement: 

In accordance with A.I. 1.7, WP4C has studied AMS(R)S spectrum requirement for Air Traffic Management (ATM) communications between Air Traffic Control (ATC) to/from aircraft; these studies have also included ATC messages to aircraft in Unmanned Aircraft Systems (UAS). Other UAS links such as Air Traffic Control Relay, Command And Control, Sense and Avoid have been studied by WP 5B under WRC-12 AI 1.3 and are not included in the estimation derived under AI 1.7.  

Invites i) of Resolution 222 asked ITU-R to study the current and the future AMS(R)S spectrum requirements. Only studies on the future AMS(R)S spectrum requirements have been performed within CEPT and ITU-R.

The aviation communications requirements given below are based on flight models and aviation communication requirements per flight and take the form of the aggregate information volume over a given airspace (e.g. European airspace, or smaller area). This then is combined with satellite system characteristics to determine the overall bandwidth requirements per coverage region.

Studies and results, conducted by ESA, are based on the following hypothetical assumptions:
• COCR[footnoteRef:4] V2 which provides a list of aviation safety communication services of Air Traffic Service (ATS), Aeronautical Operational Control (AOC) and Network Management (NET) services applicable to the satellite link; [4:  Communications Operating Concept and Requirements for the future aeronautical radio system] 

• Flight domains (TMA, ENR and ORP[footnoteRef:5] only) applicable to the aviation services through a satellite infrastructure taken from the COCR V2; [5:  TMA: Terminal Manoeuvring Area, ENR: En-Route, ORP: Oceanic, Remote or Polar] 

• Busiest day of the year, IFR flights between 12:00 and 18:00 UTC;
• Medium growth taken from the Eurocontrol traffic estimation;
• Airspace region: the geostationary satellite with beams covering the European region

. 
The ESA studies for feasibility assessment of an hypothetical AMS(R)S system covering the European airspace with 6 spot beams assume that the forecast European ATM data communication traffic in the year 2025 for TMA, ENR and ORP is all carried out through the satellite link only, and result in the following maximum spectrum requirements:
· For the forward link between 2.1 MHz in the optimal case and 3.3 MHz in the conservative case;
· For the return link around 1.3 MHz

Additional ESA studies that assess global AMS(R)S spectrum requirements for several hypothetical global coverage scenarios have supported the conclusion that the conservative estimate of the spectrum requirements for AMS(R)S can also be accommodated within the estimates based on the European case, i.e.  3.3 MHz for the forward link and 1.3 for the return link. An older ESA study, using a less efficient coverage, resulted in a global AMS(R)S spectrum requirements of 4.8 MHz in the forward link and 1.8 MHz in the return link. However, ESA believes that, as these are the worst case results in reality, the requirements may be less than this.

The ESA studies assumed hypothetical conservative scenarios in order to assess if the spectrum requirements of a future aviation communication infrastructure could fit within the existing 2 x 10 MHz. These spectrum results and the system assumption are to be taken with care as these do not assume any existing satellite systems and planned systems are still under study.

Results from other studies carried out by Inmarsat for a system with 21 spot beams covering Europe are that in year 2025:
· For the forward link between 0.5 and 0.7 MHz in the optimal case and 3.3 MHz in the conservative case. The 0.7 figure assumes that some of the traffic is carried in broadcast mode. The 0.5 figure assumes broadcast mode and that a portion of the traffic is carried by a terrestrial infrastructure;
· For the return link between 0.5 and 0.8 MHz.

These spectrum requirements are for the European region, which is anticipated to dominate the global spectrum requirements.  The requirements may be lower in other regions of the world.

The differences in the ESA and Inmarsat spectrum estimates are primarily due to different interpretation of the communication requirements in the COCR and due to some differences in the satellite system design.

Additionally, the global spectrum requirements are still under consideration by WP4C. Two studies presented at the June 2010 WP4C meeting show that to ensure the compatibility between one regional AMS(R)S network covering Europe and another covering North Africa, and due to the fact that all frequencies can not be reused, the AMS(R)S spectrum requirement can be estimated up to 5 MHz. However, the results confirm that the global overall spectrum requirements for AMS(R)S at about 2025 will not in any case exceed the 2 x 10 MHz. 
The development of a preliminary ITU-R draft report by WP4C on the estimation of the AMS(R)S spectrum requirements has also been started. 
 

Studies whether the existing bands covered by Resolution 222 are sufficient to meet AMS(R)S long term  requirements without placing undue constraints on existing systems:

Considering that studies within CEPT show that future AMS(R)S systems would be more spectrum efficient than the current ones and their long term spectrum requirements would not be higher than 3.3 MHz in the forward link and 1.3 MHz in the return link in 2025 over Europe as well as on a global scale, CEPT concludes that these requirements can be met within the 2x10 MHz bands identified by footnote No. 5.357A, in order to take advantage of the existing usage of these frequency bands for AMS(R)S and without placing undue constraints on the existing systems operating in accordance with the Radio Regulations.

CEPT is therefore of the view that no change is required to neither Article 9 nor any element of Article 5, except for the reference in No. 5.357A to the revised version of Resolution 222


To complete studies to determine the feasibility and practicality of technical or regulatory means, other than the coordination process referred to in resolves 1 or the means considered in Report ITU-R M.2073, in order to ensure adequate access to spectrum to accommodate the AMS(R)S requirements as referenced in resolves 3 above, while taking into account the latest technical advances in order to maximize spectral efficiency:

[TBD]
CEPT acknowledges that the way to apply the priority defined by 5.357A in the coordination mechanisms needs additional procedures. 
Resolution 222 is proposed to be amended to add these additional procedures in line with the following principles:
[Copy of the final version of the principles adopted by PTD]


If necessary, studies about existing MSS allocations or possible new allocations only for satisfying the requirements of the aeronautical mobile satellite (R) service that could not be accommodated in frequency bands referred to in No 5.357A, taking into account the need to avoid undue constraints on existing systems and other services:

CEPT studies done in response of invites i) and ii) have shown that it is not necessary to study existing MSS allocations or possible new allocations to satisfy the long-term requirements of the aeronautical mobile satellite (R) service.


List of relevant documents

Reports:
ITU-R M.2073 – “Feasibility and practicality of prioritization and real-time pre‑emptive access between different networks of mobile-satellite service in the bands 1 525-1 559 MHz and 1 626.5-1 660.5 MHz”

* ITU-R documents from WPs:

* 4C/522 Annex 16 of Chairman Report - Working document towards a preliminary draft new Report ITU-R M.[AMSRS SPECTRUM ESTIMATE] - AMS(R)S communication requirements forecasts and estimated future spectrum requirements

* 4C/595 Annex 10 of Chairman Report - Working document towards a preliminary draft new Report ITU-R M.[AMS(R)S.METHODOLOGY] - Methodology(ies) to calculate spectrum requirements to satisfy AMS(R)S access within the bands 1 545-1 555 MHz (space-to-Earth) and 1 646.5-1 656.5 MHz (Earth-to-space)

* 4C/522 Annex 01 of Chairman Report – Working document toward draft CPM text on WRC-12 Agenda item 1.7.


Actions to be taken


CPG PTD should propose a compromise solution to the next CPG meeting based on the guidelines which have been defined.

Relevant information from outside CEPT 

European Union

Regional telecommunication organisations

APT (March 2010)

(1) APG support the studies being conducted by ITU-R WP4C which develop the methodology for estimation of the aeronautical mobile satellite (R) service spectrum requirements for global and seamless operation of civil aviation taking into account of existing services. 

(2) APG support studies into regulatory provisions to ensure long-term spectrum availability and access for AMS(R)S in the current allocations.  Also, depending upon decisions taken by WRC-11, to support consequential regulatory provisions that safeguard spectrum access for AMS(R)S.

(3) The 1.5/1.6 GHz (1 545 1 555 MHz and 1 646.5-1 656.5 MHz) band should remain the core band for AMS(R)S, while retaining the existing R.R. No. 5.357A. No new allocations for the AMS(R)S are required if the studies identified by Res. 222 (Rev. WRC-07) indicated that current prioritized allocations to the AMS(R)S under the Res. 222 are able to satisfy the long-term spectrum needs of AMS(R)S without placing undue constraints on the existing systems operating in accordance with the Radio Regulations.

ATU (date of proposal)

Arab Group (March 2010)

To continue following the studies under this Agenda in accordance with the Res. 222.


CITEL (October 2009) (Brazil, Canada)
Generic allocations to MSS are retained in order to maintain flexibility and increased use of the MSS spectrum 1.5/1.6 GHz bands
Future spectrum requirements of AMS(R)S must be carefully assessed and quantified; and any spectrum designation for such future needs of AMS(R)S is solely used in the provision of such safety services

RCC (March 2009)
RCC CAs consider that:
1.	Ensuring guaranteed long-term access to spectrum of the AMS (R) S in the bands 1525 – 1559/1626.5 – 1660.5 MHz should not result in the change of the existing general allocation to the MSS in these frequency bands or impose constraints on existing and planned MSS systems operating in accordance with the RR provisions. 
2.	Additional allocation to the AMS (R) S in the framework of this WRC-11 agenda item should be considered provided that long-term well-grounded requirements for the AMS (R) S cannot be satisfied neither in the bands 1525 – 1559 / 1626.5 – 1660.5 MHz nor in any other frequency bands having been already allocated to the MSS on the primary basis.

International organisations

[ICAO (September 2009)]
Taking into account the results of ITU-R studies, support further regulatory provisions to strengthen AMS(R)S access to the bands 1545 - 1555 MHz and 1646.5 – 1656.5 MHz including, if required, changes to No. 5.357A, No. 5.362A and Resolution 222.
If the studies identified by Resolution 222 (Rev. WRC-07) indicate that the long term needs of AMS(R)S cannot be satisfied in the bands 1545 - 1555 MHz and 1646.5 – 1656.5 MHz, then support AMS(R)S in other frequency bands through appropriate regulatory provisions.

[IMO (September 2009)]

In meeting the long-term requirements of the AMS(R)S within the existing allocations, no constraints should be placed on maritime systems operating in the band (Table 15-2 of Appendix 15 identifies the bands 1 530-1 544 MHz (space-to-Earth) and 1 626.5-1 645.5 MHz (Earth-to-space) for distress and safety purposes in the maritime mobile-satellite service as well as for routine non-safety purposes).

[NATO (August 2010)]

Any changes to the Radio Regulations that are taken to ensure the long term availability and adequate access to spectrum for AMS(R)S in the 1 525 – 1 559 and 1 626.5 – 1 660.5 MHz bands must be supported by studies.

Military Importance:  Low


[SFCG (October 2009)]

SFCG supports the protection of existing space science service allocations.  There is a primary SOS allocation and a secondary EESS allocation in the band 1525-1535 MHz.  No changes to the mobile-satellite service allocation in the 1525-1535 MHz band or other bands allocated to the space services should be made under this A.I. unless acceptable sharing criteria are developed with the SOS and EESS. Any solution on this Agenda item should not adversely affect the use of 1559-1610 MHz band by RNSS systems.

Regional organisations

[ESA (date of proposal)]

[Eumetnet & WMO (September 2008)]

Although no specific frequency bands are mentioned, this agenda item will probably consider spectrum above 1.6 GHz in which a number of bands are allocated and used by various meteorological applications (METSAT, radars, EESS). 

Should identification or allocations for Aeronautical mobile service be considered in meteorological bands, WMO urges that compatibility with related applications be assessed and adequate protection be.

[Eurocontrol (October 2009)]

Consider the long-term requirements of AMS(R)S in  the 1 545 1 555 MHz and 1 646.5-1 656.5 MHz bands in order to take advantage of the existing usage of these frequency bands for AMS(R)S onboard aircraft. without placing undue constraints on the existing systems operating in accordance with the Radio Regulations. 
 
If the studies identified by Res. 222 (Rev. WRC-07) indicate that the long term needs of AMS(R)S cannot be satisfied in the bands 1 545 - 1 555 MHz and 1 646.5 - 1 656.5 MHz, then support appropriate AMS(R)S allocations in other frequency bands through appropriate regulatory provisions.

[Other relevant information]
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