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	SUMMARY

	CEPT Electronic Communications Committee (ECC) would like to bring our attention that initial work has started on the band 960-1164MHz

The Annex to this paper is the preliminary draft, proposed by France to ECC for the FM51 (23-24 March 2017), on regulatory and legal issues on the feasibility of introducting low power audio PMSE in the band 960-1164MHz.
The Working Paper provides an action for the meeting to consider the elements in the annex presented here as material that can be used to form an ICAO answer to the CEPT ECC WG FM.



1. INTRODUCTION

The annex* of this paper try to give a complete view of the band 960-1164MHz on:
· Current regulatory status 
· Current systems and technologies 
· Futur systems and technologies
· Legal and Regulatory issues of introducting low power audio PMSE
· Feasibility of introducting low power audio PMSE
(*) Draft ECC Report on Preliminary investigations on regulatory and legal issues on the feasibility of introducing low power audio PMSE in the band 960-1164 MHz, Source : second attachement of http://www.cept.org/Documents/fm-51/35513/fm51-17-228_feasibility-of-introducing-low-power-audio-pmse-in-the-band-960-to-1164-MHz
2. DISCUSSION

2.1 Background

With the arrival of the IMT in the 700 MHz band, some European states are looking for new band to relocate the PMSE using this band. For exemple : 25% of audio PMSE are using in France the 700Mhz band and represent around 59.000 devices (ARCEP (French Electronic Communications Regulation Authority) data). The frequency band 960-1164MHz is.an option supported by Ofcom (United Kingdom). 
The issues summurized in the Annex has been presented by France the 23-24 March 2017 at the ECC Working Group FM51 (the group in charge of PMSE).

2.2 Summary of Regulatory and Legal issues
The introduction of PMSE in the band 960 to 1164 MHz raised numerous regulatory and legal issues that shall be addressed :
a) The 960-1164MHz frequency band is allocated to AM(R)S and ARNS in all the three Regions in the Radio Regulation and must be considered of upmost importance especially in relation with the safety of life aspects.
b) Introducing PMSE in the band 960-1164 MHz will constrain the aeronautical spectrum organisation and its evolution, and consequently, will lead to a less efficient use of the spectrum for aeronautical usages.
c) PMSE introduction in the 960 – 1164 MHz band risks to slow down, constrain or freeze the evolution of aeronautical systems.
d) The large numbers of aeronautical systems currently (or planned to be modified or added) operating in the 960 to 1164 MHz band have to be taken into account with aggregated/cumulative effects when assessing the feasibility of introduction of PMSE in the band.

e) PMSE community shall be aware that the acess conditions to the band will evolve. Technical studies have to include this increasing forecast to provide PMSE with a view medium/long term.

f) Compatibility with some incumbent applications cannot be studied because of their confidential aspects. Therefore further studies are required at national level.
g) Based on the above, compatibility studies could not be completed and provide a partial visibility of sharing.
h) Intensive and expensive testing of permanent cohabitation analysis between aeronautical systems (civilian and governmental) and PMSE shall be done in order ensure the required level of safety expected by ICAO.

i) The consideration of normal and abnormal conditions (low flight altitude, misusage of equipment, wrong PMSE frequency selection, …) for all systems shall be taken into consideration during studies.

j) The proliferation of new commercial equipment targeting the band 960-1164 MHz may lead to an uncontrolled inappropriate usage not compatible with the safety requirements of aeronautical systems. Administrations are required to consider how enforcement will be done noting the impossibility to track down interfering systems in acceptable time.

k) Issues of liability in case of interference resulting to an incident or accident (aircraft new route, plane crash …) leading to economic, ecologic, legal or human impacts.
l) At European level, the impact of the introduction of PMSE in the band 960-1164 MHz on the European Commission objectives of the single European Sky will need to be considered in terms of potential reduction of spectrum resources available for aeronautical systems (noting that in the aeronautical plans, densification of DME systems are expected in addition the introduction of LDACS) and that potential interferences will result in air traffic reduction.
m) The following aspects must be addressed:

· PMSE equipment performances qualification to be required to ensure aviation safety. (Refer to ITU RR; Art 4.10 : Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference).

· A level of control of PMSE equipment and PMSE users shall be required to ensure that interference cases are stopped promptly and that rules are followed.

· Consideration of the risk of equipment proliferation and how to ensure that users are aware of the specific regulation for each country. It shall be noted that a large number of PMSE equipment will be available on the market associated to a large number of potential users, increasing dramatically the risk of interferences. The inappropriate and uncontrolled use of such equipment in the band could appear more easily in the future.
n) All the existing aeronautical systems have to go through a certification/qualification process for both the equipment (e.g TSO) and the operators) using the equipment (refering to ITU-R RR, Art 37 operator’s certificate). Is the PMSE community ready to guaranty that the same process (for equipment and operators) will apply? If not, the risk to have non-compliant and misused equipment will be very high, as it has been the case some years ago in other frequency bands.
o)  Administrations will need to coordinate with military users to consider the actual deployment of military applications. 

3. ACTION BY THE MEETING
3.1 Additional information

In addition to the presentation of this paper and its annex, due to the date of the latest ECC WG FM51 meeting (23-24 March 2017)  to close to this FSMP meeting, France proposes to add a presentation of the discussion and the results of this ECC WG FM51 meeting in order to bring to the FSMP Members the latest information and status of the ECC investigation to introduce the use of low power audio PMSE in the band 960-1164 MHz.
3.2 Additional information

3.3 The meeting is invited to:

a) note and review the contents of this working paper and the ECC WG FM51 meeting debriefing ;

b) use, as appropriate, all these information in order to prepare a formal response of ICAO to CEPT ECC WGFM 
Preliminary investigations on regulatory and legal issues on the feasibility of introducing low power audio PMSE
  in the band 960-1164 MHz

approved DD Month YYYY

Executive summary

Editor's Note 1: To be completed 
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1
 GENERAL CONTEXT
1.1
Current ITU-R regulatory status of the frequency band related to ARNS and AM(R)S systems
The band 960-1164 MHz is currently worldwide harmonized and allocated to the Aeronautical Radionavigation Service (ARNS) and Aeronautical Mobile en-Route service AM(R)S.

The aeronautical mobile (route) service (AM(R)S) is defined in RR 1.33, with allocated band segments  in the frequency range 2850 – 22000 kHz, and the frequency bands 108-117.975, 117.975-137 MHz, 960-1 164 MHz, 5 030-5 091 & 5 091-5 150 MHz.

WRC-07 has allocated the band 960 to 1164 MHz to the aeronautical mobile (R) service (AM(R)S) in order to make available this frequency band for new AM(R)S systems, and in doing so enabled further technical developments, investments and deployments. This WRC-07 AM(R)S allocation in the band 960-1164 MHz is limited to systems operating in accordance with international aviation standards.

This AM(R)S allocation is to support the introduction of applications and concepts in air traffic management supporting safety critical aeronautical communication.

1.2
Current ICAO regulatory status of the frequency band related to ARNS and AM(R)S systems 
Editor's Note 2: To be confirmed/completed by ICAO

Regarding the ICAO doc 9718 :

The band 960-1164 MHz is planned to be used for future air/ground (and air/air) data communications (e.g. LDACS) although achieving compatibility with DME/SSR may be problematic. Rationalization of DME may assist in providing the necessary spectrum for the data link system.

The band 960-1 215 MHz is a prime radionavigation band which is used intensively, and extensively, to support a number of aviation systems, for both civil and military purposes. 

According to the Frequency Spectrum Management Panel (FSMP),   the ICAO position is no change for the use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service as refers to the  Resolution 417 regarding the WRC-19 Agenda item 4.

The ICAO Standards and Recommended Practices (SARPs) in Annex 10 are developed in accordance with Article 37 of the ICAO Convention for the purpose of ensuring the safety and regularity of air navigation. In addition to the Radio Regulations, the SARPs specify interface and performance standards for internationally agreed aeronautical systems which have been developed by aviation to meet the specific operational requirements of aeronautical services. ICAO is recognized internationally as the competent international body to carry out this work and to coordinate a worldwide policy for the operational use of the specified systems. Furthermore, the ICAO Annexes contain procedures for regular and emergency communications that are specifically developed for aviation purposes, taking account of the operational conditions. These procedures supplement the basic requirements of the Radio Regulations for procedures in aeronautical communications.

1.3
Current CEPT regulatory status of the frequency band 960 - 1164 MHz
As refers to EFIS, the allocation for 960 MHz - 1164 MHz at CEPT level refers to ITU with additional footnote regarding the harmonisation by NATO in this band.

	Frequency band
	Allocations
	Applications

	960 MHz - 1164 MHz (5.328AA) (ECA36)
	AERONAUTICAL MOBILE (R) (5.327A)

AERONAUTICAL RADIONAVIGATION (5.328)
	Aeronautical navigation

Aeronautical military systems


Footnote ECA36 : frequency band, which has been harmonised by NATO and NATO member nations for military use as defined in the NATO Joint Civil/Military Frequency Agreement (NJFA) 2014. Note: A public version of the NJFA 2014 has been provided by NATO and presented to ECC in February 2017. 

1.4
Current national regulatory status of the frequency band 960 - 1164 MHz
The band 960-1164 MHz is allocated to the aeronautical mobile en-Route and aeronautical radionavigation services
1.5
Other organisations
1.5.1
EDA (European Defense Agency)

Editor's Note 3: to be completed by EDA
1.5.2
European Aviation Safety Agency (EASA)
Editor's Note 4: to be completed by EASA
European Aviation Safety Agency (EASA) is established under the European law REGULATION (EC) No 216/2008 OF THE EUROPEAN PARLIAMENT AND OF THE COUNCIL of 20 February 2008 on common rules in the field of civil aviation and establishing a European Aviation Safety Agency in order to :

· ensure the highest common level of safety protection for EU citizens, draft implementing rules and certification process among Member States.

· provide oversight and support to Member States in fields where EASA has shared competence (e.g. Air Operations , Air Traffic Management)

· is responsible to issue a safety directives if the aeronautical system

· certify and approve products and organisations, in fields where EASA has exclusive competence (e.g. airworthiness)

1.5.3
EUROCONTROL

Editor's Note 5: to be completed by EUROCONTROL
1.5.3.1
Network Manager

p) Air traffic capacity in Europe

q) Cost related to capacity decrease

1.5.3.2
Safety Impact

r) Impact on current systems operating in the band and the related safety cases and operational environment.

s) Additional cost

t) Opening the band to commercial, non-safety terrestrial applications represents a fundamental change that will have a potentially very significant economic impact if currently fielded civil aviation equipment would need to be changed to accommodate new failure mechanisms for which the equipment has not been designed

1.5.3.3
Aviation CNS modernisation programme

u) LDACS

v) CNS modernisation

1.5.3.4
EUROCONTROL is a Civil/military organisation

w) Impact on Military operations

x) The 960-1164MHz band is shared with Military, Civil safety of life users have a stable environment where the military use remains subject to similar aviation safety constraints. 

1.6
Single European Sky ATM Research (SESAR)

Editor's Note 6: to be completed by SESAR
As the technological pillar of the Single European Sky, SESAR (Single European Sky ATM Research) is one of the key contributors with goals through the delivery and deployment of SESAR Solutions with demonstrated and measurable performance benefits. The SESAR performance ambition for 2035 is as follows:

· Efficiency and predictability: up to 6% reduction in flight times and up to 30% reduction in departure delays;

· Environment: up to 10% reduction in fuel burn and CO2 emissions;

· Capacity: a system capable of handling up to 100% more traffic, and up to 10% additional flights landing at congested airports;

· Cost-efficiency: up to 40% reduction in air navigation services costs per flight;

· Safety: improved by a factor of 3-4 times coping with the expected traffic increase.

2
Current systems and technologies in the frequency band 960 - 1164 MHz
Editor's Note 7: To be confirmed/completed by ICAO, AC, DEF
The following tables provide preliminary information on systems designed for use in the band 960-1164 MHz. It should be noted that some of the uses quoted may extend beyond the band and the lists of systems may not be complete.

2.1
Civil radionavigation and communication systems

Table 1: Civil aeronautical systems currently in use in the band 960 to 1164 MHz

	System
	Frequency (MHz)
	Notes

	Distance Measuring Equipment (DME/TACAN)
	962-1164 Note 1
	Aircraft (interrogator) determines slant range to a ground beacon (transponder) at a known location based on round trip timing of pulses. Aircraft transmits and ground beacon replies on an assigned pair of frequencies separated by 63 MHz both using omnidirectional antennas – for some operational requirements the ground antenna may be directional. Multi-channel interrogators use simultaneous ranging to multiple transponders for the aircraft to determine its location via a multilateration process. DME/TACAN channelisation is across the 960 – 1215 MHz band.

	Secondary Surveillance Radar
	1030 (Gnd Tx, limited Air Tx, Air Rx)

1090 (Air Tx, Gnd Rx
	Ground (interrogator) at a known location determines azimuth and slant range of aircraft transponder based on round trip timing of pulses. Ground transmissions on 1030 MHz, using a rotating, high gain antenna; all aircraft reply omnidirectionally on 1090 MHz. Different SSR Modes (A, A/C, S) have different additional capabilities with different signal structures including a data channel. Mode A codes aircraft identity, A/C codes identity and aircraft derived altitude, Mode S as for A/C with ability to selectively call

 specific aircraft / request other aircraft data. There is also limited use of airborne interrogators transmitting on 1030 MHz.

	Far Field Monitors (FFM) 
	1090 (Gnd Tx)

1030 (Gnd Rx)
	SSR interrogators have up to two ground based monitors at fixed locations several nautical miles from the interrogator to provide constant confirmation of correct operation and monitoring of health and performance of interrogators

	Automatic Dependent Surveillance-Broadcast (ADS-B)
	1090 (Air Tx, Air, Gnd and space Rx) Note 2
	Air to air, air to ground, air to space datalink. Provides aircraft identity, aircraft derived (hence “dependent”) position plus other data. An extension of the SSR Mode S data set (also permitted to be received in space following an allocation by WRC-15). Aircraft fit could be part of SSR transponder or a separate transmitter / receiver.

	Airborne Collision Avoidance System / Traffic Collision Avoidance System (ACAS/TCAS): 
	1030 and 1090 (Air Tx and Rx)
	Aircraft system on both 1030 and 1090 MHz operating independently of ground-based equipment and air traffic control in warning pilots of the presence of other aircraft that may present a threat of collision. If the risk of collision is imminent, the system initiates a manoeuvre that will reduce the risk of collision.

	Multilateration systems (MLAT)
	1030 (Gnd Tx, Air Rx) 

1090 (Gnd and Air Tx, Gnd Rx)
	Largely passive network of ground receivers (of order of 40 to 50 for a large airport) to enable independent determination of aircraft (and suitably equipped ground vehicle) position on or near an airport using difference in time of arrival techniques based upon SSR Mode S transmissions. MLAT systems also have several ground based 1030 MHz emitters to elicit additional replies from aircraft transponders where necessary .and 1090 MHz emitters to provide constant confirmation of correct system operation

	Wide area multilateration (WAM) 
	1030 (Gnd Tx, Air Rx) 

1090 (Gnd and Air Tx, Gnd Rx)
	Similar to MLAT but over a wider geographic area and typically having a greater reliance on active interrogation at 1030 MHz to augment SSR- and Mode S based Radar detection of aircraft.


Note 1: Airborne transmissions  limited to 1025-1150 MHz

Note 2: 978 MHz is also identifed for ADS-B but is not currently implemented in Europe

2.2
Military radionavigation and communication

Table 3: Military aeronautical systems currently in use in the band 960 to 1164 MHz

	System
	Frequency (MHz)
	Notes

	Tactical Air Navigation (TACAN)
	962-1164 Note 1
	Similar to DME in that it allows determination of slant range from aircraft to a known location but with the addition of further modulation(s) that allow aircraft to determine their bearing from the ground beacon. TACAN is also used in an air-to-air mode and used by Civil Avition as DME

	Interrogation Friend or Foe (IFF) 
	1030 and 1090
	Mode 4 and it’s successor IFF Mode 5 operating on the SSR frequencies 1030 and 1090 MHz, since about 1980. Employs different modes (signal structures) with different capabilities.

	Joint Tactical Information Distribution System/Multifunctional Information Distribution System (JTIDS/MIDS) – also known as Link16
	51 channels across the range 969 to 1207 Note 2
	Link16 is a multi-platform (air, ground, sea) military datalink and communications system providing secure, flexible and highly survivable communications links which are resistant to jamming. The system employs TDMA and frequency hopping, spread spectrum over 51 distinct channels. Equipment is required to use standardised additional capabilities to mitigate risks of interference to aviation systems.

	RSBN (Radiotechnizny Systema Bliskie Nawigacji) 
	960-1000.5 
	A Russian military Navigation and APP system operates under an ITU footnote which is a non-ICAO aeronautical system used in a number of countries that has elements within 960 – 1 215 MHz as well as 470 – 862 MHz (see also RR5.312). RSBN provides information for approach / landing and En Route navigation similar to ILS, VOR, DME and TACAN.


Note 1: Airborne transmissions  limited to 1025-1150 MHz
Note 2: 37 channels across the range 969 to 1164 MHz

3
Futur systems and technologies in the frequency band 960 - 1164 MHz
Editor's Note 8: to be completed by ICAO, AC, DEF

3.1
Civil radionavigation and communication systems

Table 2: Future Civil aeronautical systems in the band 960 to 1164 MHz 

	System
	Frequency (MHz)
	Notes

	L Band Digital Aeronautical Communication System (LDACS)
	960-1164
	LDACS received an allocation between 960 to 1164 MHz at the WRC 2012 and is presently under standardization by ICAO. LDACS is envisaged to use a cellular point-to-multipoint concept, which means that the airspace is segmented into cells. In each cell, all aircraft are connected to a centralised ground station which controls the entire air/ground communication within the cell. It is designed as a frequency-division duplex system, preferably deployed using an inlay approach, interleaving with DME. Expected to be introduced in the mid-2020s.

	Mode S Phase overlay
	1090
	Additional Phase Overlay modulation to the 1090 MHz Mode S telegram to enhance the data throughput to ~ 4 MB/s. Currently under standardization within ICAO 1090 MHz transmission and reception 

	Remotely Piloted Aircraft System / Unmanned Aircraft System 
	960-1164 
	(RPAS/UAS) command and control: systems under development – could be introduced if seen as a viable solution. RTCA completed Phase 1 of Mops for use in the USA.


3.2
Military radionavigation and communication

Table 4: Future military systems in the band 960 to 1164 MHz

	System
	Frequency (MHz)
	Notes

	RSBN (Radiotechnizny Systema Bliskie Nawigacji) 
	960-1164 
	A Russian military Navigation and APP system 


4
Legal and Regulatory issues of introducing low power audio pmse in the band 960-1164 MHz
4.1
ITU level

Referring to the ITU-R RR, there is no MOBILE allocation in the band 960 - 1164 MHz which is currently worldwide harmonized and allocated to the Aeronautical Radionavigation Service (ARNS) and Aeronautical Mobile en-Route service AM(R)S. Therefore, PMSE applications will have to be operated under Article 4.4. Each administration will set in place an authorisation regime to fix the constraints (regulatory, technical, and geographical) to reduce the risk of interference and ensure compatibility with incumbent systems. 

This will impact the level of harmonisation thus the economies of scale for PMSE equipment. ITU RR; Art 4.10 Member States recognize that the safety aspects of radionavigation and other safety services require special measures to ensure their freedom from harmful interference; it is necessary therefore to take this into account in the assignment and use of frequencies.

Editor's Note 9: ITU RR CHAPTER VIII, Aeronautical services articles : 35 ; 36 ; 37 ; 38 ; 39 ; 40 ; 41 ; 42 ; 43 ; 44 ; 45.
4.2
ICAO level

Editor's Note 10: to be confirmed by ICAO
States have an obligation to provide Air Navigation Services to support international air transport under article 28 of the Chicago convention.

Article 31 requires that all of the radio equipment on board shall be covered by a certificate of airworthiness, invariably issued by the authority with responsibility for aviation safety. 

Article 37 calls for the adoption of international Standards and Recommended Practices (SARPs) dealing with, inter alia, communications and navigation aids. SARPs normally address all interface parameters, including radio frequency (RF), performance, coding, etc., to ensure worldwide interoperability. These provisions form the major part of the international framework for aviation safety in regard to the radio systems carried by aircraft. It should be noted that ICAO SARPs are only agreed for systems which are standardized on a worldwide basis, and hence do not include such self-contained systems as radio altimeters and airborne weather radar, carried as a mandatory requirement by many aircraft, and which also meet the certificate of airworthiness requirements.

The process of airworthiness approval of the radio in aircraft includes requiring the assurance of the correct functioning of the equipment after its installation in the aircraft, which includes its performance as a working communications or radionavigation system, as well as its compatibility with other on-board radio and electronic systems. Prior to its installation, the equipment must have received approval under a Technical Standard Order (TSO) issued by a responsible body.

This carries a responsibility to ensure interference-free operation when airspace users are using signals in space that have been approved by the contracting State.

These rules must ensure that the flight is safe for passengers and crew, and free from risk of damage to persons and property on the ground. As a part of this regulatory process, the radio installations must conform to agreed performance standards, must operate in correct frequency bands, must be licensed by appropriate authorities, and be operated by licensed personnel.

The following aspects must be addressed:

· PMSE equipment performances qualification to be required to ensure aviation safety.
· Level of control of PMSE equipment and users to be required to ensure that interference cases are stopped promptly and that rules are followed.
· Reflection of how to ensure that users are aware of the specific regulation for each country. 

4.3
CEPT level

4.3.1
Harmonised technical conditions
A CEPT harmonisation measure would designate a frequency band and define harmonised technical conditions for the use of a band. Investigations at European level on the various sharing constraints aim to ensure that corresponding harmonised standard include the necessary tools for implementation of sharing mechanisms required for operation in the band.

From a European, perspective, sharing spectrum assists addressing the market demand for harmonised introduction of new applications in specific bands where incumbent uses have to be maintained in different countries. National administrations therefore require some flexibility in the national implementation to enable the protection of incumbent services.
4.3.2
Cross border interference

Based on the technical compatibility studies, cross border interference issues could be identified. 

Consequently, Administrations intending to use low power audio PMSE applications in the band 960-1164 MHz shall ensure that harmful interference to aeronautical systems is avoided, in their own and other potentially affected countries.

In order to avoid harmful interference to aeronautical systems, Administrations willing to use the band 960-1164 MHz for low power audio PMSE restrict such use only to cases, where frequencies for each low power audio PMSE operation may be assigned on a case-by-case basis after advance submission of formal application to the neighboring countries, allowing sufficient time for fully analysing the technical details and for evaluating potential interferences, including cases where agreement of affected countries is required.

4.4
National level

4.4.1
National regulation
The introduction of low power audio PMSE in the band 960-1164 MHz is a sovereign decision on the destination of this public resource. Each administration will have to consider the European wide aeronautical usages.

In case of CEPT harmonisation, national administration could decide not to implement PMSE applications in the band 960-1164 MHz in order to guarantee the protection of aeronautical systems.
The amount of spectrum available for low power audio PMSE applications in the band 960-1164 MHz might differ from country to country depending upon sovereign national decisions.
4.4.2
Individual licensing regime

The introduction of low power audio PMSE in the band 960-1164 MHz might require individual licensing regime which could be issued for a specific use on a specific date and at a specific location in order to protected aeronautical systems.

4.4.3
Liability in case of interference

In case of interference resulting in an incident or accident (aircraft new route, plane crash …) leading to economic, ecologic, legal or human impacts, responsibilities have to be established,  corrective actions need to be taken and liability have to be addressed.
On the one hand, PMSE user causing interference (due to the use of wrong channel selection, too high power emission, human error, device problem, etc.) should be identified in order to assume the legal and economic consequences (costs) of any impact in the Air traffic flow.

On the other hand, Administration should assume the legal and economic consequences if it appears that PMSE user respects his authorisation/regulation whereas interference occurs. Considering that the Administration in charge of enforcement might be also responsible for harmful interference and also its impact and consequences, how such enforcement process can be put in place to ensure that all cases are resolved?

Furthermore, it should be noticed that it is very difficult to detect interference (the aeronautical system is in a receiver mode) and to identify in a short notice the main interferers in the band 960-1164 MHz. During the flight, the priority for the pilot is the safety of the flight.  So report of default of reception is only done by the pilot after the flight, ie, hours after the effets of PMSE interference. For these reasons, it is primordial that the aeronautical band 960-1164 MHz remains free of interference.

4.4.4
Interference risk due to commercial usage of the band

The large number of PMSE equipment available on the market and the large number of potential users, increase dramatically the risk of interferences. The inappropriate and uncontrolled use of such equipment in the band could appear more easily. In fact, in the same frequency band, professional mainstream and aeronautical safety of life applications would coexist.

The nomadic and temporary nature of legal or illegal PMSE usage would make it impossible for the user who has caused interference to be caught by the enforcement authorities, although the impact on the air traffic could be high.

The fact that 960-1164MHz frequency band is allocated to AM(R)S and ARNS in all the three Regions in the Radio Regulation must be considered of upmost importance especially in relation with the safety of life aspects.

Administrations have limited resources to resolve interference cases from non-compliant RLAN systems in the 5 GHz band causing for many years issues to radars. How administrations will be able to face the enforcement issues if there were some? 

4.5
Other organisations
Editor's Note 11: to be completed by EDA, EASA, EUROCONTROL, SESAR
4.5.1
EDA (European Defense Agency)

4.5.2
EASA 

4.5.3
EUROCONTROL

4.5.4
SESAR

The objective of European Commission is to reduce the extra costs of close to 5 billion Euro each year to airlines and their customers and to develop means to allow airlines to fly their preferred (and more direct) routes (http://europa.eu/rapid/press-release_IP-13-664_en.htm).

The introduction of the PMSE in the band could counteract the European Commission objectives of the Single European Sky, since introduction of PMSE systems in the band could reduce the spectrum resources available for aeronautical systems (noting that in the aeronautical plans, densification of DME systems is expected) and that potential interferences will result in air traffic reduction. This spectrum resource is considered as strategic for the Single European Sky to improve air traffic.

5
FEASIBILITY
5.1
Impact on existing and future aeronautical systems related to introduction of PMSE in the frequency band 960-1164 MHz 

5.1.1
Constraint on aeronautical spectrum organisation 

Since many years and for the time being, the frequency band 960 – 1164 MHz is used by aeronautical applications under the two AM(R)S and ARNS allocations worldwide. This internationally recognised status allows worldwide-harmonised aeronautical systems to be standardised at ICAO level (International Civil Aviation Organisation). Introducing a new non-aeronautical system in the band (PMSE) will create a distinctive allocation status among the various regions in the world. In fact, the introduction of PMSE in some countries at European level (objective of the WG FM & FM51 work item) will definitely compromise the possibility to modify/ajust/optimise the aeronautical spectrum organisation and the efficient usage of the spectrum resource. This PMSE introduction will also slow down, constrain and finally freeze the evolution of aeronautical systems.

Introducing a non-aeronautical system in the band (such as PMSE) will limit the capability of new aeronautical systems to be introduced in the band (at short term -like LDACS for which the definition is on-going, or at long term with new system or potential evolution of an existing one -like UAT, …-). 

Moreover, due to the safety of life objective in the aeronautical domain, the lead-time for aeronautical equipment, standardisation and regulation is very long. 5 to 10 years are necessary to introduce a new worldwide-harmonised aeronautical system. This must be compared to the PMSE equipment lead-time, which should be more around 12 months. This difference would impose new constrains and jeopardize the introduction of future aeronautical systems and in particular those related to the WRC-07 AM(R)S allocation in the band 960-1164 MHz which are, for example, still under definition process. 

This loss of evolution capabilities is not acceptable for the aviation community.

For example, one of such evolution and reorganisation of the band 960-1164 MHz is due to the introduction of GNSS frequencies L5, E5a and E5b. A number of DME channels within the band 1164-1215 MHz have to migrated to the band 960-1164 MHz leading to a higher density of ARNS usage in the frequency band. Moreover, because of the multiple and numerous aeronautical systems, the reorganisation of the frequency band 960-1164 MHz will be highly complex.

Introducing PMSE in the band will constrain the aeronautical spectrum organisation and its evolution, and consequently, will lead to a less efficient use of the spectrum.

5.1.2
Flight safety

Editor's Note 12: To be completed

5.1.3
Safety of life

Editor's Note 13: To be completed

5.2
Impact for future PMSE in the frequency band 960-1164 MHz

5.2.1
PMSE business case

PMSE users should be aware that new aeronautical systems will be deployed in the band 960-1164 MHz which in consequence will affect the PMSE environment.
5.2.2
Impact of aeronautical planning on PMSE authorization regime 

When there is optimization/modification of the aeronautical planning (done by EUROCONTROL and/or the National Civil Aviation Authority), all the PMSE licenses in the band 960-1164 MHz have to be reviewed within a month in order to maintain compatibility and to avoid interference with aeronautical systems. How could this process be implemented noting that the frequency allocation database (SAFIRE) is not available for public?

National DME channels are dynamically allocated at short notice. Therefore, those channels cannot be implemented by audio PMSE.

5.2.3
Need for certification (PMSE equipment and operator)

All the existing aeronautical systems have to go through a certification process for both the equipment and the operators using the equipment.

The equipment certification (compliance towards a standard) is obtained by the deliverance of an ETSO (European Technical Standard Order) or a TSO (a minimum performance standard for specified materials, parts, and appliances used on civil aircraft). Receiving a TSO authorization is related to both design and production approval.

It should be noted that the TSO is not a company declarative certificate but it is a certificate delivered by an official third party: EASA – European Aviation Safety Agency. 

The operator certification is referring to ITU-R RR, Art 37 stating that the service of every station (aircraft or ground) shall be controlled by an operator holding a certificate (the Operator’s Certificates).

These equipment certification process and operator certificate are in place to ensure a high degree of confidence in term of characteristics and usage of the aeronautical equipment.

As far as frequency bands dedicated to safety of life systems are concerned, the same process should be applied for the PMSE equipment and operators in order to meet the safety of life objectives.

Even if it could be considered that PMSE could operate under non-interference and non-protection regime, the safety nature of the band still required a certification process.

Is the PMSE community ready to guaranty that the same process (for equipment and operators) will apply? If not, the risk to have non-compliant and misused equipment will be very high, as it has been the case some years ago in other frequency bands.

6
CONCLUSION
The introduction of PMSE in the band 960 to 1164 MHz raised several regulatory and legal issues. This report addresses them:  

y) The large numbers of aeronautical systems currently operating in the 960 to 1164 MHz band and the aeronautical systems that are planned to be modified or added in the band have to be taken into account with aggregated/cumulative effects when assessing the feasibility of introduction of PMSE in the band. PMSE community is aware that the condition access to the band will evolve. A density of use will change from X to Y and the technical studies have to include this forecast increase to provide PMSE with a view medium/long term.  

z) Compatibility with some incumbent applications cannot be studied because of their confidential aspects. Therefore further studies are required at national level.
aa) Based on the above, compatibility studies are not complete and provide a partial visibility of the study. The process of permanent cohabitation analysis between aeronautical systems in the band is mandatory and expensive and supposes a high level of predictability of systems in place. If the process would apply to PMSE, intensive testing between PMSE and Aeronautical (civilian and governmental) systems should be conducted in order ensure the required level of safety. This is incompatible with the introduction of commercial, uncontrolled systems in the band 960-1164 MHz.  The consideration of normal and abnormal conditions for all considered systems during studies is at stake. Administrations will need to coordinate with military users to consider the actual deployment of military applications. 

ab) The proliferation of new commercial equipment targeting the band 960-1164 MHz may lead to an uncontrolled inappropriate usage not compatible with the safety requirements of aeronautical systems. Administrations are required to consider how enforcement will be done noting the impossibility to track down interfering systems in acceptable time. 

ac) Introducing PMSE in the band 960-1164 MHz will constrain the aeronautical spectrum organisation and its evolution, and consequently, will lead to a less efficient use of the spectrum for aeronautical usages.
ad) The possible impact of the introduction of the PMSE in the band 960-1164 MHz on the European Commission objectives of the single European Sky will need to be considered in terms of potential reduction of spectrum resources available for aeronautical systems (noting that in the aeronautical plans, densification of DME systems are expected in addition the introduction of LDACS) and that potential interferences will result in air traffic reduction. 
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