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[bookmark: _Toc491958501][bookmark: _Toc472497739]Executive summary
To be completed 
At FM51#24 meeting, the DG Audio PMSE 960-1164 MHz did not reach any consensus regarding the proposal from UK. At this stage, all sentences are removed.
Editor's Note XX:	The executive summary should include a description of the scope  of the report, e.g.:	Comment by ICAO: Add a statement on the Scope of the Report, as defined in Doc. FM(16)225 Annex 20 and as expanded by WGFM/88, see report, para 4.3.2.1 (20)
Carry out preliminary investigations on regulatory, legal and economical issues and on the feasibility of the band.
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[bookmark: _Toc491958502]Definitions
Abreviations/definitions regarding the acronyms
MOPS (Minimum Operationnal Performance Standars)


[bookmark: _Toc491958503]General context
[bookmark: _Toc491958504]Current ITU-R regulatory status of the frequency band related to ARNS and AM(R)S systems
The ITU Constitution (CS) states:
CS Article 40 : Priority of Telecommunications Concerning Safety of Life:
191 International telecommunication services must give absolute priority to all telecommunications concerning safety of life at sea, on land, in the air or in outer space, as well as to epidemiological telecommunications of exceptional urgency of the World Health Organization.
CS No. 1003 (also RR No. 1.169) :
1003 Harmful Interference: Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs or repeatedly interrupts a radiocommunication service operating in accordance with the Radio Regulations.
The ITU Radio Regulations (RR) also state:
ITU RR No. 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 factor into account in the assignment and use of frequencies.
ITU RR, Art 43 "Special rules relating to the use of frequencies"
43.1 § 1 Frequencies in any band allocated to the aeronautical mobile (R) service and the aeronautical mobile-satellite (R) service are reserved for communications relating to safety and regularity of flight between any aircraft and those aeronautical stations and aeronautical earth stations primarily concerned with flight along national or international civil air routes.
The band 960-1164 MHz is allocated to the Aeronautical Radionavigation Service (ARNS), Aeronautical Mobile en-Route service AM(R)S and in part to the Aeronautical mobile-satellite en-Route service (AMS(R)S)  (Eearth-to-space) in all three ITU Regions, and must be considered of utmost importance especially in relation with the protection of safety of life aspects (see ITU RR No. 4.10). All above Constitution and Regulation applies to the 960-1164 MHz band.
In addition, AMS(R)S (Earth-to-space), a new safety service in this frequency band allocated by WRC-15, through RR No. 5.328AA, needs to be protected.
Moreover, the adjacent band 1164-1215 MHz is allocated to the radionavigation-satellite service (RNSS) (space-to-Earth) and therefore also needs to be protected, in particular with respect to the safety aspects and applications of the RNSS.	Comment by DG Audio PMSE 960-1164 MHz: To be discussed relating to safety aspects




Table 11: RR Region 1 allocation in the band 960-1164 MHz 
	Frequency band
	RR Region 1 Allocation to services

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


5.327A : The use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service is limited to systems that operate in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 417 (Rev.WRC-15). (WRC-15)
5.328 : The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated groundbased facilities. (WRC-2000)
5.328AA : The frequency band 1 087.7-1 092.3 MHz is also allocated to the aeronautical mobile-satellite (R) service (Earth-to-space) on a primary basis, limited to the space station reception of Automatic Dependent Surveillance-Broadcast (ADS-B) emissions from aircraft transmitters that operate in accordance with recognized international aeronautical standards. Stations operating in the aeronautical mobile-satellite (R) service shall not claim protection from stations operating in the aeronautical radionavigation service. Resolution 425 (WRC-15) shall apply. (WRC-15)

WRC-07[footnoteRef:3]  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. [3:  RESOLUTION 417 (WRC-15) : Use of the band 960-1164 MHz by the aeronautical mobile (R) service 
https://www.itu.int/net/ITU-R/conferences/docs/ties/wrc-res-417-en.pdf] 

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



[bookmark: _Toc491958505]Current ICAO regulatory status responsIbility forof the frequency band related to ARNS and AM(R)S systems	Comment by DG Audio PMSE 960-1164 MHz: To be checked
To be confirmed/completed by ICAO	Comment by ICAO: Text here looks fine as is
Regarding the ICAO doc 9718 :
The International Civil Aviation Organization (ICAO) is a UN specialized agency, established by States in 1944 to manage the administration and governance of the Convention on International Civil Aviation (Chicago Convention[footnoteRef:4]). [4:  Chicago convention.............] 

ICAO works with the Convention’s 191 Member States and industry groups to reach consensus on international civil aviation Standards and Recommended Practices (SARPs) and policies in support of a safe, efficient, secure, economically sustainable and environmentally responsible civil aviation sector. These SARPs and policies are used by ICAO Member States to ensure that their local civil aviation operations and regulations conform to global norms, which in turn permits more than 100,000 daily flights in aviation’s global network to operate safely and reliably in every region of the world.
Source : ICAO website (https://www.icao.int/about-icao/Pages/default.aspx)
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 and related documents 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 requirements of the Radio Regulations for procedures in aeronautical communications.
ICAO SARPs, as contained in the Annexes to the ICAO Convention, constitute the rule of law for international civil aviation. Annex 10 and related documents contains provisions for communications, navigation and surveillance, as well as other technical and operational requirements.





[bookmark: _Toc491958506]Current CEPT regulatory status of the frequency band 960 - 1164 MHz
As refers to EFISECA table (see ERC Report 25 []), , the allocation for 960 to 1164 MHz at CEPT level refers to ITU with additional footnote regarding the harmonisation by NATO in this band.	Comment by DG Audio PMSE 960-1164 MHz: Reference to be added in Annex

Table 2: ECA table allocations and applications in the band 960-1164 MHz
To be checked
	960 MHz - 1164 MHz

	RR Region 1 Allocation and RR footnotes applicable to CEPT
	European Common Allocation and ECA Footnotes
	Applications
	Notes

	AERONAUTICAL MOBILE (R) 5.327A
AERONAUTICAL RADIONAVIGATION 5.328 5.328AA
	AERONAUTICAL MOBILE (R) 5.327A
AERONAUTICAL RADIONAVIGATION 5.328 
5.328AA        ECA36
	Aeronautical military systems
Aeronautical navigation
	Military use includes JTIDS/MIDS
Including DME, SSR, TACAN


5.327A : The use of the frequency band 960-1 164 MHz by the aeronautical mobile (R) service is limited to systems that operate in accordance with recognized international aeronautical standards. Such use shall be in accordance with Resolution 417 (Rev.WRC-15). (WRC-15)
5.328 : The use of the band 960-1 215 MHz by the aeronautical radionavigation service is reserved on a worldwide basis for the operation and development of airborne electronic aids to air navigation and any directly associated groundbased facilities. (WRC-2000)
5.328AA : The frequency band 1 087.7-1 092.3 MHz is also allocated to the aeronautical mobile-satellite (R) service (Earth-to-space) on a primary basis, limited to the space station reception of Automatic Dependent Surveillance-Broadcast (ADS-B) emissions from aircraft transmitters that operate in accordance with recognized international aeronautical standards. Stations operating in the aeronautical mobile-satellite (R) service shall not claim protection from stations operating in the aeronautical radionavigation service. Resolution 425 (WRC-15) shall apply. (WRC-15) 
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. 
[bookmark: _Toc491958507]Current national regulatory status of the frequency band 960 - 1164 MHz
In CEPT countries, the band 960-1164 MHz is allocated to the aeronautical mobile en-Route, aeronautical radionavigation services, and in part to the Aeronautical Mobile satellite en-Route service (Earth-to-space).
Based on national decisions, one administration has made part(s) of this band available for audio PMSE and another administration for fixed services (see EFIS[footnoteRef:5]). 	Comment by DG Audio PMSE 960-1164 MHz: To be checked with EFIS database (ECO (Bruno)) [5:  www.efis.dk ] 

Many CEPT administrations share the band 960-1164 MHz between Civil Aviation and the Military based on national joint agreements and on mutually agreed sharing procedures (Ref ECA table of allocations, Footnote ECA36).	Comment by ICAO: Add reference to the relevant footnote in ECA toa


[bookmark: _Toc477451229][bookmark: _Toc491958508]Other organisations responsIbility for the use of the frequency band related to ARNS and AM(R)S systems	Comment by Ofcom: Propose that any relevant text in 1.5 is moved to section 3.4 so that "Other Organisations" are only considered once - this will shorten the report and aid reading
[bookmark: _Toc491958509]EDA (European Defense Agency) and NATO/Military
to be completed by EDA and by and NATO/Military
[bookmark: _Toc491958510]
[bookmark: _Toc491958511]
[bookmark: _Toc491958512]European Aviation Safety Agency (EASA)
to be completed by EASA, 
Responsability of EASA to be clarified 
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 :	Comment by Ofcom: Not clear on the relevance of this in relation to answering the question from WGFM
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)


[bookmark: _Toc491958513]EUROCONTROL
to be completed by EUROCONTROL
[
Network Manager	Comment by Ofcom: Not clear on the relevance of this in relation to answering the question from WGFM
Air traffic capacity in Europe
Cost related to capacity decrease
Safety Impact
Impact on current systems operating in the band and the related safety cases and operational environment.
Additional cost
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
Aviation CNS modernisation programme
LDACS
CNS modernisation
EUROCONTROL is a Civil/military organisation
Impact on Military operations
The 960-1164MHz band is shared with Military, Civil safety of life users have a stable environment in the band through joint National and International coordination efforts with where the military users which areremains subject to similar aviation safety constraints. ]	Comment by ICAO: Edits to make sentence clearer


[bookmark: _Toc486953985][bookmark: _Toc491958514]
[bookmark: _Toc491958515]Single European Sky ATM Research (SESAR)
to be completed by SESAR
Within the EU, Single European Sky (SES) legislation, e.g. Commission IRs (EU) 1035-2011[footnoteRef:6] and 1034/2011[footnoteRef:7], is in force[footnoteRef:8] and may also have more wide applicability. This regulatory regime requires that hazard identification as well as risk assessment and mitigation are systematically conducted for any changes to those parts of the ATM functional system and supporting arrangements within their managerial control by air traffic service providers (ANSPs) before bringing new Air Traffic Management facilities into use or when changes to existing facilities are foreseen; in the present context such changes to be investigated may include changes to the RF environment.  [6:  COMMISSION IMPLEMENTING REGULATION (EU) No 1035/2011 of 17 October 2011 laying down common requirements for the provision of air navigation services]  [7:  COMMISSION IMPLEMENTING REGULATION (EU) No 1034/2011 of 17 October 2011 on safety oversight in air traffic management and air navigation services]  [8:  1034/2011 and 1035/2011 have been repealed by COMMISSION IMPLEMENTING REGULATION (EU) 2016/1377, the main provisions of which become applicable on 1st January 2019.] 

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.





[bookmark: _Toc477451234][bookmark: _Toc491958516]Current and future systems and technologies in the frequency band 
960 - 1164 MHz	Comment by Ofcom: Propose moving to annex as purely informative and not directly related to the question from FM
To be confirmed/completed by ICAO, AC, DEF, EUROCONTROL
To make short sentences in each table to introduce current and future systems in the band 960-1164 MHz 
Reference to be added regarding the RNSS in 1164-1215 MHz
The frequency band 960-1164215 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. It is important to note that  prime radionavigation systems operate up to 1215 MHz. Moreover, the adjacent band 1164-1215 MHz is allocated to the radionavigation-satellite service (RNSS) (space-to-Earth).

According to the Frequency Spectrum Management Panel (FSMP),   tThe 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.	Comment by ICAO: The ICAO Position is an official position of ICAO, adopted by ICAO Council after a formal Coordination process with all (191) Contracting States
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.
[bookmark: _Toc486953988][bookmark: _Toc491958517]Civil radionavigation and communication systems
Table 1: Civil aeronautical systems currently in use in the band 960 to 1164 MHz
	System
	Frequency (MHz)
	Notes/Description

	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, limited Air 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 and receiving on 1090 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)	Comment by ICAO: UAT should be in table, is being pursued actively for RPAS use  as well as for smaller aircraft with power bus limitations.
	978 MHz
	978 MHz is used for ADS-B, known in this case as Universal Access Transceiver. It is not currently implemented in Europe, however it is currently being pursued to support RPAS/Drone and smaller aircraft use in Europe.

	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	Comment by ICAO: Now covered in table
Table 2: Future Civil aeronautical systems in the band 960 to 1164 MHz 
	System
	Frequency (MHz)
	Notes/Description

	L Band Digital Aeronautical Communication System (LDACS)
	960-1164
	LDACS received an allocation between 960 to 1164 MHz at the WRC 2007 (RES 417 modified in 2015) 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 and detect and avoid: systems under development – could be introduced if seen as a viable solution (MOPS EUROCAE WG-105)



[bookmark: _Toc491958518]Military radionavigation and communication
Table 3: Military aeronautical systems currently in use in the band 960 to 1164 MHz
	System
	Frequency (MHz)
	Notes/Description

	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 by Civil Aviation as DME.  TACAN also has in an air-to-air mode, where aircraft transmit on the beacon frequencies..	Comment by ICAO: Clarification, Civil Aviation does not use air-to-air. 
Observation: Air-to-air transmissions may be used over land, however for some countries such use is prohibited.

	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 frequencies 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 	Comment by Vaughan John: 873.6 MHz?
	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, except in air-to-air mode.
Note 2: A frequency remapping of the 51 channels for JTIDS/MIDS is currently being implemented in some terminals. This would lead to a reduction in the number of frequencies used by those JTIDS/MIDS terminals, and a corresponding increase in the usage of the remaining frequencies.	Comment by ICAO: GNSS reception is not the reason for the remapping.


Table 4: Future military systems in the band 960 to 1164 MHz
	System
	Frequency (MHz)
	Notes/Description

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







FuturE systems and technologies in the frequency band 
960 - 1164 MHz
to be completed by ICAO, AC, DEF
Civil radionavigation and communication systems
Military radionavigation and communication
Table 4: Future military systems in the band 960 to 1164 MHz
	System
	Frequency (MHz)
	Notes

	Joint Tactical Information Distribution System/Multifunctional Information Distribution System (JTIDS/MIDS) – also known as Link16
	37 frequencies across the range 969 to 1164 
	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 37 distinct channels. Equipment is required to use standardised additional capabilities to mitigate risks of interference to aviation systems.

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


[bookmark: _Toc491958536]Legal and Regulatory issues of introducing low power audio pmse in the band 960-1164 MHz
[bookmark: _Toc491958537]ITU level
Referring to the ITU-R RR, there is no appropriate MOBILE allocation supporting PMSE in the band 960 - 1164 MHz which is globally allocated to the Aeronautical Radionavigation Service (ARNS), Aeronautical Mobile en-Route service AM(R)S and in part to the Aeronautical mobile-satellite en-Route service (earth-to-space).	Comment by ICAO: Do we need to add a reference again to ITU Constitution?  (legal)	Comment by ICAO: AM(R)S is a subset of Mobile
Following RR Articles should be considered [+ blabla Art 4.10]:  	Comment by DG Audio PMSE 960-1164 MHz: To be completed
Therefore, PMSE applications will have to be operated under Article 4.4 :. "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."
Article 1.169 "harmful interference: Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS)."

Then, the ITU-R Regulations do not prevent any administration introducing PMSE applications in the band 960-1164 MHz, providing that such uses shall not cause any harmful interference on the aeronautical systems, within or outside the national borders, or claim protection from harmful interference.
ITU-R Regulations do also not hinder any eventual harmonisation, in particular within CEPT, as long as the aeronautical services are adequately protected.
[bookmark: _Toc486954009][bookmark: _Toc486954010]
[bookmark: _Toc491958538]ICAO level
to be confirmed by ICAOhttp://www.icao.int/publications/Pages/doc7300.aspx

Is there any issues need to be addressed?
To be completed with the ICAO letter (FM51(17) Info 71_ICAO response to letter from WGFM on PMSE sharing in the frequency band 960 to 1164 MHz)
The various articles of the ICAO Convention (Chicago Convention) oblige States to undertake or adopt measures to ensure the safety of overflying aircraft. These measures include standards and recommended practices which require aircraft and aeronautical service providers on the ground to operate certain ICAO standardized equipment for Communication, Navigation and Surveillance.	Comment by ICAO: High level statement as a lead in…
The 960-1164 MHz frequency band is extensively used on a worldwide basis for aviation safety of life systems. In line with the consistent annual growth of air traffic of 5% on a global basis, the use of those systems keeps growing and flexibility in changing frequency assignments is a key element in managing the band. It should also be noted that the adjacent band (1164-1215 MHz) is allocated and used by GNSS systems.
At WRC-07, WRC-12 and WRC-15, ICAO and the aviation community looked for additional spectrum allocations to support new aviation safety systems. After study, the approach chosen was to implement those systems in bands already in use by aviation services. This approach is only possible because aviation controls the environment in these bands, through the mandatory use of international aeronautical standards (SARPs[footnoteRef:9]) and regionally coordinated air navigation agreements.	Comment by ICAO: Edit in note [9:  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 adopted 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.
] 

Due to its safety of life nature, aviation cannot afford to be reactive.  It is necessary to take preventative action to avoid an issue that would compromise safety rather than respond to a consequence of the issue.  That preventative action should be in the form of a strong regulatory regime that either prevents, or as a minimum, minimises the risk to an acceptable level that is consistent with safe aircraft operation.  When the regulatory regime is judged to be insufficient, then aviation has to take appropriate action to maintain safety.  That action will be in the form of modifying or in the worst case (e.g. volcanic ash from Eyjafjallajökull Iceland) cease operations with a resultant economic and political impact.	Comment by ICAO: A lead in-text for the below,  also explaining the pro-active approach that is required when dealing with anything that affects a safety service.
[bookmark: _GoBack]Aviation operations need to be supported by appropriate Safety Cases, as a means of structuring and documenting the demonstration of the safety of air traffic management services and systems. An essential aspect addressed by Safety Cases is that of risk assessment and mitigation (see for example Commission Implementing Regulation (EU) documents 1034/2011 and 1035/2011 and UK document CAP760), which in turn relies on equipment operating in accordance with specified standards, or shutting off if it does not. This is handled through equipment standardization, certification and monitoring, and in the case of non-civilian aviation systems (e.g., JTIDS/MIDS) through implementation of terminal-resident EMC features that shut the emitter down if it attempts to operate outside the parameters assumed in the safety case. It should be noted the form and function of those EMC features required aviation certification.
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 (for example ETSO by EASA)under a Technical Standard Order (TSO) issued by a responsible body.	Comment by ICAO: FAA issues TSOs, EASA issues ETSOs
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.
Aeronautical equipment is required to undergo stringent type-certification and its operation is required to undergo safety-cases to ensure safe operation of aircraft.  Consistently with ITU RR No. 4.10, ICAO considers that non safety of life services, willing to share a safety of life frequency band will have to comply with the aviation safety requirements applicable to that frequency band (Certification of radio equipment (including software and hardware) and radio operators (ITU RR, Art 37 operator's certificate), as well as assumption of liability). In order to support the required Safety Cases, any equipment and its operation in the band must be standardized and type approved  (e.g. assurance against causing a safety issue to aircraft due to equipment malfunction), certified and licensed to comply with appropriate standards and the items listed above, or shut off.	Comment by ICAO: Clarifies burden of aviation type-cert to ensure safety compliance	Comment by ICAO: Text moved from page 21, replaces deleted text below. Text also modified to align with telecomms/radiocomms language, rather than aviation language.  Detailed discussion as per Editor's Note 16 may be needed later in document, or in an appendix - but not here.
	Comment by ICAO: Delete, see ICAO comment above.

Airspace Regulatory Requirements
Aircraft operating in PBN airspace (RNAV and RNP routes) are required to operate to specific performance requirements, as defined in the navigation specifications in ICAO Doc 9613, "Performance Based Navigation (PBN) Manual". On-board aircraft systems are required to:
monitor both the required and the estimated navigation system performance;
display cross-track deviation to the pilot, scaled to RNP;
monitor and alert for navigation integrity;
alert the crew when RNP requirements are not met.
Degradation of the DME data received by an aircraft, as a result of aggregate interference, would impact the aircraft's ability to maintain the specified navigation solution and lateral track accuracy. This would lead to non-conformance with airspace requirements.
The introduction of a new system in the band cannot be allowed to upset the existing compatibility analysis assumptions and consequently the established sharing and usage arrangements and usage of the band. This, in addition to creating potential safety issues, would affect the efficiency of spectrum utilization in the band.	Comment by ICAO: The issue is one of feasibility, the introduction of PMSE in the band is not a done deal
The introduction of a new system in the band would also require Air Navigation Service Providers to review their safety cases. Such a review shall not lead to the need to introduce less efficient procedures, new mitigation measures, or additional training. 
On a global basis, the frequency band 960-1 215 MHz is used for DME (Distance Measurement Equipment) systems; this use will continue and increase well beyond 2030.
In most airspaces it is required to navigate by using multiple DME ground stations for position determination.	Comment by ICAO: Nitpick
Sharing and compatibility studies shall take into account the protection given to aeronautical radionavigation (DME) in the ITU Radio Regulations.
Two sub-bands centred around the frequencies 1 030 MHz and 1 090 MHz are reserved for Secondary Surveillance Radar (SSR) and are also used by a number of other aviation systems, including ACAS, ADS-B and ADS-B reception by satellite.	Comment by ICAO: Nitpick
The frequency 978 MHz is standardized for the Universal Access Transceiver (UAT), which provides for ADS-B and up-linking of data messages to the aircraft. This system is currently operational in some Regions and is currently being considered on a broader scale for use by unmanned aircraft.
Human factors principles need to be observed in the design and certification of radio navigation aids and surveillance systems (Ref: ICAO Annex 10 Vol I, Navigation Systems and Vol IV, Surveillance Systems). Similarly, the same considerations would need to apply to any other systems, which may affect the operations of the radionavigation aids and surveillance systems.	Comment by ICAO: This copied out of Annex 10 Vol I & IV
In light of the above, ICAO would strongly oppose the introduction of any new system in the 960-1164 MHz band unless it can be ensured that:	Comment by ICAO: ICAO Position is a term we use for the approved positions for a WRC.  However if a future action is taken that would be seen as dangerous by aviation, then this action would be "strongly opposed" and appropriate action taken to ensure safety.
· the new system is completely compatible with existing and planned aviation systems based on testing and analysis that has been agreed by aviation regulators;
· the parameters for the new system will be captured in an internationally recognized standards document;
· the new system will be certified (including software and hardware) by the competent national regulatory authorities; will be maintained to meet throughout its service life the operational parameters assumed in the aviation testing/studies; will perform self-monitoring to ensure that it shuts down if it moves outside those agreed parameters; and the self-monitoring/shutdown function itself will also be certified;
· the new system will include time-stamped logging of essential transmitter parameters, such as frequency use and power levels for post incident/accident investigation purposes;
· the new system will not impact:
· the ability of aviation to manage existing and planned aviation systems and
· the ability of aviation authorities to modify operating frequency assignments, powers and signal contents of the aviation systems without introducing additional coordination mechanisms;
· the operator of the new system must accept all legal liability in case of interference to aviation systems [e.g., due to false channel selection, excessive power, human error, device failure], and recognize that aviation systems operators have no liability in case of interference to the new system; and
· personnel responsible for the operation of non-aviation systems in the 960-1164 MHz band shall be required to achieve similar levels of certification to those stipulated in the Radio Regulations for operators of aviation systems (radio operator's certificate).
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.
As indicated in the ICAO Global Air Navigation Plan (5th edition, 2016 - https://www.icao.int/airnavigation/Pages/GANP-Resources.aspx), the band is already highly populated with safety critical aeronautical systems and is intended as the home for the future implementation of evolving aeronautical systems.  	Comment by ICAO: Added a reference to a publicly available document showing the long-term evolution plans of aeronautical systems and procedures
Standards , operator certificates questions and conclusion to be provided by ICAO/Eurocontrol/CAA
 
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. 





[bookmark: _Toc491958539]CEPT level
[bookmark: _Toc491958540]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.
[bookmark: _Toc491958541]Cross border interference
In accordance with Art 4.4, national implementation of PMSE can only be done under the express condition that such a system 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 Radio Regulations.	Comment by ICAO: Para moved from below (National Regulation).  Fits better here
Based on the technical compatibility studies,Regulatory cross border interference issues need tocould be identified based on technical compatibility studies. 	Comment by ICAO: Clarify scope
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.	Comment by Ofcom: This is specifying a solution without an assessment and is outside the scope of the question from FM

[bookmark: _Toc477451246]National level	Comment by Ofcom: This has either been addressed in other parts or is outside the scope of the question from FM




[bookmark: _Toc491958542]National regulation
Provided that international radioregulatory and aeronautical safety obligations are met, Tthe introduction of low power audio PMSE in the band 960-1164 MHz is a sovereign decision on the destinationdesignation of this public resource. Each administration will have to consider the European wide aeronautical usages.	Comment by ICAO: ITU and ICAO regulations are treaty text
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.	Comment by ICAO: Irrelevant in context.
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.

[bookmark: _Toc491958543]Implementing PMSE nationally under Art 4.4, shall only be done with the express condition that such PMSE system shall not cause harmful interference to, and shall not claim protection from harmful interference caused by, a station operating in accordance with the Radio Regulations provisions.	Comment by ICAO: This sentence was moved up

[bookmark: _Toc491958544]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.
The [nomadic and] temporary nature of PMSE usage may make it difficult for enforcement authorities to locate an interference source, hence the consideration of licence conditions requiring identification within the PMSE signal would be necessary.	Comment by ICAO: This sentence moved up from 4.4.4.  Identification of interference source is necessary.  See also ITU RR Article 19, Identification of stations


[bookmark: _Toc491958545]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 identifiable in order to assume the legal and economic consequences (costs) of any impact in the Air traffic flow.
On the other hand, Administrations should would assume the responsibility of safety, legal and economic consequences if it appears that PMSE user is in full respects of the issuedhis 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, appropriate methodology needs to be identified how such enforcement process can be put in place to ensure that all cases are appropriately resolved?	Comment by ICAO: Statement of fact	Comment by ICAO: Grammar edits
Furthermore, it should be noticed noted that it is very difficult to detect interference (the aeronautical system is in a receiver mode) and to identify in on a short notice the main interferers in the band 960-1164 MHz. During the a flight, the priority for the pilot is the safety of the flight.  So typically report of default of reception is only done made by the pilot after the flight, ie, hours after the effetseffects of PMSE interference. For these reasons, it is primordial essential that the aeronautical band 960-1164 MHz remains free of interference.

[bookmark: _Toc477451250]Interference risk due to commercial usage of the band	Comment by Ofcom: Speculative and outside the scope of the question from FM
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.	Comment by ICAO: Need to address the issue of PMSE license abuse somehow.  Quote available statistics (ANFR + Belgium + ???)
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? 




[bookmark: _Toc477451251][bookmark: _Toc491958546]Other organisations	Comment by Ofcom: See comment above - propose a single section addressing other organisations
to be completed by EDA, EASA, EUROCONTROL, SESAR
[bookmark: _Toc491958547]EDA (European Defense Agency) ) / NATO
[bookmark: _Toc491958548]EASA 
[bookmark: _Toc491958549]EUROCONTROL
[bookmark: _Toc491958550]Single European Sky 
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.	Comment by Ofcom: Speculative and outside the scope of the question from FM
The mitigation of certain hazards may require that additional requirements may be placed in order to adequately reduce the associated risks to appropriate levels, perhaps involving additional functionality, processes, training of personnel etc. 	Comment by DG Audio PMSE 960-1164 MHz: Same texts in section 1.5.4
This means practically that analyses need to be carried out during the development of the new / changed system as particular hazards may require mitigations that involve changes in design or additional functionality, processes or training that must be implemented before the change may be implemented.
Risk classification schemes have been developed at a European level, e.g. EUROCONTROL ESARR 4 - Risk Assessment and Mitigation in ATM, which provides minimum requirements.
Where the changes to facilities are deemed to have certain levels of potentially severe outcome then the competent authorities are required to review the safety arguments provided by the ANSPs associated with the new functional systems or proposed changes to existing functional systems. This collation of the safety arguments etc. can be known as a “safety case”.
It appears to be appropriate that consideration of the sharing of frequency bands within which ATM equipment operates should also be subject to a similar process of systematic hazard identification, risk assessment and mitigation consideration. It may be that the mitigation of certain risks may require technical mitigations to be introduced in the PMSE equipment and this may require additional requirement to be included in system standards.



[bookmark: _Toc491958551][Economic Aspects
To be completed with IATA letter (FM51(17) Info 70_IATA letter to WGFM on PMSE in 960 - 1164 MHz)
To be discussed during the next DG session and proposal from UK and Sweden to remove the current text below.
[bookmark: _Toc491958552]CURRENT ECONOMIC AND SOCIAL BENEFITS OF AIR TRANSPORT 
The data of this section comes from ATAG reports 2016[footnoteRef:10] “Aviation : Benefits Beyond Borders”  [10:  http://www.atag.org/component/downloads/downloads/346.html] 

 and Study on the Modelling of Airport Economic Value[footnoteRef:11]. [11:  http://www.eurocontrol.int/sites/default/files/publication/files/airport-economic-value-final-report.pdf
] 

This section provides a snapshot of the importance of air transportation on a global scale. The use of radio frequencies is an integral part of the worldwide economic and social benefits; there is a massive financial investment in aircraft by business and commercial operators in order to provide their service. 
As shown below, the magnitudes of scale resulting from global air transportation has the ability to deliver an amazing amount of socio-economic values.
[bookmark: _Toc491958553]EMPLOYMENT
In 2014 the air transport industry supports 62.7 million jobs globally.
It directly creates 9.9 million jobs worldwide (60% for airports, 27% for airliners, 11% for aerospace sector, 2% for air navigation service providers (ANSPs) …)
11.2 million indirect jobs are created via purchases of goods and services from companies in the air transport supply chain
5.2 million jobs are induced through spending by industry employees 
Almost 36.3 million direct and indirect jobs are created through air transport’s catalytic impact on tourism 
 ECONOMIC BENEFITS 
Aviation provides the only worldwide rapid transportation system which makes it essential for global business and tourism 
Aviation’s total global economic impact (including direct, indirect, induced and the catalytic effects of tourism) is estimated at $2.7 trillion, equivalent to 3.5% of world gross domestic product (GDP) 
Aviation transported approximately 3.57 billion passengers in 2015 
Aviation carried 51.2 million tonnes of freight in 2015 and 35% of interregional exports of goods by value 
Daily value of goods sent by air is now $17.5 billion 
Research conducted in the US suggests that for every $100 million dollars invested in aerospace yields an extra $70 million in GDP year after year. 
[bookmark: _Toc491958555]SOCIAL BENEFITS
 Aviation broadens people’s leisure and cultural experiences via wide choice/affordable access to     destinations across the globe 
Improves living standards and alleviates poverty through tourism 
Often serves as the only means of transportation to remote areas promoting social inclusion 
· Contributes to sustainable development by: 
· Facilitating tourism and trade 
· Generating economic growth 
· Creating jobs 
· Increasing tax revenues 
[bookmark: _Toc491958556]SESAR (Single European Sky ATM Research) OBJECTIVES
The objective of European Commission is to reduce the extra costs of close to 5 billion Euros each year to airlines and their customers and to develop means to allow airlines to fly their preferred (and more direct) routes.
SESAR expecting performances:
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.
[bookmark: _Toc491958557]PMSE INTRODUCTION RISKS
PMSE introduction, in the 960 – 1164 MHz band, will slow down, constrain or freeze the evolution of aeronautical systems (SESAR for instance).
One of the additional points is that potential interferences will result an increase of the separation between aircraft to ensure safety. As a result of the domino effect, this non predictive air traffic flow reduction will also lead to an extra cost for airports and airliners. 
In terms of safety enhancement, GNSS interferences would lead to rejection of the increased traffic, fuel consumption and noise and emissions augmentation, while dropping down public safety.
In terms of economy, the modification of the current receiver performances will lead to a huge impact on associated costs as the current receivers are covered by high level qualification standards.
The average recurring cost of an airborne air transport DME is roughly 50 kUS Dollars (Aircraft are equipped with two DMEs). As order of magnitude, any modification, new qualification and certification of a DME on an aircraft (Validation, Laboratory and Flight tests) will lead to a Non Recurring Cost between 400 kEuros and 500 kEuros for a given aircraft program. 
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 and Airworthiness Authorities. In addition to that, PMSE user causing interference should be identified in order to assume the legal and economic consequences (costs) of any impact in the air traffic flow.]
[bookmark: _Toc491958558]Feasibility
[bookmark: _Toc491958559]Impact on existing and future aeronautical systems related to introduction of PMSE in the frequency band 960-1164 MHz 
[bookmark: _Toc477451258][bookmark: _Toc491958560]Constraint on aeronautical spectrum organisation 	Comment by Ofcom: This section is speculative and largely outside the scope of the question from FM
Since many years and for the time being, tThe frequency band 960 – 1164 MHz is used by aeronautical applications under the two ARNS, AM(R)S and AMS(R)S ARNS allocations worldwide. This internationally recognised status allows worldwide-harmonised aeronautical systems to be standardised byat 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.	Comment by ICAO: Minor edits	Comment by ICAO: Turn into a question, then appropriate text	Comment by Ofcom: Opinion with no supporting evidence/justification
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, …-). 	Comment by ICAO: Turn into a question, then appropriate text	Comment by Ofcom: Opinion with no supporting evidence/justification
Moreover, dDue to the safety of life objective in the aeronautical domain, a process of international discussion and agreement (as prescribed in the ICAO Convention) is necessary to ensure that any systems introduced as part of the infrastructure evolution are appropriate and safe.  Therefore, the lead-time for aeronautical equipment, standardisation and regulation is very long. Typically up 5 to 10 years are necessary to introduce a change to an existing 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. 	Comment by Ofcom: Opinion with no supporting evidence/justification	Comment by ICAO: The added text explains briefly the process of developing/adopting SARPS.  Text comes out of existing ICAO documentation.
The long lead time adapting to any change in the operating conditions, due to the introduction of a new system in the band may in the worst case impose severe and unacceptable constraints on the existing aviation systems.	Comment by ICAO: This is a valid and serious concern
This loss of evolution capabilities is not acceptable for the aviation community.	Comment by Ofcom: There is no evidence that PMSE sharing in the band will constrain the evolution of aero capabilities
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.
Flight safety
To be completed
[bookmark: _Toc491958561]Safety of life
To be completed


[bookmark: _Toc491958562]Impact for future PMSE in the frequency band 960-1164 MHz
[bookmark: _Toc477451262]PMSE business case	Comment by Ofcom: Not relevant to the question from FM
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.
[bookmark: _Toc491958565]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.
[bookmark: _Toc491958567]Need for certification (PMSE equipment and operator)
Consistently with ITU RR No. 4.10, non safety of life services, willing to share a safety of life frequency band will have to comply with the aviation safety requirements applicable to that frequency band (Certification of radio equipment (including software and hardware) and radio operators (ITU RR, Art 37 operator's certificate), as well as assumption of liability).  In order to support aeronautical Safety Cases for systems operating in the band, any non-aeronautical equipment operating in the band must also be certified to completely comply with appropriate standards, or otherwise shut off.	Comment by ICAO: Need to have something factual here.  This text is shortened/paraphrased out of the ICAO letter.
All the existing aeronautical systems have to go through a certification process for both the equipment and the operators using the equipment.	Comment by Ofcom: The purpose of this report is to carry out preliminary investigations on regulatory and legal issues. This is mandating a spectrum management approach and is therefore outside the scope of the question	Comment by ICAO: A certification process is a legal/regulatory issue.  This text may belong elsewhere, but should not be completely deleted.  Could also turn some of the deleted text into a question, as feasibility study is a part of the assigned task
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.



[bookmark: _Toc491958568][Regulatory status of pmse sharing in the band 960-1164 MHz]
[bookmark: _Toc491958569]Conclusion
The introduction of PMSE in the band 960 to 1164 MHz raised several regulatory and legal issues. This report addresses them:  	Comment by Ofcom: The conclusion (in response to the question from FM) should state that there are no legal or regulatory restrictions to PMSE sharing in the band - see proposed exec summary
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.  	Comment by Ofcom: This is related to the technical studies and is outside the scope of this report
Compatibility with some incumbent applications cannot be studied because of their confidential aspects. Therefore further studies are required at national level.
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. 
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. 
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.
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. 	Comment by Ofcom: Speculative and outside the scope of the question from FM
Any introduction of PMSE in the band will need to be made under a proper regulatory framework, that ensures that:	Comment by ICAO: Conditions copied from ICAO letter
	(I) the new system is completely compatible with existing and planned aviation systems based on testing and analysis that has been agreed by aviation regulators;
	(2) the parameters for the new system will be captured in an internationally recognized standards document;
	(3) the new system will be certified (including software and hardware) by the competent national regulatory authorities; will be maintained to meet throughout its service life the operational parameters assumed in the aviation testing/studies; will perform selfmonitoring to ensure that it shuts down if it moves outside those agreed parameters; and the self-monitoring/shutdown function itself will also be certified;
	(4) the new system will include time-stamped logging of essential transmitter parameters, such as frequency use and power levels for post incident/accident investigation purposes;
	(5) the new system will not impact:
	i. the ability of aviation to manage existing and planned aviation systems and
	ii. the ability of aviation authorities to modify operating frequency assignments, powers and signal contents of the aviation systems without introducing additional coordination mechanisms;
	(6) the operator of the new system must accept all legal liability in case of interference to aviation systems [e.g., due to false channel selection, excessive power, human error, device failure], and recognize that aviation systems operators have no liability in case of interference to the new system; and
	(7) personnel· responsible for the operation of non-aviation systems in the 960-1164 MHz band shall be required to achieve similar levels of certification to those stipulated in the Radio Regulations for operators of aviation systems (radio operator's certificate).


 radio regulation regardinG the Aeronautical services 
[bookmark: _Toc491958570]RR ARTICLE 43 "Special rules relating to the use of frequencies"
43.1 § 1 Frequencies in any band allocated to the aeronautical mobile (R) service and the aeronautical mobile-satellite (R) service are reserved for communications relating to safety and regularity of flight between any aircraft and those aeronautical stations and aeronautical earth stations primarily concerned with flight along national or international civil air routes.
43.2 § 2 Frequencies in any band allocated to the aeronautical mobile (OR) service and the aeronautical mobile-satellite (OR) service are reserved for communications between any aircraft and aeronautical stations and aeronautical earth stations other than those primarily concerned with flight along national or international civil air routes.
43.3 § 3 Frequencies in the bands allocated to the aeronautical mobile service between 2 850 kHz and 22 000 kHz (see Article 5) shall be assigned in conformity with the provisions of Appendices 26 and 27 and the other relevant provisions of these Regulations.
43.4 § 4 Administrations shall not permit public correspondence in the frequency bands allocated exclusively to the aeronautical mobile service or to the aeronautical mobile-satellite service.
43.5 § 5 In order to reduce interference, aircraft stations shall, within the means at their disposal, endeavour to select for calling the band with the most favourable propagational characteristics for effecting reliable communication. In the absence of more precise data, an aircraft station shall, before making a call, listen for the signals of the station with which it desires to communicate. The strength and intelligibility of such signals are useful as a guide to propagational conditions and indicate which is the preferable band for calling.
43.6 § 6 Governments may, by agreement, decide the frequencies to be used for call and reply in the aeronautical mobile service and the aeronautical mobile-satellite service.
[bookmark: _Toc491958571]RR ARTICLE 44 "Order of priority of communications"
44.1 § 1 The order of priority for communications[footnoteRef:12] in the aeronautical mobile service and the aeronautical mobile-satellite service shall be as follows, except where impracticable in a fully automated system in which, nevertheless, Category 1 shall receive priority: [12:  44.1.1 The term communications as used in this Article includes radiotelegrams, radiotelephone calls and radiotelex calls.
] 

1 Distress calls, distress messages and distress traffic.
2 Communications preceded by the urgency signal.
3 Communications relating to radio direction-finding.
4 Flight safety messages.
5 Meteorological messages.
6 Flight regularity messages.
7 Messages relating to the application of the United Nations Charter.
8 Government messages for which priority has been expressly requested.
9 Service communications relating to the working of the telecommunication service or to communications previously exchanged.
10 Other aeronautical communications.
44.2 § 2 Categories 1 and 2 shall receive priority over all other communications irrespective of any agreement under the provisions of No. 35.1.

[bookmark: _Toc491958572]RR ARTICLE 45 "General communication procedure"
45.1 § 1 As a general rule, it rests with the aircraft station to establish communication with the aeronautical station. For this purpose, the aircraft station may call the aeronautical station only when it comes within the designated operational coverage1 area of the latter.
45.2 § 2 An aeronautical station having traffic for an aircraft station may call this station if it has reason to believe that the aircraft station is keeping watch and is within the designated operational coverage area (see No. 45.1.1) of the aeronautical station.
45.3 § 3 When an aeronautical station receives calls in close succession from several aircraft stations, it decides on the order in which these stations may transmit their traffic. Its decision shall be based on the priority in Article 44.
45.4 § 4 If an aeronautical station finds it necessary to intervene in communications between aircraft stations, these stations shall comply with the instructions given by the aeronautical station.
45.5 § 5 Before transmitting, a station shall take precautions to ensure that it will not interfere with a communication already in progress and that the station called is not in communication with another station.
45.6 § 6 When a radiotelephone call has been made to an aeronautical station, but no answer has been received, a period of at least ten seconds should elapse before a subsequent call is made to that station.
45.7 § 7 Aircraft stations shall not radiate carrier waves between calls.

[bookmark: _Toc491958573]RR ARTICLE 4 "Assignment and use of frequencies"
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 factor into account in the assignment and use of frequencies.

[bookmark: _Toc491958574]RR Section VII – Frequency sharing
1.169 harmful interference: Interference which endangers the functioning of a radionavigation service or of other safety services or seriously degrades, obstructs, or repeatedly interrupts a radiocommunication service operating in accordance with Radio Regulations (CS).


To be reorganised with RR reference or ITU Constitution 
ITU constitution (: No. 197 of the Constitution)
ARTICLE 45
Harmful Interference
0.4
197 pp-98  => 0.4 RR
1 All stations, whatever their purpose, must be established and operated in such a manner as not to cause harmful interference to the radio services or communications of other Member States or of recognized operating agencies, or of other duly authorized operating agencies which carry on a radio service, and which operate in accordance with the provisions of the Radio Regulations (No. 197 of the Constitution).
198 pp-98
2 Each Member State undertakes to require the operating agencies which it recognizes and the other operating agencies duly authorized for this purpose to observe the provisions of No. 197 above.
199 pp-98
3 Further, the Member States recognize the necessity of taking all practicable steps to prevent the operation of electrical apparatus and installations of all kinds from causing harmful interference to the radio services or communications mentioned in No. 197 above.


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.
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