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Liaison Statement from ETSI TC ERM TG AERO
on aeronautical radars and related ICAO provisions

(Presented by Secretary)

	SUMMARY

	Attached is a liaison statement from ETSI (16 May 2016) regarding aeronautical radars and related ICAO provisions.  Also attached is a draft response as agreed by the Technical sub-group of the Aeronautical Surveillance Panel (27 June – 1 July 2016).

	ACTION

	Review the attached liaison statement and finalize the draft response developed by the ASP TSG, as required.



Attachment 1, LS from ETSI:


Attachment 2, draft response by ASP TSG:


Attachment 3, LS from ETSI to ITU-R  WP1A: 
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		LIAISON STATEMENT



		Title:

		aeronautical radars and related ICAO provisions



		Date:

		16 May 2016



		

		



		From (source):

		ETSI TC ERM TG AERO



		Contact(s):

		

Paolo Maltese (PAOLO.MALTESE@FINMECCANICA.COM) , ERM TG AERO acting chairman

Andrea Lorelli (andrea.lorelli@etsi.org)  ETSI Technical Officer for ERM TG AERO







		To:

		Ms Mie Utsunomiya (mutsunomiya@icao.int) Secretary Surveillance Panel





		Copy to:

		Mr Loftur Jonasson (ljonasson@icao.int) Secretary Frequency Spectrum Management Panel



		

		



		Response to:
(if applicable)

		See above contacts



		

		



		Attachments: 
(if applicable)

		Liaison Statement to ITU-R WP 1A in attachment



		







Dear Sir/Madam, 

In May 2014 the Radio Equipment Directive (RED) (2014/53/EU) was published in the Official Journal of the European Union.  This Directive will supersede the Radio and Telecommunications Terminal Equipment (R&TTE) Directive on 12th June 2016.  From this date all equipment placed on the market within the European Union must comply with this directive, with the exception that Manufacturers who have equipment that is compliant with the R&TTE directive have until the 12th June 2017 to comply with the RED.

As part of the work associated with the introduction of the RED the European Telecommunications Standards Institute (ETSI), under the Aeronautical Task Group of the EMC & Radio Spectrum Matters Technical Committee (ERM TG AERO) are developing standards for group based primary and secondary aeronautical radar operating in the L, S and X frequency bands.  In undertaking this work the Radar sub-group has undertaken a study of the radio regulatory requirements appertaining to the transmit and receive parameters (including spectral mask)  of these radars that would be applicable within the European Union. As part of those studies the Radar group has reviewed the relevant provisions relevant to unwanted emissions from primary and secondary surveillance radar includes those specified by the ITU (copy of liaison statement sent to the ITU attached for information) and ICAO. They note that ICAO do not have specific requirements with respect to primary radar but that Volume IV, Annex 10 to the Convention on International Civil Aviation defines a number of parameters relevant to secondary surveillance radar.  In order to help the radar sub-group to progress their work it would be helpful if you could provide clarification of the following points:



1) That the ETSI radar sub-group is correct in assuming that there are no regulatory provisions within ICAO relevant to the definition of transmit and receive parameters for primary radar?

2) That the transmitter parameters for Mode A/C transmitters are contained in section 3.1.1 whilst those for Mode S are contained in Section 3.1.2 of Volume IV of Annex 10?

3) The reason as to why the frequency tolerance defined by ICAO for 1090 MHz transponder (3MHz Mode A/C & 1 MHz Mode S) is different to that required by the ITU Radio Regulatory requirements (500 parts in 106 or 545 kHz) and whether there are any plans to update these requirements?

4) The reason as to why the spectral masks defined by ICAO within Volume 1V of Annex 10 for the Mode S Interrogator (Figure 3-2) and Transponder (Figure 3-5) are such that they would appear not to conform with the ITU Radio Regulatory requirements and whether there are any plans to update these requirements?

5) Do you have any comments on the information contained in the liaison statement attached to the ITU?

6) Is there any other information that the ETSI Radar sub-group should take into account when preparing the European Standards for primary and secondary radars?



Best Regards,

Paolo Maltese, ERM TG AERO Chairman 
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Reply Liaison Statement (LS) to the European Telecommunications Standards Institute (ETSI)



(Prepared by Chris Tourigny, FAA)



[bookmark: summary_box]SUMMARY

This working paper documents the ICAO ASWG TSG discussion on the ETSI LS presented in ASWG TSG WP3-30 and proposes a response for the SP Secretary.  Additional information may be necessary to respond to the questions in the LS.  The TSG request for additional information will be provided to the SP Secretary to coordinate with the Frequency Spectrum Management Panel (FSMP) Secretary to assist in formally responding to the ETSI LS.  This work is related to Action Item ASWG/3-26.









1. Introduction



1.1 ICAO received a liaison Statement from ETSI that requests ICAO explain reasons for their perceived differences between the ICAO Annex 10 SARPs and ITU-R radio regulations (RR).

1.2 The TSG is requested to provide some clarifications on some points they make to assist in their development of European standards for primary and secondary radars.

1.3 This effort in the TSG is related to Action Item ASWG/3-26 in that the ETSI LS concerns standards for aeronautical surveillance and collision avoidance systems that are used to protect ICAO and non-ICAO standardized radio equipment.

2. ETSI questions:



2.1 That the ETSI radar sub-group is correct in assuming that there are no regulatory provisions within ICAO relevant to the definition of transmit and receive parameters for primary radar?



Proposed TSG response:



ICAO doesn't maintain equipment requirements in the SARPs for primary radar, however aeronautical surveillance subject matter experts that participate in the SP have indicated that aeronautical primary surveillance radars are well represented in ITU-R Recommendations.  ICAO does, however, maintain guidance materials, such as ICAO Doc 9924, Aeronautical Surveillance Manual, and ICAO Doc 9718, Handbook on Radio Frequency Spectrum Requirements for Civil Aviation.



2.2 That the transmitter parameters for Mode A/C transmitters are contained in section 3.1.1 whilst those for Mode S are contained in Section 3.1.2 of Volume IV of Annex 10?



Proposed TSG response:



Yes, those are the appropriate sections of the SARPs for the secondary surveillance radar (SSR) and transponder.



2.3 The reason as to why the frequency tolerance defined by ICAO for 1090 MHz transponder (3MHz Mode A/C & 1 MHz Mode S) is different to that required by the ITU Radio Regulatory requirements (500 parts in 106 or 545 kHz) and whether there are any plans to update these requirements?



Proposed TSG response:



Appendix 2 of Volume II of the ITU-R RRs does, indeed, indicate a maximum tolerance of 500 parts per million for radiodetermination systems operating in the frequency range used by civil aviation SSR systems. This could appear to indicate differences in the frequency tolerance defined by ICAO and ITU; however it apparent that there are differences within ITU-R as well for SSR systems.  Recommendation ITU-R SM.1045-1 Note 9 indicates that the 1090 MHz transponder may operate within a 3 MHz frequency tolerance, the ICAO SARPs Mode A/C transponder tolerance.  Perhaps this inadvertently didn’t make it into the ITU-R RR and could be updated by the ITU.



Article 35 Section 35.1.1 Note 1 of the ITU-R RRs indicates that the ICAO SARPs is an intergovernmental agreement that governs the use of aeronautical services, provided that the implementation doesn’t cause harmful interference to other countries.  The frequency band that the Mode S interrogator (1030 MHz) and transponder (1090 MHz) operate in only contains aeronautical services, the aeronautical radionavigation service (ARNS) and the aeronautical mobile (route) service (AM(R)S), and the use of these services by international civil aviation is harmonized by ICAO.



Defining standards that are different than those agreed to in ICAO seems contrary to the basic premise of establishing SARPs in the international community and would be very costly and complex for civil aircraft originating in a State that uses the SARPs, but arrives in a State that uses a different set of standards.



ICAO recommends that the frequency tolerance defined in the ICAO SARPs should be considered the international standard for civil aviation SSR systems.



2.4 The reason as to why the spectral masks defined by ICAO within Volume 1V of Annex 10 for the Mode S Interrogator (Figure 3-2) and Transponder (Figure 3-5) are such that they would appear not to conform with the ITU Radio Regulatory requirements and whether there are any plans to update these requirements?



Proposed TSG Response:



References to the SARPs are provided, but it’s not clear to which ITU-R RR they are being compared to make the determination of non-conformity.  In order to properly evaluate the need for changes to the SARPs, please provide additional information, such as which RRs appear to be different than as defined in the SARPs.  The ICAO SP will then be able to evaluate any difference and any need to update the SARPs.



ICAO is of the view that this evaluation should also take into consideration Article 35 Section 35.1.1 Note 1 of the ITU-R RR, as pointed to in the last question.  The 1090 MHz Mode S transponder replies to 1030 MHz Mode S interrogations under the ARNS, but also broadcasts 1090 MHz short and extended length squitters under the AM(R)S.  ITU-R recognizes ICAO Annex 10 as the international standards document in WRC-15 Resolution 417 recognizing a) for aeronautical radionavigation and Radiocommunication systems used by civil aviation.  Further, RES 417 noting a) indicates that ICAO is responsible for developing compatibility criteria between AMS(R)S and other ICAO-standardized aeronautical systems.  Finally, according to RES 417 resolves 1), ITU-R requires the use of 1090 MHz Mode S Extended Squitter (1090ES) to meet the requirements found in the ICAO Annex 10 SARPs, which include the spectral mask referenced in this liaison statement.



As ITU-R provides for ICAO to standardize the civil aviation use of radio equipment operating in the frequency band used by Mode S and Mode A/C equipment, perhaps there is no conflict between the governing documents and one should refer to the ICAO SARPs when defining spectrum standards for ARNS and AM(R)S systems used by civil aviation.  The ICAO SP will, never-the-less, evaluate a more detailed comparison of the ITU-R RRs and the ICAO SARPs to decide if a change is necessary.



2.5 In the context of aircraft fitted devices, is there any other information that the ETSI Radar sub-group should take into account when preparing the European Harmonised Standards for secondary radars?



Proposed TSG Response:



The following list contains the EUROCAE avionics standards for ATCRBS, Mode S, ADS-B, and TCAS.

·         Last Light Aviation Secondary Surveillance Radar Transponders Mops:  Ed-115

·         Mode S transponder MOPS: ED-73E

·         1090 ADS-B MOPS: ED-102A 

·         TCAS MOPS: ED-143





2.6 If in answer to question 1, ICAO does define transmit and receive parameters for primary radars:

              a.           Do you have any comments on the information contained in the liaison statement attached to the ITU?

  b.           Is there any other information that the ETSI Radar sub-group should take into account when preparing the European Standards for primary radars?



Proposed TSG Response:

            

ICAO doesn’t define equipment specification for primary radar and defers to standards defined by ITU-R.



3. Actions on the TSG



The TSG is invited to:

(1) Discuss and modify as necessary the proposed response to the ETSI LS. 

(2) Develop a summary of this activity to be presented as ASWG TSG WP3-26 to respond to the on-going effort in Action Item ASWG/3-26.
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		LIAISON STATEMENT



		Title:

		[bookmark: title]Liaison to ITU-R WP 1A  on aeronautical radars and related  spectrum masks



		Date:

		17 May 2016



		

		



		From (source):

		ETSI TC ERM TG AERO



		Contact(s):

		

Paolo Maltese (PAOLO.MALTESE@FINMECCANICA.COM) , ERM TG AERO acting chairman

Andrea Lorelli (andrea.lorelli@etsi.org)  ETSI Technical Officer for ERM TG AERO







		To:

		Raphael Garcia de Souza (raphael@anatel.gov.br) ITU-R WP 1A Chairman 





		Copy to:

		John Mettrop (john.mettrop@caa.co.uk) ITU-R WP 5B chairman 



		

		



		Response to:
(if applicable)

		See above contacts



		

		



		Attachments: 
(if applicable)
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Dear Mr. Garcia de Souza,



In May 2014 the Radio Equipment Directive (RED) (2014/53/EU) was published in the Official Journal of the European Union.  This Directive will supersede the Radio and Telecommunications Terminal Equipment (R&TTE) Directive on 12th June 2016.  From this date all equipment placed on the market within the European Union must comply with this directive, with the exception that Manufacturers who have equipment that is compliant with the R&TTE directive have until the 12th June 2017 to comply with the RED.

As part of the work associated with the introduction of the RED the European Telecommunications Standards Institute ETSI), under the Aeronautical Task Group of the EMC & Radio Spectrum Matters Technical Committee (ERM TG AERO) are developing standards for group based primary and secondary aeronautical radar operating in the L, S and X frequency bands.  In undertaking this work the Radar sub-group has undertaken a study of the radio regulatory requirements appertaining to the spectral mask of these radars that would be applicable within the European Union As part of those studies the Radar group has reviewed the Radio Regulations provisions relevant to unwanted emissions from primary and secondary surveillance radar as defined by Article 3 and associated provisions in Appendices 1-3. In order for the group to progress their work it would be helpful if you could provide clarification of the following points:



1) That the following formula, taken from ITU-R SM.1138-2 which is incorporated by reference, is the only mandatory means provided within the Radio Regulations for calculating the necessary bandwidth of radars.



Where 	Bn	= Necessary bandwidth

K	= an overall numerical factor which varies according to the emission and which depends upon the allowable signal distortion. It depends upon the ratio of pulse duration to pulse rise time. Its value usually falls between 1 and 10 and in many cases it does not need to exceed 6

t	= pulse duration at half amplitude

2) In the formula above K is defined but is there any guidance on how to determine the value of K that should be used?

3) ITU-R Recommendations SM.853 and SM.1541-6 provide additional formula for calculating the 20dB Bandwidth (assumed to be the necessary bandwidth) of various primary radar waveforms, however what is the regulatory status of using these formulae if the bandwidth determined is larger than that calculated using the equation in 1) above

4) Are there any plans to develop additional formula to represent modern radar waveforms such as non-linear FM and if so what is their intended regulatory status?

5) Given that secondary surveillance radar when operating in Mode S is a combination of a radar system and a communication system how should the necessary bandwidth be determined?

6) That the maximum level of emissions from a radar in the spurious domain is 43 + 10 log (Peak Envelop Power), or 60 dB, whichever is less stringent?

7) That the information provided in ITU-R SM.1541-6 with respect to the 40dB bandwidth and the rate of roll off is formally only guidance material and that the values provided in Appendix 3 Table 1 to the Radio Regulations is the formal requirement?

8) That the boundary between the out-of-band and spurious domains for radar as calculated in accordance with Appendices 1-3 of the Radio Regulations and the relevant ITU-R Recommendations incorporated by reference are applicable from the centre frequency of the emission and not the edge of the allocated frequency band?



Best Regards,

Paolo Maltese, ERM TG AERO Chairman 
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