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[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 TSGICAO response:

ICAO Standards and Recommended Practices (SARPS) are designed to maintain interoperability such that equipment on an aircraft from one country can communicate with similar equipment in another country. Such interoperability is not required for primary radar functions, and as a result 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. In addition, while various radars have differing design requirements based on their operational applications, parameters for aeronautical radars are contained in a number of ITU-R Recommendations.

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 TSGICAO 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 TSGICAO 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 is 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 35RR Section No. 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 develops aeronautical standards in an international, consensus-based process.  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.Any change in ICAO standards would be an ICAO-led effort following that same approach.

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 TSGICAO 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 those defined in the SARPs.  The ICAO  SP will then be able to evaluate any difference and any potential need to update the SARPs.

ICAO is of the view that this evaluation should also take into consideration Article 35RR No. 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.  In addition numerous references in ITU-R (e.g., recognizes ICAO Annex 10 as the international standards document in WRC-15 Resolution 417 (Rev. WRC-15)) recognize ICAO Annex 10 as the international standards document 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 TSGICAO Response:

The following list contains the EUROCAE avionics standards for ATCRBS, Mode S, ADS-B, and TCAS.
·         Last Light Aviation Secondary Surveillance Radar Transponders MOPSops:  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 TSGICAO Response:
            
ICAO doesn’t define equipment specifications for primary radar and defers to standards defined by ITU-R.

3. Actions on the TSG
4. 
5. The TSG is invited to:
6. Discuss and modify as necessary the proposed response to the ETSI LS. 
7. 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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