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Mexico City, Mexico, 8 – 15 February 2018

Agenda Item 7:
Any Other Business
Interpanel Coordination with regard to Reply to ETSI Liaison Statement
(Prepared by SP Secretary and presented by FSMP Secretary)

	SUMMARY

	Preivious Inter-Panel coordination between SP and FSMP produced the ICAO reply to ETSI Statement, which was sent to ETSI dated 22 September 2016. ICAO received an additional clarification request from ETSI which was first provided to SP for their technical consideration. Technical Subgroup (TSG) of SP reviewed the ETSI clarification (refer to Appendix B) and produced a draft reply (Appendix A). This WP contained the draft reply developed by TSG and requests further Inter-Panel coordination with FSMP, since this reply will be sent to an external organization dealing with frequency spectrum matters. 
The action by the FSMP WG/6 is included in paragraph 3.


1. INTRODUCTION

1.1 European Telecommunications Standards Institute (ETSI) is developing standards for ground based primary and secondary aeronautical radar operating in the L, S and X frequency bands as part of their work associated with the introduction of the Radio Equipment Directive (RED).

1.2 Its Radar sub-group has undertaken a study of the radio regulatory requirements appertaining to transmit and receive parameters (including spectral mask) of these radars and has reviewed the relevant provisions related to unwanted emissions from primary and secondary surveillance radar includes those specified by the ITU and ICAO. 

1.3 During this review, they recognized some differences between ITU radio regulations and relevant ICAO provisions contained in Annex 10 Volume IV. 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).

1.4 The TSG was requested by the SP Secretary to provide some clarifications on points raised by ETSI and TSG investigated in details. TSG responses were provided to the SP Secretary and subsequently discussed during the September 2016 FSMP meeting. The response was sent to ETSI dated 22 September 2016, following the coordination with FSMP meeting.

Note 1.- Appendix B (SP2-ASWG4-WP/14) contains the output of the FSMP discussion and the ICAO response to the ETSI LS. 
2. DISCUSSION

2.1 The ICAO reply contained a clarification request to an ETSI’s question as follows.

[image: image15.jpg]eS((—)




Note.- RR No. 35.1 of the ITU 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 and the use of these services by international civil aviation is harmonized by ICAO.

2.2 SP secretary and FMSP secretary received additional response from ETSI dated 3 July 2017 and concluded further investigation and coordination between panels are required to progress this work.

2.3 In order to assist inter panel coordination as well as provide accurate information to ETSI, Technical Sub group (TSG) of Surveillance Panel was requested to provide some clarifications and guidance of the points described in the Letter from ETSI.

2.4 The 6th Meeting of TSG was held in the end of January and its relevant WP, ASWG TSG WP06-30 (Appendix B to this WP), was presented during the meeting, requesteing TSG’s further action to investigate and assist with drafting an ICAO reply to Letter from ETSI.

2.5 TSG produced a draft reply which is contained in the Appendix A of this WP. Since the ETSI is an external organization which mainly deals with frequency spectrum matter, SP is now seeking Inter-Panel-Coordiantion with FSMP to get their comments and possible improvement proposal.
3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) review the information in Appendix B to this WP;
b) review the draft reply developmed by TSG in Appendix A; and
c) provide any improvement suggestions and/or comments to this draft reply to Secretary

— END —

DRAFT REPLY DEVLOPED BY TSG
In the replybLS, ETSI states:
“Please note that, while the spectrum masks comparison in the enclosed paper is between ICAO Annex 10 Vol. IV and ECC(02)05 Recommendation (enclosed as well),  this same recommendation is fully aligned with the relevant ITU-R Recommendations and related provisions.”

ICAO is primarily interested in the ITU-R Radio Regulations (RR) to which the SARPs are being compared, as SARPs and RRs are closer in equivalency than ECC or ITU-R Recommendations. To assert that the ICAO SARPs is not in conformance with the ITU-R RR, based on guidance found in ECC and ITU-R Recommendations, would require those recommendations be referenced by rule in the ITU-R RRs. A review of the 2016 ITU-R RR has yet to discover where the ECC and ITU-R Recommendations referenced in this liaison statement have actually been incorporated by reference or rule in the ITU-R RRs.

Further, the supporting documentation states:

“ITU, ECC and ERC have defined limits for unwanted emissions but the application of these limits to a secondary radar transmitter reveals difficult because there is no dedicated annex for secondary radar.”

It appears that there’s a difficulty in locating appropriate standards or equations for secondary radar (SSR) in ITU-R, ECC, and ERC standards. Fortunately, ICAO has defined international standards for SSRs, but it appears that the action being requested is for ICAO to change the SARPs for SSRs to meet the requirements of primary radar. To evaluate this proposal, the TSG considered the following:

The Mode S waveform is a composite of pulse position modulation and phase modulation. The carrier frequency pulses are pulse modulated and the data pulse is internally phase modulated. The length of the data pulse can be short (56 bits) or long (112 bits), depending on the application for which the message is intended. These interrogation messages are transmitted by SSRs on 1030 MHz to aircraft equipped with transponders certified to participate in the message transaction and reply on 1090 MHz.

The two primary differences the reply LS provides, as evidence for a misalignment in standards, are the calculation of the -40 dB Bandwidth and the maximum spurious level. The calculation of the -40 dB Bandwidth used is found in ITU-R Recommendation SM.1541-6, Annex 8, Section 3.1. This formula is contained in Sections 3, “OoB domain emission limits for primary radars”, which is in Annex 8, “OoB domain emission limits for primary radar systems.” As SSRs are not primary radars, it’s questionable why these equations are being used to calculate the -40 dB Bandwidth.

The SARPs requirements for the maximum bandwidth around -40 dB down from the peak is between 60 and 80 MHz (Annex 10 volume IV Figure 3-2). Since a K value was not developed by ITU-R for SSRs, one would have to use the second expression in equation 39 in Recommendation ITU-R SM.1541, B(-40) = 64 / t, or for the 0.8 microsecond pulse, B(-40) = 80 MHz, which is fully compliant with the ICAO SARPs. If a K value should be developed, one that is at least 16 will be compliant with the SARPs.

As for the maximum spurious emissions level, it’s unclear if Table 5.1 in Annex 5 of ERC 74-01 applies to SSRs in a global standard, such as the ICAO SARPs. The second sentence in the introductory paragraph of Annex 5 states, ”The radar systems used in these various services use extremely high peak e.i.r.p.s. to perform their mission and consequently require specific limits for spurious domain emissions in order to ensure compatibility with other services in adjacent bands.” SSRs do not require “extremely high peak e.i.r.p.s.” as the SSR only need enough power to interrogate an aircraft’s transponder on 1030 MHz, which responds with its own transmission on 1090 MHz, as compared to a primary radar that needs comparatively much higher peak power to reflect energy off the skin of an aircraft to receive the same frequency and waveform. Further, the bands adjacent to the SSR frequencies are also standardized by ICAO and thus take into account the emission limits defined in the ICAO SARPs.

The ITU-R RRs defer standardization of civil aviation system standards to ICAO SARPs. SSR and associated transponders operate both in the Aeronautical Mobile (Route) Service (ITU-R RR 5.327A) and the Aeronautical Radionavigation Service (5.328). ITU-R 5.327A limits the use to systems that operate in accordance with recognized international aeronautical standards and that such use be in accordance with Resolution 417 (Rev. WRC-15), which recognizing a) states that ICAO Annex 10 contains SARPs for aeronautical radionavigation and radiocommunication systems used by international civil aviation.

Should changes to the SARPs be proposed, it’s important to note that existing equipment cannot be retroactively modified. SARPs updates are a lengthy process due to the stringent safety issues involved, typically 5 years or more. It’s not clear that the SARPs are actually inconsistent with the ITU-R RRs and there haven’t been concerns with interference to the adjacent-band systems, which are also standardized by ICAO. ICAO advises ETSI to use the SARPs for SSR standards, as this is what’s required by the ITU-R RRs.
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INTERNATIONAL CIVIL AVIATION ORGANIZATION (ICAO) SURVEILLANCE PANEL (SP)
AERONAUTICAL SURVEILLANCE WORKING GROUP (ASWG) TECHNICAL SUB GROUP MEETING 06
Fort Lauderdale, Florida, 29 January to 2 February 2018

Clarifications on the ETSI Liaison Statement

(Prepared by Secretary)
(Presented by Chris Tourigny)
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1. Introduction
1.1 European Telecommunications Standards Institute (ETSI) is developing standards for ground based primary and secondary aeronautical radar operating in the L, S and X frequency bands as part of their work associated with the introduction of the Radio Equipment Directive (RED).

1.2 Its Radar sub-group has undertaken a study of the radio regulatory requirements appertaining to transmit and receive parameters (including spectral mask) of these radars and has reviewed the relevant provisions related to unwanted emissions from primary and secondary surveillance radar includes those specified by the ITU and ICAO. 

1.3 During this review, they recognized some differences between ITU radio regulations and relevant ICAO provisions contained in Annex 10 Volume IV. 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).

1.4 The TSG was requested by the SP Secretary to provide some clarifications on points raised by ETSI and TSG investigated in details. TSG responses were provided to the SP Secretary and subsequently discussed during the September 2016 FSMP meeting. The response was sent to ETSI dated 22 September 2016, following the coordination with FSMP meeting.

Note 1.- Appendix C (SP2-ASWG4-WP/14) contains the output of the FSMP discussion and the ICAO response to the ETSI LS. 
2. Discussion
2.1 The ICAO reply contained a clarification request to an ETSI’s question as follows.

Note.- RR No. 35.1 of the ITU 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 and the use of these services by international civil aviation is harmonized by ICAO.

2.2 SP secretary and FMSP secretary received additional response from ETSI dated 3 July 2017 and concluded further investigation and coordination between panels are required to progress this work.

2.3 In order to assist inter panel coordination as well as provide accurate information to ETSI, Technical Sub group (TSG) of Surveillance Panel is requested to provide some clarifications and guidance of the points described in the Appendices A and B (Letter from ETSI).
3. Actions on the TSG
3.1
review the information in Appendices A and B to this WP; 

3.2
provide clarifications to reply ETSI’s questions contained in Appendices A and B; and

3.3
submit them to the Panel secretary  

	Liaison Statement

	Title:
	aeronautical radars and related ICAO provisions

	Date:
	3 July 2017

	
	

	From (source):
	ETSI TC ERM TG AERO

	Contact(s):
	Paolo Maltese (PAOLO.MALTESE@FINMECCANICA.COM) , ERM TG AERO 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)
	SSR Spectrum masks.docx

	


Dear Sir/Madam, 

In your response dated 22/09/2016 to our LS dated 20/05/2016, more clarification regarding the spectral masks defined by ICAO within Volume IV of Annex 10 for the Mode S Interrogator (Figure 3-2) and Transponder (Figure 3-5) with respect to the ITU Radio Regulatory requirements was requested. TG AERO has therefore prepared a short paper in order to clarify the situation (enclosed).

Your reply to our question was the following:

“

References to the SARPs are provided, but it’s not clear to which ITU 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 those defined in the SARPs.  ICAO 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 RR No. 35.1, as pointed to in the last question.    In addition numerous references in ITU (e.g., Resolution 417 (Rev. WRC-15)) recognize ICAO Annex 10 as the international standards document used by civil aviation.  

”

Please note that, while the spectrum masks comparison in the enclosed paper is between ICAO Annex 10 Vol. IV and ECC(02)05 Recommendation (enclosed as well),  this same recommendation is fully aligned with the relevant ITU-R Recommendations and related provisions. The paper clearly shows that ICAO and ITU are not aligned and an urgent action is therefore requested. We remain at your disposal should you have any further questions on this issue.

Best Regards,

Paolo Maltese, ERM TG AERO Chairman

Spectrum mask for the secondary radar

1. Introduction

As far as a civil secondary radar interrogator is concerned, the spectrum mask to be respected is the one defined within ICAO Annex 10 Vol.IV  Figure 3.2.

As far as a civil secondary radar far field monitor is concerned, the spectrum mask to be respected is the one defined within ICAO Annex 10 Vol.IV  Figure 3.5.

ITU, ECC and ERC have defined limits for unwanted emissions but the application of these limits to a secondary radar transmitter reveals difficult because there is no dedicated annex for secondary radar.

Secondary radar is however concerned by these limits because it belongs to the type of service called “Radar Systems in the Radiodetermination Service.

The purpose of this document is to make an attempt to clarify this subject.

2. Reference documents

/1/ ICAO Annex 10, Volume IV, ”Surveillance and Collision Avoidance systems“, 5th edition, July 2014

/2/ ECC/Recommendation (02)05 (2012): "Unwanted emissions".

/3/ ERC/Recommendation 74-01 (2011): "Unwanted emissions in the spurious domain".

/4/ ITU-R Recommendation SM.1541-6 (2015) "Unwanted emissions in the out-of-band domain

/5/ ITU-R Recommendation SM.329-12 (2012) “Unwanted emissions in the spurious domain”
/6/ ITU-R Recommendation M.1177-4 (2011) “Techniques for measurements of unwanted emissions of radar systems”
3. Unwanted emissions limits

Reference /3/ defines the frequency range for measurements to be from 30MHz (Lower frequency) to the 5th harmonic (Upper frequency) and states that a reference bandwidth of 1MHz should be used above 1GHz.

As indicated in table 2 of reference /3/, the spurious domain emission limits are defined for “Radar Systems in the Radiodetermination Service” in Annex 5.

Annex 5 makes the following statement which is quite important:

“Spurious domain emissions limit for radiodetermination systems should take into consideration the platform type, mission of the radar and obvious technical and operational considerations. Limits for radiodetermination are divided into those for fixed stations and those for mobile stations as indicated in the Table 5.1 below. 

Owing to the different types of modulation (fixed frequency radars, non-pulse-coded radars, phase-coded pulsed radars and swept-frequency such as FM or chirp radars) the spurious domain emission limits should be measured at the antenna output (radiated) as guided by the methods set out in Recommendation ITU-R M.1177. The measurement methods and spurious domain emission limits shall take account of the attenuation of spurious domain emissions by the antenna. The necessary reference bandwidths of the spurious emissions are indicated in the Recommendation ITU-R M.1177.”

Table 5.1 is reproduced below:
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SPURIOUS DOMAIN EMISSIONS LIMITS FOR RADAR SYSTEMS
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Reference || Type of Radars for Limits
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(dB) below
the power (PEP) supplied to the antenna port: (whichever is less stringent)
511 | Fixed stations 30 dBmor 100 dB .
(except multi-frequency.
8
active array radars and
meteorological radars)
512 Meteorological radars -30 dBm or 100 dB. for PEP = 150 kW:
(except wind profiler -30 dBm or 90 dB, for PEP > 150 kW9
radars)
513 All other types of radar for | (43 + 10-log(PEP)). or 60 dB.
radiodetermination these limits may be expressed as:
-13 dBm. where PEP < 50 W
(10-log(PEP) - 30) dBm. ‘where PEP > 50 W
5.1.4  [Radar systems operating in |- 57 dBm. for 9 kHz<f<1GHz

standby mode

-47dBm. for 1 GHz < f< Fypper (see recommend 3)
- 1o limit within £250% of the necessary bandwidth

PEP - peak envelope power. in Watts, at the antenna port in accordance with RR 1.157.





The first row 5.1.1 is the one of interest and corresponds to the Category B limits defined in Reference /5/.

As a reminder, “Category B limits are an example of more stringent spurious domain emission limits than Category A limits. They are based on limits defined and adopted in Europe and used by some other countries.”
The following question needs to be answered: how is the spectrum mask defined taking into account these limits?

Reference /2/ provides an Annex 2 entitled “Boundary and limits for primary radar emissions”.
Especially, the spectrum mask illustrated below and corresponding to figure A2.1 c) is of interest in our case:

[image: image4.png]A2.1 ¢) limit for unwanted emission in the spurious domain: 100 dB,,

-10

0,1 1 10 100
Frequency offset relative to B 4,

Figure A2.1: Emission masks for radars

(The dashed line shows the limit for unwanted emissions in the out-of-band domain corresponding
to 30 dB/decade, the dotted line corresponds to the excluded radars (20 dB/decade) and
the solid line represents the proposed design objective (40 dB/decade))




Reference /2/ considered two types of radar systems: “all” radars and “excluded” radars.

The excluded radars have either continuous waveforms (CW), frequency-modulated continuous waveforms (FMCW) or phase coded waveforms. 

Question 1: can we consider a Mode S radar as a radar with phase coded waveforms? Mode S interrogations are transmitted using a phase modulation scheme.

The following tables from Annex 2 of reference /2/ explain the aforementioned spectrum mask:
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[image: image6.png]Table 2: Limits for excluded radars (CW, FMCW, and phase coded)

Offset Limit Slope
Frequency x By dB dB/decade
0t0 0.5 0 0
0.5 40 0
ERC/REC 74-01 : -60 dBy,
05t05 40 to 60 20
5to » 60 0
ERC/REC 74-01:-90 dB,
05t05 40 to 60 20
5t0 15.8 60 to 90 60
15.8 to » 90 0
ERC/REC 74-01: 100 -dBy,
05t05 40 to 60 20
5to0 23.2 60 to 100 60
23.2tow 100 0





[image: image7.png]Table 3: Design objective limits for unwanted emissions
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Question: do we need to consider “the design objective limits for unwanted limits” still as a design goal?

The way to determine the 40dB bandwidth (B-40) is derived from the equation given in Reference /4/ annex 8 §3.1:
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Since the ratio of the B-4 dB and necessary bandwidths is not in general a constant, a formula for the
B-40 dB bandwidth 1s needed to relate the mask to necessary bandwidth. The following formulas for
the B-40 dB bandwidth of primary radar transmitters have been established.

For non-FM pulse radars, including spread spectrum or coded pulse radars, the bandwidth 1s the lesser
of:

B 49 = —or — 39
40 ﬁ t ()

where the coefficient K is 6.2 for radars with output power greater than 100 kW and 7.6 for
lower-power radars and radars operating in the radionavigation service in the 2 900-3 100 MHz and
9200-9 500 MHz bands’. The latter expression applies if the rise time # is less than about 0.00947
when K is 6.2, or about 0.0147 when K is 7.6.




Let us apply this equation to a Mode S Secondary Surveillance Radar (SSR), taking into account the following pulse width and pulse rise times as specified within Reference /1/ (clause 3.1.2.1.4):
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Which formula shall be used?

· The output power is less than 100kW ( K=7,6

· 0,014 x t = 0,014 x 0,8 = 0,0112 microseconds < 0,05 microseconds ( the former formula applies.

We will therefore use the following equation:
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t is the pulse duration in microseconds between the 50% amplitude(voltage) points, tr is the pulse rise time taken for the leading edge of the pulse to increase from 10% to 90% of the maximum amplitude of the leading edge.

The definitions above are given in Reference /4/ and match the ones found in Reference /1/ figure 3.1.

Taking the minimum values for t and tr, we obtain the following value for 40dB bandwidth:
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Let us consider a value of 41 MHz for the 40dB Bandwidth and apply now the limits as defined under Reference /2/.
Note that the 40 dB bandwidth derived from ICAO  (reference /1/, chapter 3, paragraph 3.1.2.1.2 – Interrogation Spectrum – figure 3.2 – required spectrum limits for interrogator transmitter) is of 80 MHz (double) Therefore, the ITU-R formulas may not fully apply for Mode S coded pulses.
More generally, the ICAO and ITU-R spectrum masks compare as follows:
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As it can be seen in the above comparison, the ICAO spectrum mask ends at -50dB while the ITU/ECC ones end at -100 which shows that there is a discrepancy in the spurious levels.

4. Conclusion
This document attempts to compare the ITU and ECC transmitter spectrum limits for SSR. Main differences are the B-40 (41 MHz versus 80 MHz) and the spurious level (-100 dBpp versus -50 dBpp).

[image: image13.png]SP2-ASWGA-WP/14
International Civil Aviation Organization 11016

WORKING PAPER





SECOND MEETING OF THE SURVEILLANCE PANEL (SP/2)
Fourth meeting of the Aeronautical Surveillance Working Group 
(SP-ASWG/4)
Montreal, Canada, 11 -- 14 October, 2016

SP2-ASWG/4 Agenda Item 3: Reports from ICAO groups

Agenda Item 3.2.1:  TSG Working Papers

SP2-ASWG/4 Agenda Item 6: Mode S and Extended Squitter

Reply Liaison Statement (LS) to the European Telecommunications Standards Institute (ETSI)
(Prepared by Chris Tourigny, FAA)

	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 was provided to the SP Secretary and coordinated 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.

	ACTION ITEM AND WP TYPE

Response to Action Item N/A

TSG WP Type: Draft CP Material or proposal for WG discussion and comment.

	


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 was requested by the SP Secretary 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. Discussion

2.1 The TSG discussed the questions provided by the SP Secretary during the June 2016 meeting in Paris, FR.
2.2 Responses were provided to the SP Secretary and subsequently discussed during the September 2016 FSMP meeting.
2.3 The ATTACHMENT contains the output of the FSMP discussion and the ICAO response to the ETSI LS.
3. Actions on the ASWG
The ASWG is invited to review and discuss the proposed response to the ETSI LS.  A response back from ETSI is anticipated and the TSG will be requested to review for any necessary SARPs changes.  A review of Action Item ASWG/3-26 should be made to ensure this related work is addressed or carried into a new Action Item.

ATTACHMENT
Material for proposed ICAO Liaison to ETSI responding to their questions

3.1 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?

ICAO 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. 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.

3.2 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?

ICAO response:

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

3.3 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?

ICAO response:
Appendix 2 of Volume II of the ITU RRs does, indeed, indicate a maximum tolerance of 500 parts per million for radiodetermination systems operating in the frequency range used by civil aviation secondary surveillance radar (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.  

RR No. 35.1 of the ITU 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 and the use of these services by international civil aviation is harmonized by ICAO.

ICAO develops aeronautical standards in an international, consensus-based process.  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.
3.4 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?

ICAO Response:

References to the SARPs are provided, but it’s not clear to which ITU 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 those defined in the SARPs.  ICAO 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 RR No. 35.1, as pointed to in the last question.    In addition numerous references in ITU (e.g., Resolution 417 (Rev. WRC-15)) recognize ICAO Annex 10 as the international standards document used by civil aviation.  

3.5 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?

ICAO Response:

The following list contains the EUROCAE avionics standards for air traffic control radar beacon systems (ATCRBS), Mode S, automatic dependent surveillance-broadcast (ADS-B), and traffic alert and collision avoidance system (TCAS).

·         Light Aviation Secondary Surveillance Radar Transponders minimum operational performance standards (MOPS):  Ed-115

·         Mode S transponder MOPS: ED-73E

·         1090 ADS-B MOPS: ED-102A 

·         TCAS MOPS: ED-143

3.6 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?

ICAO Response:

            
ICAO doesn’t define equipment specifications for primary radar.
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SUMMARY


This working paper calls on TSG to investigate clarification request developed by ETSI which indicates differences between Annex 10 Volume IV requirements and ITU Radio Regulations. The action by the TSG is included in paragraph 3.
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