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	SUMMARY



	This paper reports on discussion by the NSP of radio altimeter standardization, for information of the FSMP as the panel responsible for radio altimeter SARPs development. It also calls for FSMP to liaise with NSP in support of potential consequential updates of Annex 10, Volume I.



1. INTRODUCTION

1.1 The 1 July 2020 meeting of the Navigation Systems Panel (NSP) Conventional Navaids and Testing Working Group (CNTWG) considered a working paper discussing the inclusion of the radio altimeter (RA) as one of the components of the ILS defined in Annex 10, Volume I.
1.2 The inclusion was rejected by the meeting, which recognized that RA standardization was a task assigned to FSMP. However, the meeting agreed that FSMP should be debriefed about the NSP discussion, which is the purpose of this paper.
2. DISCUSSION

2.1 The relevant text from the report of the meeting is reproduced in Attachment A and summarized here.
2,2
Working paper NSP CNTWG/1-WP/3 proposed listing the RA in Annex 10 as one of the components of the ILS, in order to recognize its essential role in low visibility landing operations. The main driver of the proposal was the concern over potential interference between new 5G telecommunications development and RA, and the associated need to give the RA visibility in Annex 10 in support of related spectrum defense arguments. However, while sharing the concern about interference, the meeting clearly rejected the proposal of including the RA as an ILS system component. 
2.3 
The meeting was informed that FSMP was the panel responsible for the development of radio altimeter SARPs, and agreed that the FSMP should be informed of the NSP discussion, including of suggestions voiced by some participants that the RA SARPs should be included in Annex 10, Volume I. The meeting also agreed that any potential consequential to Annex 10 Volume I relating to RA (eg introduction of a Note) could be re-discussed once FSMP has completed the SARPs development.

3. ACTION BY THE MEETING

3.1 The meeting is invited to:

a) note and review the contents of this working paper;

b) agree to liaise with NSP on the progress of radio altimeter SARPs development, in order to enable the drafting of potential consequential updates to Annex 10, Volume I if required. 
— — — — — — — —

ATTACHMENT A


Excerpt from report of the NSP CNTWG/1 meeting (1 July 2020)

“Prompted by concerns over potential interference between new 5G telecommunications development and radio altimeters, the paper [CNTWG/1-WP/3, reproduced as Attachment B]  proposes to consider an amendment to SARPs which would list the radio altimeter as one of the components of the ILS, in order to recognize its essential role in low visibility landing operations. This is based on the logic that marker beacons and DME are also mentioned as “non-integral, but associated” components of the ILS. It also proposes to introduce a note making the link to other ICAO documents containing RADALT provisions (including the new PANS-OPS volume 3 under development by the Flight Operations Panel) as well as EUROCAE / RTCA technical equipment standards. The paper discusses various aspects on how radio altimeters are described in ICAO documentation, noting for example that the ITU-R Rec.2059 describing radio frequency compatibility criteria for radio altimeters is not listed in the RF Handbook, Doc 9718, and that in general, very limited information can be found in ICAO documentation on safeguarding of the aerodrome electromagnetic environment (EMC). In comparison, quite extensive work was done and guidance produced to protect ILS signals from multipath reflections due to moving objects and buildings. While not mentioned in the paper, these “light” additions to Annex 10 Volume I are intended to be complementary to the radio altimeter SARPs under development by the Frequency and Spectrum Management Panel (FSMP).

While sharing the concern about interference to radio altimeters, the meeting clearly rejected the proposal of including RADALT as an ILS system component as inappropriate and unnecessary. However, there was some support expressed for having the note mentioning radio altimeter as a contributor to low visibility landing operations and making the link to other, related ICAO documentation (Annex 14, PANS-OPS and the AWO Manual, Doc 9365). This could be done without having RADALT listed as an ILS system component.

In the discussion, some participants wondered about where in Annex 10 such RADALT SARPs would be included. Some support was provided by ICCAIA and Canada to include them in Volume I. The secretary agreed that it will be useful to debrief FSMP about this discussion in NSP.

The panel secretary explained that FSMP had an assigned job card on producing SARPs for RADALT. Progress on RADALT SARPs was slow due to complex considerations related to sharing the band with WAIC (wireless avionics interconnect system), for which SARPs are also being developed. FSMP expects to be able to complete RADALT SARPs in late 2021. He also provided IP2 which contains a liaison statement sent by ICAO FSMP to CEPT only last week, expressing concern about possible interference from 5G to radio altimeters, taking into account emission limits of already existing European regulation.

The group agreed that updates to Annex 10 Volume I relating to radio altimeters could be re-discussed once FSMP has completed the corresponding job card.”
— — — — — — — —

ATTACHMENT B
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	SUMMARY

	This paper proposes to consider amending some provisions in Annex 10, Volume I on ILS in order to reflect all technical system components that contribute to safe landing operations.

The trigger for this initiative comes from current concerns about possible RF interference from 5G systems to radio altimeters (RADALT). EUROCAE WG119 and RTCA SC239 started activities to update the corresponding low range RADALT MOPS, including work on an improved RF compatibility mask.

Looking into Annex 10, there is no mention of RADALT. This is because it is a “self-contained avionics system”, meaning that no technical interoperability requirements are deemed necessary in Annex 10. Nonetheless, it is a system essential for low visibility Cat II/III operations. This paper proposes an expansion to the ILS system definition to include RADALT.

Action by the NSP is in paragraph 4.

	


1. INTRODUCTION and motivation

1.1 Amendment 90 to Annex 10, Volume I changed the definition of the basic components of an ILS in chapter 3.1.2. to include the localizer, the glide path and “an appropriate means to enable glide path verification checks”. The recommended means to provide distance to threshold information to enable such checks remain either the marker beacon or the DME. However, the “vertical enablers” of this check are not mentioned. Without barometric or radalt height, the glide path verification check is not possible.

1.2 Given that aircraft instruments providing barometric height are not based on radio navigation principles, it seems appropriate that barometric altimeters are not mentioned in Annex 10. They will also not be subject to radio frequency interference. The reference to PANS-OPS is considered sufficient for the glide path verification check.

1.3 For facility performance category II and III ILS, guidance quality requirements exist below the Cat I decision height, to support not only final approach guidance, but also landing. This can be thought of as a distinct operation, and is common for all “XLS systems”, e.g., also for MLS and GBAS / GLS. If any statements would be inserted in Annex 10 on RADALT to support landing operations, matching guidance would need to be considered for other systems supporting Cat II/III operations.

1.4 A variety of systems used in aviation, especially self-contained avionics systems, do not have clear visibility in ICAO documentation in general, and Annex 10 in particular. Annex 10 tends to focus on systems with aircraft and ground or space-based components, with requirements allocated to system elements to ensure safety and interoperability. However, there does not appear to be a clear rule for when a system should be mentioned in Annex 10 or not. From an aviation point of view, the current arrangements relating to radio altimeters have not led to any significant issues. Aviation has so far been satisfied with the protection afforded to radio altimeter operation through ITU-R Rec M.2059, and survived a variety of intense debates on spectrum sharing in the 4.2 to 4.4 GHz frequency band.

1.5 Nonetheless, it appears strange that one of the most safety-critical systems used in landing operations is not mentioned as a technical system in Annex 10. This means that detailed understanding of performance requirements for correct radio altimeter operation are only accessible for a small expert community, and this expert community will struggle to substantiate these requirements through reference to publicly available standards.

1.6 The development of IMT, international mobile telecommunications and especially the ongoing roll-out of so-called “5G” are a high priority to support economic development (the digital economy). For example, the European Union will invest 150 Billion Euros in the digital economy in the coming 7 years, of which 45 Billion Euros directly support 5G development.

1.7 In order to be able to point to RADALT as a system essential for the most safety critical landing operations in aviation in spectrum defense arguments, it is therefore considered important to give visibility to this system in Annex 10.  

2. DISCUSSION
2.1 At this stage it would seem premature to include detailed technical performance standards on RADALT in Annex 10, even if that can be argued to be appropriate from a safety point of view. The main challenge in spectrum defense discussions are possible interference from adjacent bands and spurious emissions. Little knowledge is available on actual interference mechanisms. So far, the avionics industry has not been eager to share many details on filter characteristics and matters such as oscillator stability. It is also known that a few radio altimeter avionics installations have very poor adjacent band frequency selectivity, while the large majority of avionics performs better. The ongoing work in EUROCAE WG119 / RTCA SC239 will determine how much potential exists for further improvements.

2.2 Therefore, this proposal is suggesting a “light inclusion” as part of the basic ILS elements. Since not all ILS operations, and not even all low visibility operations require a RADALT, a qualifying condition will need to be used. Requirements for RADALT in the low visibility context are a matter for the flight operations panel (FLTOPSP) and corresponding all weather operations documents. FLTOPSP is currently working on a new PANS-OPS volume III which will give these requirements increased visibility and status (compared to the All Weather Operations Manual, Doc 9365).

2.3 The way to include RADALT as a component of an ILS is proposed in the appendix to this paper. References to other ICAO documentation where RADALT is considered are given in the note.

2.4 It is observed that while RADALT is very much an avionics matter from a technical point of view, from an interoperability point of view it is still very important in the context of the aerodrome and EMC safeguarding. Apart from ITU-R Rec M.2059, there is no place in ICAO documentation which clearly deals with EMC safeguarding in the aerodrome environment. On the other hand, detailed guidelines for safeguarding ILS from multipath (buildings and moving objects) does exist. The RF Handbook (Doc 9718, Vol I), in its policy chapter 7 does not contain this reference. It only includes a reference to a CCIR report from 1990 which is said to demonstrate that RADALT requires the full 4.2 to 4.4 GHz band for satisfactory operation.

3. validation and impact assessment
3.1 The proposals intent is only to document current practice. Therefore, no impact is anticipated and validation can be done by inspection. The only purpose of the proposed amendment is to give the RADALT visibility as a radio navigation system supporting automatic landing operations.

3.2 A full validation and impact assessment has not yet been completed. The intent of this paper is to gather first feedback. If the CNTWG agrees with the proposal, a complete amendment proposal can be prepared for NSP/6. 

4. ACTION BY THE NSP
The CNTWG is invited to: 

· Consider and agree on whether it is necessary to complement the description of the ILS components with RADALT in order to give this essential system increased visibility; and

· Review and comment on the specific proposal for amendment of Annex 10 in the appendix of this paper;

· Consider if other measures are appropriate for strengthening ICAO provisions relating to RADALT.
— — — — — — — —

Appendix: SARPs Change Text Proposal
3.1.2 Basic requirements

3.1.2.1 The ILS shall comprise the following basic components:

a) VHF localizer equipment, associated monitor system, remote control and indicator equipment;

b) UHF glide path equipment, associated monitor system, remote control and indicator equipment;

c) an appropriate means to enable glide path verification checks;

d) an aircraft radio altimeter, if required to support low visibility landing operations.

Note 1.— The Procedures for Air Navigation Services — Aircraft Operations (PANS-OPS) (Doc 8168) provide guidance on the conduct of glide path verification checks.

Note 2.— Radio altimeters do not require any ground infrastructure other than suitable pre-threshold terrain as detailed in Annex 14 Aerodromes. Operational requirements are contained in Procedures for Air Navigation Services — Aircraft Operations (PANS-OPS) (Doc 8168) and further guidance is available in All Weather Operations Manual (Doc 9365). Technical avionics performance standards are specified in EUROCAE ED-30 and RTCA DO-155.
3.1.2.1.1 Recommendation.— Distance to threshold information to enable glide path verification checks should be provided by either VHF marker beacons or distance measuring equipment (DME), together with associated monitor systems and remote control and indicator equipment.

3.1.2.1.2 If one or more VHF marker beacons are used to provide distance to threshold information, the equipment shall conform to the specifications in 3.1.7. If DME is used in lieu of marker beacons, the equipment shall conform to the specifications in 3.1.7.6.5.

Note.— Guidance material relative to the use of DME and/or other standard radio navigation aids as an alternative to the marker beacon is contained in Attachment C, 2.11.
— END —
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