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This paper presents proposals arising from the eight working group meeting of the Frequency Spectrum Management Panel (FSMP-WG/8) to amend Annex 10 — Aeronautical Telecommunications, Volume I, III, IV and V. The proposals address provisions for the newly SARPs updates by editing clauses linked with USOAP audit. The intentions are to add restriction on aviation allocated frequency spectrum access by non-aviation users by actively monitoring of states. 

	Action by the Air Navigation Commission is in paragraph 4.
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[bookmark: beginning]INTRODUCTION
 The ninth meeting of the Frequency Spectrum Management Panel (FSMP-WG/9) was held from 22 to 30 August 2019 at ICAO Headquarters in Montréal. It was attended by XX members, observers and advisers from thirteen States and six international organizations.
The FSMP-WG/9 developed recommendations for a proposed amendment to Annex 10 — Aeronautical Telecommunications, Volume I, III, IV and V, addressing provisions related to implementation of a safety oversight programme that the designated competent authorities are involved in safety case assessments of the radio frequency environment so as to adequately protect the operational availability of aeronautical CNS systems. 
The above recommendations were based on the recommendations of AN-Conf/13 recommendation 2.2/1b, which says to ensure through the implementation of safety oversight programme that the designated competent authorities are involved in safety case assessments of radio frequency environment so as to adequately protect the operational availability of aeronautical CNS systems. 
The meeting documentation is available on the FSMP website on the ICAO Secure Portal at https://portal.icao.int/fsmp/Pages/default.aspx.
[bookmark: _Ref466361183]DISCUSSION
General
1. 
2. 
2.1 
2.1.1                There is an increasing pressure to use the limited resource of globally allocated frequency spectrum to the aviation sector for non-aviation use. Such use will unavoidably impact existing aviation use of that spectrum, both in terms of efficiency and safety.  In order to ensure that existing aeronautical use of that spectrum remains safe, it was recommended to highlight the existing requirement for safety assessment whenever there is a change to the overall operational environment, by explicitly specifying safety assessment as part of allocation of radio spectrum through the safety oversight program USOAP.  Annex 10 is the only SARPS available for Uniformity, interoperability and harmonization of generic CNS systems including the RF environment into which they operate. Currently, Annex 10 has no pointers available to supervise generic CNS and spectrum aspects. Additionally, human factors principles should apply to the design and operations of any system which may affect the RF environment of aeronautical CNS systems. Therefore, these proposed draft new SARPs amendments are intended to provide appropriate pointers to the already existing requirements of Annex 11 SARPs through new generic CNS and Spectrum relevant SARPs (see in particular Annex 11 2.28 Safety Management).  
Introduction of the newly provisions
The proposed amendment proposes general provisions related to the safe operation of the frequency spectrum resource in Annex 10 Vol V by addition of two general clauses, “Supervision” and “RF environment considerations”. The introduction of these clauses will assure provision of safety assessment in case of a change of the overall spectrum environment, such as a non-aviation user starting to use spectrum allocated for aviation use or spectrum in an adjacent band. This is intended to ensure continued RF environment protection and hence safe and efficient operation of aeronautical CNS systems.  
This proposal also proposes the addition of both general clauses, named “Supervision” and “RF environment considerations”, in Annex 10 Vol I, III and IV . In addition to the new clauses proposed for Annex 10 Vol V, the introduction of these clauses will further ensure continued RF environment protection and hence safe and efficient operation of CNS systems 
2.2 This proposal also proposes the addition of Human Factor considerations into Annex 10 Volumes III and V, in line with similar provisions already introduced in Annex 10 Volumes I and IV. As aeronautical frequency bands previously only used for Navigation and/or Surveillance are increasingly being co-shared with aeronautical communication systems as well as non-aeronautical systems, it is important to reflect these requirements on an equal basis in all relevant Volumes of Annex 10.
A provision to protect the RF environment used for CNS Systems 
2.2.1 The proposed amendments contains provision to protect the RF environment from harmful interference. This would be achieved by highlighting the need for involvement of designated competent authorities in safety case assessments of the frequency environment in such a manner as to adequately protect the operational availability and capability of the aeronautical CNS systems.  The new provisions are also intended to facilitate the development of appropriate USOAP Protocol Questions (PQs), while not affecting the technical provisions of current CNS SARPs in any way.
IMPACT ASSESSMENT 
The impact assessments for the proposed amendment are contained in Appendix B to this paper. 
ACTION BY THE AIR NAVIGATION COMMISSION
The Air Navigation Commission is invited to
a) review and amend the proposals for amendment to Annex 10, Volumes I, III, IV and V, as contained in Appendix A to this paper;
b) review and amend the impact assessment of the proposed amendment as contained in Appendix B;
c) review and amend the proposed PQ amendment  as contained in Appendix C;
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PROPOSED AMENDMENT TO ANNEX 10, VOLUMES I, III, IV and  IV

NOTES ON THE PRESENTATION OF THE PROPOSED AMENDMENT


The text of the amendment is arranged to show deleted text with a line through it and new text highlighted with grey shading, as shown below:
	Text to be deleted is shown with a line through it.

	
	text to be deleted


	New text to be inserted is highlighted with grey shading.

	
	new text to be inserted


	Text to be deleted is shown with a line through it followed by the replacement text which is highlighted with grey shading.
	
	new text to replace existing text



























PROPOSED AMENDMENT TO

ANNEX 10

AERONAUTICAL TELECOMMUNICATIONS

VOLUME V —AERONAUTICAL RADIO FREQUENCY SPECTRUM UTILIZATION

TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION

…….
  CHAPTER 1. GENERAL, INCLUDING DEFINITIONS

1.1  General provisions related to the safe operation of the frequency spectrum resource

1.1.1 Supervision

1.1.1.1  Each State shall designate the authority responsible for ensuring that  international aeronautical radio systems providing communication, navigation or surveillance services are operated in  accordance with the provisions in this Annex.

1.1.1.2 When a station suffers a serious or repeated interference or infringements, representations relating to them shall be made to the authority designated in 1.1.1.1 of the State to which the station belongs by the authority which detects them.

1.1.1.3  Recommendation.— The authorities designated in 1.1.1.1 should exchange information regarding the performance of the radio systems providing communication, navigation and surveillance, their operation and maintenance, unusual transmission and/or reception phenomena, etc.

	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

A prefacing Chapter on General issues is required.  While Chapter 1 of Annex 10 Volume V contains “Definitions”, other Volumes of Annex 10 have Chapter 1 dedicated to “General” issues, followed by a Chapter 2 containing Definitions.  This approach avoids renumbering the following Chapters

The sub-sections were copied from Annex 10 Vol II and do not cause any new requirement beyond that already implicit in the Annex 10 Vol II SARPs.  However the inclusion of those provisions in Annex 10 Volume V as well will highlight the spectrum aspect of this existing requirement.  Putting a firm focus on the spectrum issue is becoming more important as the pressure on the spectrum resource increases, including the sharing of spectrum that was previously used by aeronautical systems only.



                                                            1.2  RF environment considerations

1.2.1 Any change to the RF environment within which the CNS system operates, shall only be effected after users have been consulted and a safety assessment has demonstrated that an acceptable level of safety will be met.  

1.2.2 When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.  

	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

The proposed SARPs link to Annex 11 and related SARPs and PANS on Safety Management, highlighting the existing requirement to monitor safely and accommodate or mitigate any significant safety related change to the ATS system. 

Annex 11:  2.28 Safety management

Note.— Annex 19 includes the safety management provisions applicable to ATS providers. Further guidance is contained in the Safety Management Manual (SMM) (Doc 9859) and associated procedures are contained in the PANS-ATM (Doc 4444).

Any significant safety-related change to the ATS system, including the implementation of a reduced separation minimum or a new procedure, shall only be effected after a safety assessment has demonstrated that an acceptable level of safety will be met and users have been consulted. When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.

Note.— When, due to the nature of the change, the acceptable level of safety cannot be expressed in quantitative terms, the safety assessment may rely on operational judgement.



1.2.3 Recommendation: Human factors principles should apply to the design and operation of any system which may affect the RF environment of aeronautical CNS systems.

Note.— Guidance material on Human Factors principles can be found in Doc 9683, Human Factors Training Manual and Circular 249 (Human Factors Digest No. 11 — Human Factors in CNS/ATM Systems).


	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

The below are already contained in Annex 10 Volumes I (Navigation) and IV (Surveillance).  As aeronautical frequency bands previously only used for Navigation and/or Surveillance are increasingly being co-shared with aeronautical communication systems as well as non-aeronautical systems, it is important to reflect these requirements on equal basis in all relevant Volumes of Annex 10.












PROPOSED AMENDMENT TO

ANNEX 10

AERONAUTICAL TELECOMMUNICATIONS

VOLUME I — RADIO NAVIGATION AIDS

TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION

……..
CHAPTER 2.    GENERAL PROVISIONS FOR
RADIO NAVIGATION AIDS

2.1 Supervision

2.1.1  Each State shall designate the authority responsible for ensuring that the international aeronautical radio services providing navigation are conducted in  accordance with the provisions in this Annex.
	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

A SARP linking to the Annex 10 Vol V “Supervision” SARPs above.



2.2 2.1    Standard radio navigation aids

	2.2.1.1    The standard radio navigation aids shall be:

		a)	the instrument landing system (ILS) conforming to the Standards contained in Chapter 3, 3.1;

		b)	the microwave landing system (MLS) conforming to the Standards contained in Chapter 3, 3.11;

		c)	the global navigation satellite system (GNSS) conforming to the Standards contained in Chapter 3, 3.7;

		d)	the VHF omnidirectional radio range (VOR) conforming to the Standards contained in Chapter 3, 3.3;

		e)	the non-directional radio beacon (NDB) conforming to the Standards contained in Chapter 3, 3.4;

		f)	the distance measuring equipment (DME) conforming to the Standards contained in Chapter 3, 3.5; and

		g)	the en‑route VHF marker beacon conforming to the Standards contained in Chapter 3, 3.6.

	Note 1.— Since visual reference is essential for the final stages of approach and landing, the installation of a radio navigation aid does not obviate the need for visual aids to approach and landing in conditions of low visibility.

	Note 2.— It is intended that introduction and application of radio navigation aids to support precision approach and landing operations will be in accordance with the strategy shown in Attachment B. It is intended that rationalization of conventional radio navigation aids and evolution toward supporting performance-based navigation will be in accordance with the strategy shown in Attachment H.

	Note 3.— Categories of precision approach and landing operations are classified in Annex 6, Part I, Chapter 1.

	Note 4.— Information on operational objectives associated with ILS facility performance categories is given in Attachment C, 2.1 and 2.14.

	Note 5.— Information on operational objectives associated with MLS facility performance is given in Attachment G, 11.

	2.2.1.2    Differences in radio navigation aids in any respect from the Standards of Chapter 3 shall be published in an Aeronautical Information Publication (AIP).

	2.2.1.3    Wherever there is installed a radio navigation aid that is neither an ILS nor an MLS, but which may be used in whole or in part with aircraft equipment designed for use with the ILS or MLS, full details of parts that may be so used shall be published in an Aeronautical Information Publication (AIP).

	Note.— This provision is to establish a requirement for promulgation of relevant information rather than to authorize such installations.

2.2.1.4    GNSS-specific provisions

	2.2.1.4.1    It shall be permissible to terminate a GNSS satellite service provided by one of its elements (Chapter 3, 3.7.2) on the basis of at least a six-year advance notice by a service provider.

	2.2.1.4.2    Recommendation.— A State that approves GNSS-based operations should ensure that GNSS data relevant to those operations are recorded.

	Note 1.— These recorded data can support accident and incident investigations. They may also support periodic analysis to verify the GNSS performance parameters detailed in the relevant Standards in this Annex.

	Note 2.— Guidance material on the recording of GNSS parameters and on GNSS performance assessment is contained in Attachment D, 11 and 12.

	2.2.1.4.3    Recommendation.— Recordings should be retained for a period of at least 14 days. When the recordings are pertinent to accident and incident investigations, they should be retained for longer periods until it is evident that they will no longer be required.

2.2.1.5    Precision approach radar

	2.2.1.5.1    A precision approach radar (PAR) system, where installed and operated as a radio navigation aid together with equipment for two-way communication with aircraft and facilities for the efficient coordination of these elements with air traffic control, shall conform to the Standards contained in Chapter 3, 3.2.

	Note 1.— The precision approach radar (PAR) element of the precision approach radar system may be installed and operated without the surveillance radar element (SRE), when it is determined that the SRE is not necessary to meet the requirements of air traffic control for the handling of aircraft.

	Note 2.— Although SRE is not considered, in any circumstances, a satisfactory alternative to the precision approach radar system, the SRE may be installed and operated without the PAR for the assistance of air traffic control in handling aircraft intending to use a radio navigation aid, or for surveillance radar approaches and departures.

	2.2.1.6    Recommendation.— When a radio navigation aid is provided to support precision approach and landing, it should be supplemented, as necessary, by a source or sources of guidance information which, when used in conjunction with appropriate procedures, will provide effective guidance to, and efficient coupling (manual or automatic) with, the desired reference path.

	Note.— DME, GNSS, NDB, VOR and aircraft navigation systems have been used for such purposes.

2.3 2    Ground and flight testing

	2.3.2.1    Radio navigation aids of the types covered by the specifications in Chapter 3 and available for use by aircraft engaged in international air navigation shall be the subject of periodic ground and flight tests.

	Note.— Guidance on the ground and flight testing of ICAO standard facilities, including the periodicity of the testing, is contained in Attachment C and in the Manual on Testing of Radio Navigation Aids (Doc 8071).

2.4.3    Provision of information on
the operational status of radio navigation services

	2.4.3.1    Aerodrome control towers and units providing approach control service shall be provided with information on the operational status of radio navigation services essential for approach, landing and take-off at the aerodrome(s) with which they are concerned, on a timely basis consistent with the use of the service(s) involved.

2.5.4    Power supply for
radio navigation aids and communication systems

	2.5.4.1    Radio navigation aids and ground elements of communication systems of the types specified in Annex 10 shall be provided with suitable power supplies and means to ensure continuity of service consistent with the use of the service(s) involved.

	Note.— Guidance material on power supply switch-over is contained in Attachment C, 8.

2.6.5    Human Factors considerations

	2.6.5.1    Recommendation.— Human Factors principles should be observed in the design and certification of radio navigation aids.

[bookmark: OLE_LINK9][bookmark: OLE_LINK10]	Note.— Guidance material on Human Factors principles can be found in the Human Factors Training Manual (Doc 9683) and Circular 249 (Human Factors Digest No. 11 — Human Factors in CNS/ATM Systems).

                                                    2.7 RF environment considerations

2.7.1 Any change to the RF environment within which the navigation system operates, shall only be effected after users have been consulted and a safety assessment has demonstrated that an acceptable level of safety will be met.  

2.7.2 When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.  

	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

The proposed SARPs link to Annex 11 and related SARPs and PANS on Safety Management, highlighting the existing requirement to monitor safely and accommodate or mitigate any significant safety related change to the ATS system. 

Annex 11:  2.28 Safety management

Note.— Annex 19 includes the safety management provisions applicable to ATS providers. Further guidance is contained in the Safety Management Manual (SMM) (Doc 9859) and associated procedures are contained in the PANS-ATM (Doc 4444).

Any significant safety-related change to the ATS system, including the implementation of a reduced separation minimum or a new procedure, shall only be effected after a safety assessment has demonstrated that an acceptable level of safety will be met and users have been consulted. When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.

Note.— When, due to the nature of the change, the acceptable level of safety cannot be expressed in quantitative terms, the safety assessment may rely on operational judgement.




______________________














PROPOSED AMENDMENT TO

ANNEX 10

AERONAUTICAL TELECOMMUNICATIONS

VOLUME III — Communication Systems

TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION


 ……..                                                       CHAPTER 2. GENERAL

2.1 Supervision

2.1.1  Each State shall designate the authority responsible for ensuring that the international aeronautical radio services providing communication are conducted in  accordance with the provisions in this Annex.
	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

A SARP linking to the Annex 10 Vol V “Supervision” SARPs above.



                                                            2.2 RF environment considerations

2.2.1 Any change to the RF environment within which the communication system operates, shall only be effected after users have been consulted and a safety assessment has demonstrated that an acceptable level of safety will be met.  

2.2.2 When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.  

	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

The proposed SARPs link to Annex 11 and related SARPs and PANS on Safety Management, highlighting the existing requirement to monitor safely and accommodate or mitigate any significant safety related change to the ATS system. 

Annex 11:  2.28 Safety management

Note.— Annex 19 includes the safety management provisions applicable to ATS providers. Further guidance is contained in the Safety Management Manual (SMM) (Doc 9859) and associated procedures are contained in the PANS-ATM (Doc 4444).

Any significant safety-related change to the ATS system, including the implementation of a reduced separation minimum or a new procedure, shall only be effected after a safety assessment has demonstrated that an acceptable level of safety will be met and users have been consulted. When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.

Note.— When, due to the nature of the change, the acceptable level of safety cannot be expressed in quantitative terms, the safety assessment may rely on operational judgement.



2.2.3 Recommendation: Human factors principles should apply to the design and operation of any system which may affect the RF environment of aeronautical CNS systems.

	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

The below are already contained in Annex 10 Volumes I (Navigation) and IV (Surveillance).  As aeronautical frequency bands previously only used for Navigation and/or Surveillance are increasingly being co-shared with aeronautical communication systems as well as non-aeronautical systems, it is important to reflect these requirements on equal basis in all relevant Volumes of Annex 10.


































PROPOSED AMENDMENT TO

ANNEX 10

AERONAUTICAL TELECOMMUNICATIONS

VOLUME IV — SURVEILLANCE AND COLLISION AVOIDANCE SYSTEMS

TO THE CONVENTION ON INTERNATIONAL CIVIL AVIATION

CHAPTER 2. GENERAL

2.1    Supervision

2.1.1  Each State shall designate the authority responsible for ensuring that the international aeronautical radio services providing surveillance  are conducted in  accordance with the provisions in this Annex.
	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

A SARP linking to the Annex 10 Vol V “Supervision” SARPs above.



2.1 2.2 SECONDARY SURVEILLANCE RADAR (SSR)

	2.21.1     When SSR is installed and maintained in operation as an aid to air traffic services, it shall conform with the provisions of 3.1 unless otherwise specified in this 2.21.

	Note.— As referred to in this Annex, Mode A/C transponders are those which conform to the characteristics prescribed in 3.1.1. Mode S transponders are those which conform to the characteristics prescribed in 3.1.2. The functional capabilities of Mode A/C transponders are an integral part of those of Mode S transponders.


2.21.2    Interrogation modes (ground-to-air)

	2.21.2.1    Interrogation for air traffic services shall be performed on the modes described in 3.1.1.4.3 or 3.1.2. The uses of each mode shall be as follows:

	1)	Mode A — to elicit transponder replies for identity and surveillance.

	2)	Mode C — to elicit transponder replies for automatic pressure-altitude transmission and surveillance.

	3)	Intermode —

		a)	Mode A/C/S all-call: to elicit replies for surveillance of Mode A/C transponders and for the acquisition of Mode S transponders.

		b)	Mode A/C-only all-call: to elicit replies for surveillance of Mode A/C transponders. Mode S transponders do not reply.

	4)	Mode S —

		a)	Mode S-only all-call: to elicit replies for acquisition of Mode S transponders.

		b)	Broadcast: to transmit information to all Mode S transponders. No replies are elicited.

		c)	Selective: for surveillance of, and communication with, individual Mode S transponders. For each interrogation, a reply is elicited only from the transponder uniquely addressed by the interrogation.

	Note 1.— Mode A/C transponders are suppressed by Mode S interrogations and do not reply.

	Note 2.— There are 25 possible interrogation (uplink) formats and 25 possible Mode S reply (downlink) formats. For format assignment see 3.1.2.3.2, Figures 3-7 and 3-8.

	2.21.2.1.1    Recommendation.— Administrations should coordinate with appropriate national and international authorities those implementation aspects of the SSR system which will permit its optimum use.

	Note.— In order to permit the efficient operation of ground equipment designed to eliminate interference from unwanted aircraft transponder replies to adjacent interrogators (defruiting equipment), States may need to develop coordinated plans for the assignment of pulse recurrence frequencies (PRF) to SSR interrogators.
	2.21.2.1.2    The assignment of interrogator identifier (II) codes, where necessary in areas of overlapping coverage, across international boundaries of flight information regions, shall be the subject of regional air navigation agreements.

	2.21.2.1.3    The assignment of surveillance identifier (SI) codes, where necessary in areas of overlapping coverage, shall be the subject of regional air navigation agreements.

	Note.— The SI lockout facility cannot be used unless all Mode S transponders within coverage range are equipped for this purpose.

	2.21.2.2    Mode A and Mode C interrogations shall be provided.

	Note.— This requirement may be satisfied by intermode interrogations which elicit Mode A and Mode C replies from Mode A/C transponders.

	2.21.2.3    Recommendation.— In areas where improved aircraft identification is necessary to enhance the effectiveness of the ATC system, SSR ground facilities having Mode S features should include aircraft identification capability.

	Note.— Aircraft identification reporting through the Mode S data link provides unambiguous identification of aircraft suitably equipped.


2.21.2.4    SIDE-LOBE SUPPRESSION CONTROL INTERROGATION

	2.21.2.4.1    Side-lobe suppression shall be provided in accordance with the provisions of 3.1.1.4 and 3.1.1.5 on all Mode A, Mode C and intermode interrogations.

	2.21.2.4.2    Side-lobe suppression shall be provided in accordance with the provisions of 3.1.2.1.5.2.1 on all Mode S-only all-call interrogations.


2.21.3    Transponder reply modes (air-to-ground)

	2.21.3.1    Transponders shall respond to Mode A interrogations in accordance with the provisions of 3.1.1.7.12.1 and to Mode C interrogations in accordance with the provisions of 3.1.1.7.12.2.

	Note.— If pressure-altitude information is not available, transponders reply to Mode C interrogations with framing pulses only.

	2.21.3.1.1    The pressure-altitude reports contained in Mode S replies shall be derived as specified in 3.1.1.7.12.2.

	Note.— 3.1.1.7.12.2 is intended to relate to Mode C replies and specifies, inter alia, that Mode C pressure-altitude reports be referenced to a standard pressure setting of 1 013.25 hectopascals. The intention of 2.21.3.1.1 is to ensure that all transponders, not just Mode C transponders, report uncorrected pressure-altitude.

	2.21.3.2    Where the need for Mode C automatic pressure-altitude transmission capability within a specified airspace has been determined, transponders, when used within the airspace concerned, shall respond to Mode C interrogations with pressure-altitude encoding in the information pulses.

	2.21.3.2.1    From 1 January 1999, all transponders, regardless of the airspace in which they will be used, shall respond to Mode C interrogations with pressure-altitude information.

	Note.— Operation of the airborne collision avoidance system (ACAS) depends upon intruder aircraft reporting pressure-altitude in Mode C replies.
	2.21.3.2.2    For aircraft equipped with 7.62 m (25 ft) or better pressure-altitude sources, the pressure‑altitude information provided by Mode S transponders in response to selective interrogations (i.e. in the AC field, 3.1.2.6.5.4) shall be reported in 7.62 m (25 ft) increments.

	Note.— Performance of the ACAS is significantly enhanced when an intruder aircraft is reporting pressure-altitude in 7.62 m (25 ft) increments.

	2.21.3.2.3    All Mode A/C transponders shall report pressure-altitude encoded in the information pulses in Mode C replies.

	2.21.3.2.4    All Mode S transponders shall report pressure-altitude encoded in the information pulses in Mode C replies and in the AC field of Mode S replies.

	2.21.3.2.5    When a Mode S transponder is not receiving more pressure-altitude information from a source with a quantization of 7.62 m (25 ft) or better increments, the reported value of the altitude shall be the value obtained by expressing the measured value of the uncorrected pressure-altitude of the aircraft in 30.48 m (100 ft) increments and the Q bit (see 3.1.2.6.5.4 b)) shall be set to 0.

	Note.— This requirement relates to the installation and use of the Mode S transponder. The purpose is to ensure that altitude data obtained from a 30.48 m (100 ft) increment source are not reported using the formats intended for 7.62 m (25 ft) data.

	2.21.3.3    Transponders used within airspace where the need for Mode S airborne capability has been determined shall also respond to intermode and Mode S interrogations in accordance with the applicable provisions of 3.1.2.

	2.21.3.3.1    Requirements for mandatory carriage of SSR Mode S transponders shall be on the basis of regional air navigation agreements which shall specify the airspace and the airborne implementation timescales.

	2.21.3.3.2    Recommendation.— The agreements indicated in 2.1.3.3.1 should provide at least five years’ notice.


2.21.4    Mode A reply codes (information pulses)

	2.21.4.1    All transponders shall be capable of generating 4 096 reply codes conforming to the characteristics given in 3.1.1.6.2.

	2.21.4.1.1    Recommendation.— ATS authorities should establish the procedures for the allotment of SSR codes in conformity with Regional Air Navigation agreements, taking into account other users of the system.

	Note.— Principles for the allocation of SSR codes are given in Doc 4444, Chapter 8.

	2.21.4.2    The following Mode A codes shall be reserved for special purposes:

	2.21.4.2.1    Code 7700 to provide recognition of an aircraft in an emergency.

	2.21.4.2.2    Code 7600 to provide recognition of an aircraft with radiocommunication failure.

	2.21.4.2.3    Code 7500 to provide recognition of an aircraft which is being subjected to unlawful interference.

	2.21.4.3    Appropriate provisions shall be made in ground decoding equipment to ensure immediate recognition of Mode A codes 7500, 7600 and 7700.

	2.21.4.4    Recommendation.— Mode A code 0000 should be reserved for allocation subject to regional agreement, as a general purpose code.
	2.21.4.5    Mode A code 2000 shall be reserved to provide recognition of an aircraft which has not received any instructions from air traffic control units to operate the transponder.


2.21.5    Mode S airborne equipment capability

	2.21.5.1    All Mode S transponders shall conform to one of the following five levels:

	Note.— The transponder used for a Mode S site monitor may differ from the requirements defined for a normal Mode S transponder. For example, it may be necessary to reply to all-call interrogations when on the ground. For more details see the Aeronautical Surveillance Manual (Doc 9924) Appendix D.

	2.21.5.1.1    Level 1 — Level 1 transponders shall have the capabilities prescribed for:

	a)	Mode A identity and Mode C pressure-altitude reporting (3.1.1);

	b)	intermode and Mode S all-call transactions (3.1.2.5);

	c)	addressed surveillance altitude and identity transaction (3.1.2.6.1, 3.1.2.6.3, 3.1.2.6.5 and 3.1.2.6.7);

	d)	lockout protocols (3.1.2.6.9);

	e)	basic data protocols except data link capability reporting (3.1.2.6.10); and

	f)	air-air service and squitter transactions (3.1.2.8).

	Note.— Level 1 permits SSR surveillance based on pressure-altitude reporting and the Mode A identity code. In an SSR Mode S environment, technical performance relative to a Mode A/C transponder is improved due to Mode S selective aircraft interrogation.

	2.21.5.1.2    Level 2 — Level 2 transponders shall have the capabilities of 2.21.5.1.1 and also those prescribed for:

	a)	standard length communications (Comm-A and Comm-B) (3.1.2.6.2, 3.1.2.6.4, 3.1.2.6.6, 3.1.2.6.8 and 3.1.2.6.11);

	b)	data link capability reporting (3.1.2.6.10.2.2); 

	c)	aircraft identification reporting (3.1.2.9); and

	d)	data parity with overlay control (3.1.2.6.11.2.5) for equipment certified on or after 1 January 2020.

	Note.— Level 2 permits aircraft identification reporting and other standard length data link communications from ground to air and air to ground. The aircraft identification reporting capability requires an interface and appropriate input device.

	2.21.5.1.3    Level 3 — Level 3 transponders shall have the capabilities of 2.21.5.1.2 and also those prescribed for ground-to-air extended length message (ELM) communications (3.1.2.7.1 to 3.1.2.7.5).

	Note.— Level 3 permits extended length data link communications from ground to air and thus may provide retrieval from ground-based data banks and receipt of other air traffic services which are not available with Level 2 transponders.

	2.21.5.1.4    Level 4 — Level 4 transponders shall have the capabilities of 2.21.5.1.3 and also those prescribed for air-to-ground extended length message (ELM) communications (3.1.2.7.7 and 3.1.2.7.8).

	Note.— Level 4 permits extended length data link communications from air to ground and thus may provide access from the ground to airborne data sources and the transmission of other data required by air traffic services which are not available with Level 2 transponders.

	2.21.5.1.5    Level 5 — Level 5 transponders shall have the capabilities of 2.21.5.1.4 and also those prescribed for enhanced Comm-B and extended length message (ELM) communications (3.1.2.6.11.3.4, 3.1.2.7.6 and 3.1.2.7.9).

	Note.— Level 5 permits Comm-B and extended length data link communications with multiple interrogators without requiring the use of multisite reservations. This level of transponder has a higher minimum data link capacity than the other transponder levels.

	2.21.5.1.6    Extended squitter — Extended squitter transponders shall have the capabilities of 2.21.5.1.2, 2.21.5.1.3, 2.21.5.1.4 or 2.21.5.1.5, the capabilities prescribed for extended squitter operation (3.1.2.8.6) and the capabilities prescribed for ACAS cross-link operation (3.1.2.8.3 and 3.1.2.8.4). Transponders with these capabilities shall be designated with a suffix “e”.

	Note.— For example, a level 4 transponder with extended squitter capability would be designated “level 4e”.

	2.21.5.1.7    SI capability — Transponders with the ability to process SI codes shall have the capabilities of 2.21.5.1.1, 2.21.5.1.2, 2.21.5.1.3, 2.21.5.1.4 or 2.21.5.1.5 and also those prescribed for SI code operation (3.1.2.3.2.1.4, 3.1.2.5.2.1, 3.1.2.6.1.3, 3.1.2.6.1.4.1, 3.1.2.6.9.1.1 and 3.1.2.6.9.2). Transponders with this capability shall be designated with a suffix “s”.

	Note.— For example, a level 4 transponder with extended squitter capability and SI capability would be designated “level 4es”.

	2.21.5.1.7.1    SI code capability shall be provided in accordance with the provisions of 2.21.5.1.7 for all Mode S transponders installed on or after 1 January 2003 and by all Mode S transponders by 1 January 2005.

	Note.— Mandates from certain States may require applicability in advance of these dates.

	2.21.5.1.8    Extended squitter non‑transponder devices. Devices that are capable of broadcasting extended squitters that are not part of a Mode S transponder shall conform to all of the 1 090 MHz RF signals in space requirements specified for a Mode S transponder, except for transmit power levels for the identified equipment class as specified in 5.1.1.

	2.21.5.2    All Mode S transponders used by international civil air traffic shall conform, at least, to the requirements of Level 2 prescribed in 2.21.5.1.2.

	Note 1.— Level 1 may be admitted for use within an individual State or within the terms of a regional air navigation agreement. The Mode S Level 1 transponder comprises the minimum set of features for compatible operation of Mode S transponders with SSR Mode S interrogators. It is defined to prevent a proliferation of transponder types below Level 2 which would be incompatible with SSR Mode S interrogators.

	Note 2.— The intent of the requirement for a Level 2 capability is to ensure the widespread use of an ICAO standard transponder capability to allow worldwide planning of Mode S ground facilities and services. The requirement also discourages an initial installation with Level 1 transponders that would be rendered obsolete by later requirements in certain airspace for mandatory carriage of transponders having Level 2 capabilities.

	2.21.5.3    Mode S transponders installed on aircraft with gross mass in excess of 5 700 kg or a maximum cruising true airspeed capability in excess of 463 km/h (250 kt) shall operate with antenna diversity as prescribed in 3.1.2.10.4 if:

	a)	the aircraft individual certificate of airworthiness is first issued on or after 1 January 1990; or


	b)	Mode S transponder carriage is required on the basis of regional air navigation agreement in accordance with 2.21.3.3.1 and 2.21.3.3.2.

	Note.— Aircraft with maximum cruising true airspeed exceeding 324 km/h (175 kt) are required to operate with a peak power of not less than 21.0 dBW as specified in 3.1.2.10.2 c).


2.21.5.4    CAPABILITY REPORTING IN MODE S SQUITTERS

	2.21.5.4.1    Capability reporting in Mode S acquisition squitters (unsolicited downlink transmissions) shall be provided in accordance with the provisions of 3.1.2.8.5.1 for all Mode S transponders installed on or after 1 January 1995.

	2.21.5.4.2    Recommendation.— Transponders equipped for extended squitter operation should have a means to disable acquisition squitters when extended squitters are being emitted.

	Note.— This will facilitate the suppression of acquisition squitters if all ACAS units have been converted to receive the extended squitter.


2.21.5.5    EXTENDED LENGTH MESSAGE (ELM) TRANSMIT POWER

In order to facilitate the conversion of existing Mode S transponders to include full Mode S capability, transponders originally manufactured before 1 January 1999 shall be permitted to transmit a burst of 16 ELM segments at a minimum power level of 20 dBW.

	Note.— This represents a 1 dB relaxation from the power requirement specified in 3.1.2.10.2.


2.21.6    SSR Mode S address (aircraft address)

The SSR Mode S address shall be one of 16 777 214 twenty-four-bit aircraft addresses allocated by ICAO to the State of Registry or common mark registering authority and assigned as prescribed in 3.1.2.4.1.2.3.1.1 and the Appendix to Chapter 9, Part I, Volume III, Annex 10.


2.21.7    Transponder occupancy


Note.— See Appendix M of the Aeronautical Surveillance Manual (Doc 9924) for guidance on consistent modelling of transponder occupancy.



2.32     HUMAN FACTORS CONSIDERATIONS

	Recommendation.— Human Factors principles should be observed in the design and certification of surveillance radar, transponder and collision avoidance systems.

	Note.— Guidance material on Human Factors principles can be found in Doc 9683, Human Factors Training Manual and Circular 249 (Human Factors Digest No. 11 — Human Factors in CNS/ATM Systems).


2.32.1    Operation of controls

	2.32.1.1    Transponder controls which are not intended to be operated in flight shall not be directly accessible to the flight crew. 

	2.32.1.2    Recommendation.— The operation of transponder controls, intended for use during flight, should be evaluated to ensure they are logical and tolerant to human error. In particular, where transponder functions are integrated with other system controls, the manufacturer should ensure that unintentional transponder mode switching (i.e. an operational state to ‘STANDBY’ or ‘OFF’) is minimized.
	Note.— This may take the form of a confirmation of mode switching, required by the flight crew. Typically ‘Line Select’ Keys, ‘Touch Screen’ or ‘Cursor Controlled/Tracker-ball’ methods used to change transponder modes should be carefully designed to minimize flight crew error.

	2.32.1.3    Recommendation.— The flight crew should have access at all times to the information of the operational state of the transponder.

	Note.— Information on the monitoring of the operational state of the transponder is provided in RTCA DO-181 E, Minimum Operational Performance Standards for Air Traffic Control Radar Beacon System/ Mode Select (ATCRBS/Mode S) Airborne Equipment, and in EUROCAE ED-73E, Minimum Operational Performance Specification for Secondary Surveillance Radar Mode S Transponders.


                                                            2.4  RF environment considerations

2.4.1 Any change to the RF environment within which the surveillance system operates, shall only be effected after users have been consulted and a safety assessment has demonstrated that an acceptable level of safety will be met.  

2.4.2 When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.  

	Origin:

AN-Conf/13 Recommendation 2.2 b)
	Rationale:

The proposed SARPs link to Annex 11 and related SARPs and PANS on Safety Management, highlighting the existing requirement to monitor safely and accommodate or mitigate any significant safety related change to the ATS system. 

Annex 11:  2.28 Safety management

Note.— Annex 19 includes the safety management provisions applicable to ATS providers. Further guidance is contained in the Safety Management Manual (SMM) (Doc 9859) and associated procedures are contained in the PANS-ATM (Doc 4444).

Any significant safety-related change to the ATS system, including the implementation of a reduced separation minimum or a new procedure, shall only be effected after a safety assessment has demonstrated that an acceptable level of safety will be met and users have been consulted. When appropriate, the responsible authority shall ensure that adequate provision is made for post-implementation monitoring to verify that the defined level of safety continues to be met.

Note.— When, due to the nature of the change, the acceptable level of safety cannot be expressed in quantitative terms, the safety assessment may rely on operational judgement.
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New SARP / PANS Proposal

IMPACT ASSESSMENT AND IMPLEMENTATION PLAN 
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1.1	What is the problem/opportunity that this proposal is designed to address?
	Please include reference to Jobcard / ASBU / work programme item, as applicable

	
There is increasing pressure to use the limited resource of globally allocated frequency spectrum to the aviation sector for non-aviation use. In order to resolve this issue, it was recommended to highlight the existing requirement for safety assessment whenever there is a change to the overall operational environment, as part of allocation of radio spectrum through safety oversight program USOAP. (Please refer Recommendation 2.2/1 b of ANConf/13)
This proposal contains proposed draft new SARPs related to USOAP provisions. These proposed draft new SARPs are intended to provide appropriate pointers to the already existing requirements of Annex 11 SARPs through new generic CNS and Spectrum relevant SARPs.



1.2	What is the overall impact of this proposal on the strategic objectives of ICAO, namely:
	
	Positive / Negative / Negligible/None
	Rationale:
Please provide an explanation for your choice and highlight  any caveats or limitations in the selection 

	Safety

	PositivePositive	The new draft SARPs provide an unambiguous reference to the responsibility of the state to ensure protection of RF environment in which communication, navigation and surveillance system operate.  The USOAP provision clarifies that the State or ANSP has to monitor and accommodate or mitigate any significant safety related change to the ATS system. This will offer improved safety compared to existing provisions.

	Security

	Negligible/NoneNegligible/None	

	Environment

	Negligible/NoneNegligible/None	

	Efficiency

	PositivePositive	Continued operation of CNS systems within a protected RF environment will ensure maximum efficiency by reducing incidents of interference and outages. 



Note: In the following questions ‘States’ applies to the adoption and oversight of new SARPs. ‘Industry’ applies to the service provision and use, whether State owned or not (e.g. ANSPs, airlines aerodromes, meteorology, general aviation, etc). With respect to financial costs for States, it refers to the cost to develop, implement, maintain, and consider oversight issues associated with the proposed change. For Industry, it refers to the cost of implementing the change, where compliance is required by the State, which may translate in costs for equipage, human resources, training, documentation, aircraft modifications or upgrades, operations and airworthiness for example.

1.3	What is the overall impact on resources (financial, personnel, etc.) of this proposal for: 
	
	Increase/decrease/negligible/unknown
	Rationale:
Please provide an explanation for your choice and highlight  any caveats or limitations in the selection

	States

	Potential increase in overall costNegligible/No impactNegligible/No impact	The new provisions are a further clarification of existing provisions in Annex 11.  However, States may not have originally identified the need to address the new provision within the existing State oversight program, hence there will be an impact on consumption of resources utilized by the States. 

	Industry

	Potential increase in overall costDecrease in overall costDecrease in overall cost	New provision ensures minimal disruption and degradation to the RF environment.  There may be an increase in costs where air navigation service provider has the responsibility for considering the implications of a change to the RF environment for safety cases. 



1.4	In your opinion, do the benefits of this proposal justify the cost of implementing the proposal from the perspective of:
	
	Answer
	Rationale:
Please provide an explanation for your choice and highlight  any caveats or limitations in the selection

	States
	YesYes	As pressure on frequency spectrum as a shared resource increases, the continued protection of CNS systems utilizing the frequency bands allocated to aviation requires a careful analysis of any use case where this spectrum may be shared with or impacted by interference from non-aeronautical users.  

	Industry
	YesYes	Same as above.



PART 2: IMPLEMENTATION PLAN

To assist ICAO and States ensure this proposal will be effectively implemented please answer the following questions. 

Note: The ANC recognizes that panel experts may feel limited in their ability to answer some or all of these questions, however, encourages the panels to provide their views. If still unsure, it is acceptable to leave one or more blank. The answers presented to the ICAO Council with the proposed amendment will be further developed by ICAO.

2.1	What supporting documentation is required for this proposed amendment?
	Please include reference to any  documents that require initial release/amendment e.g. ICAO Document or Circular name and number, industry specification, etc.

	
ICAO Annex 10, Volumes I, III, IV and V, FSMP-WG/8 WP/06 dated 2019.01.15 Draft SARPs for Annex 10, Volumes I, III, IV and V. 



2.2	What other guidance, training and support activities do you recommend ICAO undertake to ensure the effective implementation of this proposed amendment?
	Please include reference to any existing support/promotional programmes and whether it is required globally or regionally e.g. regional seminars, ikits, etc.

NO

	



2.3	What are the essential steps to be followed by a State in order to implement this proposed amendment?
	Please include the major steps e.g. amendment of national legislation, change of  oversight procedures, training of oversight personnel, required competencies, etc.

Potential minor modifications to oversight procedures and hence training of oversight personnel. 

	



2.4	What is the timeframe needed to implement this proposal by:
	
	Answer
	Rationale:
For the State, the timeframe is the length of time needed to implement in the national regulatory framework
For industry,  the timeframe is the length of time needed for industry to start implementing in their operations

	States
	
	 The amended ICAO Annex 10 will help States to understand the additional requirements to be added into their safety oversight program. This will reduce the timeframe needed for implementation of new regulations. 

	Industry
	Not applicableNot applicable	






PART 3: AUDIT PLAN

Note: This section will be completed by ICAO prior to the presentation of any proposed changes to SARPs or PANS. The Panel Secretary will coordinate with the relevant experts in ICAO. 

3.1	Does this proposal require an amendment of the USOAP CMA protocol questions to assess effective implementation by States?  
	Please include reference to existing PQs that may need amendment  or description of any new PQs that may be required. State ‘Not applicable’ if no impact

	Attached
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Potential PQ amendments related to the Annex 10 amendment proposal
(currently under discussion within the Secretariat)
1) PQ 7.371 amendment proposal
	PQ No.
	Protocol Question
	Guidance for Review of Evidence
	ICAO References

	Original  PQ

	7.371
	Has the State designated an oversight authority responsible for ensuring that the CNS systems and facilities are maintained and operated in accordance with the Standards in Annex 10?
	Confirm documented evidence, including organizational structure and responsibilities.
	STD
A10
Vol. II, 2.4.1
GM
Doc 9734
Part A, C3

	

Change proposal to the PQ above

	7.371
	Has the State designated an oversight authorit(y/ies) responsible for a) ensuring that the CNS systems and facilities are maintained and operated in accordance with the Standards in Annex 10 and b) maintaining the RF environment within which the CNS system operates?
	Identify where in primary law the entit(y/ies) responsible for delivering a) and b). 

Confirm documented evidence, including organizational structure and responsibilities.
	STD
A10
Vol. II, 2.4.1
Volume V (new)
GM
Doc 9734
Part A, C3






2) PQ 7.391 amendment proposal

	PQ No.
	Protocol Question
	Guidance for Review of Evidence
	ICAO References

	Original  PQ

	7.391
	Does the State effectively conduct surveillance over the entity responsible for the maintenance and operation of CNS systems and facilities?
	1) Confirm inspection procedures and inspection reports.
2) Review checklist used by inspectors.
3) Review inspection schedules.
4) Confirm that facilities and staff of entity are included.
	GM
Doc 9734
Part A, 3.8

	
Change proposal to the PQ above

	7.391
	Option 1, intitial proposal during Secretariat discussions
Does the State ensure the degree of facility performance, reliability, availability, accuracy and integrity if consistent with their operational requirements? effectively conduct surveillance over the entity responsible for the maintenance and operation of CNS systems and facilities?

	1)  Review mechanism to ensure compliance .
2) Review methodology used by the State to confirm that facility performance, reliability, availability, accuracy and integrity are accomplish
3) Review Checklist used by inspector
	
GM
Doc 9734
Part A, 3.8

	7.391
	Option 2, an alternative proposal during Secretariat discussions 
Does the State effectively conduct surveillance over the entity responsible for ensuring the maintenance and, operation and performance of CNS systems, for maintaining the RF environment and for managing CNS facilities in accordance with Annex 10? 

	1)  Review mechanism to ensure compliance.
2) Review methodology used by the State to confirm that operation and performance of CNS systems, maintaining the RF environment and managing CNS facilities are accomplished appropriately.
3) Review Checklist used by inspector 
	STD
A10
 GM
Doc 9734
Part A, 3.8






	PQ No.
	Protocol Question
	Guidance for Review of Evidence
	ICAO References

	Original  PQ

	7.177
	Does the State ensure that the service provider carries out safety assessments, with respect to significant airspace reorganizations, 
a) for significant changes in the provision of ATS procedures applicable to an airspace or an aerodrome, and 
b) for the introduction of new equipment, systems or facilities?
	1) Review mechanism established to ensure effective implementation.
2) Review documented evidence requiring safety assessment of any significant safety related change to the ATS system and confirm enforcement.
3) Review methodology and effectiveness.
	PANS
Doc 4444 (ATM)
2.6


	

Change proposal to the PQ above

	7.177
	Does the State ensure that the service provider carries out safety assessments, with respect to significant airspace reorganizations, 
a) for significant changes in the provision of ATS procedures applicable to an airspace or an aerodrome, and 
b) for the introduction of new equipment, systems or facilities which might cause change in the RF environment within which CNS system operates.
	1) Review mechanism established to ensure effective implementation.
2) Review documented evidence requiring safety assessment of any significant safety related change to the ATS system and confirm enforcement.
3) Review methodology and effectiveness.
	PANS
Doc 4444 (ATM)
2.6
STD
Annex 10 V5


3) PQ 7.177 amendment proposal 








4) PQ 7.373 amendment proposal 
	Protocol Question
	Guidance for Review of Evidence
	ICAO References

	Original  PQ

	Does the State employ sufficient qualified technical staff to carry out its safety oversight tasks over the entity  operating CNS systems and facilities?
	1) Review methodology established for determining staffing needs .
2)     Review ability to attract new inspectors as well as existing vacancies and level of turnover in past years.
3)  Review ability to carry out all safety oversight related tasks, including review and revision of regulations, training of technical staff, development of guidance material, issuance of approvals, conducting of surveillance and resolutions to identified safety concerns. 

	GM
Doc 9734
Part A
3.4


	

Change proposal to the PQ above

	Does the State employ sufficient qualified technical staff to carry out its safety oversight tasks over the entity  operating CNS systems and facilities including the RF environment within which CNS systems operate.
	1) Review methodology established for determining staffing needs .
2)     Review ability to attract new inspectors as well as existing vacancies and level of turnover in past years.
3)  Review ability to carry out all safety oversight related tasks, including review and revision of regulations, training of technical staff, development of guidance material, issuance of approvals, conducting of surveillance and resolutions to identified safety concerns. 
.
	GM
Doc 9734
Part A
3.4
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