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	SUMMARY

	The purpose of this document is to provide a clear overview of the international Cospas-Sarsat (C/S) system and to provide elements for C/S to meet the requirements expressed by GADSS regarding the distress phase. In addition, a proposed answer back to ITU-R WP5B in connection with WRC19 agenda item 1.10, showing the fact that C/S may meet all the basic distress tracking requirements.


1. INTRODUCTION

1.1 ICAO is currently developing a concept of operations (ConOps) to support future development of a global aeronautical distress and safety system (GADSS). The new concept of operations relating to the GADSS will introduce at global level real improvements to the management of aircraft in abnormal and in distress situations. The GADSS Concept is composed of three different components: normal /abnormal operation, distress tracking, response & recovery.
1.2 GADSS concept does not provide specific technical solutions but will provide the overall framework for the future development of SARPs, Air Navigation Services Procedures (PANS) and guidance. The GADSS concept specifies the high-level functions required with a description of the uses of flight tracking information during all phases, both normal and distress, including accurate and rapid location for an air accident and data retrieval flight. The response to GADSS requirements will be provided by a set of systems that allow location and warning before the accident occurs and allows the retrieval of flight data.
2. DISCUSSION

2.1 Background on frequency issues 
Cospas-Sarsat makes usage of the protected band 406-406.1 MHz, which is a Mobile Satellite Service (MSS) protected through RR 5.265, 5.266 and 5.267. Resolution 205 (rev 2015) highlights the main regulatory issues concerning the frequency band 406-406.1 MHz which is a frequency band limited to low-power satellite emergency position-indicating radiobeacons (EPIRBs). Like any frequency band reserved for a distress and safety system, the frequency band 406-406.1 MHz is entitled to full protection against all harmful interference. At the last WRC15, in order to reduce the impact of unwanted emissions from services in operation outside the frequency band 406-406.1 MHz, administrations were requested not to make new frequency assignments within the frequency bands 405.9-406.0 MHz and 406.1-406.2 MHz under the mobile and fixed services.
2.2 General overview and description of the Cospas-Sarsat system 

The International Cospas-Sarsat Programme is a satellite-based search and rescue (SAR) distress alert detection and information distribution system, best known for detecting and locating emergency beacons activated by aircraft, ships and backcountry hikers in distress. The International Cospas-Sarsat Programme Agreement (ICSPA) was signed on July 1, 1988 among the governments of Canada, France, the former U.S.S.R and the United States. These four countries are called the parties. In addition, 26 Ground Segment Providers, 11 User States and 2 Organisations participate to the C/S programme.

The objective of the Cospas-Sarsat system is to reduce, as far as possible, delays in the provision of distress alerts to SAR services, and the time required to locate a distress and provide assistance, which have a direct impact on the probability of survival of the person in distress at sea or on land.
Cospas-Sarsat Participants implement, maintain, co-ordinate and operate a satellite system capable of detecting distress alert transmission from radiobeacons and of determining their position anywhere on the globe. The distress alert and location data is provided by Cospas-Sarsat Participants to the responsible SAR services.
Services are provided world-wide and free of charge for the user in distress. The Cospas-Sarsat distress beacon detection system has assisted in the rescue of over 42,000 people over the past 30 years.

[image: image1.jpg]COSPAS-SARSAT System Overview
2

sechn &RESCUE ; 3
SATELLITES
LOCAL USER:
‘ / TERMINAL
V .

MISSION
~ - CONTROL

(1) CENTER
DISTRESS CALL

UTILIZING
EMERGENCY

J|





The C/S System was composed of Low Earth Orbiting Search And Rescue (LEOSAR), and of Geostationary Orbiting Search And Rescue (GEOSAR) until December 2016.
There are many benefits of combined LEO and GEO components: global LEOSAR cover, real-time GEOSAR alerting, independent LEOSAR Doppler positioning capability, highly accurate GNSS positioning (not all the  beacons), high probability of LEO detection, high system capacity.
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It is to be noted that the current Low-altitude Earth Orbit Search and Rescue (LEOSAR) satellites are being replaced with a new Medium-altitude Earth Orbit Search and Rescue (MEOSAR) satellite system. 
In terms of population of distress Beacons, at the end of 2015, there were 2 millions of 406 MHz beacons and about 40 active manufacturers.
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In addition, over 6 assisted Cospas Sarsat events occur per day since 2010.
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However, for the LEO/GEO constellation, we have the following
· Independent location determination from LEOSAR is global but there is a latency in the transmission of the data due to gap between satellite passages. Sometimes a second satellite passage is required to resolve a position ambiguity.

· Instantaneous detections and locations (for beacon equipped with GNSS) limited to GEO coverage (approximately 90% of the globe).

· Encoded location in 2 Dimension only with limited accuracy (500 meters). 

· Encoded Position updated only every 5 minutes.

· Delay of 50 seconds between a beacon activation and the transmission of a first message (to reduce false alert rate).
2.3 Improvement of the Cospas-Sarsat system using MEO satellites and development of new generation of beacons
A significant improvement of the LEO/GEO Cospas-Sarsat constellation occurred with the introduction with MEO satellites. The MEOSAR operational payloads (with L-Band downlink) will finally be mounted on three constellations of navigation satellites (Galileo, GPS III (9+), and Glonass K) providing more than 72 payloads in orbits after 2025.
The MEOSAR is planned to be fully operational by 2020. The MEOSAR system, which entered its Early Operational Phase in December 2016, improves speed and reliability of detecting and locating 406 MHz distress alerts (near-real-time):

· Can locate beacons on single burst : First Burst Detection and Location

· Continuous detection and location
· Independent location accuracy improves in time
In addition, moving beacons can be tracked, first using the GNSS position, for instance on aircraft in emergency in flight (before a crash).
A big advantage is that no Doppler mirror image location is generated and a high level of satellite redundancy and availability (multiple paths less susceptible to blockage). All 406 MHz beacons are 100% compatible with the MEOSAR system.
To better take advantage of the new MEOSAR system intrinsic characteristics, the Cospas-Sarsat Programme is undertaking the development of a new generation of 406 MHz beacons. This next generation of beacons will provide enhanced transmission characteristics to compensate for the more distant MEOSAR payloads (new modulation, enhanced correction coding). In addition, new features and services will be introduced.
 New generation beacons triggered in flight will be located independently from the GNSS position, but will also include GNSS position.
2.4 GADSS system and Cospas-Sarsat
It has been shown that the current generation (also called first generation or FGB) of ELT (Emergency Locater Transmitter) does not meet all requirements of the GADSS concept. Therefore, in order to meet the distress tracking requirements of GADSS, the Cospas-Sarsat organization undertook the study of the modification of the first generation of beacons adapted for Distress Tracking (DT). 
The ELT beacons adapted for Distress Tracking (DT) will be modified as follows. In order to use encoded location within the ELT, the location transmitted by the receiver has to be refreshed just before transmission in order to reflect the plane’s current location at the time of transmission. The beacon will have to transmit a first burst within 5 seconds. After the first burst within 5 seconds upon actuation, the ELT will transmit every 5 seconds during 30 seconds, then every 30 seconds.
Cospas-Sarsat is actively working on this First Generation Beacon (FGB) ELT(DT), and these beacons are planned to be totally operational by 2021, along with the mounting these ELT(DT) on board the aircrafts. This usage includes the manufacturing/testing of these ELT(DT) and also the adaptation of the ground segment which needs to be modified taking into account the new specifities of the emissions of these ELT(DT). 
The following table shows the suitability of these FGB ELT beacons adapted for Distress Tracking (DT) regarding the basic distress tracking requirements.
The origin document is derived from the Convention of international of civil aviation. Annex 6 is the operation of aircraft. Part 1 of Annex 6 is International commercial air transport-aeroplanes. Appendix 8 and 9 take part of Annex 6 part 1.

Table 2.1: Suitability of Emergency Locater Transmitter (ELT) of first generation adapted for Distress Tracking (DT)
	Origin Document
	Basic Distress Tracking 

requirements 


	Comment regarding the use of a beacon of first generation adapted for Distress Tracking (FGB ELT(DT))

	ICAO Annex 6 
	Shall autonomously transmit information from which a position can be determined by the operator at least once every minute, when in distress 
	Current 50s repetition rate of beacons is compatible with this requirement. Could be further reduced without major beacon design changes if required 

	ICAO Annex 6 
	The operator shall make position information of a flight in distress available to the appropriate organizations, as established by the State of the Operator 
	Independent from beacon consideration. 

	ICAO Appendix 9 
	Location of an aeroplane in distress aims at establishing, to a reasonable extent, the location of an accident site within a 6 NM radius 
	6 NM unlikely to be achieved with independent location for beacon but achieved by using encoded position in the message. 

	ICAO Appendix 9 
	An aeroplane in distress shall automatically activate the transmission of information from which its position can be determined by the operator and the position information shall contain a time stamp 
	Independent from beacon consideration. 

	ICAO Appendix 9 
	It shall also be possible for this transmission to be activated manually 
	Independent from beacon consideration. 

	ICAO Appendix 9 
	The system used for the autonomous transmission of position information shall be capable to transmit that information in the event of aircraft electrical power loss, at least for the expected duration for the entire flight. 
	Independent from beacon consideration. 

	ICAO Appendix 9 
	Autonomous transmission of position information shall be active when an aircraft is in a distress condition 
	Independent from beacon consideration. 

	ICAO Appendix 9 
	The operator shall be alerted when an aircraft is in a distress condition with an acceptable low rate of false alerts. 
	There are at least two different considerations here: 

The false alert generated by the triggering system (which is outside Cospas-Sarsat specification) 

The false alerts generated by the Cospas-Sarsat system (false positive, for example) which can be solved by confirmation criteria at the ground station level. 



	ICAO Appendix 9 
	In case of a triggered transmission system, initial transmission of position information shall be commence immediately or no later than five seconds after the detection of the activation event. 
	The current beacon specification needs to be modified to transmit a first burst within 5 seconds. Possible impacts on oscillator specifications are similar to the one expected for FGBs. 

	ICAO Appendix 9 
	When autonomous transmission of position information has been activated, it shall only be able to be de-activated using the same mechanism that activated it. 
	Independent from beacon consideration. 

	ICAO Appendix 9 
	The accuracy of position information shall, as a minimum, meet the position accuracy requirements established for ELTs 
	Encoded position in the message meets the position accuracy requirement. 

	ICAO Appendix 8 
	The ADFR shall contain an integrated ELT, which shall activate automatically during the deployment sequence. Such ELT may be of a type that is activated in-flight and provides information from which a position can be determined 
	Independent from beacon consideration. 

	ICAO Appendix 8 
	The integrated ELT of an ADFR shall satisfy the same requirements as an ELT required to be installed on an aeroplane. The integrated ELT shall at least have the same performance as the fixed ELT to maximize detection of the transmitted signal 
	Independent from beacon consideration. 

	EUROCAE MASPS ED-237 
	If there is an automatic cancellation of a triggered transmission, it is assumed that the transmission system shall transmit a specific cancellation message. That is to ensure that receivers of the message know that the triggered event has been cancelled rather than terminated by an accident. 
	All possible protocols are not defined in the C/S beacon specification, some spares are available for User and Standard protocols, which can be used to defined a new protocol. 

The proposal would be to define a specific protocol for cancellation. 


3. CONCLUSION
As explained above, following the modification of the current generation of ELT, the Cospas-Sarsat system will be able to rapidly detect and locate a distress situation and to send the alert correspondingly based on a global mesh network for distributing data to the appropriate entities in charge of rescue. It is envisaged to transmit distress signals, before any impact due to a crash, detectable by the satellites. Indeed, the design of Cospas Sarsat will allow the triggering of the aircraft beacon when a distress situation is detected.
During its initial testability phase, the Cospas-Sarsat system was able to detect signals from the Egyptair flight MS804 in May 2016.

In the meantime, in addition to these FGB ELT(DT), as explained above, Cospas-Sarsat is also actively working on a second generation of beacons that will be fully adapted to the specifities of the MEOSAR space segment.
4. ACTION BY THE MEETING

4.1 The meeting is invited to:

4.1.1 note and review the contents of this working paper;

4.1.2 endorse the proposed liaison statement to be sent back to ITU-R as in 4.2

4.2 Proposed liaison statement from ICAO to ITU-R WP5B

ITU-R Working Party (WP) 5B informed the International Civil Aviation Organization (ICAO) that it has initiated a working document towards a preliminary draft new report in support of WRC-19 agenda item 1.10, with some initial material regarding the global aeronautical distress and safety system (GADSS).  
It appears that ITU-R WP5B is asking ICAO generic information about GADSS to conduct the studies on WRC-19 AI 1.10.  
In order to initiate a liaison statement back to ITU-R WP5B, it is felt necessary to indicate the following statements.
“The international Cospas-Sarsat (C/S) system is currently improving system performance to meet new, more demanding requirements including detection probability, location accuracy and system capacity. In particular, it optimizes the beacon signal to take advantage of the future MEOSAR system that will integrate operational payloads mounted on three constellations of navigation satellites (Galileo, GPS III (9+), and Glonass K). 
Therefore, the speed and reliability of detecting and locating 406 MHz distress alerts (near-real-time) will be greatly improved, allowing moving beacons to be tracked.
This international organization is currently working on a modification of the current generation of beacons that will be able to be detected in distress situations before crash of the airplane. This modification of current beacons adapted to distress tracking will be deployed and operational by 2021 which is currently the target date of Cospas-Sarsat.

ICAO would like to stress that Cospas-Sarsat makes usage of the protected band 406-406.1 MHz (see RR 5.265, 5.266 and 5.267), and that these new beacons meet the requirements of the GADSS tracking distress, and not the normal/abnormal modes of operation. In addition, the Cospas-Sarsat system will be able to rapidly detect and locate a distress situation and to send the alert correspondingly based on a global mesh network for distributing data to the appropriate entities in charge of rescue. “
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