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[bookmark: _Toc296195145][bookmark: _Toc296195265][bookmark: _Toc296462747]1	Scope
This Report addresses the design and use of devices and systems being developed, tested and deployed for use in detecting and resolving “man overboard” incidents, i.e. emergencies involving persons falling into the water or cast adrift. There are many applications for man overboard systems and probably no one solution is suitable to address all cases. 
Systems can be both closed loop (alerts limited to the parent vessel) and open loop (alerts to all stations in the vicinity) or a combination of these and may operate in either stand-by mode (transmission in the event of a Man Overboard) or polling mode (transmissions cease in the case of a man overboard incident). 
This Report provides technical and operational information on the various options available, along with their design objectives and limitations. In particular, the Report provides information on how the various systems and devices relate to the systems and procedures of the GMDSS.
[bookmark: _Toc296193256][bookmark: _Toc296194877][bookmark: _Toc296195146][bookmark: _Toc296195266][bookmark: _Toc296462748]1.1	Abbreviations used

	AIS
	Automatic Identification System

	AIS-MOB
	Automatic Identification System-Man Overboard

	AIS-SART
	Automatic Identification System-Search and Rescue Transmitter

	DSC
	Digital Selective Calling

	EPIRB
	Emergency Position Indicating Radio Beacon

	EPIRB-AIS
	Emergency Position Indicating Radio Beacon (with AIS)

	GMDSS
	Global Maritime and Safety System

	GNSS
	Global Navigation Satellite System

	GPS
	Global Positioning System

	ICAO
	International Civil Aviation Organization

	IMO
	International Maritime Organization

	MMSI
	Maritime Mobile Service Identity

	MOB
	Man Overboard 

	MSLD
	Maritime Survivor Locating Device

	MSLS
	Maritime Survivor Locating System

	PAD
	Personal Alerting Device

	PDD
	Personal Distress Device

	PLB
	Personal Locator Beacon

	SAR
	Search And Rescue

	SARA
	Search And Rescue Application

	VHF
	Very High Frequency


[bookmark: _Toc296462749]1.2	References
Recommendation ITU-R M.493-13, Digital Selective-Calling system for use in the maritime-mobile service
Recommendation ITU-R M.585-5, Assignment and use of maritime mobile service identities
Recommendation ITU-R M.1371-4, Technical characteristics for an automatic identification system using time division multiple access in the VHF maritime mobile band
Recommendation ITU-R M.1842-1, Characteristics of VHF radio systems and equipment for the exchange of data and electronic mail in the maritime mobile service RR Appendix 18 channels
IEC 60945, Maritime navigation and radiocommunication equipment and systems – General requirements – Methods of testing and required test results
AS/NZS 4869.1, Maritime Survivor Location Systems (MSLS), Part 1: Operating on 121.5 MHz.]
Document 5B/490, Reply to the Liaison Statement to the International Maritime Organization (IMO) and the International Civil Aviation Organization (ICAO), on specifications of “man overboard” devices
Document 5B/433, Liaison Statement to ITU-R Working Party 5B, Specifications of "man overboard" devices, International Maritime Organization (IMO)
[More references TBD]
[bookmark: _Toc296193257][bookmark: _Toc296195147][bookmark: _Toc296195267][bookmark: _Toc296462750]2	Introduction
The general operational requirements for “Man Overboard” devices are to:
· provide immediate notification to the parent vessel relating to the man overboard incident;
· provide a means of location to determine the position of the man overboard;
· optionally provide a means of notifying vessels in the vicinity of the man overboard; and
· ensure that the integrity of the GMDSS is not jeopardized.
Man overboard systems are available on the market that operate on a range of frequencies including internationally designated frequencies (e.g. GMDSS distress and safety frequencies, AIS channels, the 121.5 MHz homing and aeronautical distress frequency, or other frequencies). The overriding concern is to ensure that the use of distress and safety frequencies by man overboard devices should not compromise the integrity of GMDSS and aeronautical distress and safety systems.
2.1 Aeronautical distress and safety systems
Document 5B/490 provides input from the International Civil Aviation Organization (ICAO) on the subject of MOB devices using 121.5 MHz; 
ICAO views Man Overboard Devices (MOB) as localized alerting devices, i.e. MOB are not designed primarily to alert the International SAR System but rather to alert the parent vessel/platform of an emergency man overboard situation and instigate self help to alleviate the problem. Urgent recovery action should be undertaken by the parent vessel/platform.  The use of 121.5 MHz would be of assistance if the situation expanded beyond the capabilities of the parent vessel and required the assistance of SAR assets.  To this end ICAO SAR would not object to 121.5 MHz being used for the purpose of MOB beacons. However ICAO is of the view that there may be more appropriate frequencies to use, which could not only assist SAR assets in homing situations, but also allow for support from nearby vessels, e.g. marine channel 16.
Furthermore, ICAO is of the view that under no circumstances should the use of distress and safety frequencies by MOB devices interfere with aeronautical distress and safety system. 
Views of the advantages and disadvantages of using 121.5 MHz for a MOB device
In reply to the invitation to inform WP 5B on its views on the advantages and disadvantages of the use of the frequency 121.5 MHz in handling man overboard incidents, ICAO would like to present the following view of the advantages and disadvantages of using 121.5 MHz for a MOB device:
Advantages:
–	121.5 MHz signal could be used by direction finder equipped SAR aircraft/vessels to locate MOB should parent platform/vessel be unsuccessful in locating and recovering the person. (One would assume that the parent platform/vessel has been unable to locate or assist the MOB for whatever reason and the SAR system has been activated to assist.)
Disadvantages:
–	No satellite detection of the 121.5 MHz signal to assist with position information and drift.  
–	Inadvertent activations, in coastal regions particularly, is likely to add to the already high rate of false alerts detected by overflying aircraft on the Emergency Channel.  This will add to the cost of providing SAR, as determination of a genuine emergency, or not, cannot be concluded unlike with current 406 beacons, until after the beacon is found and turned off.
–	If multiple MOB beacons are activated from a single vessel/platform then the ability to DF to the beacons by SAR assets is seriously compromised due to the known limitations with direction finding equipment where multiple signals are radiating in a small area.
–	121.5 MHz is not a frequency routinely carried by maritime vessels, this limits support assistance that may be provided by nearby vessels to the MOB event. 
Finally, if such devices are to be produced, then ICAO would request that they are built with a similar level of requirement for integrity and reliability as current ELTs in order to minimise the number of false alerts.
[More TBD]
[bookmark: _Toc296196401][bookmark: _Toc296462751]3	Background
Man Overboard devices can provide an extremely effective method of locating personnel who have fallen overboard, they are increasingly being developed and can utilise a range of techniques for their operation. This paper seeks to provide guidelines for their development so that:
· A consistent level of performance is achievable irrespective of the techniques utilized;
· The application and capability of the device is evident to a purchaser of the equipment; and
· The performance of the equipment “fits into” existing distress and urgency alerting and communication arrangements and does not cause interference or harm.
Man Overboard devices appear to fall into three categories: 
· Satellite distress beacons which indicate position and provide locating beacons utilising 406 MHz are dealt with extensively elsewhere and are not discussed in this paper. 
· Devices intended to alert a base station; and
· Devices intended to alert other stations in the vicinity. 
The intention of this paper is to provide guidelines for these two latter categories.
It is important that purchasers and operators of the equipment fully understand the limitations of the categories. Although the two categories are seen as separate this should not preclude equipment being developed that would satisfy both, though such equipment would need to satisfy both sets of guidelines.   
[bookmark: _Toc296193259][bookmark: _Toc296195149][bookmark: _Toc296195269][bookmark: _Toc296462752]4	Basic operational and design considerations
[bookmark: _Toc296193260][bookmark: _Toc296194878][bookmark: _Toc296195150][bookmark: _Toc296195270][bookmark: _Toc296462753]4.1	[Personal Alerting Device (PAD)] and associated systems
[bookmark: _Toc296193261][bookmark: _Toc296195151][bookmark: _Toc296195271][bookmark: _Toc296462754]4.1.1	Definition
A device capable of being worn and manually activated by an individual or automatically activated by a man over board event that causes an alert at a designated station(s). It is part of a personal alerting system comprising a base station and one or more PADs.
[bookmark: _Toc296193262][bookmark: _Toc296195152][bookmark: _Toc296195272][bookmark: _Toc296462755]4.1.2	Specification
The system should provide a means to register each individual PAD on the system and when not in use, de-register or remove them from the system.
When a registered PAD causes an alert at the base station the station should generate an audible alarm at the station which should be manually acknowledged by a supervisor.
The system should initiate an alert up to with a probability of 60% within 20 seconds or 95% within 30 seconds of the MOB event occurring.
The base station should be capable of identifying the alerting PAD.
When two or more casualties occur at the same time, up to the maximum number of registered PADs, the system should be capable of monitoring each one discretely without significant degradation in service. 
On each alert event, the base station should capture the present location, either by built-in equipment to an accuracy of ± 40 m or external equipment to the same accuracy, by at least one of the following:
· Store the position.
· Provide a trigger to other equipment to store the position.
Where the base station stores the position(s) it should be possible to display each position on demand on the base station.
Preferably the system should be capable of regularly updating the position of the casualty to an minimum accuracy of ± 40 m or direction to within ± 15 degrees. The maximum update interval should be 5 minutes.
The system should provide a simple test arrangement to demonstrate the correct operation of each registered PAD. 
The power supply of each PAD should be sufficient for 12 hours continuous operation, the base station should be provided with two independent sources of power. A means to prevent inadvertent operation is to be fitted.
If the base station is provided with a means of machinery control in the event of an alert, such arrangements are to be clearly stated at the base station with a means to override this.
The alerting should operate without degradation within 100 m of another base station.
A PAD should not interfere with the operation or use of a lifejacket if it is to be used in conjunction.
Compliance with] environmental and equipment safety standards for PADs and base stations should be required.
[bookmark: _Toc296193263][bookmark: _Toc296194879][bookmark: _Toc296195153][bookmark: _Toc296195273][bookmark: _Toc296462756]4.2	[Personal Distress Device (PDD)] and associated systems
[bookmark: _Toc296193264][bookmark: _Toc296195154][bookmark: _Toc296195274][bookmark: _Toc296462757]4.2.1	Definition
A device capable of being worn and manually activated by an individual. It should be capable of broadcasting a GMDSS distress message containing GNSS position information, be capable of reception by GMDSS receivers within a range of two nautical miles (approx. 3.7 km) and capable of accepting a remote acknowledgement. It may broadcast a message capable of being displayed on an AIS system.
[bookmark: _Toc296193265][bookmark: _Toc296195155][bookmark: _Toc296195275][bookmark: _Toc296462758]4.2.2	Specification
The Distress Alert should be either on a GMDSS alerting frequency or frequencies assigned to AIS. A means to prevent inadvertent initiation should be provided. 
Devices should conform to international standards for the shared use protocols, signalling arrangements and operation of GMDSS frequencies, and should minimize interference with another simultaneous emergency use. Repeat synthetic voice transmissions on a radiotelephony channel are not permitted.
Distress information should include position of device, identification, nature of distress. Where GMDSS procedures anticipate radiotelephony and this is not available, the alert should indicate this to the receiving station.
Distress Alert to continue until a remote acknowledgement is received. In sea state 6 the equipment should have a 95% probability of detecting an acknowledgement within 5 minutes of acknowledgement initiation by a station at a range of 5 nautical miles (approx. 9.3 km). Following a specific request, the device should be capable of transmitting an updated position to the requesting station. 
Continuous position information to be provided to the transmitter.  
For VHF operation the minimum range of transmission 2 nautical miles (approx. 3.7 km) with an aerial height of 0.5 m to a receive antenna at 30 m above the sea surface. Transmissions in excess of 3 nautical miles (approx. 5.6 km) should be minimised.
Display lights should be fitted indicating transmission status.
Minimum battery capacity for 24 hours when operating in active mode.
A built-in test capability should be provided.
Compliance with environmental and equipment safety standards for PADs and base stations should be required.
[bookmark: _Toc296193266][bookmark: _Toc296195156][bookmark: _Toc296195276][bookmark: _Toc296462759]5	Identification of Man Overboard (MOB) devices
It is recognised that MOB devices which interact with GMDSS and AIS equipment (receivers and transmitters) require unique numerical identifiers which are unambiguous and compatible with international practise.
Recommendation ITU-R M.585 contains further guidance on appropriate unique numerical identities] and provides further guidance.
MOB devices which do not interact with GMDSS or AIS equipment can use proprietary numbering schemes if required for operation of the MOB system.  
It is important that any MOB device be physically labelled so that its purpose is readily understood, and that it cannot be confused with devices which have a different purpose
[bookmark: _Toc296196262][More TBD]
6	Operational considerations
Due to the variety of maritime activities and maritime environments encountered, a single type of MOB device or system is unlikely to be suitable for all situations. Some factors to be considered include:
· relative risk level of personnel;
· the GMDSS Sea Area 
· the weather and climatic conditions to be encountered;
· whether the devices are used for professional or recreational use;
· the durability and expected device life cycle of the devices in the respective activities;
· need for registration or user identification;
· cost and ease of use; and
· who/what is monitoring the appropriate frequency
· regulatory provisions of administrations and the Radio Regulations.
[bookmark: _Toc296462760]6.1	Consideration of MOB devices aboard single–handed vessels
With regard to single-handed operation of a vessel, the use of a 406 MHz PLB, AIS-MOB or EPIRB-AIS may be suitable solutions in such situations. However, all devices should provide a flashing light or lamp to aid visual detection in poor visibility or darkness.
The Norwegian (Telenor) combined loop system may be a solution for single-handed fishing vessels.
The AIS-MOB variant may be useful in areas where AIS transceivers, AIS receivers or AIS base stations are likely to be encountered.
[bookmark: _Toc296462761]6.2	Further operational considerations
It should be noted that similar considerations to the previous Section could apply to offshore working environments such as petroleum oil and gas installations, offshore wind farms, wave-energy power installations and similar environments.
[More TBD]
7 [bookmark: _Toc296462762]Summary of open loop systems
[TBD]
[bookmark: _Toc296462763]7.1	Open loop system A
[TBD]
[bookmark: _Toc296193290][bookmark: _Toc296194893][bookmark: _Toc296195178][bookmark: _Toc296195298][bookmark: _Toc296462764]7.2	Open loop system B
Note: The open loop part of the Telenor MOB system uses the existing GMDSS VHF system to transmit the alarm from the coast station to other vessels in the vicinity.
[TBD]
[bookmark: _Toc296462765][bookmark: _Toc296193294][bookmark: _Toc296194895][bookmark: _Toc296195182][bookmark: _Toc296195302]8	Summary of closed loop systems
[bookmark: _Toc296462766]8.1	Closed loop system A
[bookmark: _Toc296462767]8.2	Closed loop system B
Note: The closed loop [part of the Telenor] MOB system transmits the alarm from the person in trouble to the fixed switching unit onboard the vessel. The switching unit relays the emergency call ashore by using the VHF Data system, and also starts other necessary actions onboard the vessel, e.g. siren and lights.
[bookmark: _Toc296193295][bookmark: _Toc296195183][bookmark: _Toc296195303][bookmark: _Toc296462768]9	Summary of combination loop systems
[bookmark: _Toc296193296][bookmark: _Toc296194896][bookmark: _Toc296195184][bookmark: _Toc296195304][bookmark: _Toc296462769]9.1	Combination loop system A
Note: An important part of the Telenor MOB system described in Annex 2 (Example 1) is the data communication from the vessel to shore station using the existing VHF Data system described in Recommendation ITU-R M.1842. 
One MOB device currently using the Telenor MOB system has a small non-licensed HF transmitter on 27.145 MHz which is operated manually. Other MOB devices may be used.
[More TBD]
[bookmark: _Toc296193297][bookmark: _Toc296194897][bookmark: _Toc296195185][bookmark: _Toc296195305][bookmark: _Toc296462770]9.X	Combination loop X [if needed]
[bookmark: _Toc296462771]10	Overall conclusions [TBD]
[TBD Table listing advantages and disadvantages against types, with supporting text as required]
[bookmark: _Toc296462772]
Annex 1 - Devices using VHF Channel 70 (Appendix 18)

A1.1 	GNSS Receiver
“Man Overboard” devices using open loop alerts on VHF DSC channel 70 should include a GNSS receiver in order to ensure that a position of the person overboard is immediately available, thus facilitating recovery and minimizing the duration of repeated alerts.
A1.2	VHF channel 70 receiver
These devices may be fitted with a VHF channel 70 receiver, to allow DSC acknowledgment messages to be sent by ships and Coast Stations. A DSC acknowledgment message will stop the device from sending further distress alerts, in accordance with COMSAR/Circ. 25.
A1.3	Visual indicator
A visual indicator on the MSLS that activates upon an acknowledgment message being received would also serve to alert the person in the water that assistance is on the way. 
A1.4	Functional overview
A suggested operational scenario is summarised in the table below:

	Time/event
	Action
	Comments

	Initial switch on
	DSC closed loop alert sent
	Closed loop minimises false alerts by restricting the message to the parent vessel.

	GPS lock
	DSC open loop alert sent
DSC rx on
	

	DSC ack message received
	DSC tx off
DSC rx off
Indicator on beacon turns on
	If no DSC acknowledgment message received, beacon continues with the “default” cycle of a DSC message every 5 min for 30 min, and then every 10 min.

These messages will be stopped if an acknowledgment message is received.


A1.5 	Identification
It should also be noted that use of DSC and AIS technology will require use of numerical identities.
A1.6	Advantages and disadvantages
The relative advantages and disadvantages of the use of distress and safety frequencies and systems in handling man overboard incidents are considered below:
Advantages in the case of a closed loop system:
–	the vessel best positioned to respond to the incident is immediately alerted – although this is also an advantage with open loop systems;
–	the use of a Group Call would permit notification of the incident to a dedicated Group;
Advantages in the case of an open loop system:
–	ships and shore SAR services in the area will already be monitoring the distress frequency;
–	immediate indication to SAR services of a potential distress incident, thus ensuring rapid response;
Disadvantages in the case of a closed loop system:
–	a potential delay in notifying SAR services;
–	method of alerting may not likely comply with certain provisions of the current Recommendation ITU‑R M.493 or the Radio Regulations;
· stringent need to programme the correct numerical identity into DSC controllers;
–	if the parent vessel’s DSC radio is malfunctioning, or being de-sensed through use on another channel, the alert may not be received;
–	if the parent vessel sinks, the MSLS device (MSLD) alert may not be received;
–	if the MSLD is inadvertently taken onto another vessel (e.g. fishing personnel changing vessels at the last minute, for example), the beacon may not work; and
· some earlier model DSC transceivers do not correctly receive a distress relay alert, the format used in closed loop DSC man overboard systems.
[bookmark: _Toc296462773][bookmark: _Toc296193270][bookmark: _Toc296194883][bookmark: _Toc296195160][bookmark: _Toc296195280]Annex 2 - Devices using other Appendix 18 channels

A2.1	Example 1 (Telenor)
Telenor Maritime Radio has developed an alarm system which is already operational on board fishing boats along the Norwegian coast. This system can make an important contribution in order to save lives of personnel aboard fishing vessels if a Man Overboard (MOB) accident should occur. A block diagram of the system is shown in Figure 1.
[bookmark: _Toc296193271][bookmark: _Toc296195161][bookmark: _Toc296195281]A2.2	Functional Overview
When the MOB device is activated, e.g. by a person falling overboard, a signal is transmitted via HF (27.145 MHz) to the MOB fixed unit on board the vessel. Then several actions are initiated, some on board the vessel, and others ashore, as the alarm is relayed by VHF Data from the vessel to the nearest coast station. The coast station transmits a GMDSS DSC urgency announcement to all vessels in the vicinity via Appendix 18, Channel 70.
The described system is mainly closed loop, but the very last lap when the coast station transmits the GMDSS DSC urgency announcement may be considered an open loop. Consequently, this system can be considered a combination loop system.
The system operates in the stand-by mode, i.e. there is transmission only in the event of Man Overboard.
The system may utilize various MOB devices. In the current set up the persons on board the vessel wear a compact portable transmitter operating on 27.145 MHz, and this unit transmits an alarm to a dedicated receiver on board the vessel.
The installation of the alarm system is easily done by a competent technician. The system is designed for use in the extreme weather conditions in Norwegian waters. Both the portable transmitter and the on board units are developed to endure low temperature, rough handling, and humidity.
The communication from the vessel to the coast station ashore is according to Recommendation ITU-R M.1842 (VHF Data), and the coast station ashore relays the distress message through GMDSS VHF broadcast to all ships within Sea Area A1 within range.
[bookmark: _Toc296193272][bookmark: _Toc296195162][bookmark: _Toc296195282]A2.3	Method of Operation
The backbone of the alarm system is the existing Telenor VHF Data system described in Recommendation ITU-R M.1842, Annex 2. This is a robust data communication system with a range of up to 120 km from shore, i.e. more or less Sea Area A1.  The system operates in the maritime VHF band and is covering all the 2 400 km coastline of Norway by approximately 80 base stations, some of these are situated on Norwegian offshore installations in the North Sea, expanding the coverage. 
Various MOB devices may be used with the alarm system. One of the devices consists of a compact portable transmitter, worn by the fisherman, with a fixed receiver on board the fishing vessel, connected to the VHF Data system on board. The compact transmitter is breast pocket size, is transmitting on 27.145 MHz, and it has double encapsulation to prevent moisture ingress. The system is activated by pressing a button on the portable transmitter unit. The transmitter is very compact, and the user will have full freedom of movement on board the vessel. The transmitter is carefully designed to prevent inadvertent activation. The range of the portable transmitting device is about 550 m.
The MOB device acts as a remote controlled emergency switch for the propulsion engine and other machinery on board the fishing vessel. Since the propulsion engine stops immediately, there is also a possibility for the fisherman to be able to get on board the fishing vessel single-handed. The MOB device may also activate a local siren and switch on all the lights on board the vessel.
At the same time as the systems on board the vessel are activated, an emergency message is transmitted to the nearest coast radio station through the VHF Data system. The message contains detailed information about the boat, such as MMSI number and current position. At the Telenor coast radio stations in Norway the message is automatically visualized in a dedicated electronic map system called SARA (Search and Rescue Application).
Using the GMDSS system, the professional radio operator at the coast radio station immediately forwards the DSC urgency announcement to ships in the vicinity of the accident, and at the same time informs the relevant search and rescue personnel. Fast and professional assistance is assured without any delaying intermediaries.

	FIGURE 1

	Telenor Man Overboard (MOB) system designed for fishing vessels

	


[bookmark: _Toc296462774]Annex 3 - Technical characteristics of devices using 121.5 MHz

[bookmark: _Toc296193275][bookmark: _Toc296194885][bookmark: _Toc296195164][bookmark: _Toc296195284]A3.1	Example 1 (based on AS/NZS 4869.1)
This system is designed for very short-range crew retrieval, allowing self-help from the vessel or other external help, by sounding an alert from an onboard receiver, and a device onboard the vessel also giving directional information for the activated transmitter. The devices are part of an integrated system that may include some form of locating device such as direction finding equipment. They should be designed to also operate in conjunction with Emergency Position Indicating Radio Beacons (EPIRB) or other distress beacons covered by AS/NZS 4280 using 121.5 MHz as a homing frequency. The system comprises three parts, the Maritime Survivor Locating System (MSLS) transmitter, the MSLS locator and MSLS receiver incorporating a warning device.
The MSLS transmitter is normally worn by a person at risk of falling overboard. It is made to withstand specified environmental conditions, such as specified in IEC 60945 for portable equipment, including compass safe distance (when not activated).
The MSLS locator is the device to assist in the location of a MSLS transmitter (which is normally worn on a person). This device may be integral to the MSLS, or may be a separate device or may not be a part of a particular MSLS design. It is desirable that an MSLS locator be designed such that it may be used in conjunction with EPIRBs which use 121.5 MHz as a homing frequency. If there is connection between the ship’s power system and the MSLS locator, immunity to conducted radio frequency interference is as tested by IEC 60945. 
The MSLS receiver is the device to receive the alerting signal from one or more MSLS transmitters to indicate that a MSLS transmitter has been activated. 
[bookmark: _Toc296193276][bookmark: _Toc296195165][bookmark: _Toc296195285]A3.2	Operational requirements - transmitters
Control of MSLS transmitters can be manually or water-activated, and have a test mode. The modes of the manually-activated only transmitters are OFF/ON/TEST. User-selectable modes for transmitters that are manually and automatically activated have modes of OFF/ON/READY/TEST. In the ready mode, the transmitter is normally de-activated, but will automatically activate when the transmitter is immersed in water, but there is to be an electronic delay to avoid inadvertent activation of the water switch. 
[bookmark: _Toc296193277][bookmark: _Toc296195166][bookmark: _Toc296195286]A3.3	Operational requirements - batteries
Battery capacity sufficient to operate the MSLS transmitter continuously for at least two hours under all temperature conditions from -10°C to +55°C, have a minimum shelf life of two years, and not be rechargeable.
[bookmark: _Toc296193278][bookmark: _Toc296195167][bookmark: _Toc296195287]A3.4	Basic 121.5 MHz MSLS transmitter characteristics

	Nominal carrier frequency
	121.5 MHz ± 3 kHz

	Peak field strength (at 10 m)
	> 99 dBμV/m (in vertical plane) at nominal frequency

	Peak field strength (at 10 m)
	< 75 dBμV/m (in vertical plane) for each spurious emission

	Modulation
	Double sideband, full carrier, amplitude modulated to depth greater than 85%

	Modulation characteristics
	Audio frequency swept upwards or downwards though at least 700 Hz in the range 300 Hz to 1600 Hz with a repetition rate between 2 Hz and 4 Hz. The delay between sweeps should not be greater than 1/10th of the sweep time.

	Modulation duty cycle
	33% to 55% (transmitter operating with 100% duty cycle)

	Identification signal
	If national regulatory authorities permit, the sweep modulation cycles may be interrupted every 5 min for a period less than 60 s to permit transmission of an identification signal. During the identification signal, a clearly defined carrier should be retained.

	Compass safe distance test
	IEC 60945 (when transmitter not activated)


[bookmark: _Toc296193279][bookmark: _Toc296195168][bookmark: _Toc296195288]A3.5	Basic 121.5 MHz MSLS receiver characteristics

	Reference Sensitivity
	≤ -105 dBm (AS/NZS 4768.2 test method)

	Nil response to unmodulated carrier
	-47 dBm (for 1 min)

	Compass safe distance test
	IEC 60945


[bookmark: _Toc296193280][bookmark: _Toc296195169][bookmark: _Toc296195289]A3.6	Basic 121.5 MHz MSLS locator characteristics

	Sensitivity (i.e. correct operation at minimum wanted signal)
	Minimum wanted signal = 10 dBμV/m

	Directivity (minimum resolution and accuracy)
	± 5 degrees

	Compass safe distance test
	IEC 60945
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[TBD inputs invited]
[bookmark: _Toc296462775]Annex 4 - Technical characteristics of proposed AIS-based systems
Note: 	It is recognised that AIS-based systems are already being manufactured, and in the early stages of deployment in certain markets. Due to the similarity in operation to AIS-SARTs, the information shown in this Annex is considered useful for the understanding of this technology for AIS-MOB and possible EPIRB-AIS applications.
A4.1	Technical considerations for proposed implementation of AIS-MOB and EPIRB-AIS
The AIS-MOB and EPIRB-AIS applications are recommended to utilize the burst transmission method of Annex 9 of Recommendation ITU-R M.1371-4 as this format is specifically designed for use at low elevation in varying sea state conditions.  No additional VDL channel loading assessments are required for the AIS-MOB and EPIRB-AIS as the assessments for AIS-SART sufficiently cover the burst transmission mode for the new system.    
The User ID (similar to an MMSI) structure currently used for AIS-SART will fully support the AIS-MOB and EPIRB-AIS functions.  Additionally, given the anticipated low saturation of the AIS MOB and EPIRB-AIS devices, specifications regarding the randomization of the slot are not required.  An output power (EIRP) of one watt has demonstrated to be sufficient for the AIS-MOB and EPIRB-AIS devices.  Within the message 1 definition for the Navigation status parameter, the AIS-MOB and EPIRB-AIS devices should utilize states 14 and 15 in line with the actions of an AIS-SART device.
A4.2	Proposed revisions to Recommendation ITU-R M.1371-4
The proposed revisions to Recommendation ITU-R M.1371-4 to consider “Applications of AIS for SAR (Search and Rescue)” are described in Annex 4.3.


Annex 4.3

Proposed revisions to Recommendation ITU-R M.1371-4
The proposed revisions to Recommendation ITU-R M.1371-4 to consider “Applications of AIS for SAR (Search and Rescue)” are included as follows for Annex 1 below, but additional consequential changes would be necessary in Annex 8 (AIS Messages):
Annex 1 (of Recommendation ITU-R M.1371)

Operational characteristics of an AIS using TDMA techniques
in the VHF maritime mobile band

2	AIS equipment
2.1.6	AIS search and rescue transmitter (AIS-SART station)
The AIS-SART station should transmit Message 1 and Message 14 using the burst transmissions as described in Annex 9.
The Messages 1 and 14 should use a user ID 970xxyyyy (where xx = manufacturer ID 01 to 99; yyyy = the sequence number 0000 to 9999) and Navigational Status 14.
The Message 14 should have the following content:  
When active:	SART ACTIVE
Under test: 		SART TEST
2.1.6.1	AIS-SART transmitter integrated within an MOB (man overboard device)
When the AIS SART transmitter is integrated within an MOB, its Message 1 and Message 14 transmissions should comply with §2.1.6, except that its Message 14 should have the following content:
When active:	MOB ACTIVE
Under test:		MOB TEST 
2.1.6.2	AIS-SART transmitter integrated within an EPIRB
When the AIS-SART transmitter is integrated within an EPIRB, its Message 1 and Message 14 transmissions should comply with §2.1.6, except that its Message 14 should have the following content:
When active:	EPIRB ACTIVE
Under test:		EPIRB TEST
[bookmark: _Toc296193283][bookmark: _Toc296194888][bookmark: _Toc296195172][bookmark: _Toc296195292][bookmark: _Toc296462776][bookmark: _Toc296193284][bookmark: _Toc296194889][bookmark: _Toc296195173][bookmark: _Toc296195293]Annex 5 - Technical characteristics of devices using other frequencies
Note: Part of the Norwegian system uses the non-licensed HF frequency of 27.145 MHz.
 [TBD inputs invited]
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