Correspondence Group on the Scoping Exercise on GMDSS Modernization

Submitted by AUSTRALIA     29 July 2011
Need for a Review
There have been a number of submissions to COMSAR over recent years on this issue, which raise fundamental questions as to whether the current GMDSS functions, equipment and procedures fully reflect user needs, in light of the increasing pace of communications technology developments, legacy technologies, user expectations, and the looming IMO initiative of e-Navigation.
The tasks of the Correspondence Group on the Scoping Exercise on GMDSS Modernization (CG-GMDSS) are to: 
1. complete the development of the draft Work Plan, taking into account the Guidelines on the organization and method of work of the MSC and the MEPC and their subsidiary bodies and, in particular, the format for submission of proposals for new items;
2. take into account any amendments to the guidance, as expected to be approved by MSC 89;
3. submit an interim report on the draft Work Plan to the Joint IMO/ITU Experts Group for its consideration;
4. consider the incorporation of additional satellite systems into the GMDSS and how it might be achieved; and
5. submit a final report to COMSAR 16 on the completed draft Work Plan, taking into account the outcome of the Joint IMO/ITU Experts Group.

This hopefully, will be used by MSC 90, who will decide on the appropriateness of the work plan, and whether it should go ahead.
Technological Change and the GMDSS
Since the formal beginning of the implementation phase of the GMDSS in 1992, without any formal review of the GMDSS, changes in radio communication and radio navigation have included (not an exhaustive list, in no particular order)
· five World Radiocommunication Conferences;
· the cessation of Morse telegraphy listening watch on 500 kHz;
· the cessation of Morse commercial traffic (to a large extent) on MF & HF;
· the cessation of aural 2 182 kHz listening watch;
· the removal of the auto alarm receiver on 500 kHz;
· the transition to single-sideband suppressed carrier on MF & HF;
· the transition to lower-power HF transmitters aboard ships;
· the removal of MF/HF direction finders on ships;
· the removal of MF/HF lifeboat radios;
· the removal of most radio officers;
· the introduction of MF/HF/VHF DSC;
· the introduction of handheld VHF radios for survival craft;
· the introduction of radar SARTs;
· the requirement for passenger ships to have aviation VHF;
· The non-introduction of VHF DSC EPIRBs despite their inclusion in SOLAS; 
· the introduction and cessation of Inmarsat E/E+ (L-band EPIRBs)
· the introduction and cessation of the (long-lived) Inmarsat-A; 
· the introduction of Inmarsat-C;
· the introduction of a range of non-SOLAS Inmarsat services;
· the closure of much of the worlds ‘pubic correspondence‘ radiotelephony, Morse, radio-telex and VHF coastal radio networks;  
· the introduction of Inmarsat Fleet77;
· the announcement of the closure of Inmarsat-B (December 2014) – and with it the capability to support real-time radio telex);
· rationalization of Inmarsat Land Earth Stations and changed arrangements regarding switching equipment;
· the cessation of satellite detection of 121.5/243 MHz distress beacons;
· the advent of 406 MHz digital distress beacons, with or without GNSS;
· the advent of 406 MHz distress beacons with voyage data recorders;
· the advent of 406 MHz distress beacons with SSAS;
· the cessation of OMEGA and DECCA navigation systems;
· a reduction in the number of HF radio time-signal services;
· the closure of the United States/Canadian Loran-C network;
· the development of interim eLoran station/s and proposals for the transition to eLoran to provide resilient PNT; 
· the advent of AIS and AIS-SARTs;
· the advent of 406 MHz direction finders aboard certain SAR aircraft;
· the advent of airborne AIS transceivers aboard certain SAR aircraft;
· the advent of satellite-AIS as a commercial product;
· the development and operation of LRIT;
· the introduction of GPS for civilian use (the cessation of TRANSIT);
· removal of Selective Availability on GPS;
· the development of the Galileo GNSS;
· the civil availability of Glonass GNSS; 
· the development of Man Overboard devices using DSC and AIS;
· proposals for EPIRBs equipped with AIS; 
· the massive decline in the use of radio-telex at sea;
· the apparent non-use of narrow-band direct-printing in distress;
· the introduction of HF e-mail data services for routine communications;
· the development of ‘New Technology’ radars;
· the greater deployment of shore-based VTS radar and surveillance techniques;
· the deployment of MF DGPS and other GPS augmentation systems;
· the provision of longer-lasting, and more capable spacecraft;
· the increase in availability of terrestrial and satellite communications networks;
· the increase in the bandwidth supported by many communications platforms, both terrestrial and satellite;
· the further development of the internet, and associated communications software; 
· the increased use of e-mail by crews, and for ship’s business;
· the widespread take-up of data-intensive technology for ship’s business (i.e. e-commerce, digital photography for cargo and ship-related business, maintenance, medical applications, stability calculations, cargo calculations, engineering analysis, numerous reporting requirements for customs, immigration, quarantine, etc)
· increasing broadband wireless access along coastlines;
· the further use of non-GMDSS earth stations aboard vessels;
· the massive increase in the availability of complex navigational bridge equipment in the fishing industry and in the recreational sector, and other non-SOLAS commercial sectors;
· increased satellite bandwidth available in C-band and Ku-band via geostationary satellites;
· greater access to radiocommunications equipment by crews outside the GMDSS installation (i.e. cellular phones, and broadband wireless);
· the massive deployment of cellular telephony and broadband wireless along populated coastlines;
· the advent of much cheaper and smaller radio-electronics equipment;
· increased reliability of radio-electronics; 
· radio-navigation equipment/computing equipment product choice increasing and more equipment is being combined, particularly in the non-SOLAS sector;
· the privatization of Inmarsat (and other satellite organizations);
· the creation of the International Mobile Satellite Organization;
· the commencement of the non-GMDSS ‘505’ Inmarsat service;
· the advent of new satellite providers;
· the advent of software-defined radio (SDR);
· the advent of Voyage Data Recorders;
· the advent of the Ship Security Alert System (SSAS);
· the use of wireless local area networks aboard ships;
· the advent of short-range wireless device interconnectivity (PCs, etc);
· the use of marine pilots carrying their own PC with a range of marine software products;
· the advent of AIS Application-Specific Messages;
· AIS-equipment aids to navigation, including virtual and synthetic AtoNs;
· the advent of ECDIS and Electronic Navigational Charts and Raster Charts;
· the advent of Integrated Bridge Systems; 
· the advent of Integrated Navigation Systems; and
· the advent of advanced Bridge Simulators, Engine Simulators and GMDSS simulators.

Developments that are already in train include:
· proposed FleetBroadband FB500 terminal for GMDSS;
· proposed Cospas-Sarsat MEOSAR network and retirement of the Cospas-Sarsat LEOSAR network;
· Galileo GNSS project (first 2 satellites to launched late 2011);
· COMPASS and other GNSS systems; and
· e-Navigation.

Developments that might be expected to occur in the near to mid-term without any review of the GMDSS (i.e. would need to be taken into account in the GMDSS Scoping Exercise) include:
· the provision of hand-held satellite telephones in survival craft;
· the provision of handheld VHF with DSC and GNSS for survival craft;
· all SOLAS EPIRBs to be fitted with GNSS;
· EPIRB-AIS;
· EPIRB-AIS to be used with/in voyage data recorders;
· MOB-AIS;
· “AIS 2.0”;
· development of an electronic pelorus;
· using AIS in a new ‘ranging mode’;
· additional AIS channels for channel management and data transfer;
· the use of Channels 75/76 for enhanced detection via satellite (subject to WRC-12);
· an eventual replacement of MF NAVTEX with a new higher data-rate system in the 495-505 kHz band; 
· introduction of new broadcasts to ships using systems in the 495-505 kHz band;
· the introduction of an e-Navigation communications suite independent of the GMDSS, but with inter-connections with it; and
· the possibility of terrestrial radio backup for GNSS (eLoran or similar).

The GMDSS has adapted and will continue to adapt
The GMDSS is a system of systems. One can liken the GMDSS as being like a ‘bus’ going along the road, and certain technologies get off the bus and certain new technologies get on board the bus. The idea that the GMDSS and related systems are static is clearly incorrect. At the ITU-R, the digital selective calling standard has been revised 13 times, and a 14th revision is planned, and the AIS standard has been revised four times and a fifth is expected in due course. Reference to the above list proves that the GMDSS continues to be a dynamic system, whilst still supporting the essential functions of the GMDSS.
Why a Review?
So one might ask, if all these changes have occurred without a Review of the GMDSS, why is a review necessary? 
The main risk, using the language of MSC 89/21, Annex, paragraph 4.15.12, is that a decision not to accept the proposal would pose an unreasonable risk to the Organization's overall objectives, namely to promote safety at sea and to facilitate rescue of persons in distress at sea. 
The risk would arise by:
· the GMDSS not reflecting the needs of the user community arising out of the accumulated experience gained from over 12 years since full implementation;
· the requirement of ships to carry obsolescent equipment, which does not reflect the technological changes that have occurred since the introduction of the GMDSS; 
· the changes in the technology employed in the search and rescue community; 
· the changes in the technology employed in the non-SOLAS community; and  
· not taking into account sufficiently, the technology and system changes that will arise from the IMO led development of e-navigation;
The pace of change
Many the changes in the above list have occurred in the last ten years, and there is every indication that the pace of change is accelerating. Today, the issue is not “what technology needs to be invented?”; rather, it seems to be “of the many technological choices available, which ones do we choose to address the user needs?”
Change is not unique to the maritime industry
In parallel with the development in communications and software technologies, some of which has been reflect in maritime circles, the shipping industry has benefitted from the similar pace of development in the design and construction of ships, propulsions system, power generation, advances in engineering techniques, increased monitoring and control of cargoes, machinery, cargo system, dynamic positioning systems, hydrographic and oceanographic sensors and systems, other sensors, and quality control systems. 
Many of the issues faced by the maritime industry have also been faced ashore in other industries, including critical industries such as the aviation, power and defence industries.  The maritime industry is well-placed to benefit from this in its strategic review of the GMDSS and its modernization.
It is to be noted that the engineering, communications, navigation and maritime safety industries have largely driven the innovation, and the IMO, standards-setting bodies and regulators are challenged to keep up. In some cases, a lack of resources in standards-setting bodies can delay the deployment of new technologies or limit their ability to be maintained and kept up to date. 
A plethora of choices is not necessarily in the interests of the end user, and the time has come for a strategic review of existing systems in order to satisfy existing and future user needs. In summary, the IMO membership has been reactive rather than proactive on the GMDSS. There have been some notable successes (such as Inmarsat-C), but also some lessons can be learned. There is an increasing blurring of the dividing line between radio communications equipment and radio navigation equipment.
So far the maritime industry has ‘got by’ due the professionalism of those afloat and ashore and in the industries that support them. However, certain issues are commonly reported in the input papers on this issue.

Lack of focus 
Some of the functions of the GMDSS are poorly defined or have become blurred in the current environment, such as the definition of ‘general communications’ in the GMDSS and carriage requirements using obsolete equipment (VHF DSC EPIRBs, Inmarsat-E EPIRBs) and assumptions that MSI is available via narrow-band direct-printing, which in  many cases is no longer available. 
It is also important that any review of GMDSS take into account the raison d'être for each of the system’s elements.  It will be important to consider the information that is conveyed by each element of the overall system in terms of importance or criticality, which aspect of a ship’s mission is it supporting, timeliness/latency, volume of data involved, and so on.  The time has come for maritime communications to be redefined and thus add more value by delivering increases in safety, efficiency and quality of life for those serving at sea.
User Needs
At COMSAR 14 the Nautical Institute posed some fundamental questions (COMSAR 14/Inf.3) and NI members have requested some new capabilities or refinements to existing capabilities, and proposed some new concepts.
It will be beneficial to COMSAR to consider further the Nautical Institute’s paper as an example that what the seagoing user community may wish for, may not be in fully in accord with COMSAR delegates’ views at any given time. Also, the views of the seagoing community may not necessarily fully align with the view of search and rescue practitioners and regulators. 
A paradigm shift will be required by COMSAR in order to allow parallel development of GMDSS whilst keeping in step with e-navigation.  However, discussion on the “Scoping Study on GMDSS Modernization” may help re-define some of the functional elements of the present GMDSS. Fundamental questions are still to be considered, such as; “is the GMDSS to be a standalone capability?”, “will it provide a communications interface to the e-navigation equipment?”, and “will ships require a new stand-alone communications package to support e-navigation?”
The user needs analysis for e-navigation is well advanced. There is an e-navigation module called “Emergency support and response”.  If GMDSS is to be a sub-set of e-navigation, any review of the GMDSS needs to consider e-navigation. Considerable effort has been expended at the ITU-R, IALA and IMO in setting up spectrum arrangements for future e-navigation spectrum needs at the WRC-12, but there is more work to be done, and it is expected that this will be a new agenda item for the next ITU-R WRC study cycle. 
Incorporation of additional satellite systems into the GMDSS and how it might be achieved
It can be argued that the Inmarsat geostationary system used in the GMDSS is the limiting case of a regional satellite system. Therefore, other regional satellite systems could, in principle, be considered in the GMDSS since like Inmarsat, they are not global. 
It is also a fundamental tenet of the GMDSS that ships trading in a certain operational area need only be equipped with the communications equipment to allow participation within the GMDSS using the GMDSS shore infrastructure for that sea area. Following this logic, in principle at least, sub-geostationary regional satellite providers could be permitted. If a ship owner declares that a ship will only trade in that area, then the GMDSS communications suite should support the shore infrastructure in that area. There would have to be rules that gave sufficient flexibility to ships if they were required to divert to ports or regions outside the normal trading area. In this case, exemptions or waivers would need to be obtained, or sufficient GMDSS-compliant equipment be carried to allow participation in the adjacent sea area.
In the GMDSS currently, there is only one communications device that is common to all vessels in all sea areas, namely the VHF with DSC, plus the 406 MHz EPIRB (since VHF DSC EPIRBs have not been used, and L-band EPIRBs are no longer used). This commonality  should be retained.
Sufficient common communications capability should be provided for ship-ship communications, and a global ship-to-shore distress alert capability. 
Sea areas
It would seem a relatively simple step to introduce a new sea area A5 for regional satellite coverage areas with less than geostationary coverage (i.e. “sub-geostationary”). Within A5, certain areas could be declared in a similar way to sea areas A1 and A2.
Perhaps a new sea area A6 could be for systems which provide whole-earth coverage. Perhaps operational partnerships could be explored to provide coverage in sea area A4, or to enhance the inter-operability between sub-geostationary regional systems and geostationary systems.
Repercussions of additional GMDSS satellite providers
Additional satellite systems which have less coverage than geostationary coverage (sub-geostationary) pose different issues to geostationary systems, as do whole-earth coverage systems.  
The potential impacts on the GMDSS and how they would be integrated needs to be fully explored, because the impact in carriage requirements and the search and rescue infrastructure are profound. 
The more satellite systems used in the GMDSS the greater the costs and complexity for rescue coordination centres (RCCs) to maintain connectivity. 
Additional satellite providers will require additional ship terminal identification systems, and this may have implications for the ITU, the MARS database, etc.

Carriage Requirements
What is not yet clear how carriage requirements will be specified, how the systems would be integrated into the shore infrastructure, and how they would handle MSI, for example. This was recognized in the discussion at COMSAR 15.
The needs and operational usefulness of more than one system needs to reflect the needs of the shipping community. The views of the user community on this issue are unknown, or at least not widely known.
The impact on IMSO having to oversee more than one GMDSS satellite provider will have impacts on IMSO and its membership.
The impact on port state control and classification societies needs to be considered.
Perhaps one way forward to recognize that Inmarsat did not introduce all its GMDSS-compliant products at once, and that not all ships are required to carry all the Inmarsat GMDSS-compliant products available. 
There is currently some scope within the existing carriage requirements for choice. Recognizing this, perhaps IMO could allow a phased approach, and permit elements of GMDSS-equivalent service to be proposed initially, rather than the whole suite.
Whilst insisting on the carriage of an approved Cospas-Sarsat 406 MHz distress beacon, and duplicated VHF with DSC and GNSS, a phased approach might be suggested for the provision of certain capabilities, which might be couched in the following terms, starting from the less critical areas, then increasing to ship-shore alerting systems:
· Provision of portable satellite telephones in survival craft in a defined sea area under a new sea area A5 (this could be asked of all satellite providers as this would be a new capability for survival craft);
· Provision of an L-band ship terminal for the reception of MSI with a sub-regional area in a defined sea area under a new sea area A5 and/or global sea area A6; 
· Provision of an L-Band ship terminal for the transmission of ship-to-shore distress alerts in a defined sea area under a new sea area A5 and/or global sea area A6;
· Provision of an L-band ship terminal for the reception of shore-to-ship distress alerts in a defined sea area under a new sea area A5 and/or global sea area A6; and
· Provision of an L-band ship terminal for the transmission and reception of ship-ship distress alerts under a new sea area A5 and/or global sea area A6.
Since the impact on Rescue Coordination Centres by additional satellite providers will be significant, this could be treated as a standalone topic.
However, the issue of ‘cherry-picking’ is an important one. In that, currently there is no incentive for a prospective satellite provider to build a complete GMDSS package when there is no mechanism to enter the field. We recall that when Inmarsat was created, it was not a fully private entity, but had significant multi-government funding. What has happened since was not generally foreseen when the GMDSS was proposed and implemented. 
The Inmarsat-A services grew out of the Marisat system, which covered a limited ocean region. Its objective was to bring to ships, all the facilities of the business office ashore (phone, telex and fax), whilst at the same time providing several GMDSS distress and safety functions. 
We also recall that when Inmarsat commenced GMDSS services, there was a transition period of seven years during which the traditional distress and safety services still remained.
We also note that for ships trading in sea area A3, it is possible for ships to be fitted with only Inmarsat-C, provided they are fitted with certain MF/HF radio equipment. There are many ships that sailing only with Inmarsat-C and the 406 MHz EPIRB as the satellite GMDSS equipment. They may be fitted with Inmarsat-M or other satellite systems for ship’s business, if the ship owner wishes. This touches upon the role of the ship owner and what equipment is provided for ‘general communications’ (see comments elsewhere).
Traditional thinking about radio facilities have changed. An example is that Australia’s HF DSC service is remote-controlled from the MRCC, with audio and control via diverse C-band and Ku-band satellite links, fixed point-point microwave links, copper and fibre-optic cable. Only the HF segment of these paths are carried on the GMDSS distress and safety radio channels, the rest are provided on commercial circuits, with reliability provided by redundancy and diverse paths. This shows that not all the radio paths of the GMDSS are actually carried on Radio Regulations Appendix 15 channels. Additionally, the internet provides crucial capability for communications between rescue centre (e-mail, web, access to databases, etc), and local search and rescue agencies.
If it is permitted to operate in this way, then should there be an objection to a prospective satellite operator to provide GMDSS services via non-Appendix 15 frequencies? 
Partnerships
It is not inconceivable that two satellite providers could form strategic partnerships to facilitate operation of the GMDSS.
IMSO Comments to Correspondence Group (CG)
Australia recognizes all the issues and concerns circulated in the recent IMSO submission to the CG, and notes the seriousness of the decisions to be made by COMSAR and MSC on this issue. More detailed comments will be provided in the future.
In order for any new GMDSS satellite provider, it appears that there needs to be a compromise between the needs of seafarer to provide distress and safety services, “general communications”, the commercial realities of the satellite industry, limitations on regulatory complexity, technical complexity and operational complexity.
To this end, consideration of the satellite communications needs for e-navigation needs to be considered simultaneously as the issue of new GMDSS satellite providers.
To enable this to happen, examination of the interpretation of the term “general communications” is crucial, as is the classification in Radio Regulations terms, of maritime safety information in a future e-navigation world.
__________
Annex: Editorial Suggestions to the Revised Draft Work Plan
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ANNEX

Editorial comments by Australia

REVISED DRAFT WORK PLAN

Proposal for Review of the Global Maritime Distress and Safety System (GMDSS)

Introduction

1 This proposal for inclusion of an unplanned output is submitted in accordance with the Guidelines on the organization and method of work of the Committees (MSC-MEPC.1/Circ.2, as amended), taking into account the High-level Action Plan for the Organization and priorities for the 2010-2011 biennium (resolution A.1012(26)).
 
2 The work item is to review the Global Maritime Distress and Safety System (GMDSS), first through a scoping exercise, and then to develop a modernization program.  The modernization program would implement findings of the scoping exercise, include more modern and efficient communications technologies in the GMSSS, and support the communications needs of the e-navigation strategy.

3  The GMDSS scoping exercise will review:

.1 the need for the current order of priorities in use for radiocommunications;

.2 the future need for the four different areas of carriage requirements (sea areas A1 to A4);

.3 the future need to allow for differences for certain categories of ships, including non-SOLAS ships;

.4 the issue of training and performance of crews on board ships, noting possible reduction of technical knowledge and skills by operators;

.5 a possible need to develop a clearer definition of "General Communications", which is continuing to cause confusion;

.6 the possible inclusion of Automatic Identification System (AIS) functions; 
 
.7 the possible inclusion of Long Range Identification and Tracking (LRIT) functions;
 
.8 the role of Narrow-Band Direct-Printing (NBDP) and the role of MF/HF Digital Selective Calling (DSC);
 
.9  problems which might arise due to a lack of HF stations in future;
 
.10  the usage of satellite equipment as an alternative in sea areas A2 currently based around MF/HF DSC;

.11 voice communications as an integral part of the GMDSS, benefiting search and rescue operations;

.12 possible new requirements for lifeboats and liferafts, for instance to provide long-range communications;

.13 the expected evolution of satellite EPIRB systems, such as the Medium Earth Orbit Search And Rescue system (MEOSAR);

.14 the possible need for inclusion of security related communications in the GMDSS suite of equipment;

.15 the further evolution of Maritime Safety Information broadcast systems, taking into account the ongoing work in IHO and WMO;

.16 whether distress communications should be separated from other types of communications and in consequence, whether the arrangements in chapters in SOLAS could be revised, in the light of the communications requirements for e-navigation; and

.17 possible alignment between the relevant chapters in SOLAS, in particular with regard to type approval, secondary equipment and maintenance arrangements and their regulatory status (i.e. mandatory or discretionary);

.18 the need to indicateion of the facilities required for capacity-building.
 
To ensure all interested parties are able to participate in a subsequent review and modernization there would need to be an agreed time line, achievable aims and reasonable expectation that any modernizations can be implemented. This will minimize impact on Member States, regulatory bodies and manufacturers.  

Once a Scoping Exercise has been completed (2012/13) then the Review could take place over a [three][five]-year period [(2013–2016)(2013-2018)]. The inclusion of time lines and an appreciation of work load would allow all to plan and participate.

.19 assess whether to increase the use of goal-based methodologies when reviewing the regulations and regulatory framework for GMDSS in SOLAS chapters IV and V and the STCW Convention, in order to avoid having an overly prescriptive approach that could obscure the overall objective in the modernization of the GMDSS.

4 The GMDSS modernization plan will grow out of the scoping exercise.

Relationship to IMO's objectives
 
5 IMO’s objectives are generally summarized as safe, secure and efficient shipping on clean oceans.  The maritime communications system is essential to achieving all of these objectives.  Information passed between ships and between ships and shore facilities ensures safe passages on the waterways of the world.  As the world continues to move into the “information age”, there is a need for an ever-increasing exchange of information, but there is a finite supply of radio spectrum for wireless communications.  Consequently, new services seek to use spectrum allocated to others.  Existing services must use the spectrum they have been allocated in the most efficient manner.  The current GMDSS is not optimized for efficient spectrum use and the growing demands for maritime communication resources, such as those that will result from the e-navigation initiative.  In order to achieve safe, secure and efficient shipping on clean oceans, modernization of the GMDSS system is essential.

Compelling need

6 The GMDSS was designed over 25 years ago. There has not been a full review since its implementation in 1999 and technology has developed significantly in that time. The current system is seen to be relatively sound, but it is known that there are GMDSS  elementsareas where improvement could be brought about, e.g., managing the cessation of international telex, and to examine the continued use of narrow-band direct-printing in certain sea areas. The elementsareas that will be identified may need to be examined and reviewed as a matter of some urgency;

7 Consideration should be given to any compatibility that there may be between the GMDSS, current technologies like AIS, and new or emerging technologies that are over the horizon. The emerging e-navigation facets should also be considered, to ascertain what parts may, or may not, be beneficial to this mature distress alerting and communications system.  While this work is being progressed, the process should not prohibit sensible incremental GMDSS improvements. It is also felt that following on from this review; a process of continuous improvement should be put in place to ensure that the GMDSS fulfils its requirements, in all aspects, whilst utilizing emerging technologies where these are appropriate;

8 It is also important that any review of the GMDSS taken into account the raison d’être for each of the system’s elements. It is important to consider the information that is conveyed by each element of the overall system in terms of importance or criticality, which aspect of a ship’s mission is it supporting, timeliness/latency, volume of data involved, and so on. The has come for maritime communications to be redefined and thus add more value by delivering increases in safety, efficiency and quality of life for those serving at sea.

9 The use of GMDSS-compliant and GMDSS-compatible equipment on board non SOLAS ships is widely implemented and there is a persistent need for compatibility between SOLAS and non SOLAS ships, including recreational vessels. In this regard it is noted that SOLAS chapter V has changed from 0 tonnages upwards and that the same can be done in reviewing chapter IV. The IMO has adopted a similar stance in the development of e-navigation.
Analysis of the issue
10 The GMDSS already provides for exchange of information vital for maritime safety and for certain general communications.  E-navigation initiatives will create the need for additional communications capabilities.  The project is intended to allow the evolution of maritime communications to meet these needs and improve service through the introduction of modern technologies.  Elements to be considered include the following:

.1 Which basic communication capabilities are properly part of the GMDSS and which could become a part of the developing e-navigation concept?

.2 VHF and HF equipment might employ more modern digital technology.

.3 New developments may be employed, for instance by non-GMDSS communication providers, as well as the use of mobile phones, satellite systems, including regional satellite systems, and the possible introduction of new technologies in the future.

.4 Survival craft communications, homing and locating equipment. 

.5 Examination of the how maritime safety information is provided to ships.

.6 What measures which could or should be taken to encourage additional satellite service providers to enter the GMDSS?

.7 Identify elements that may be phased out from current carriage requirements.

Analysis of the implications

11  Revisions to Chapter IV of SOLAS may be expected, along with revised resolutions and circulars that support Chapter IV.  Chapter IV may become strictly goal-based, with more detailed solutions contained in one or more Resolutions, or perhaps a Code as has been done with SOLAS Chapters II-2 and III.

12 Impact analysis and evaluation of cost implications resulting from amendments to legislation, administrativeon changes, and modernization of the facilities and technologies within the GMDSS need to be undertaken.

Benefits

13 Do the benefits vis-à-vis enhanced maritime safety, maritime security or protection of the marine environment expected to be derived from the inclusion of the new item proposed justify such action?

.1 Evolving technology and e-navigation applications will continue to drive change in the maritime communications system.  With or without a GMDSS modernization plan, shore facilities and ship operators will have more economical and efficient choices for exchanging the information they need for the safe operation of ships.  Unless the GMDSS can evolve to include these technologies, ship operators may find themselves carrying obsolete equipment for the sole purpose of meeting a SOLAS requirement. In addition, if future advances are not well controlled there is a risk that increasing complexity will cause incompatibility between equipment, in turn resulting in decreased availability and adverse safety outcomes.

.2 It may be that the scoping exercise will confirm that although operationally the GMDSS functions well, enhanced safety, response to alerts and follow- up communications, especially in the Polar Regions, could be attained by the integration of newer technologies and existing systems. 

.3 The examination of the technology used for the provision of maritime safety information may result in alternative proposals to allow for more rapid dissemination of maritime safety information in certain sea areas.

.4 The e-navigation strategy and the pulling together of some of the salient strands within this visionary introduction of technology and systems, together with the GMDSS and its mature existing technologies, can only lead to overall improvement in safety and efficiency. Enhanced use of allocated spectrum can only be of benefit where the provision in some areas is over congestedion and in others under-utilizedation and where, internationally, the assignment becomes more competitive. Current and emerging technologies could also be investigated so that more efficient use of all spectrums cwould be provided.)

.5 The key benefits of the proposed actions would be to all seafarers, shore communications providers, rescue coordination centres, ship owners and managers, surveyors, training establishments, those involved in the provision of maritime communications equipment, classification societies and regulators. The proposed actions aim to ensureing that  the GMDSS will continues to be fit for purpose for the 21st century and beyond, to allow modern technologies to be incorporated into the GMDSS, thus enhancing and improving safety of life at sea. 

.6 The benefits that are expected to emerge, include enhancement of safety in general, and navigation safety in particular, security, environmental protection and general communications for the industry, while mariners would benefit from a GMDSS that is fully modern and responsive to user needs.

Industry standards

14 IMO has the benefit of of a close relationship with the International Electrotechnical Electrotechnical Commission (IEC), and IEC Technical Committee 80 (TC80), Maritime navigation and radiocommunication equipment and systems.  TC80 has continued to develop standards as required, throughout the existence of the GMDSS.  Standards, during review, are improved to reflect technological advancement and improvement. It is unlikely that new standards will be needed for existing technologies, however, some existing technology standards will require to be revised into the future (examples could include AIS, DSC, VHF radio, EPIRBs and LRIT equipment), but the continued support of TC80 may be expected for new technologies, as required.  

15 IMO also has a close relationship with the International Telecommunications Union (ITU), and has formed a Joint Experts Group with ITU to ensure close coordination on revisions required to the Radio Regulations and associated ITU Recommendations.

16 The e-navigation initiative will need to focus on the challenge of keeping shipboard systems up-to-date, error-free and securely implemented. The GMDSS will also need to examine this issue. Convergence of technologies may require a similar approach to some GMDSS elements. The existing system of standards setting may not be suitable in all cases to all elements of a modernized GMDSS, due to the rapid change and increasing use of software-based systems. 

Output

17 The intended output is described in SMART terms (specific, measurable, achievable, realistic, time-bound):
 
.1 Specific – A scoping exercise will be completed first, followed by a GMDSS Modernization Plan leading to development of new and/or revised instruments.

.2 Measurable – The project is measurable in terms of meeting its time goals.

.3 Achievable – The involved subsidiary bodies of the Committee have the expertise to complete the project, and have appropriate liaisons with outside bodies such as ITU and IEC to complete the work.

.4 Realistic – There are no technological reasons why the project can not be completed.

.5 Time-bound – COMSAR 18 is to complete the scoping exercise at its (expected) March 2014 meeting.  The Modernization Plan is to be completed at the (expected) COMSAR 22 meeting in 2018, but possibly earlier depending upon the amount of intersessional work that can be completed.

Human element

18 See MSC-MEPC.7/Circ.1 checklist at Annex.

Priority/Urgency

19 How is the proposed item related to the scope of the Strategic Plan for the Organization and fits into the High-level Action Plan?  With reference to Resolution A.1012(26), the following elements of the High Level Action Plan are related to the GMDSS Modernization project:
5.1	Ensuring that all systems related to enhancing the safety of human life at sea are adequate, including those concerned with large concentrations of people
5.1.2	Development and review of safe evacuation, survival, recovery and treatment of people following maritime casualties or in case of distress
GMDSS communications play a vital role in distress response.
5.1.3	Enhance the safety of navigation in vital shipping lanes
GMDSS communications are essential to safe navigation and will play a key role in the e-navigation strategy.
5.2	Enhancing technical, operational and safety management standards
5.2.1	Keep under review the technical and operational safety aspects of all types of ships, including fishing vessels
The GMDSS Modernization project will be the first comprehensive review of the GMDSS since its development 25 years ago.  Fishing vessels must have communication systems compatible with the GMDSS.
5.2.4	Keep under review measures to improve navigational safety, including ships’ routeingrouting, ship reporting systems, vessel traffic services, requirements and standards for shipborne navigational aids and systems
GMDSS communications are essential to safe navigation and will play a key role in the e-navigation strategy.
5.2.5	Monitor and evaluate the operation of the Global Maritime Distress and Safety System (GMDSS)
The GMDSS Modernization project will be the first comprehensive review of the GMDSS since its development 25 years ago.
5.2.6	Development and implementation of the e-navigation strategy
GMDSS communications are essential to safe navigation and will play a key role in the e-navigation strategy.
10	IMO will apply goal-based standards for maritime safety

10.1	Further develop measures to apply goal-based standards for maritime safety
GMDSS regulations already employ goal-based standards (see SOLAS Reg. IV/4).  The Modernization project will consider further application of the concept.

20 Target completion date: 2018, (2016 with extensive intersessional work)
 
21 Timescale needed for the IMO Organ to complete the work: 

June 2012
	Correspondence Group begins scoping exercise in preparation for COMSAR 17.

July 2012
	NAV 58 provides contributions from e-navigation perspective.

September 2012
IMO-ITU Joint Experts Group considers appropriate matters for COMSAR 17 and ITU WP5B.

March 2013
COMSAR 17 begins scoping exercise based on work of the Correspondence Group and comments of NAV 58 and Joint Experts Group.  
COMSAR 17 may form Working Group or Drafting Group on GMDSS Modernization
COMSAR 17 forms Correspondence Group to prepare for COMSAR 18.

July 2013
	NAV 59 provides contributions from e-navigation perspective.

September 2013
	Joint Experts Group considers appropriate matters for COMSAR 18 and ITU WP5B.

March 2014
	COMSAR 18 completes scoping exercise and begins modernization project.  
	COMSAR 18 may form Working Group or Drafting Group on GMDSS Modernization

March 2016 – March 2018
COMSAR completes modernization project (date of completion depends on amount of intersessional work that can be completed).

In addition, STW and DE Subcommittees may be asked for contributions as well as ICAO/IMO Joint Working Group on Search and Rescue.

Action required

22 The Committee is invited to consider the proposal and to decide to include the proposed unplanned output in its post-biennial agenda.
* * *
ANNEX 

CHECKLIST FOR CONSIDERING HUMAN ELEMENT ISSUES BY IMO BODIES

	Instructions: 
If the answer to any of the questions below is:  

(A) YES, the preparing body should provide supporting details and/or recommendation for further work.  
(B) NO, the preparing body should make proper justification as to why human element issues were not considered.  
(C) NA (Not Applicable) œ the preparing body should make proper justification as to why human element issues were not considered applicable. 

	Subject Being Assessed: (e.g. Resolution, Instrument, Circular being considered) 
	GMDSS Scoping Exercise and Modernization Plan

	Responsible Body: (e.g. Committee, Sub-committee, Working Group, Correspondence Group, Member State) 
	Sub-committee on Communications Search and Rescue (COMSAR)

	1. Was the human element considered during development or amendment process related to this subject? 
	Yes No NA 

	2. Has input from seafarers or their proxies been solicited? 
	Yes No NA 

	3. Are the solutions proposed for the subject in agreement with existing instruments? (Identify instruments considered in comments section)  
	Yes No NA 

	4. Have human element solutions been made as an alternative and/or in conjunction with technical solutions? 
	Yes No NA 

	5. Has human element guidance on the application and/or implementation of the proposed solution been provided for the following: 
	

	• Administrations? 
	Yes No NA 

	• Ship owners/managers? 
	Yes No NA 

	• Seafarers? 
	Yes No NA 

	• Surveyors? 
	Yes No NA 

	6. At some point, before final adoption, has the solution been reviewed or considered by a relevant IMO body with relevant human element expertise? 
	Yes No NA 

	7. Does the solution address safeguards to avoid single person errors? 
	Yes No NA 

	8. Does the solution address safeguards to avoid organizational errors? 
	Yes No NA 

	9. If the proposal is to be directed at seafarers, is the information in a form that can be presented to and is easily understood by the seafarer? 
	Yes No NA 

	10. Have human element experts been consulted in development of the solution? 
	Yes No NA 

	11. HUMAN ELEMENT: Has the proposal been assessed against each of the factors below? 

	 CREWING. The number of qualified personnel required and available to safely operate, maintain, support, and provide training for system. 
	Yes No NA 

	 PERSONNEL. The necessary knowledge, skills, abilities, and experience levels that are needed to properly perform job tasks. 
	Yes No NA 

	 TRAINING. The process and tools by which personnel acquire or improve the necessary knowledge, skills, and abilities to achieve desired job/task performance. 
	Yes No NA 

	 OCCUPATIONAL HEALTH AND SAFETY.  The management systems, programmes, procedures, policies, training, documentation, equipment, etc. to properly manage risks. 
	Yes No NA 

	 WORKING ENVIRONMENT.  Conditions that are necessary to sustain the safety, health, and comfort of those on working on board, such as noise, vibration, lighting, climate, and other factors that affect crew endurance, fatigue, alertness and morale. 
	Yes No NA 

	 HUMAN SURVIVABILITY.  System features that reduce the risk of illness, injury, or death in a catastrophic event such as fire, explosion, spill, collision, flooding, or intentional attack.  The assessment should consider desired human performance in emergency situations for detection, response, evacuation, survival and rescue and the interface with emergency procedures, systems, facilities and equipment. 
	Yes No NA 

	 HUMAN FACTORS ENGINEERING. Human-system interface to be consistent with the physical, cognitive, and sensory abilities of the user population. 
	Yes No NA

	Comments: (1) Justification if answers are NO or Not Applicable.  (2) Recommendations for additional human element assessment needed.  (3) Key risk management strategies employed.  (4) Other comments.  (5) Supporting documentation. 




__________

