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[bookmark: _Toc67582091]DOCUMENT PURPOSE
The purpose of the guideline is to assist authorities interact with all ships and contribute to the safety and efficiency of ship movements in the VTS area, recognising:
· The advent of MASS within VTS areas and their interaction with conventional ships.
· The data and information exchange between MASS, conventional ships, VTS and allied services.
· The role of VTS in contributing to the safety and efficiency of navigation and the protection of the environment through:
· The provision of timely and relevant information on factors that may influence the ship's movements and assist on-board decision making;
· The monitoring and management of ship traffic to ensure the safety and efficiency of ship movements; and
· Responding to developing unsafe situations. 
[bookmark: _Toc67582092]SUMMARYINTRODUCTION

To achieve its purpose a VTS must have the capability to maintain a comprehensive overview of the traffic in its service area, interact with traffic and respond to traffic situations developing in its area to mitigate the development of unsafe situations.
The level of safety and efficiency in the movement of maritime traffic within an area covered by a VTS is dependent upon close cooperation between those operating the VTS and participating ships and the delivery of precise and unambiguous VTS operations in accordance with internationally approved guidelines.
IALA Standard 1040 Vessel Traffic Services specifies the practices associated with the delivery of VTS operations in Recommendation 0127 – VTS Operations.  R0127 and its associated Guidelines should be read in conjunction with this guideline.
[bookmark: _Toc67582093]OVERVIEW

The advent of MASS is progressing rapidly with many ‘test beds’ being conducted world-wide.
Safety and efficiency is a primary concern for VTS authorities and it will be necessary to achieve a balance in maintaining high safety standards as well as keeping up with rapid technological developments. 
VTS will undoubtedly have a key role to play with MASS and the preparation of such guidance will assist authorities contribute to the safety and efficiency of vessel movements in the VTS area with the advent of MASS.
At present, the rapid development of Maritime Autonomous Surface Ship (hereinafter referred to as MASS) has a profound impact on the entire shipping industry. Vessel Traffic Service (hereinafter referred to as VTS) is an internationally recognized effective measure to promote the safety of ships’ navigation, and the development of MASS will inevitably have a great impact on it. 
From a VTS perspective, the advent of MASS will have a significant implications for how VTS interacts with traffic, both conventional ships and MASS, and responds to traffic situations developing in its area to mitigate the development of unsafe situations.  
It is anticipated that this will have implications for most, if not all, of IALA Recommendations and Guidelines relating to VTS.

relevant standards, recommendations and guidelines, and ships in the current IALA guidelines are all for conventional ships with crew onboard. When MASS enters the VTS area, how the VTS authorities should effectively interact with it, respond to emergencies, and how to provide services for both conventional ships and MASS are the present issues need to be resolved.
[bookmark: _Toc67580038][bookmark: _Toc67580094][bookmark: _Toc67581743][bookmark: _Toc67581885][bookmark: _Toc67581939][bookmark: _Toc67582035][bookmark: _Toc67582094]Objectives

This document is to provide reference for Competent authorities and VTS providers:
Provide a method for scoping documents and summarize the scoping results of related documents on the adaption of MASS; and 
Identify developing trends in the delivery of VTS globally.
[bookmark: _Toc67582095]IMPLICATIONS FOR VTSact of MASS on VTS

The main work of VTS is to provide traffic service for ships in the VTS area. Therefore, in order to enable VTS to better support the development of MASS, the impact of MASS on VTS should be refined to provide a reference for the future development of VTS.
[bookmark: _Toc67582096]Impact on VTS PERSONNEL

It has been explained that VTS personnel and deck officers is a cooperative relationship in Guideline 1149 on VTS Training for Deck Officers (Ed.1.0). The introduction of MASS may break this relationship. Therefore, VTS personnel need to form a new relationship with MASS to achieve to protect navigation safety.
Future VTS personnel training should consider the understanding navigation characteristics of MASS, including new equipment of MASS, and specific emergency response procedures.
[bookmark: _Toc67582097]Impact ON VTS EQUIPMENTs

Within the VTS area, the information transmission between MASS, VTS centre, and traditional vessels, only by VHF, AIS, VDES and other traditional visual and auditory communication and interaction, may not reach the current safety level. Therefore, new equipment is needed that can provide reliable means of information exchange to meet the needs of information and data exchange between the VTS and MASS or Shore-based Control Center (SCC).
[bookmark: _Toc67582098]Impact ON VTS OPERATING PROCEDURES

The operating procedures affected by MASS include emergency procedures, internal procedures and external procedures, such as the content and manner of the report of MASS, the transmission of transportation organization, and their role in emergency response.
[bookmark: _Toc67582099]COMMUNICATIONS


[bookmark: _Toc67582100]REPORTING REQUIREMENTS


[bookmark: _Toc67582101]Impact ON VTS INSTRUMENTS

According to IALA Standards S1040 (edition 1.1), there are 4 standards, 15 recommendations and 34 guidelines related to VTS at present. The contents of these documents are all for traditional vessels and traditional VTS. Some provisions do not meet the requirements of MASS and future VTS. Therefore, these documents need to be reviewed, and the content do not meet the requirements should be revised. Refer to IMO documents scoping method, considering the characteristics of the VTS document, this guideline provided scoping method in annex A, and listed IALA - VTS documents affected by the MASS and summarizes the result in annex B.
[bookmark: _Toc67582102]NETWORK SECURITY

Considering the increasing frequency of hacker attacks on ships and shipping companies in recent years, and the technical characteristics of MASS, the interaction between VTS and MASS or MASS remote control stations will be completely exposed to cyber hackers. Once it is successfully attacked by hackers, it will pose a major threat to maritime traffic safety and marine environmental protection in the VTS area. Therefore, network security must be paid enough attention.
[bookmark: _Toc67582103] OTHER

XXXXXXXXXX
[bookmark: _Toc67582104]Methods of scoping VTS documents

[bookmark: _Hlk52613812]The purpose of this section is to evaluate the possible impact of MASS on the existing IALA-VTS documents and provide reference for competent authorities.
This Method sorts out four different degrees of autonomous ships, which is divided into two steps (Refer to Annex A for specific operation process).
The first step is to scope the relevant VTS documents of IALA and analyse the potential gaps;
The second step is to analyse the existing gap and determine the appropriate solution.
[bookmark: _Toc67582105]FUTURE development of VTS

Considering the influence of MASS, this guideline analyses the future development of VTS from personnel, equipment, communication and operational procedure.
[bookmark: _Toc67582106]training

Considering the characteristics of MASS, special training courses should be supplemented, including the use of new equipment, the improvement of network security awareness, the familiarity with the characteristics of MASS and take effective countermeasures.
[bookmark: _Toc67582107]Application of new technologies

· VTS intelligence, big data and more advanced technologies will be used in the future VTS. 
· The development of MASS has put forward higher requirements for network reliability of VTS. 
……
[bookmark: _Toc67582108]VTS communication

VTS digital transmission, unified data exchange mode and data format, seamless connection with MASS.
[bookmark: _Toc67582109]Operation procedures

VTS service should support the development of intelligent ships, and continue to play the core role of navigational safety，including internal procedures, external management and service procedures, emergency procedures.
[bookmark: _Toc67582110]OTHER

XXXXXXXXXX
[bookmark: _Toc49173705][bookmark: _Toc49174142][bookmark: _Toc49173706][bookmark: _Toc49174143][bookmark: _Toc49173707][bookmark: _Toc49174144][bookmark: _Toc49173708][bookmark: _Toc49174145][bookmark: _Toc49173709][bookmark: _Toc49174146][bookmark: _Toc49173710][bookmark: _Toc49174147][bookmark: _Toc49173711][bookmark: _Toc49174148][bookmark: _Toc49173712][bookmark: _Toc49174149][bookmark: _Toc49173713][bookmark: _Toc49174150][bookmark: _Toc49173714][bookmark: _Toc49174151][bookmark: _Toc49173715][bookmark: _Toc49174152][bookmark: _Toc49173716][bookmark: _Toc49174153][bookmark: _Toc49173717][bookmark: _Toc49174154][bookmark: _Toc49173718][bookmark: _Toc49174155][bookmark: _Toc49173719][bookmark: _Toc49174156][bookmark: _Toc49173720][bookmark: _Toc49174157][bookmark: _Toc49173721][bookmark: _Toc49174158][bookmark: _Toc49173722][bookmark: _Toc49174159][bookmark: _Toc49173723][bookmark: _Toc49174160][bookmark: _Toc49173724][bookmark: _Toc49174161][bookmark: _Toc49173725][bookmark: _Toc49174162][bookmark: _Toc49173726][bookmark: _Toc49174163][bookmark: _Toc49173727][bookmark: _Toc49174164][bookmark: _Toc49173728][bookmark: _Toc49174165][bookmark: _Toc49173729][bookmark: _Toc49174166][bookmark: _Toc49173730][bookmark: _Toc49174167][bookmark: _Toc49173731][bookmark: _Toc49174168][bookmark: _Toc49173732][bookmark: _Toc49174169][bookmark: _Toc49173733][bookmark: _Toc49174170][bookmark: _Toc49173734][bookmark: _Toc49174171][bookmark: _Toc49173735][bookmark: _Toc49174172][bookmark: _Toc49173736][bookmark: _Toc49174173][bookmark: _Toc49173737][bookmark: _Toc49174174][bookmark: _Toc49173738][bookmark: _Toc49174175][bookmark: _Toc49173739][bookmark: _Toc49174176][bookmark: _Toc49173740][bookmark: _Toc49174177][bookmark: _Toc49173741][bookmark: _Toc49174178][bookmark: _Toc49173742][bookmark: _Toc49174179][bookmark: _Toc49173743][bookmark: _Toc49174180][bookmark: _Toc49173744][bookmark: _Toc49174181][bookmark: _Toc49173745][bookmark: _Toc49174182][bookmark: _Toc49173746][bookmark: _Toc49174183][bookmark: _Toc49173747][bookmark: _Toc49174184][bookmark: _Toc49173748][bookmark: _Toc49174185][bookmark: _Toc49173749][bookmark: _Toc49174186][bookmark: _Toc49173750][bookmark: _Toc49174187][bookmark: _Toc49173751][bookmark: _Toc49174188][bookmark: _Toc49173752][bookmark: _Toc49174189][bookmark: _Toc49173753][bookmark: _Toc49174190][bookmark: _Toc49173754][bookmark: _Toc49174191][bookmark: _Toc49173755][bookmark: _Toc49174192][bookmark: _Toc49173756][bookmark: _Toc49174193][bookmark: _Toc49173757][bookmark: _Toc49174194][bookmark: _Toc49173758][bookmark: _Toc49174195][bookmark: _Toc49173759][bookmark: _Toc49174196][bookmark: _Toc49173760][bookmark: _Toc49174197][bookmark: _Toc49173761][bookmark: _Toc49174198][bookmark: _Toc49173762][bookmark: _Toc49174199][bookmark: _Toc49173763][bookmark: _Toc49174200][bookmark: _Toc49173764][bookmark: _Toc49174201][bookmark: _Toc49173765][bookmark: _Toc49174202][bookmark: _Toc49173766][bookmark: _Toc49174203][bookmark: _Toc49173767][bookmark: _Toc49174204][bookmark: _Toc49173768][bookmark: _Toc49174205][bookmark: _Toc49173769][bookmark: _Toc49174206][bookmark: _Toc49173770][bookmark: _Toc49174207][bookmark: _Toc49173771][bookmark: _Toc49174208][bookmark: _Toc49173772][bookmark: _Toc49174209][bookmark: _Toc49173773][bookmark: _Toc49174210][bookmark: _Toc49173774][bookmark: _Toc49174211][bookmark: _Toc49173775][bookmark: _Toc49174212][bookmark: _Toc49173776][bookmark: _Toc49174213][bookmark: _Toc49173777][bookmark: _Toc49174214][bookmark: _Toc49173778][bookmark: _Toc49174215][bookmark: _Toc49173779][bookmark: _Toc49174216][bookmark: _Toc49173780][bookmark: _Toc49174217][bookmark: _Toc49173781][bookmark: _Toc49174218][bookmark: _Toc49173782][bookmark: _Toc49174219][bookmark: _Toc67582111] Acronyms

AIS          Automatic Identification System
MASS	 Maritime Autonomous Surface Ships
SCC  	Shore-based Control Center
VDES     VHF Data Exchange System
VTS        Vessel Traffic Services 
[bookmark: _Toc67582112]references
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[bookmark: _Toc67582113]FRAMEWORK FOR SCOPING EXERCISE ON THE IMPLICATIONS OF MASS ON VTS DOCUMENTS
1. [bookmark: _Toc67582114]ObjectiveS

There are two steps to determine impacts of mass on VTS documents. The first step is to analyse and research gaps on the relating VTS documents, and the second step is to propose solutions.
1. [bookmark: _Toc67582115]Methodology

[bookmark: _Toc67582116]degree of autonomy:

	Degree of autonomy
	contents

	Degree 1
	Ship with automated processes and decision support

	Degree 2
	Remotely controlled ship with seafarers on board

	Degree 3
	Remotely controlled ship without seafarers on board

	Degree 4
	Fully autonomous ship



In order to unify the understanding of the degrees of autonomy, the following hypotheses were formulated during the initial scoping for facilitating the process:
.1 MASS of degree one is considered as a conventional ship with some additional functions to support human decision making. The specific automated process and decision support are not considered due to their diversities.
.2 No matter if MASS can be operated from another location, seafarers on board are assumed to be able to meet all the operation and control requirements (For degrees one and two).
.3 For degree of autonomy four, it is assumed there will be no seafarer on board.
[bookmark: _Toc67582117]Gaps Analysis

A apply to MASS and do not impede the function of VTS on MASS, but may need to be amended or clarified, or
B apply to MASS and do not impede the function of VTS on MASS, and require no actions; or
C do not apply to MASS and impede the function of VTS on MASS.

The identification process can be presented in the following flow chart:

[image: ]
[bookmark: _Toc67582118]Solutions

The most appropriate method classification to solve the impact of MASS:
I. equivalences as provided for by the instruments or developing interpretations; and/or
II. amending existing documents; and/or
III. developing new documents; or
IV. none of the above as a result of the analysis.
1. [bookmark: _Toc67582119]SCOPING RESULTS

TALBE 1	 GAPS ANALYSIS
	Provisions
	Degree of autonmy
	MASS application
	Comments/remarks

	
	DEGREE ONE
	
	

	
	DEGREE TWO
	
	

	
	DEGREE THREE
	
	

	
	DEGREE FOUR
	
	





TABLE2		 ANALYSIS OF SOLUTIONS
	Degree of autonomy
	the most appropriate way of addressing MASS implications
(I, II, III, IV)
	Reasons
	Themes/ potential gaps that require addressing

	DEGREE ONE
	
	
	

	DEGREE TWO
	
	
	

	DEGREE THREE
	
	
	

	DEGREE FOUR
	
	
	





[bookmark: _Toc67582120]Summary of VTS documents scoping results
1. LIST OF DOCUMENTS NEED TO BE SCOPED
	Ref.
	Title

	R0127 (V-127)
	Operational Procedures for Vessel Traffic Services

	G1089
	Provision of VTS Services (INS, TOS & NAS) (Dec 2012) (updating)

	G1110
	Use of Decision Support Tools for VTS Personnel (Dec 2014)(updating)

	G1131
	Setting and Measuring VTS Objectives (Dec 2017)

	G1045
	Staffing Levels at VTS Centres (Dec 2018)

	G1141
	Operational Procedures for Vessel Traffic Services (Dec 2018)

	R0125 (V-125)
	The use and presentation of symbology at a VTS centre

	R1014
	Portrayal of VTS information and data（reviewing and updating）

	R1012
	VTS Communications

	R0128( V-128)
	Operational and Technical Performance of VTS Systems

	G1105
	Shore side Portrayal(updating)

	G1132
	VTS VHF Voice Communication (Dec 2017)

	G1111
	Preparation of Operational and Technical Performance Requirements for VTS Systems (May 2015)  (reviewing and updating)

	G1101
	Auditing and Assessing VTS (Dec 2013)

	G1115
	Preparing for an IMO Member State Audit Scheme (IMSAS) on Vessel Traffic Services (Dec 2015)

	G1102
	VTS Interaction with Allied or Other Services (Dec 2013)

	G1130
	Technical Aspects of Information Exchange Between VTS and Allied or Other Services (Dec 2017)

	…
	


2．SUMMARY OF SCOPING RESULTS 
Each document should fill in the results in Table 1 and 2 in Annex A.
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