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Abstract: This contribution describes the pilotage service that help a shipboard user such as a pilot manoeuvre a vessel requesting the pilotage service and safely anchor it to a destination.
7.x
Pilotage service
7.x.1
Description

This use case describes the pilotage service that provides shipboard users such as a pilot or a shipmaster and shore-based users such as pilot authorities, pilot organization or bridge personnel the exact information necessary to manoeuvre vessels through pilotage areas such as dangerous or congested waters and harbours or to anchor vessels in a harbour in order to safeguard traffic at sea and protect the environment.
7.x.2
Pre-conditions

Shipboard users such as a pilot who has a pilotage certificate or licensing or a shipmaster who has a pilotage exemption certificate are subscribed to pilotage service.
Vessels are subscribed to pilotage service and to 3GPP system so that the information about their neighbouring situations including other vessels that are operating in a pilotage area is able to be timely provided over 3GPP system to make vessels successfully pass through a pilotage area.
Vessels are subscribed to electronic navigation chart (ENC) service so the ENC is updated as the latest version when a vessel is in a pilotage area.
NOTE:
A shipboard user can identify the latest information about a port or sea area such as the depth of water, buoys, navigational route, berth information from the ENC.
Pilotage service is accessible to ENC service.
Vessels are subscribed to coastal and local warning service so the maritime safety information including the meteorological information is updated as the latest version when a vessel is in a pilotage area.
A drone with a 3D-LiDAR sensor that is operated by a pilot authority or pilot organisation is subscribed to pilotage service and to 3GPP system.
A pilotage area is in the coverage of 3GPP system.

7.x.3
Service Flows

1. A shipboard user (e.g. mariner or shipmaster) on a vessel A sends an online request on pilotage service to a pilot authority or pilot organisation such as a (local) pilot office when the vessel A is approaching a pilotage area.
NOTE:
A ship company or an agent in charge of the vessel A can request a pilot assignment to a pilot authority or pilot organisation instead of a shipboard user on the vessel A in advance before the vessel A’s entry or departure.
2. A shipmaster on a vessel B who has the pilotage exemption certificate also sends a request on pilotage service to a pilot authority or pilot organization when the vessel B is approaching the same pilotage area. He informs a pilot authority or pilot organization of his pilotage exemption certificate in order to manoeuvre his vessel by himself and pass a pilotage area.
3. The pilot authority or pilot organization accept requests on pilotage service for the vessel A and the vessel B. In addition, they inform the vessel A of the assignment of a pilot after assigning a pilot to provide pilotage service for the vessel A and permit the shipmaster on the vessel B to access the pilotage service that is available to a pilot.
4. The pilot embarks on the vessel A and logs in the pilotage service. Then, the pilotage service authenticates the pilot on the vessel A and authorises the pilot to the pilotage service that is available to a pilot. 
NOTE:
A pilot can log in the pilotage service using a device that is one of communication equipments inside the vessel A or using a device that is brought by a pilot and is connected to an equipment of the vessel A.
5. The pilotage service provides the shipboard user (i.e. a pilot or a shipmaster with the pilotage exemption certificate) with the latest information such as a port guideline of a pilotage area that helps the shipboard user understand the characteristics of sea area corresponding to a pilotage area and the standard piloting method in advance.
6. The shipboard user (i.e. a pilot or a shipmaster with the pilotage exemption certificate) identifies the marine traffic information about all vessels in a pilotage area from the pilotage service. The example of the marine traffic information is as follows.
-
static information about vessels such as IMO number as a vessel identification number consisting of 7-digit number and vessel particulars)
NOTE:
Vessel particulars include vessel name, call sign, IMO number, MMSI number, type, flag/port of registry, gross tonnage/net tonnage, dead weight, LOA (Length Over All), width, depth etc..

-
dynamic information about the movement of vessels such as direction, speed, rate of turn (ROT) expressed in degrees per second of heading change that vessels make, and position of vessels
-
navigational information (e.g. cargo, estimated time of arrival (ETA), and destination of a vessel)
7. A drone with a 3D-LiDAR sensor that is operated by a pilot authority or a pilot organisation is flying above the vessel A and the information captured from the 3D-LiDAR sensor is transmitted in real time to the vessel A, a pilot authority or a pilot organisation and a bridge personnel until the shipboard user (i.e. a pilot or a shipmaster with the pilotage exemption certificate) completes his mission on the pilotage.

NOTE:
Information that is captured by a 3D-LiDAR and is transmitted to the vessel A, a pilot authority or a pilot organisation and a bridge personnel can be displayed in the ENC if the ENC supports 3D data.
8. The pilotage service provides the prediction of vessels’ movement in a pilotage area based on the information of the current vessels’ movement that is obtained from AIS, radar sensor of vessels or 3D-LiDAR sensor of a drone. In addition, the pilotage service provides a piloting route automatically proposed by the pilotage service or manually planned by the shipboard user (i.e. a pilot or a shipmaster with the pilotage exemption certificate). 

9. In order to avoid any collision between vessel A and vessel B in a pilotage area, the information relevant to safe navigation is exchanged between vessel A and vessel B directly. Such information is also transmitted to a pilot authority, a pilot organization or a bridge personnel who are involved in supporting the pilotage service for the vessel A and vessel B
10. A bridge personnel transmits a local warning that in advance informs vessel A and vessel B of any potential risk (e.g. a collision between two vessels or a collision between a vessel and any obstacle) if it is anticipated by the pilotage service.

10. The shipboard user (i.e. a pilot or a shipmaster with the pilotage exemption certificate) manoeuvres his vessel and passes a pilotage area with the help of several useful information provided by pilotage service.
11. The pilotage service records vessel routes passed in real time.
7.x.4
Post-conditions

Vessel A and vessel B are safely anchored to the port without any collision or accident.
7.x.5
Potential Impacts or Interactions with Existing Services/Features

None
7.x.6
Potential Requirements

[7.x.6-1] 3GPP system shall provide a mechanism of authenticating a UE transmitting an online request on pilotage service and authorising such a UE to access the pilotage service.
[7.x.6-2] 3GPP system shall provide a means of identifying a vessel itself as a UE by using a vessel identification number (e.g. IMO number that is a unique international vessel identification number consisting of 7-digit number).
[7.x.6-3] 3GPP system shall support to transmit the information about the movement of vessels obtained from diverse sensors (e.g. 3D-LiDAR, radar, GPS) in real time.

[7.x.6-4] 3GPP system shall provide a mechanism of synchronising the information used by shipboard users (i.e. a pilot or a shipmaster with pilotage exemption certificate) and shore-based users (e.g. a pilot authority or a pilot organisation and a bridge personnel).
[7.x.6-5] 3GPP system shall support the data rate and the latency that enable a shipboard user not to recognise any gap between the real vessel movement and the vessel movement shown through the pilotage service.

NOTE:
Depending on the size and weight of a vessel, it may cause a large movement of a vessel within a very short time that is difficult to restore to the original status. Very short latency is also as important as the high data rate when transmitting information obtained from sensors such as 3D-LiDAR.
[7.x.6-6] 3GPP system shall support real-time data streaming service.
� On the behalf of Korea Register (� HYPERLINK "http://www.krs.co.kr" �www.krs.co.kr�) that is in charge of the international standardisation of the Smart e-Navigation project that Korean MOF (Ministry of Oceans and Fisheries, � HYPERLINK "http://www.mof.go.kr" �www.mof.go.kr�) is driving, SyncTechno Inc. carries out 3GPP global standardization project for maritime communication services over 3GPP systems.





