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Abstract: This document describes the tugs service that help shipboard users such as shipmasters of tug boats manoeuvre a vessel requesting the tugs service and safely anchor it to a destination.
7.x
Tugs service
7.x.1
Description

A tug is a boat or ship that manoeuvres vessels by pushing or towing them. Tugs move vessels that either should not move by themselves (e.g. vessels passing in a narrow canal, berthing and unberthing operations) or those that cannot move by themselves (e.g. barges, disabled ships, oil platforms).
This use case describes the tugs service that are for ship assistance (e.g. mooring), towage (in harbour/ocean), or escort operations to safeguard traffic at sea and protect the environment.
7.x.2
Pre-conditions

Shipmasters of tug boats are subscribed to tugs service and pilotage service.
Tug boats as well as a vessel that is moved by tug boats are subscribed to tugs service, to pilotage service and to 3GPP system.
Tug boats are subscribed to an Electronic Navigation Chart (ENC) service. The ENC is updated as the latest version before tug boats start their mission of moving a vessel.

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.
Tugs service is accessible to ENC service.

Tug boats are subscribed to coastal and local warning service so the maritime safety information including the meteorological information is updated as the latest version when tug boats are in a tug area.

A drone with a 3D-LiDAR sensor that is operated by a port tug organisation is subscribed to tugs service and to 3GPP system.
A tug area is in the coverage of 3GPP system.

Pilotage service is available in a tug area.
7.x.3
Service Flows

1. A shipboard user (e.g. mariner or shipmaster) on a vessel sends an online request on tugs service to a port tug organisation when a vessel is approaching a waiting point of a tug area.
NOTE:
A ship company or an agent in charge of a vessel can request the assignment of tug boats to a port tug organisation instead of a shipboard user on a vessel in advance before a vessel’s entry or departure.

2. The port tug organisation accepts the request on tugs service for the vessel, assign four tug boats to move that vessel and inform the vessel requesting tugs service of the assignment of tug boats.
NOTE:
The number of tug boats assigned by a port tug organisation may be decided depending on the size of a vessel that tug boats move.
3. Tug boats approach the vessel and are attached to that vessel with tugboat ropes. In addition, tug boats and the vessel are connected together through indirect network connection between tug boats and the vessel via a drone with a 3D-LiDAR sensor or through direct network connection between them over 3GPP system in order to directly exchange the information necessary for tugs service depending on the capability of the vessel.
4. Shipmasters of four tug boats receive the marine traffic information about all vessels in a tug area from the pilotage service. In addition, they share information about tug boats and the vessel that tug boats move with bridge personnel or pilots manoeuvring other vessels in a tug area through pilotage service in real-time.
NOTE:
The shipmasters of the four tug boats receive all information from the pilotage service that is available to a pilot in a tug area. They may receive the information about the vessel that tug boats move either via the indirect network connection through the drone or via the direct network connection between tug boats and the vessel that tug boats move.
5. A drone with a 3D-LiDAR sensor that is operated by a port tug organisation is flying above tug boats and the vessel and the information captured from the 3D-LiDAR sensor is transmitted in real time to tug boats, the vessel, a port tug organisation and a bridge personnel until shipmasters of tug boats complete their mission on the tugs service.
NOTE:
Information that is captured by a 3D-LiDAR and is transmitted to tug boats, the vessel, a port tug organisation and a bridge personnel can be displayed in the ENC if the ENC service supports 3D data.
6. A bridge personnel transmits a local warning that informs shipmasters of tug boats of any potential risk (e.g. a collision between tug boats and other vessels).
7. Tugs service provides the prediction of the movement of tug boats.
8. Tugs service records information applied to control four tug boats (e.g. strength of pulling tugboat ropes in each tug boat as well as its environmental circumstance around them) and routes passed by tug boats and the vessel in real time.
9. Shipmasters of tug boats manoeuvre tug boats by exquisitely coordinating tug boats based on all available information about marine traffic situations and make the vessel pass in a tug area.
7.x.4
Post-conditions

Tug boats safely completed their mission of moving the vessel to the destination.
7.x.5
Potential Impacts or Interactions with Existing Services/Features

None.
7.x.6
Potential Requirements

[PR-7.x.6-1] 3GPP system shall provide a mechanism for tugs service to authenticate and authorise a UE to access the tugs service.
[PR-7.x.6-2] 3GPP system shall support handling of an online request for tugs service from an authorised UE.
[PR-7.x.6-3] 3GPP system shall provide a mechanism of correlating a UE identity with a vessel identity (e.g. IMO number that is a unique international vessel identification number consisting of 7-digit number).


[PR-7.x.6-4] 3GPP system shall provide a mechanism of registering the UEs that are dedicated to tug boats and a vessel moved by tug boats as a group of UEs.
[PR-7.x.6-5] Group communication among a group of UEs that are dedicated to tug boats and a vessel moved by tug boats shall be supported via the direct network connection or via indirect network connection.
NOTE:
The example of a relay UE providing the indirect network connection mode is a drone that is regarded as one of UEs or a UE deployed in the highest place of a vessel or one of tug boats where the group communication among a group of UEs is available.
Editor’s Note:
It is FFS whether the existing concept on direct network connection or indirect network connection is applicable to vessel to vessel communication.
Editor’s Note: It is FFS which the group communication is used, i.e. the group communication specified by off-network MC services, the group communication specified for any commercial services or both selectively.
[PR-7.x.6-6] 3GPP system shall support the data rate and the latency that enable shipboard users (e.g. shipmasters of tug boats) to exquisitely coordinate tug boats based on all information available to them (e.g. the information captured from the 3D-LiDAR sensor in real-time during tugs service) while manoeuvring tug boats to move a vessel to the destination.
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.
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