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Introduction
Distinguished from the previous generations, the new movement is happening for 5G in 3GPP, i.e. vertical domains started to join 3GPP and requirements from vertical domains have been provided to 3GPP so that 3GPP takes into account requirements from vertical domains as well as requirements from legacy ICT domain to standardize 5G System in 3GPP.
Maritime domain, one of 5G vertical domains in 3GPP, started to be considered by the study item FS_MARCOM since 2016 to enable 3GPP systems to play the role of mobile communication platform necessary for the digitalization and mobilization of the maritime domain that bring about the Fourth Industrial Revolution of the maritime businesses as well as maritime safety.

Compared to other vertical domains, the maritime domain has the radio communication environment that 3GPP hasn’t considered in detail, which means that maritime related issues and features were not in the scope of 3GPP standardization and some of existing 3GPP enabling technologies or solutions are not able to fully support the optimized performances required by the maritime domain in a way that has been guaranteed for on-land communication. In addition, on-board mobile users in a vessel usually used to experience the severance of rich mobile communication services that they enjoy on land.

Furthermore, it is of the view that the capacity and rate for data transmission based on legacy maritime radio communication technologies are indeed not enough for e-Navigation described in IMO Strategy Implementation Plan (SIP) or Maritime Autonomous Surface Ships (MASS), which the International Maritime Organization (IMO), a United Nations specialized agency, have been working to provide to ship.

Considering that the maritime domain is one of 5G vertical domains that 3GPP take into account in order for 5G to be able to provide enhanced mobile broadband services or massive machine-type communication services etc. everywhere anytime in the world, it is desirable to study use cases and requirements for maritime communication services over 3GPP system so that 3GPP system can be a good candidate of innovative tools to help address the information gap between users on land and users at sea as well as the maritime safety and vessel traffic management etc. that IMO intends to achieve especially in 5G era.
4
Overview
The objectives of this technical report are to enable existing 3GPP enabling technologies to be applicable to the support of maritime communication services over 3GPP system. In addition, this technical report aims to develop use cases and potential requirements for following categorised services.

-
Mobile broadband services between users on land and users at sea and between users at sea

-
Machine type communication services between UEs inside a vessel, between vessels at sea and between UEs at sea

-
Maritime safety related services as well as IMO MSPs; and

-
Interworking with satellite access and VDES
However, most of potential requirements for IMO MSPs are not introduced in this technical report because IMO MSC#101 to be held in June 2019 is planned to make a decision on the guideline of IMO MSP based on the report from IMO NSCR that is expected to be available in March 2019.
