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Abstract: This document introduces Maritime e-Navigation Services over 3GPP system and proposes to start a feasibility study on maritime mobile broadband services in 3GPP.
1. Introduction
3GPP now started to discuss the standardization of the 5th generation mobile communications that enables non-ICT industries to digitalize and mobilize their businesses as well as that makes it possible to provide more enhanced mobile communication services in ICT industries than ever.
In addition, some governments announced their plans on the next generation public safety networks to provide users belonging to governmental agencies with mission critical services over LTE on land and accordingly 3GPP has been working to standardize features for mission critical services since 3GPP Release 12.
On the other hand, the maritime radio communication environment seems to be relatively unsatisfactory compared to on-land mobile communication environment, and users on board feel big information gap between shore and sea as the mobile communication technology has evolved. 


Furthermore, it is of the view that the capacity and rate for data transmission in maritime radio communication are indeed not enough for e-Navigation
 service, which the International Maritime Organization (IMO), a United Nations specialized agency, recommends States to provide to ship.
In this context, IMO is planning to institute e-Navigation solutions from 2019 and is considering modernization of the existing maritime radio communication system by applying state-of-art ICT technologies. By so doing, IMO intends to reduce marine casualty or marine incident attributable to human error, which accounts for 82.3% of total marine accidents. 
IMO has also established Strategy Implementation Plan (SIP) for the five prioritized e-Navigation solutions that are as follows [1].

· S1: Improved, harmonized and user-friendly bridge design
· S2: Means for standardized and automated reporting
· S3: Improved reliability, resilience and integrity of bridge equipment and navigation information

· S4: Integration and presentation of available information in graphical displays received via communication equipment

· S9: Improved Communication of VTS
 Service Portfolio (not limited to VTS stations)
In order to achieve the five prioritized e-Navigation solutions, 18 tasks were identified and are expected to be completed in the period 2015 ~ 2019 to provide the industry with the harmonized information so that they can start designing products and services to meet the e-Navigation solutions.
Especially, the 15th task, T15, is to identify and draft guidelines on seamless integration of all currently available communications infrastructure and how they can be used (e.g. range, bandwidth etc.) and what systems are being developed (e.g. maritime cloud) and could be used for e-Navigation. In addition, it is tasked to look at radio communication systems such as digitalized VHF, 4G and 5G as well as modernized MF and HF taking into account the 6 areas defined for 16 MSPs (Maritime Service Portfolio).
2. Maritime e-Navigation Services over 3GPP system
Bearing in mind 16 MSPs identified by IMO, Ministry of Oceans and Fisheries (MOF), the Korea Maritime Authority, has started the Korean e-Navigation project to improve maritime safety, protect the marine environment and promote efficiency of shipping by reducing marine casualty caused by human error, in particular, involving small ships and fishing vessels. In this regard, MOF aims to help vessels make right decision in a timely manner by exchanging critical information to navigation in real time over 700 MHz LTE radio technology [2]. Following services are some examples of what MOF plan to provide vessels over 3GPP system for public safety at sea.
1) Real-time vessel monitoring service and collision warning
2) Safe sea route provision service

3) ENC (Electronic Navigational Charts) streaming services for small and medium vessels that do not equip ENC system

4) Pilot/Tug support service

3. Proposal

It is proposed to start the feasibility study described in S1-162243 in order to support maritime e-Navigation services over 3GPP system as well as to address the issue of the digital divide between users ashore and users at sea.
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� IMO defined e-Navigation as the harmonized collection, integration, exchange, presentation and analysis of marine information on board and ashore by electronic means to enhance berth to berth navigation and related services for safety and security at sea and protection of the marine environment. In addition, IMO identified 16 MSPs (Maritime Service Portfolio) that are expected to be provided from the year 2019.


� VTS is the abbreviation ofstands for Vessel Traffic Service.





