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Abstract: This contribution describes normative requirements proposed to be introduced in Chapter 7 of 3GPP TS 22.119.
1. Background
Maritime usage of 3GPP enabling technologies may need the integrated support of multiple access technologies including legacy access technologies based on 3GPP specifications to provide seamless mobility of maritime communication services over 3GPP system.
Following potential requirements were proposed in 3GPP TR 22.819 for satellite access network and 5G LAN-type services that are to be specified in 3GPP TS 22.261 to be applicable to maritime mobile users.
[PR-10.2.1-4] Requirements for 5GSAT work and 5GLAN work also shall be supported to make satellite access component applicable to maritime communication services at sea and to make 5G LAN-type services applicable to maritime communication inside a vessel, respectively.
In addition, the following potential requirement was proposed in 3GPP TR 22.819 for the mobility management applicable to maritime usage.
[PR-10.2.2-8] 3GPP system shall provide a means of mapping a representative UE (e.g. a UE whose identity is related to vessel identity or one of UEs attached to containers) with all UEs that can be regarded as stationary UEs (e.g. all UEs attached to containers and products packed into containers) to enable a representative UE to carry out the mobility management procedure instead of all of those UEs.

NOTE: A representative UE can be selected by the network based on the strength of the radio signal transmitted by all of UEs attached to containers.
[PR-10.2.2-9] 3GPP system shall provide a mechanism of switching off the mobility management of UEs (e.g. UEs attached to containers and products packed into containers) during the voyage once they are loaded to the vessel and they are connected to 3GPP system via indirect network connection.
[PR-10.2.2-11] 3GPP system shall provide a means of mapping the location information of each cabin in a vessel with the location information of a corresponding small cell deployed in each cabin so that the location information of devices that is in a cabin is identifiable based on the location information of a small cell deployed in that cabin.
[PR-10.2.2-13] 3GPP system shall support the capability of transmitting vessel’s location information used in the legacy maritime communication in case there is any equipment providing such location information inside the vessel.
[PR-10.2.2-17] 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.
2. Proposed requirements
It is proposed to introduce following requirements in the chapter 7 of 3GPP TS 22.119.
-
Requirements specified in 3GPP TS 22.261 for satellite access shall be applicable to maritime usage.
Editor’s NOTE:
Requirements for satellite access are under standardization to be specified in 3GPP TS 22.261. Once the 5GSAT work is completed, all requirements specified in 3GPP TS 22.261 would be reviewed and this requirement may be updated if necessary.
-
Requirements specified in 3GPP TS 22.261 for 5G LAN-type access shall be applicable to maritime usage such as indoor communication inside a vessel.
Editor’s NOTE:
Requirements for 5G LAN-type access are under standardization to be specified in 3GPP TS 22.261. Once the 5GSAT work is completed, all requirements specified in 3GPP TS 22.261 would be reviewed and this requirement may be updated if necessary.
-
3GPP system shall provide a means of mapping a representative UE (e.g. a UE whose identity is related to vessel identity or a UE of the group of UEs that are fixed in a vessel) with all stationary UEs to enable a representative UE to carry out the mobility management procedure on behalf of all stationary UEs.
-
3GPP system shall provide a mechanism of updating the mobility information of stationary UEs based on the mobility information reported by a representative UE when stationary UEs are mapped with a representative UE and mobility management procedures for stationary UEs are off.
-
3GPP system shall provide a means of mapping the location information of each cabin in a vessel with the location information of a corresponding small cell deployed in each cabin so that the location information of devices that is in a cabin is identifiable based on the location information of a small cell deployed in that cabin.
3. Proposed texts to be added in 3GPP TS 22.119
7
Requirements of multi-access and seamless mobility
7.1
Description
Maritime usage of 3GPP enabling technologies may need the integrated support of multiple access technologies including legacy access technologies based on 3GPP specifications to provide seamless mobility of maritime communication services over 3GPP system. In addition, the location of a vessel can be tracked based on the information reported by the mobility management procedure supported by 3GPP system along the navigation route of a vessel.
Considering the maritime communication environment such as isolated communication environment after a voyage starts or steel materials that are used to build a vessel, additional capabilities on integrated multi-access and mobility management could enable better user experiences to be provided for maritime mobile users.
7.2
Requirements 
Requirements specified in 3GPP TS 22.261 for satellite access shall be applicable to maritime usage.

Editor’s NOTE:
Requirements for satellite access are under standardization to be specified in 3GPP TS 22.261. Once the 5GSAT work is completed, all requirements specified in 3GPP TS 22.261 would be reviewed and this requirement may be updated if necessary.

Requirements specified in 3GPP TS 22.261 for 5G LAN-type access shall be applicable to maritime usage such as indoor communication inside a vessel.

Editor’s NOTE:
Requirements for 5G LAN-type access are under standardization to be specified in 3GPP TS 22.261. Once the 5GSAT work is completed, all requirements specified in 3GPP TS 22.261 would be reviewed and this requirement may be updated if necessary.
3GPP system shall provide a means of mapping a representative UE (e.g. a UE whose identity is related to vessel identity or a UE of the group of UEs that are fixed in a vessel) with all stationary UEs to enable a representative UE to carry out the mobility management procedure on behalf of all stationary UEs.

3GPP system shall provide a mechanism of updating the mobility information of stationary UEs based on the mobility information reported by a representative UE when stationary UEs are mapped with a representative UE and mobility management procedures for stationary UEs are off.

3GPP system shall provide a means of mapping the location information of each cabin in a vessel with the location information of a corresponding small cell deployed in each cabin so that the location information of devices that is in a cabin is identifiable based on the location information of a small cell deployed in that cabin.
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
Representative UE: A UE whose 3GPP identity is mapped into the vessel identity or a UE from the group of UEs that carries out the mobility management procedure on behalf of the group of UEs inside a vessel
NOTE: 
A representative UE can be selected by the network based on the strength of the radio signal transmitted if a representative UE is a UE from the group of UEs inside a vessel.
Stationary UE: A UE that is fixed inside a vessel or is attached to an object (e.g. a container) that is fixed in a vessel after an object is on board though a UE actually moves along the navigation route of a vessel during voyage of a vessel
