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Abstract: This contribution illustrates a use case for providing local communication services and remote services concurrently on a luxury cruise ship via mobile base station relays for the users on the ship, and identifies potential new requirements regarding the gap analysis compared with existing functionalities.
x.1
Use case on concurrent local services and remote services via vessel-mounted relays
x.1.1
Description

The luxury cruise ships will sail on the ocean for several days or even weeks, and sometimes across the area without the cellular coverage of a terrestrial access network. For most of the passengers on board the ship, their UEs may not be capable of satellite access, so it is hard for them to obtain normal 5G communication service (e.g. make voice calls, transmit data) without changing to a dedicated terminal(e.g. maritime satellite terminal) when the ship travels to the area out of terrestrial cellular coverage. Therefore, after mobile base station relays are deployed on the vessel, those UEs can obtain 5G communication services as that on land or near sea via mobile base station relays, which may choose to connect to terrestrial RAN or satellite NG-RAN based on the operator policies, signal strength, etc. 
Also as one value-added passenger service, the mobile base station can facilitate the cruise host to provide local network services to the passengers for different entertainment needs e.g. watching HD videos, playing games, etc, no matter whether the mobile base station can connect to remote land 5GC or not. 
x.1.2
Pre-conditions

The cruise ship company ROYAL operates several cruise routes all over the world. The supreme user experience of communication service is one of its specialties. 
There is a business agreement between ROYAL and network operator MNO#1 including,
· One or several mobile relays will be deployed on the ship and maintained by MNO#1;

· Vessel-mounted relays can be authorized to connect to MNO#1 5GC via terrestrial access nodes or satellite access nodes owned by MNO#1 or its partners.
· Vessel-mounted relays can connect to the local MEC server provided by ROYAL or its partners.
Bob (UE#1) and Alice(UE#2) are the subscribers of MNO#2, with a roaming agreement with MNO#1. UE#1 and UE#2 are incapable of satellite access, so Bob purchases “on-board remote communication services” with ROYAL. Besides, they both can obtain local network services as a kind of basic passenger service on board.
When the cruise ship prepares for the sailing, Vessel-mounted relays (VMR) will start to work and be authorized to connect to MNO#1 5GC.
In the service flow below, Figure 1 shows the case of communication service offering on the vessel for simplicity.
x.1.3
Service Flows
1. When the ship leaves the cellular coverage of terrestrial access nodes, Bob and Alice can access the 5G network via VMR with different service offerings (e.g. only local service, remote communication services).
2. Bob intends to share the beautiful sea photos with his friends at home; VMR can select Relay Link#1 and transmit the traffic from UE#1 to land 5GC#2, via satellite NG-RAN and MNO#1 5GC.
3. Alice wants to watch a movie in the app “ROYAL Cruise”, which can fetch the content from the local MEC server via Relay Link #2.
4. Bob sets up a voice call with Alice. The voice call can be finished via VMR without going through Land 5GC#2.
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Figure 1 Local Service via Mobile Vehicle Relays

x.1.4
Post-conditions

Thanks to VMR, 

Bob sends out the photos successfully and gets feedback from his friends.
Alice finishes the movie and talks with Bob on the phone happily. 
x.1.5
Existing features partly or fully covering the use case functionality
TS22.261 clause 6.42 has defined the requirements for UE access to mobile base station relay as below, 
The 5G system shall be able to support provisioning and configuration mechanisms to control UEs' selection and access to a mobile base station relay, e.g. based on UE's authorization, geographic or temporary restrictions, and relay's load.
The 5G system shall be able to provide means to support efficient UE cell selection and cell reselection (between mobile base station relays or between relays and RAN) in the presence of mobile base station relays.

And also supports the mobile base station relay using satellite NG-RAN as below,

The 5G system shall be able to support mobile base station relays using 3GPP satellite NG-RAN (NR satellite access).
The 5G system shall be able to support mobile base station relays accessing 5GC via NR satellite access and NR terrestrial access simultaneously.
However, there is no requirement to support mobile base station relays using satellite NG-RAN and local wired connectivity simultaneously. Associate requirements about relay link selection and charging are also missing. 
x.1.6
Potential New Requirements needed to support the use case
[PR.x.1.6 - 001] The 5G system shall be able to support UE access to localized services of the hosting network via a mobile base station relay.
[PR.x.1.6 - 002] The 5G system shall be able to support a mobile base station relay connecting to the home network via NR satellite access and connecting to a localized hosting network simultaneously.
[PR.x.1.6 - 003] The 5G system shall be able to identify and steer UEs’ traffic via proper relay links of mobile base station relays when using more than one relay link.

[PR.x.1.6 - 004] The 5G system shall be able to support collection of charging information for services via different relay links of mobile base station relays.
