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Abstract: This contribution describes the use case on small cells deployed in each cabin to provide wireless environment over 3GPP system in a vessel where barriers around each cabin are made of steels.
6.x
Use case on small cells deployed in each cabin of a vessel
6.x.1
Description

Provision of wireless environment over 3GPP access or non-3GPP access in a vessel is quite challenging because each cabin in a vessel is separated by barriers made of steels that make wireless signal too weakened to go through the barrier and be delivered to neighbouring cabins. In addition, it is also very challenging to keep tracking the movement of cabin crews in a vessel that could be one of essential requirements required for the safety of cabin crews especially in case of a huge vessel where there are only a few cabin crews who may be exposed to any unexpected risk in an enclosed place of the vessel.
The deployment of small cells in each cabin can be one of possible solutions to provide wireless environment over 3GPP system in a vessel.
This use case describes the deployment scenario of small cells in each cabin of a vessel and also the scenario where the movement of cabin crew can be traceable with the help of the IoT device as well as the location information of a cabin crew reported to the small cell.
6.x.2
Pre-conditions

Wireless backhaul is supported to connect small cells deployed in a vessel with core networks deployed on land.
Small cells operate in licensed spectrums or unlicensed spectrum to provide wireless services in a vessel.

Legacy procedures on small cells specified in 3GPP technical specification are carried out in a vessel.

Isolated networks are built so that wireless services over 3GPP system inside a vessel can be supported during the voyage regardless of whether the connection to the core network is kept or lost.
IoT devices used by cabin crews are subscribed to 3GPP system and direct device connection among IoT devices is supported.
6.x.3
Service Flows

1. A cargo ship where small cells are deployed in each cabin and on the deck, are on voyage to transport dangerous substance.
2. A few cabin crews are on board to navigate a cargo ship, manage facilities during the voyage and periodically go around in a cargo ship alone to check if everything is OK.
3. A cabin crew has an IoT device on his wrist that is connected to a small cell of a cabin and sends the information (e.g. the current location of the user of IoT device) to the bridge of the cargo ship only if there is no movement from a user of the IoT device during the given time in order to prevent cabin crews from being exposed to any risk alone while going around in a cargo ship.
4. A cabin crew starts to go around in a cargo ship alone and enters into cabin A where small cell A is deployed and his IoT device is attached to small cell A as soon as he enters cabin A.
5. He moves to cabin B and his IoT device is attached to small cell B that is deployed in the cabin B. Unfortunately, something wrong happens so he collapsed there. 
6. After the given time is passed, he is lying unconscious on the floor of the cabin B so his IoT device transmits the information (e.g. the current location of the user based on the information of the registered small cell B as well as other information on his health status) to the devices of other cabin crews as well as the bridge of the cargo ship.

7. In addition, his IoT device also transmits the request that will trigger the activation of all IoT devices (e.g. CCTV cameras, sensors detecting a dangerous substance) deployed in the cabin B to check if there is any identifiable risk (e.g. any leak of dangerous substance) by the direct device connection among IoT devices in the cabin B.
8. Real time video streaming captured from CCTV cameras in the cabin B is transmitted to the bridge and a captain who is at the bridge of a cargo ship notices what is happening to the cabin crew collapsed in the cabin B and based on the information transmitted from IoT device of the cabin crew in the cabin B (e.g. information on his health status) as well as from other IoT devices that detect any leak of dangerous substance, the captain identifies that fortunately there is no leak of dangerous substance.
9. Another cabin crew in other cabin nearby cabin B gets informed of the emergency occurrence to the cabin crew in the cabin B because his device shows such emergency event with detailed information transmitted from IoT device of the collapsed cabin crew in the cabin B. So, he runs into the cabin B to help the cabin crew in the cabin B
6.x.4
Post-conditions

Cabin crew collapsed in the cabin B could be recovered soon with the help of his colleague who were in other cabin nearby cabin B and ran into the cabin B.
6.x.5
Potential Impacts or Interactions with Existing Services/Features

None
6.x.6
Potential Requirements



[PR-6.x.6-1] 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-6.x.6-2] 3GPP system shall provide a mechanism of multicasting or broadcasting the information received from IoT device via a small cell to devices of shipboard users via only small cells deployed in cabins where there are shipboard users.
