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5.x.1

Description

Vehicles with onboard base stations, so called vehicle-mounted relays (VMR), are expected to act as relay and help provide efficient data delivery. This use case addresses the needs of users who are not moving with the vehicle-mounted relay but that can benefit from its offered connectivity when users and vehicle-mounted relays are close. 

In particular, this use case addresses the needs of those UEs that either have limited connectivity (e.g., when connected to a macro cell) or that have too demanding bandwidth needs. 

Our first use case is about a user, Tom, an emergency physician who just arrived at a car accident. Tom is attending several injured persons. Tom is having a call with other clinicians at a close-by hospital discussing the health state of the patients and to which hospital the patients should be transferred. Tom would also like to retrieve the Electronic Health Record (EHR) of the patients to do a better assessment. However, the network connectivity at his current location – the accident area -- is insufficient, in particular, to download some bulky files in the EHR of the patients. In this situation, it is beneficial if the 5G system can schedule the download of the EHR requested by Tom so that the EHR is transferred by means of a relay mounted on one of the ambulances approaching the accident area. This example is shown in Figure x-1 where the ambulance is denoted AMR, i.e., Ambulance-Mounted Relay. In Figure x-1 Tom’s UE is denoted UE. At location L0 and time T0 the EHR data transfer is requested by the UE. The AMR receives the EHR data from the donor gNB at location L1 and time T1. The AMR caches this EHR data. When the AMR is at location L3 at time T3, the AMR can rapidly deliver the requested EHR data to Tom’s UE. 
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Figure x-1

Other relevant and related use cases include:

· IoT devices requiring the delivery of a software update. Some IoT devices might lack a good connection but be able to retrieve the software update from a vehicle-mounted relay, when it is close by.
· Users requiring access to bulky resources, e.g., a movie, but with insufficient connectivity at their current location. Users might retrieve the files through a vehicle-mounted relay that is approaching and has stored the required resources beforehand. 
5.x.2

Pre-conditions
· An MNO operates AMRs and macro cells in a city. 

· The user, Tom, has a UE and is subscribed to the MNO.

· The user, Tom, is connected to a macro base station and Tom needs to retrieve certain files.

5.x.3.        Service Flows
· Tom is connected to the 5G macro network.

· Tom performs a call and tries to retrieve the EHR files of the patients.

· The 5G macro network is capable of delivering Tom’s normal communication needs, in particular, low bandwidth communication needs. The 5G macro network offers limited capacity for the download of large amounts of data due to spotty coverage and a high number of UEs at Tom’s location.

· The MNO operates AMRs that offer extra additional capacity. The mobile network determines that the download needs of our user Tom can be fulfilled by an AMR, an ambulance, approaching Tom’s location.

· The 5G system caches the downlink traffic required by Tom at the ambulance that is approaching Tom’s location. The downloading of this data to the ambulance is done very fast since this is done when the ambulance is very close to the donor gNB. This is done at time T1 and Location 1 in Figure x-1.

· When the ambulance is close to Tom’s UE, the UE connects to the AMR and the UE rapidly receives all requested data. This is done at time T3 and Location 3 in Figure x-1.

· When the ambulance moves away, Tom’s UE releases its connection with the AMR. 

5.x.4
Post-conditions
· Tom was able to retrieve the required EHR files in an efficient way so that he can attend the patients properly. 
5.x.5
Existing features partly or fully covering the use case functionality
From Section 6.2.2 of TS 22.261: “The 5G network shall allow operators to optimize network behaviour (e.g. mobility management support) based on the mobility patterns (e.g. stationary, nomadic, spatially restricted mobility, full mobility) of a UE or group of UEs.” However, this requirement is not based on mobility information of vehicle-mounted relays.
Section 6.6 of TS 22.261 includes various requirements on efficient content delivery. However, these requirements are not based on mobility information of vehicle-mounted relays.

5.x.6
Potential New Requirements needed to support the use case
[PR y.x-1] The 5G system shall be able to provide a means to schedule and cache data download at vehicle-mounted relays.

[PR y.x-2] The 5G system shall be able to provide a means to optimize network behaviour (e.g., mobility management support or RAN connectivity) between (i) donor gNB and vehicle-mounted relays and between (ii) vehicle-mounted relays and UEs to deliver low latency and high throughput data transfer based on the mobility pattern of the vehicle-mounted relays. 

