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---------- Use Case template ----------
5.x
Use Case: Optimizing mobility for UEs
5.x.1
Description

When served by Vehicle-mounted Relays (VMRs) which are, in nature, mobile (moving around), UEs may experience a large number of unnecessary mobility related burdens, such as unnecessary handovers, selection of a VMR to connect, and cell reselection.

This use case addresses a scenario that UEs and their nearby Vehicle-mounted Relay (VMR) are from the same PLMN in general.

5.x.2
Pre-conditions

MNO1 operates VMR R1a and VMR R1b.

UE1a and UE1b are subscribed to MNO1.

VMR R1a resides in Zone 1 whereas VMR R1b in Zone 2 (refer to Figure below).

NOTE 1: A Zone is not necessarily the area covered by a gNB but denotes a virtual zone for illustration purposes.

UE1a is on VMR R1a whereas UE1b is on VMR R1b.
UE1a does not have active data communication with VMR R1a in Zone 1.

In Zone 2, there is a gNB. 

NOTE 2: This means that VMRs residing in Zone 2 are closer to this gNB than any other VMRs residing outside Zone 2.
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Fig. 5.x.2-1: VMR R1a (with UE1a as passenger) moves from Zone 1 into Zone 2 (and stays there from time t1 through time t2) whereas VMR R1b (with UE1b) stays in Zone 2 (from time t1 through time t2+α) before moving to another destinations (e.g., somewhere in zone 3).

5.x.3
Service Flows

VMR R1a moves from Zone 1 into Zone 2 whereas VMR R1b stays on in Zone 2, and VMR R1a stays in the proximity of VMR R1b.

UE1a wants to initiate data communication and performs smart selection of VMR/cell to which it can attempt for a connection.

UE1a has estimated that VMR R1a was probably with UE1a for a certain period of time (e.g., by seeing that VMR R1a has been close to UE1a itself for a certain time interval (t0, t1) as shown in the figure).

UE1a tries to initiate a connection with VMR R1a first and gets connected to VMR R1a (Red in the figure, meaning active communication) if available.

Likewise, UE1b attempts to VMR R1b to initiate a connection (Red in the figure, meaning active communication).
5.x.4
Post-conditions

There is no need to make a handover for UE1a to other VMR or to other gNB as long as the connectivity provided by VMR R1a is good enough.

UE1a and UE1b continue their travels to the next destination (somewhere out of zone 2, e.g., zone 3) with VMR R1a and VMR R1b, respectively, enjoying their connections with no extra handovers.
5.x.5
Existing features partly or fully covering the use case functionality
FFS
5.x.6
Potential New Requirements needed to support the use case
[PR.5.x-001] The 3GPP system shall be able to provide a means to optimize cell selection and minimize unnecessary cell reselection (from one VMR to another VMR or from VMR to fixed gNB, or from a fixed gNB to VMR) in the presence of VMRs. 
NOTE: This requirement is intended to provide the capability for 3GPP system (UEs/VMRs) to be able to optimize selection of a VMR, e.g., VMR where the UE is on board (or VMR that moved together so far or that is expected to move together). 
[PR.5.x-002] The 3GPP system shall be able to provide a means to minimize unnecessary handover (from one VMR to another VMR, from VMR to fixed gNB, or from a fixed gNB to VMR) for a UE while served via a VMR, e.g., based on UE and VMR relative mobility or speed.
