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---------- Use Case template ----------
5.y
Use Case: load balancing for mobile base station relays
5.y.1
Description

When serving a group of UE’s (mostly passengers of a vehicle) via mobile base station relays, the traffic load (simply work load) of a relay can often be different from the others’. In an ordinary moving state of a mobile base station relays, a typical mechanism to make rearrangement of the load (often called load-balancing) is to find whether a macro node (gNB) is available and, if so, to perform necessary handover to that node. 

However, in the other states such as temporary stop at a bus stop or at a traffic signal, it is expected that several or more mobile base station relays  are around, some of which are more overloaded than the others and therefore are suitable for accepting more UEs, if temporary.
This use case addresses a scenario that some UEs being served by a mobile base station relays can get temporarily rearranged/relocated to anther mobile base station relays (or to macro node, gNB) where they are all from the same PLMN in general.

5.y.2
Pre-conditions

MNO1 operates mobile base station relays R1a and R1b.

NOTE 1: It is still possible that a third party authorised by an MNO operates mobile base station relays but in this use case it is simply regarded/described that the MNO operates them unless specifically needed to distinguish.

UE(1), UE(2), …, UE(n) are subscribed to MNO1.`
R1a resides in Zone 1 whereas R1b in Zone 2 (refer to Figure below).

NOTE 2: A Zone is not necessarily the area covered by a gNB but denotes a virtual zone for illustration purposes.

UE(1), UE(2), …, UE(n) are on R1a and have active communications in Zone 1 whereas no UEs on R1b have any active communications in Zone 2.
R1a is fairly overloaded/congested due to many UE’s competing for network resources.

In Zone 2, there is a gNB. 

NOTE 3: This means that mobile base station relays residing in Zone 2 are closer to this gNB than any other relays residing outside Zone 2.
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Fig. 5.y.2-1: R1a (with UE(1), …, UE(n) as passengers having active communications) moves from Zone 1 into Zone 2 whereas R1b (with no UEs with active communications) stays in Zone 2.
5.y.3
Service Flows

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

Some UE’s, say UE(n-1) and UE(n), out of those being served by R1a are relocated to R1b.

R1a has the burden a little bit alleviated and therefore those UE’s, UE(1) through UE(n-2), can enjoy better communication performance during a certain length of time.

R1a has now begun to move to next destination and those UE’s (i.e., UE(n-1) and UE(n)) which had temporarily been deported from the steady friend R1a, are getting back to the steady friend. 
5.y.4
Post-conditions

On average UE’s using mobile base station relays can get better communication experience.
It was fortunate that the (n-2) UE’s can get better communication experience during that time period in Zone 2. They expect that this type of load balance will happen again whenever possible.
5.y.5
Existing features partly or fully covering the use case functionality
FFS
5.y.6
Potential New Requirements needed to support the use case
[PR.5.y-001] The 3GPP system shall be able to provide a means to perform load balancing among mobile base station relays.
NOTE: This requirement is intended to provide the capability for 3GPP system (UEs/ mobile base station relays) to be able to optimize the load of network resources whenever possible. 
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