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Discussion
1. Introduction
In the last RAN3 meeting, the open issues were listed as follows [1].
· Whether to include CHO-related parameters into MSC
· Whether to introduce SSB-area-level MSC

· Whether to exchange SUL-related load
· Whether to exchange BWP-related load
· Whether/How to exchange per-slice PRB load
· Whether to exchange per-slice overload indicators
· Whether to exchange per-slice TNL load or per-slice DRB usage
· Whether to exchange the load of potential PSCell over X2AP

In this contribution, we focus on whether to exchange SUL-related load and provide our view on it.
2. Discussion
In the last RAN3 meeting, there was no consensus on whether to exchange SUL-related load. That exchange is not needed because providing SUL capacity may lead to wrong MLB actions. That is, the source cell does not know whether the UE will be served on SUL at the target cell. However, because SUL feature is introduced to NR, the cell supporting SUL is possible to allocate NUL or SUL resource to the UE which has SUL capability according to channel condition. For example, for the UE which has SUL capability, the source cell supporting SUL may assign NUL resource, after MLB triggered HO, the target cell supporting SUL may allocate SUL resource. Therefore, that the UL resource allocated to the UE is changed after MLB triggered HO is not wrong MLB action or is not erroneous. Also, it is not needed that the UL resource assigned to the UE should be always identical resource before and after MLB triggered HO.
Observation 1: The case that, for the UE which has SUL capability, the source and target cells supporting SUL assign different UL resources (e.g., SUL and NUL resource or vice versa) during MLB triggered HO is not wrong MLB action.
In the network including the cells which have SUL capability, a load balancing decision based on NUL load only could cause the problem. It is assumed that the source cell selects the target cell supporting SUL based on NUL load only. If the UE has SUL capability and the NUL load of target cell is not high, the source cell may trigger HO for load balancing toward target cell supporting SUL. The cell which supports SUL has high chance to allocate SUL resource to the UEs which have bad channel condition e.g., located in cell edge. So, in most instances, the target cell allocates SUL resource to this UE at cell edge. Naturally, the target cell would assign NUL resource to this UE because of good channel condition though located in cell edge. Considering the NUL load only for load balancing, the following cases may occur:
Case 1: When the SUL and NUL loads of target cell are close to 100% and 50% respectively, if MLB triggered HO is taken place toward this target cell, it is likely that this HO is failed. It is because the UE is handed over to cell edge of target cell, and it is likely that channel condition of cell edge is as poor as SUL should be used.
Case 2: In case the SUL and NUL load of target cell are close to 50% and 100% respectively, if MLB triggered HO is taken place toward this target cell, there is low probability of handover failure. However, since the NUL load is high, the UE handed over may not got the chance to use NUL. If this situation continues, user experiences for this UE may be degraded.
As above cases show, exchange of NUL load without separate SUL load may cause frequent HO failure or user experience degradation after HO. If the source cell knows SUL load of neighbor cells, in above cases, it will select other target cell.
Observation 2: A load balancing decision based on NUL load only may cause frequent HO failure or user experience degradation after HO.
Based on above observations, the following proposal is suggested:
Proposal 1: Cell level load for SUL should be exchanged.

Because the cell level load of SUL can be indicated as the usage of the PRBs, we are able to reuse the method for cell level load reporting in LTE [2]. Since all of the gNBs does not support the SUL feature, if supported, the gNB or the gNB-DU reports the cell level load for SUL to the neighbor gNB or the gNB-CU respectively.
Proposal 2: The SUL load based on PRB usage should be optionally reported via Xn and F1.
3. Conclusion
In this contribution, we focused on whether to exchange SUL-related load and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Cell level load for SUL should be exchanged.
Proposal 2: The SUL load based on PRB usage should be optionally reported via Xn and F1.
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