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Discussion
1. Introduction
In the RAN Plenary #88 meeting, the work item on enhancement of data collection for SON/MDT in NR was approved. Detailed objective related to SON features is denoted in [1] as follows.
· Support of data collection for SON features, including CCO, inter-system inter-RAT energy saving, inter-system load balancing, 2-step RACH optimization, mobility enhancement optimization, and leftovers of Rel-16 SON/MDT WI (PCI selection, energy efficiency (OAM requirements), Successful Handovers Reports, UE history information in EN-DC, load balancing enhancement, MRO for SN change failure, RACH Optimisation enhancements) [RAN3, RAN2] 
· Specification of the UE reporting necessary to enhance the network configuration [RAN2]. 

· Specification of the inter-node information exchange, including possible enhancements to S1/NG, X2/Xn, and F1/E1 interfaces [RAN3]
In this contribution, we focus on the load balancing enhancement among leftovers of Rel-16 SON/MDT WI and provide our view on it.
2. Discussion
In case the channel condition is good, the gNB tells the UE to use the UL frequency. When the channel condition gets poor than a certain criteria, the gNB directs the UE to use the supplementary uplink (SUL) frequency. When this gNB is composed of one CU and multiple DUs, the gNB-CU may want to balance the number of UEs who use the SUL frequency at each gNB-DU so that it makes the gNB-DU reserve the resource which can allocate to the UE who has poor channel condition than a certain criteria. If this balancing is not supported, the gNB-DU with high utilization of SUL frequency may not be able to allocate SUL frequency to the UE who has bad channel condition and is using UL frequency. So, in order to support this balancing, the gNB-CU needs to receive the SUL load from gNB-DUs which it control. Based on SUL load of each gNB-DU, in order to preserve the resource for SUL, the gNB-CU can perform inter-gNB-DU mobility for SUL load balancing.
Observation 1: The load reporting for SUL via F1 is necessary to preserve the SUL resource.
Likewise, it may be necessary to balance the SUL load between adjacent gNBs to reserve SUL resource. The gNB with high SUL load wants to reduce SUL load to cover the UE who could use SUL frequency due to bad channel condition. For this, it may perform the Xn handover for UE using SUL frequency toward its neighbor gNBs. If the gNB does not know SUL load status of neighbor gNBs, it may select the gNB with high SUL load as target. The UE handed over to this gNB may not use the SUL frequency though its channel condition is lower than a certain criteria.
Observation 2: The load reporting for SUL via Xn is needed to reserve the SUL resource.

In [2], as conclusion, at least the following load related information should be specified:

	5.4.3
Conclusion

Load sharing and load balancing functions over X2, Xn, F1 and E1 interfaces should be specified in Release 16 normative phase. At least the following load related information should be specified. Whether the reporting mechanism supports both periodic and event-triggered procedures is for further decision during normative phase.

-
…
-
Cell Level Load (DL/UL/SUL) reported via X2, Xn, and F1 interfaces
-
…


As highlighted in yellow, the cell level load reporting for SUL over Xn and F1 interfaces should be specified.

Observation 3: Cell level load reporting for SUL via Xn and F1 should be specified.

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 [3]. 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.
Observation 4: Cell level load for SUL should be the PRB usage.
Observation 5: Cell level load for SUL is only reported in case the gNB supports the SUL feature.
Based on above observations, the following proposals are suggested:
Proposal 1: Cell level load for SUL should be reported via Xn and F1.
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 the load balancing enhancement among leftovers of Rel-16 SON/MDT WI and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Cell level load for SUL should be reported via Xn and F1.
Proposal 2: The SUL load based on PRB usage should be optionally reported via Xn and F1.
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