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Discussion
1. Introduction
In RAN3#105 meeting, the procedures for load information exchange over Xn and F1 such as the Resource Status Reporting Initiation and Resource Status Reporting were defined in [1] and [2]. In this contribution, we focus on the load information to be exchanged through the Xn and F1 procedures and provide our view on it.
2. Discussion
In the last meeting, the procedures for load information exchange over Xn and F1 such as the Resource Status Reporting Initiation and Resource Status Reporting were defined in [1] and [2]. We examine what load information may be exchanged to neighbor gNB or the gNB-CU from the gNB-DU.
2.1 Cell level load reporting

In [3], 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 downlink (DL), uplink (UL), or supplementary uplink (SUL) over Xn and F1 interfaces should be specified.
Observation 1: Cell level load reporting for DL, UL, and SUL via Xn and F1 should be specified.
According to [4], as highlighted in yellow, the UE can transmit either on the UL carrier or the SUL carrier at any time in one serving cell, though the UE can be configured with the UL and SUL. Therefore, it is beneficial to report the cell level load for UL and SUL to neighbor gNB or the gNB-CU separately.
	For a terminal that supports SUL for the band combination specified in Table 5.2C-1, the current version of the specification assumes the terminal is configured with active transmission either on UL carrier or SUL carrier at any time in one serving cell and the UE requirements for single carrier shall apply for the active UL or SUL carrier accordingly. For a terminal that supports SUL, the current version of the specification assumes the terminal is not configured with UL MIMO on SUL carrier.


Observation 2: Cell level load for UL and SUL is necessary to be reported separately via Xn and F1.
In LTE, the cell level load for DL and UL is indicated as the usage of the PRBs for all traffic in DL and UL [5]. Because the cell level load of SUL can be also indicated as the usage of the PRBs, we are able to reuse the method for cell level load reporting in LTE. 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.
Observation 3: Cell level load for DL, UL, and SUL should be the PRB usage.

Observation 4: Cell level load reporting for SUL is only reported in case the gNB or the gNB-DU supports.

Based on above observations, the following proposals are suggested:

Proposal 1: Cell level load for DL, UL, and SUL based on the PRB usage should be reported separately via Xn and F1.
Proposal 2: Cell level load for SUL should be reported optionally via Xn and F1.
2.2 Slice level load reporting
According to [3], introduction of additional load information over Xn and F1 such as the slice level load reporting is needed to be further discussed during normative phase as follows:
	Likewise, introduction of additional load information over X2, Xn, F1 and E1 interfaces is seen as potential enhancement on several areas and may be considered for specification in Release 16. Details to be further discussed during normative phase: 
-
…
-
Per slice/band level reporting
-
…


For F1 interface, the slice level reporting is needed due to load balancing between adjacent gNB-DUs within the same gNB-CU as slice level. Neighboring gNB-DUs within the same gNB-CU would provide the service corresponding to the same slice. The gNB-CU can know this situation through UE Context Setup and Modification procedures, which provide the S-NSSAI per DRB to the gNB-DU. However, if the gNB-CU does not know the slice level load of these gNB-DUs, the failure probability of inter-gNB-DU mobility for load balancing may be increased.
Observation 5: The load reporting per slice level from the gNB-DU should be necessary for load balancing between adjacent gNB-DUs within the same gNB-CU.

For Xn interface, per slice level reporting is necessary due to load balancing between neighbor gNBs. If the slice level load reporting is possible between neighboring gNBs, the probability of Xn based handover failure may be decreased.
Observation 6: The load reporting per slice level over Xn interface should be needed for load balancing between neighboring gNBs.

Based on Observation 5 and 6, the following proposal is suggested:

Proposal 3: Slice level load should be reported via Xn and F1.
3. Conclusion
In this contribution, we focused on the load information to be exchanged through the Xn and F1 procedures and provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: Cell level load for DL, UL, and SUL based on the PRB usage should be reported separately via Xn and F1.
Proposal 2: Cell level load for SUL should be reported optionally via Xn and F1.
Proposal 3: Slice level load should be reported via Xn and F1.
Proposal 4: It is proposed to agree the CRs proposed in [6] for TS 38.423 and [7] for TS 38.473.
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