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Introduction
In the RAN3#103bis meeting, RAN3 started discussing load balancing and load sharing solutions for NR. The summary of the offline discussion captured in [1] highlights some open issues to be resolved for introducing mobility load balance (MLB) in NR, including:
1. The architectural aspect for MLB (distributed, centralized and hybrid approaches).
2. Load definition. Whether the load information is on a per Cell/Beam/Slice/QoS basis. 
3. Load reporting. Whether to reuse the LTE X2-like load reporting procedure in NR.
4. Load reporting indicates load information for UL carrier and SUL carrier separately.
5. Load coordination with MR-DC scenario considered. 
6. Other optimization
In this paper we discuss solutions for load reporting in NR.
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Enhanced resource status information in NR
In the companion contribution [2], we argued that while load information on a per cell basis seems the minimum requirement for introducing MLB in NR, cell-specific load is not enough per se to characterize the spatial distribution of load within the cell. We further showed with a simple example how using only cell-specific load information may lead to wrong mobility decision for load balance and load sharing in NR. Finally, we showed how these issues can be addressed by introducing load information per SSB beam coverage area. 
Therefore, introducing in NR resource status information per SSB beam, as opposed to only cell-specific resource status information as in LTE, can be beneficial to enhance mobility load balance (MLB) in NR.
Observation 1 Load balancing and load sharing can be enhanced with resource status information per SSB beam, such as load information per SSB beam coverage area. 

Enhanced Resource Status Reporting for NR 
A key requirement to enhance MLB in 3GPP NR is to introduce a resource status reporting procedure to enable gNB to exchange load information. To this end, the LTE resource status reporting procedure (cf. [3], clause 8.3.6) can provide the baseline to define the inter-node signaling aspects for resource status reporting in NR, as showed in  Figure 2. However, to enable more efficient load sharing and load balancing in NR, the resource status report for NR should be extended to comprise resource status information per SSB.
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Figure 2: Signaling exchange for Resource Status Reporting procedure in NR.
In the scenario in Figure 1, gNB1 may start the Resource Status Reporting Initiation by transmitting a RESOURCE_STATUS_REQUEST message to gNB2 indicating to report resource status information for SSBs transmitted by gNB2 in cell-A and cell-B. The request for resource status information could be for all SSBs or for a group of SSBs transmitted in a cell of gNB2. The resource status information associated to an SSB could consist, for instance, of the composite available capacity associated to the coverage area of the SSB as described in [2].
The RESOURCE STATUS RESPONSE may then follow the same principles used in LTE (cf. [3], clause 8.3.6). Specifically, if gNB2 is capable to provide all requested resource status information, it shall initiate the measurement as requested by gNB1, and respond with a RESOURCE STATUS RESPONSE message. If gNB2 is capable to provide some but not all the requested resource status information, for instance measurements for a smaller set of SSBs, and the Partial Success Indicator IE is present in the RESOURCE STATUS REQUEST message, gNB2 can initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message. Otherwise gNB2 would respond with a RESOURCE STATUS FAILURE message.
If the Resource Status Reporting is successfully initialized, gNB2 can initiate the Resource Status Reporting to report the result of measurements admitted by gNB2 using a RESOURCE STATUS UPDATE message. The admitted measurements are the measurements that were successfully initiated during the preceding Resource Status Reporting Initiation procedure. The difference with the legacy LTE Resource Status Reporting procedure is in the type of measurements reported, which can be configured and reported per SSB beam.
Proposal 1 Introduce a Resource Status Reporting procedure in NR using the LTE signalling for Resource Status Reporting as baseline.
Proposal 2 Enhance the Resource Status Reporting procedure for NR with resource status information per SSB beam.

Load reporting in RAN split architecture
With a RAN split architecture, the gNB-DU owns information about over the air resource availability and is responsible to calculate load information per SSB beam coverage area. This information should then be forwarded to the gNB-CU over the F1 interface. Further load information exchange between gNBs/eNBs shall occur over the Xn/X2 interface. As discussed in previous RAN3 meetings, if an Xn/X2 interface is not present, the gNB-CU may report load over the NG interface towards neighbouring nodes within the NG RAN. 

The above procedures for load reporting have been captured in a Text Proposal (TP) to TR 37.816 in [4].
Proposal 3 Agree to TP to TR 37.816 for Load Information per SSB Beam [4].
Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Toc502931810][bookmark: _Toc502953352][bookmark: _Toc502953538][bookmark: _Toc502953582][bookmark: _Hlk508794470]In this contribution, the following observations are captured:
Observation 1 Load balancing and load sharing can be enhanced with resource status information per SSB beam, such as load information per SSB beam coverage area.
In this contribution, the following proposals are captured:
Proposal 1 Introduce resource status information per SSB beam or group of SSB beams to enhance load balancing and load sharing. 
Proposal 2 Enhance the Resource Status Reporting procedure for NR with resource status information per SSB beam.
Proposal 3 Agree to TP to TR 37.816 for Load Information per SSB Beam [4].
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