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Introduction
The TR 37.816 [1] has concluded that for load sharing and load balancing in NR, “the reported information over X2, Xn and F1 should contain at least cell-specific load” and that “at least the following load related information should be specified:
· Composite Available Capacity per cell (DL/UL), reported via X2, Xn and F1 interfaces;
· Cell Level Load (DL/UL/SUL) reported via X2, Xn, and F1 interfaces;
· TNL Load reported via X2, Xn, F1, and E1 interfaces.  
Further refinement on the above metrics, as well as an evaluation on whether these metrics are sufficient for the correct functioning of the load management function and whether they should be complemented with additional enhancements should take place during Release 16 normative phase. “
This contribution analyzes  potential issues highlighted in previous RAN3 meetings related to the resource utilization of data link beams to the coverage area of SSB (of CSI-RS) beams so as to characterize the spatial distribution of the resource utilization. 
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Our companion contributions [2], [3] discuss how to complement cell-level load information with beam level load information to enhance load balance and load sharing in NR. In particular, we propose to extend the definitions of composite available capacity (for DL/UL) and/or the cell level load (for DL/UL/SUL) to a beam level granularity. This poses the question of whether any issue exists to compute beam level load information. 

Mapping link beam resource utilization to SSB beams coverage area
Given that, from a UE point of view, measurement reports are based on detection of such SSBs, a gNB can learn the spatial distribution of UEs by associating each UE to the coverage area of an SSB, e.g. the SSB reported with the strongest received signal. In other words, the gNB treat the coverage area of each SSB bean as a virtual sub-cell and determines the corresponding load information, such as composite available capacity and resource status information based on the users that reported that SSB beam as the strongest one. 
Figure 1 illustrates an example of how the cell resource utilization can be derived on a per SSB beam level. The example assumes a cell with 4 SSB beams whose coverage areas are marked in different colors. Based on the UEs measurement reports, each UE is (implicitly) associated to the coverage area of an SSB beam (here represented with the same color of the associated beam). This can be implementation specific and be readily done without any standardization impact. Assuming the cell exploits multi-user MIMO transmission, physical resources (e.g., PRB) of the shared data channel (in UL or DL) can be co-scheduled to multiple users with enough spatial separation, e.g., users located in different SSB coverage area can be served with the same frequency resources in the same TTI.
By combining information related to which time-frequency resource UEs are scheduled on with the association of UEs to the coverage area of different SSB beams one can derive how resources are (re-)used across the coverage area of each SSB beam. This is illustrated in Figure 1, for instance, where resource index 0 is scheduled for UEs under the coverage of all SSB beams, while resource index 1 is only used by UEs under the coverage area of SSB beams 2 and 3, etc.
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[bookmark: _Ref14264226]Figure 1: Example of per SSB beam level resource utilization based on UE association to SSB beams coverage area and information related to which time frequency resource UEs are scheduled on.
This simple example can be extended to the case of multi-stream transmission per UE (i.e., a given resource can be allocated to multiple data streams for the same UE), as well as to the case of different traffic types. From a standardization perspective, determining the SSB beam level load is an implementation aspect which can be resolved similarly to how the cell load is determined without any standardization impact. We therefore find no specific issue related to mapping the resource utilization of data links to the coverage area of SSB beams.
Observation 1 We find no issue related to mapping the resource utilization of data link beams to the coverage area of SSB beams.

Beam level composite available capacity
With the resource utilization characterized on a per SSB beam basis, it is straightforward to extend the definition of composite available capacity to the coverage area of an SSB beam. Example of how this can be done are discussed in the companion contribution [3].
Observation 2 We find no issue with the definition of beam level composite available capacity.

Proposal 1 We invite other companies to analyse the mapping between the resource utilization of link beams and the SSB beams coverage area and identify potential issues, if any. 
Conclusions
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Observation 1 We find no issue related to mapping the resource utilization of data link beams to the coverage area of SSB beams.
Observation 2 We find no issue with the definition of beam level composite available capacity.
In this contribution, the following proposals are captured:
Proposal 1 We invite other companies to analyse the mapping between the resource utilization of link beams and SSB beams coverage area and identify potential issues, if any. 
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