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1 Introduction 
During the SI phase of DCU, it was agreed that at least the following load related information should be specified in Release 16 normative phase [1]:

· 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

The 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: 
· Beam level load indication

· Hardware load related information

· Per slice/band level reporting

· For EN-DC case, the EN-DC X2 interface shall be enhanced to support load information report from SgNB to MeNB
This contribution will address the cell level and beam level load information. 
2 Discussion 
2.1 Load per cell
According to discussion in last RAN3 meetings, LTE is the baseline of load sharing and load balancing optimisation, and on X2 and Xn, the reported information should contain at least cell level load (e.g., resource utilization). 
In the commercial LTE network, the cell load information exchanged across the X2 interface is the percentage of PRB utilization of PDSCH. This is fine for LTE network, where massive MIMO was not widely adopted. However for NR, with the popularization of massive MIMO, the reuse of the cell’s resources become quite common. Following figure 1 shows examples of cell’s resources utilization: 
For cell1 and cell2, the cell resource utilizations are 50% and 70% respectively, and it is substantially correct to say that cell1 is less loaded than cell2. 

However for cell3 and cell4, the cell resource utilizations are both 100% and cell3 could accept the new UE since it can reuse resource with another UE in cell3. But for cell4, it can not accept the new UE since it can not reuse resource with any other UE in cell4 and the cell 4 does not have any resource that can be scheduled for the new UE.

So it is observed that:

Observation 1: It is substantially correct to reuse LTE cell level load to indicate the load of NR cell when the cell load is lower than 100%.

Observation 2: For the cell which cell level load is 100%, it does not mean that no more UE can be accepted by the cell.
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Example: cell 4 with CCCV=10, 

cell resource utilization =100%

Example: cell 3 with CCCV=10, 

cell resource utilization =100%
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Example: cell 2 with CCCV=10, 

cell resource utilization =70%


Therefore, for NR, only cell level load is insufficient, especially for massive MIMO deployment scenarios. 

Proposal 1: Cell level load information is insufficient for NR load sharing and load balancing optimisation. 
2.2 Load per SSB coverage

In [2], it was proposed to introduce load per SSB coverage area, which could provide finer granularity load information than per cell load information. This is suitable for neighbouring cells that configured with the same number of SSBs, but unfair for the cells that configured with different number of beams, considering that there will be several types of cells, e.g. Macro cell, Pico cell, even on the same carrier. 
As following figure 2 shows, cell A is configured with 8 beams and cell B is configured with 32 beams, and the principle of calculating the resource utilization per SSB coverage area is the same with that in [2]. Obviously, it is unfair to compare the resource utilization per SSB coverage, since at least the beams’ coverage areas are different between beams from cell A and beams from cell B.
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Figure 2: Load per SSB coverage
Observation 3: It is unfair to compare the resource utilization per SSB coverage area when different numbers of SSBs are configured for the cells.
According to above discussions, besides cell level load information, RAN3 need to discuss other load related indication.

Proposal 2: RAN3 is kindly asked to discuss new load related indication besides cell level load information.

3 Conclusions
In this contribution, we discuss the cell level and beam level load indication, and made following observations:
Observation 1: It is substantially correct to reuse LTE cell level load to indicate the load of NR cell when the cell load is lower than 100%.

Observation 2: For the cell which cell level load is 100%, it does not mean that no more UE can be accepted by the cell.
Observation 3: It is unfair to compare the resource utilization per SSB coverage area when different numbers of SSBs are configured for the cells.
Based on above observations, we made following proposals:
Proposal 1: Cell level load information is insufficient for NR load sharing and load balancing optimisation. 
Proposal 2: RAN3 is kindly asked to discuss new load related indication besides cell level load information.
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