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[bookmark: _Toc527969758][bookmark: _Toc528315157]5.4	Load Sharing and Load Balancing Optimization
[bookmark: _Toc527969760][bookmark: _Toc528315159]5.4.2	Solution description
Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.

5.4.2.X Load definition for MLB in NG-RAN
While load information on a per cell basis provides 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 and it may lead to wrong mobility decision for load balance and load sharing. Figure 1 shows an example wherein using only cell-specific load may lead to an erroneous decision for  MLB. 
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[bookmark: _Ref7429335]Figure 1: Example unbalanced load distribution between SSB coverage area within an NR cell.
Assuming to use the LTE MLB solution as baseline for NG-RAN, the serving node can request resource status information to the target node which would indicate a high load in Cell-A, as at least the same number of UEs and same traffic as in the serving cell might be experienced. If only load per cell available, the loaded serving node may be led to believe that the target cell-A is subject to at least the same load as the serving cell, whereas in fact in the SSB beam coverage area where the UE is moving, Cell-A is less loaded than the serving cell and it has enough available capacity to accept the UE.
This issue can be resolved by introducing load definition per SSB beam coverage area. With this approach, SSB measurement reports from a UE allow the network to assess which portion of the cell the UE is in proximity of and the resource status information for that partition of the NR cell.

5.4.2.X.1	Available capacity per SSB beam coverage area
Load balance and load sharing for NG-RAN can be enhanced by introducing load information on a per SSB beam level. One approach is to introduce an indication of the available capacity for data channels under the coverage area of an SSB beam or a group of SSB beams (UL/DL available capacity for load balancing as percentage of total capacity). To this end, we can consider extending the definition of the cell-specific Composite Available Capacity used in LTE (cf. 32.522, 36.423) to SSB beams.
The SSB composite available capacity indicates the overall available resource level in the cell, in either Downlink or Uplink, associated to the coverage area of an SSB beam.
The SSB composite available capacity can be expressed by means of
· The SSB Capacity Class Value () is an integer in 1-100 indicating the resources that are configured for traffic purposes in the coverage area of the SSB beam. 
· The SSB Capacity Value () is an integer in 0-100 indicating the amount of resources that are available under the SSB coverage area relative to the total resources .
If SSB capacity class value is available, the SSB Capacity Value can be weighted according to the SSB capacity class values. For a cell with  beams, indexed by , the composite available capacity for the coverage area of each SSB beam can be expressed as 

When a cell is configured with a single SSB beam (i.e., ), the SSB composite available capacity coincides with the cell composite available capacity specified in LTE. 

5.4.2.Y	Load reporting in NG-RAN
A load reporting function could be introduced in NR by exchanging load information between neighbour NG-RAN nodes (over the Xn interface). Resource status information reporting between gNB-DU and gNB-CU-CP would occur over the F1 interface, while resource status information reporting between gNB-CU-UP and gNB-CU-CP would occur over the E1 interface.  

The basic signalling principles of LTE RESOURCE STATUS REPORTING procedure could be inherited in NR for load reporting, as exemplified in Figure 2.
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[bookmark: _Ref7430423]Figure 2: Signaling exchange for Resource Status Reporting in NR.

5.4.2.Y.1	Load reporting for intra-NR scenario

For intra-NR scenario, the load information could consist of both cell-specific and non-cell-specific information:
· TNL load indicator (UL/DL TNL load);
· Cell Capacity Class value (UL/DL relative capacity indicator:);
· Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity);
· Capacity value per SSB beam or group of SSB beams
· Available capacity for data channels under the coverage of an SSB beam or a group of SSB beams (UL/DL available capacity for load balancing as percentage of total capacity);
· Additional load information is for FFS.
Using SSB measurements reported by UEs, the network could assess which portion of a cell the UE is in proximity of and the resource status information for that partition of the NR cell. This finer granularity load information can enable more advanced load sharing and load balancing optimization compared to LTE, where only cell-specific resource status information is available.

5.4.2.Y.2	Load reporting for inter-RAT scenario 
For inter-RAT load reporting from NR to LTE, load information could be the same as for intra-NR load reporting. 

For inter-RAT load reporting from LTE to NR the load information could be limited to: 
· TNL load indicator (UL/DL TNL load);
· Cell Capacity Class value (UL/DL relative capacity indicator);
· Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity);
Additional load information is for FFS.
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