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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.
Support for mobility load balancing (MLB) in NR could consist of one or more of following functions:
· Load reporting in NR
· Load Balancing actions based on handovers in NR
· [bookmark: _Hlk4146028]Adapting handover and/or reselection configuration in NR 

5.4.2.1	Load reporting in NG-RAN
A load reporting function could be introduced in NR by exchanging load information between neighbour gNBs over the Xn interface (intra-NG-RAN scenario) or over RAN-CN interfaces (inter-system scenario). The basic signalling principles of LTE RESOURCE STATUS REPORTING procedure could be inherited in NR for load reporting, as exemplified in Figure 1.
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[bookmark: _Ref4483330]Figure 1: Signaling exchange for Resource Status Reporting in NR

5.4.2.1.1	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.

5.4.2.1.2	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.

5.4.2.2	Enhancement of Load Balancing actions based on handovers in NR
One solution to MLB in NR is to let a source cell initiate handover due to load. The target cell performs admission control for the load balancing handovers. A handover preparation related to a mobility load balancing action shall be distinguishable from other handovers, so that the target cell is able to apply appropriate admission control.
With load information per SSB, an NG-RAN source cell may trigger the handover preparation procedure even toward a loaded cell if its load is unevenly distributed, i.e. if the UE could be moved to an area of the target cell with little or no load. 

5.4.2.3	Enhancement of adapting handover and/or reselection configuration in NR
An alternative approach for MLB in the NG-RAN is to use a function that enables requesting of a change of handover and/or reselection parameters at target cell. One solution is to introduce a Mobility Setting Change procedure for NG-RAN nodes. 
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Figure 2: Signaling exchange for Mobility Settings Change procedure in NR
The solution could inherit the basic signaling of the LTE Mobility Setting Change procedure as baseline. The NG-RAN node hosting the source cell that initialized the load balancing estimates if it is needed to change mobility configuration in the source and/or target cell. If the amendment is needed, the NG-RAN node hosting the source cell initializes mobility negotiation procedure toward the target cell. 
The NG-RAN node hosting the source cell informs the NG-RAN node hosting the target cell about the new mobility setting and provides cause for the change (e.g. load balancing related request). The proposed change is expressed by the means of the difference (delta) between the current and the new values of the handover trigger. The handover trigger is the offset that corresponds to the threshold at which a cell initializes the handover preparation procedure. When the target cell is an NR cell, with load information available per SSB beam or group of SSB beams, the source cell could use multiple non-cell-specific handover triggers, with each handover trigger associated to the coverage area of an individual SSB beam or group of SSB beams. Therefore, a source cell in the NG-RAN could  initialize a handover procedure toward a specific coverage area of the target cell. 
Cell reselection configuration may be amended to reflect changes in the HO setting. The target cell responds to the information from the source cell. The allowed delta range for HO trigger parameters may be carried in the failure response message. 
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