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1. Introduction 
This paper discusses enhancements to Mobility Settings Change procedure in the context of Mobility Load Balancing (MLB) to be able to negotiate Conditional HO (CHO) related parameters in addition to currently supported negotiation of legacy HO parameters. In addition, we also discuss a further enhancement to negotiate HO parameters also at a beam level.
2. Enhancements to Mobility Settings Change Procedure
 According to [1], the objective of mobility load balancing (MLB) is to:
· Distribute load evenly among cells and among areas of cells

· Transfer part of the traffic from congested cell or from congested areas of cells

· Offload users from one cell, cell area, carrier or RAT to achieve network energy saving
To achieve MLB, one of the functions include adapting handover and/or reselection configuration at the source and target cells. The source cell that initializes 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 source cell initializes mobility negotiation procedure toward the target cell. 

This procedure called MOBILITY SETTINGS CHANGE (MSC) procedure is already supported in Rel-16 for negotiating legacy handover trigger values between the source and target cell via MOBILITY CHANGE REQUEST/ACKNOWLEDGE message. The handover trigger is the cell specific offset that corresponds to the threshold at which a cell initialises the handover preparation procedure.
Observation #1: Rel-16 supports MOBILITY SETTINGS CHANGE procedure where legacy HO parameter values are negotiated for load balancing purposes

Rel-16 introduced Conditional HO (CHO) where multiple target cells can be prepared based on a CHO preparation threshold and a target cell is selected based on a CHO execution threshold. In a network with mixed deployment of users with some users undergoing legacy HO whereas some users undergoing CHO, it is important to do load balancing keeping in mind the CHO parameters as well apart from the legacy HO parameters. Unless the CHO and legacy HO parameters are negotiated in tandem during the MSC procedure, it might lead to unnecessary offloading of certain UEs or failure to load balance certain UEs.
Observation #2: CHO and HO boundaries in a cell can be different and thus the offsets need separate fine tuning via MSC procedure
To be able to do mobility negotiation of CHO parameters as well, we propose to consider CHO related triggers such as CHO Preparation Trigger and CHO Execution Trigger in the MSC procedure. Specifically, we propose to add CHO Preparation Trigger Change and CHO Execution Trigger Change IEs in MOBILITY CHANGE REQUEST message as shown in Figure 1.
Proposal #1: Add CHO Preparation Trigger Change and CHO Execution Trigger Change in MOBILITY CHANGE REQUEST message for negotiating CHO related parameters for load balancing
Definitions:
· CHO preparation trigger is the cell specific offset that corresponds to the threshold at which a cell is considered as one of the potential candidate cell for CHO
· CHO execution trigger is the cell specific offset that corresponds to the threshold at which a candidate cell meets the CHO execution criteria and is selected as the target cell for CHO

· CHO preparation trigger change and CHO execution trigger change is expressed by the means of the difference (delta) between the current and the new values of the CHO preparation trigger and CHO execution trigger respectively
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Figure 1: Proposed MOBILITY CHANGE REQUEST message with CHO parameters
In case mobility negotiation fails during MSC procedure, MOBILITY CHANGE FAILURE is sent back from target node to source node including the allowed delta range for HO trigger parameter (Handover Trigger Change Lower and Upper Limit) i.e. all changes on the HO parameters must be within this range. 

Extending the handling of above MOBILITY CHANGE FAILURE procedure to the proposed CHO related parameters (in Proposal #1), it is proposed to add the lower and upper limit for CHO Preparation Trigger and CHO Execution Trigger in MOBILITY CHANGE FAILURE message as shown in Figure 2.

Proposal #2: Add the lower and upper limit for CHO Preparation Trigger and CHO Execution Trigger in the Mobility Parameters Modification Range IE in MOBILITY CHANGE FAILURE message
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Figure 2: Proposed MOBILITY CHANGE FAILURE message with CHO parameter limits

In addition, the current MSC procedure negotiates the HO parameters only at a cell level. In a beam-based NR air interface, it is also important to consider the load per SSB areas or beams for efficient offloading of users instead of just considering the load at a cell level. Therefore, we propose to do the MSC procedure at an SSB area or beam level by adding the SSB area ID or beam ID in the MOBILITY CHANGE REQUEST message as shown in Figure 1 and Figure 2.

Proposal #3: Add the SSB IDs of the source and target nodes in MOBILITY CHANGE REQUEST message for negotiating mobility related parameters at a beam level.
3. Conclusion

 Observation #1: Rel-16 supports MOBILITY SETTINGS CHANGE procedure where legacy HO parameter values are negotiated for load balancing purposes

Observation #2: CHO and HO boundaries in a cell can be different and thus the offsets need separate fine tuning via MSC procedure

Proposal #1: Add CHO Preparation Trigger Change and CHO Execution Trigger Change in MOBILITY CHANGE REQUEST message for negotiating CHO related parameters for load balancing

Proposal #2: Add the lower and upper limit for CHO Preparation Trigger and CHO Execution Trigger in the Mobility Parameters Modification Range IE in MOBILITY CHANGE FAILURE message
Proposal #3: Add the SSB IDs of the source and target nodes in MOBILITY CHANGE REQUEST message for negotiating mobility related parameters at a beam level.
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