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1
Decision/action requested

The group is asked to discuss and approve the proposals.
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Rationale
This contribution proposes solutions of load balancing optimization that are aligned with TR 37.816 (see clause 5.4) to TR 28.861 [1].
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7
Potential solutions
7.5
Load Balancing Optimization
7.5.1
General

This subclause the solutions for the use case of load balancing optimization (see use case in clause 5.7).

7.5.2
Management of distributed LBO 
The D-LBO management function consumes the management service for NF provisioning with modifyMOIAttributes operation (see clause 5.1.3 in TS 28.532 [x]) to configure the policy (e.g. threshold, target) of D-LBO function.
The D-LBO management function consumes the management service for NF provisioning with modifyMOIAttributes operation to enable the D-LBO function.
D-LBO function analyses the load related information (see clause 5.4.2 in TR 37.816 [12]) to perform load balancing by means of optimization of cell reselection/handover parameters and handover actions (e.g. offloading UEs to neighboring cells) (see clause 5.4.1 in TR 37.816 [12]), and may inform the management service producer for NF provisioning to send a notifyMOIAttributeValueChanges (see clause 5.1.9 in TS 28.532 [x]) to notify the D-LBO management function that the reselection/handover parameters have been changed, and/or the update of virtualized resources is needed. 
D-LBO management function requests the NFVO to update the virtualized resources.
The D-LBO management function collects the performance measurements (e.g. the number of RRC connection establishment / release, abnormal release, handover failures, call drops, etc…) to evaluate the D-LBO performance (see clause 4.2.5 in TS 32.522 [y]).
The D-LBO management function analyzes the measurements, and may perform one of the following actions, if the D-LBO performance does not meet the target: 

1.  Consume the management service for NF provisioning with modifyMOIAttributes operation to update the policy;
2.  Determine actions to optimize the traffic load distributions among neighboring cells, by invoking modifyMOIAttributes operation to disable the D-LBO function and change the parameters, such as the handover and/or reselection parameters (TS 38.300 [13]) of the cell or its neighbors, and then requesting NFVO to change the virtualized resources if necessary.
NOTE: NRM may need to be enhanced to support the policy and control of D-LBO function, and handover related parameters.
7.5.3
Centralized LBO 
It is assumed that the C-LBO function may have received LBO target from a consumer, and has consumed the management service to collect load related measurements, and relevent IOCs have been created to support C-LBO.
The C-LBO function collects the load performance measurements (e.g. radio resource usage, HW / VR / TNL load indicators, Composite Available Capacity PRB, TNL measurements, …) or notifications (e.g. threshold crossing of certain measurements) from gNB-CU-CP, gNB-CU-UP(s), gNB-DU(s) (see clause 5.4.2 in TR 37.816 [12]).
The C-LBO function analyzes the measurements to determine the actions, as shown below, to optimize the traffic load distributions among neighboring cells: 

1. Invoke modifyMOIAttributes operation to change the parameters, such as the handover and/or reselection parameters (TS 38.300 [13]) of the cell or its neighbors, 
2. Request the NFVO to update the virtualized resources,
The C-LBO function collects the performance measurements (e.g. the number of RRC connection establishment / release, abnormal release, handover failures, call drops, etc…). 
The C-LBO function analyses the performance measurements to evaluate the LBO performance, and may invoke modifyMOIAttributes operation to update the handover and/or reselection parameters if the performance does not meet the target.
NOTE: LBO related performance measurements need to be defined to support C-LBO function.
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