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1 Introduction
At last meeting, the use case description of load balancing optimization was agreed and captured into the TR. The load balancing optimization function in LTE was taken as a baseline.
This document analyses how to inherit the basic load balancing functions in LTE into NG-RAN.

2 Discussion

2.1
Background
In LTE, mobility load balancing consists of functions Load reporting, Load balancing action based on handovers, adapting handover and/or reselection configuration. 
Load reporting:
The load reporting function is executed by exchanging cell specific load information between neighbour eNBs over the X2 interface (intra-LTE scenario) or S1 (inter-RAT scenario).

The load information consists of:
For intra-RAT:
-
radio resource usage (UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage);

-
HW load indicator (UL/DL HW load: low, mid, high, overload);

-
TNL load indicator (UL/DL TNL load: low, mid, high, overload);

-
(Optionally) Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN and GERAN cells when mapping cell capacities on this value);

-
Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity).
For inter-RAT:

-
Cell Capacity Class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN, GERAN and eHRPD cells when mapping cell capacities on this value);

-
Capacity value (UL/DL available capacity for load balancing as percentage of total cell capacity).
Load balancing action based on handovers:
A handover preparation related to a mobility load balancing action can be distinguishable from other handovers, so that the target cell is able to apply appropriate admission control.
Adapting handover and/or reselection configuration:
This function enables requesting of a change of handover and/or reselection parameters at target cell. The source cell informs the target cell about the new mobility setting and provides cause for the change (e.g. load balancing related request).
2.2
Load balancing in NG-RAN
In LTE, the load information consists of PRB usage, HW load, TNL load, Composite Available Capacity. The difference from LTE is that Intra-system (5GS) intra/inter-RAT load balancing and inter-system (5GS) inter-RAT load balancing should be studied in the SI. 
For ng-eNB, the E-UTRA connected to 5GC is supported as part of NG-RAN. The E-UTRA can be connected to both EPC and 5GC. In order to simplify product implementation, the load definition for cells of ng-eNB can reuse the load definition in eNB.

Proposal 1: It is proposed to reuse the LTE load definition for cells in ng-eNB.
Due to similar reason, the framework of LTE load definition can be applied to NR cells as well.
Proposal 2: It is proposed to reuse the LTE load definition for NR cells.

3 Conclusion

This document discusses how to inherit the basic load balancing functions in LTE into NG-RAN and it is proposed:

Proposal 1: It is proposed to reuse the LTE load definition for cells in ng-eNB.
Proposal 2: It is proposed to reuse the LTE load definition for NR cells.
This document contains a TP to TR 37.816 to capture the basic load balancing optimization solution in NR.
4 Annex – TP
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5.4


Load Sharing and Load Balancing Optimization
5.4.1

Use case description

Editor Note: capture the use cases description and benefits of the use cases
The objective of load sharing and load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cell, or to offload users from one cell or carrier or RAT to achieve network energy saving, This can be done by means of optimization of cell reselection/handover parameters and handover actions. The automation of such optimisation can provide high quality user experience, while simultaneously improving the system capacity and also to minimize human intervention in the network management and optimization tasks.

Compared to LTE, NR new features, e.g. CU/DU split and CP-UP separation architecture, network slicing, and EN-DC/MR-DC should be considered in the load sharing and load balancing optimization in NR. Study on load sharing and balancing across DUs within one gNB is needed (load management over F1), as well as load sharing and balancing across CU-UPs within one gNB (E1 load management). It should be studied whether slicing level metrics e.g. slice level radio resource utilization and slice availability also need to be taken into account for the reselection/handover parameters and handover action optimization. 
Both intra-RAT and inter-RAT load balancing scenarios should be supported. LTE is the baseline, studies for NR will focus on

1. Definition of the data required the load sharing and load balancing;

2. Functionalities and actions required to support the load sharing and load balancing, e.g., load reporting architecture, adapting handover and/or reselection configuration
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.
In NG-RAN, load balancing consists of functions Load reporting, Load balancing action based on handovers, adapting handover and/or reselection configuration.
Load definition:

The load information consists of:
-
Radio resource usage (UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage);

-
HW load indicator (UL/DL HW load);

-
TNL load indicator (UL/DL TNL load);

-
Composite available capacity.
Load reporting:

The load reporting function supports load information exchange between two NG-RAN nodes, and between eNBs and NG-RAN nodes.
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