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1. Introduction
In RAN3#101bis meeting, the following several use cases to be studied were agreed and captured in [1]:

· Coverage and Capacity Optimisation;

· PCI selection;

· Mobility optimization;

· Load Sharing and Load Balancing Optimization;

· RACH Optimisation;

· Energy Saving;

· Minimization of Drive Test (MDT).

In this contribution, we focus on load balancing optimization in NR and provide our view on it.
2. Discussion
In LTE, the objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells as defined in [2]. The functions for support of load balancing are listed as follows:

· Load reporting;

· Load balancing action based on handovers;

· Adapting handover and/or reselection configuration.

Because, in NR, load balancing should be also considered as denoted in [3], load balancing in LTE could be used as baseline for NR.

Observation 1: Load balancing in LTE could be used as baseline for NR.

In NR, load balancing related optimization among SON features should be addressed taking NR new features into account as described in [3].

	4.1
Objective of SI or Core part WI or Testing part WI

This study item aims to investigate RAN-centric Data collection and utilization for NR and LTE, detailed objectives are:
1. Study the use cases and benefits of RAN centric Data utilization, e.g. SON features including mobility optimization (cell and beam based), RACH optimization, load sharing/balancing related optimization, coverage and capacity optimisation, Minimization of Drive testing (MDT), URLLC optimisation, LTE-V2X (i.e., PC5 and uu), etc., applicable to different scenarios in NG-RAN, MR-DC connected to 5GC and EPC and LTE and take NR new features, e.g., beam, network slice, BWP, duplication etc. into account [RAN3, RAN2].


Observation 2: Load balancing in NR takes NR new features into account.
As described in objective of NR SON, NR load balancing needs to consider new features introduced in NR. Among these NR features, there is supplementary uplink (SUL) to improve UL coverage for high frequency scenarios as shown in Figure 1 [4]:
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Figure 1. Example of Supplementary Uplink
It is assumed that adjacent gNBs are serving SUL. If one of these gNBs has high SUL load, to reduce SUL load, it may try to perform handover for load balancing toward adjacent gNB which has low SUL load. In order to find and decide this adjacent gNB, the gNB would need to know SUL load of adjacent gNBs.

Observation 3: For NR load balancing, it is necessary to consider SUL load of gNB between neighboring gNBs.

This SUL feature may be considered in the CU-DU architecture. In this case, the gNB-DU will manage SUL, which includes monitoring of SUL load. So, though SUL of cell(s) which the gNB-DU manages is overloaded, the gNB-CU which hosts this gNB-DU cannot handle this situation. It is because the gNB-CU can know that the corresponding gNB-DU is overloaded, but cannot identify the reason of overload or the level of SUL load. Also, the gNB-CU is not possible to balance SUL load of gNB-DUs which it hosts.
Observation 4: For NR load balancing in CU-DU architecture, taking SUL load of gNB-DU into account is needed.
Based on above observations, the following proposal is suggested:
Proposal 1: For NR load balancing, SUL should be considered.

3. Conclusion
In this contribution, we focused on load balancing optimization in NR and provided our view on it. The following proposal are kindly suggested to RAN3:
Proposal 1: For NR load balancing, SUL should be considered.

Proposal 2: It is proposed to agree the TP for use case description proposed in [5] for TR 37.816.
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5. Annex (TP for TR 37.816)
<<<<<<<<<<<<<<<<<<<< Start of Change >>>>>>>>>>>>>>>>>>>>
5.4
Load Sharing and Load Balancing Optimization
5.4.1
Use case description
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, SUL, and EN-DC/MR-DC should be considered in the load sharing and load balancing optimization in NR. Study on inter-DU load sharing and balancing in one CU is needed. 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
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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