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1 Introduction

In Rel-16 SI “Study on RAN-centric data collection and utilization for LTE and NR”, SON features including mobility robustness optimization (MRO), mobility load sharing/balancing related optimization (MLB), energy saving and ANR are expected to be further studied for NR. In this paper, we will provide our view on the NR SON features based on the analysis of corresponding legacy LTE SON features.
2 Discussion

Mobility load balancing in LTE aims to balance the load between eNBs by adjusting handover and cell reselection parameters according to loading of eNBs which is spread over the cells of interest via X2/S1. X2 message is introduced for negotiation of handover trigger change between eNB. Cell reselection configuration may be amended to reflect changes in the handover setting. Besides intra-LTE load balancing, inter-RAT load balancing between 2G, 3G and 4G.

Mobility load sharing/balancing related optimization is a critical feature for 5G SON deployments, especially with the varying throughput available between NR and LTE nodes and potential variance in capacity between FR1 and FR2 cells due to large BW differences. Besides intra-RAT load balancing, inter-RAT load balancing between eLTE and NR can be also considered. 

5G load information can spread over multiple interface:

· Over Xn for HO, cell reselection, SN addition/SN change, bearer offloading from MN to SN; 

· Over X2 for EN-DC SN addition/SN change, bearer offloading from MN to SN; 

· Over F1 interface for load balancing among DUs, 

· Over N2 interface for inter-system load balancing

Load information in 5G can take LTE load information as baseline, and further consider 5G new feature, such as beam utilization, CU/DU split etc.

Proposal 1: 5G MLB can take LTE MLB mechanism as baseline and consider new scenarios (e.g inter-RAT load exchange between eLTE and NR) and 5G specific features (e.g beam, CU/DU split).
MRO aims to minimize the risk of radio connection failure due to mobility by adjusting the parameter when a handover failure detected. LTE MRO has defined connection failure during intra-LTE mobility with/without context information available in NW, unnecessary IRAT-HO (early IRAT HO without RLF), inter-RAT HO failure, inter-RAT pingpong and dynamic coverage configuration changes.

5G MRO can take LTE MRO as baseline by considering intra-system(5GS) intra/inter-RAT mobility and inter-system (5GC to/from EPC) inter-RAT mobility. Beam recovery failure will trigger UE RRC reestablishment procedure, RLF report with available beam measurement result will help NW detection of beam coverage hole, and reconfiguration of beam resource distribution.
Proposal 2: NR MRO can take LTE MRO as baseline and consider new mobility scenarios (e.g BRF) and also 5G specific features (e.g. beam).
Most of the Cell Activation Functionality for energy saving has been aligned over Xn and F1. However, there are some inconsistencies, for example, unlike F1, Xn has no description of what should happen when a cell cannot become operational, unlike F1, Xn has no mention of the deletion of unavailable cells (in configuration update),unlike F1, Xn has no description of “cell service status”, including “out-of-service”, unlike F1, Xn has no ability to propagate an indication that a cell is being switched off. These mismatches can be further resolved in Rel-16.
Proposal 3: Energy saving functionality may be further considered in Rel.16 to resolve some open issues left in Rel.15, such as mismatch between F1 and Xn / X2.
Automatic Neighbor Relation (ANR) is a UE and infra-assisted neighbor discovery techniques intended to reduce the need for manual configuration of macro or small cell neighbors. Most of ANR functionalities have been defined in Rel-15 such as intra-system (within EPC)-inter-RAT ANR from E-UTRAN towards NR including EN-DC coordination for ANR in EN-DC, intra-system (within 5GC)-intra-RAT ANR within NR. Further enhancement in ANR such as inter-system ANR with RIM-like procedure can be considered in Rel.16. By leveraging existing UE measurement, eNB and NG-RAN can exchange configuration and setup neighbor relationship for mobility.
Proposal 4: Inter-system ANR with RIM-like procedure to exchange configuration can be further studied in Rel.16 if it is not finalized in Rel.15.

3 Summary
Proposal 1: 5G MLB can take LTE MLB mechanism as baseline and consider new scenarios (e.g inter-RAT load exchange between eLTE and NR) and 5G specific features (e.g beam, CU/DU split).

Proposal 2: NR MRO can take LTE MRO as baseline and consider new mobility scenarios (e.g BRF) and also 5G specific features (e.g. beam).

Proposal 3: Energy saving functionality may be further considered in Rel.16 to resolve some open issues left in Rel.15, such as mismatch between F1 and Xn / X2.

Proposal 4: Inter-system ANR with RIM-like procedure to exchange configuration can be further studied in Rel.16 if it is not finalized in Rel.15.
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