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1   Introduction
In RAN plenary, a new study item “Study on RAN-centric Data Collection and Utilization for LTE and NR” was approved [1].  The following were identified as part of the study item objectives:
	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].


In this contribution, we discuss the SON use cases that should be considered in NG-RAN based on LTE SON use case. 
2   Discussion
2.1   General

In LTE, Self-Organising Networks (SON) was introduced to support self-configuration of the system and performance self-optimization. As described in 36.300[3], Self-configuration process is defined as the process where newly deployed nodes are configured by automatic installation procedures to get the necessary basic configuration for system operation. Self-optimization process is defined as the process where UE & eNB measurements and performance measurements are used to auto-tune the network. Currently, self-configuration and self-optimization include the following features:

· ANR
· PCI automatic allocation
· X2/S1 interface automatic setup
· Mobility Load Balancing（MLB）
· Mobility Robustness Optimisation（MRO）
· RACH Optimisation
· ICIC
· Energy Saving
Currently, the ANR, X2/S1 interface automatic setup, PCI confusion in EN-DC/MR-DC are supported in Rel-15. Those functions should be out of the scope of this SI.

And some functions related to energy saving was touched in rel-15, e.g., in [2] the Deactivation Indication IE is introduced in the Served Cells E-UTRA To Modify IE to indicate that the concerned cell was switched off to lower energy consumption. Therefore, it should be clarified that whether the discussion of energy saving is continued in this SI or in Rel-15 essential corrections. 

The E-UTRA-NR resource coordination is discussed and supported in rel-15.  This function somehow relates to ICIC. If ICIC is studied in this SI, the relationship and difference should be clarified between NG-RAN ICIC and E-UTRA-NR resource coordination.

As a result, we propose:

Proposal 1: Those SON features (e.g., ANR, X2/S1 setup, etc) that already supported in Rel-15 should not be discussed in the data collection and utilisation SI.
Proposal 2: It should be clarified that whether the discussion of energy saving is continued in this SI or in somewhere else. 
Proposal 3: Discussion on ICIC in this SI should not overlap with the E-UTRA-NR resource coordination in Rel-15. 

Proposal 4: The SON use cases of MRO, MLB, and RACH optimisation should be studied in this SI by taking LTE solutions as baseline.
NG-RAN supports new architectures including ng-eNB, gNB, CU-DU function split, CP-UP separation, and EN-DC/MR-DC. Furthermore, many new features are introduced to NR, such as SSB based cell terminology, support of supplementary uplink carrier for a NR cell, beam failure recovery, network slicing, on-demand SI, support of V2X and URLLC services, etc.
The study of this SI should cover above new NR features. And the solutions should be able to applicable in all architectures.
Therefore, we propose:

Proposal 5: The study of SON in this SI should cover the new NR features, e.g., support of SUL carrier, beam failure recovery, network slicing, V2X and URLLC, etc and should be driven by scenarios and use cases firstly.
Proposal 6: The solutions of SON in this SI should be applicable for all NG-RAN architecture options, e.g., intra-RAT, inter-RAT, CU-DU split, and CP-UP separation.
2.2   SON use cases
PCI automatic selection:
In LTE system, the main objective for PCI allocation is provides an automated configuration of a newly introduced cell’s PCI in order to avoid PCI collision and PCI confusion. The key standards aspect is as following:

· Centralized PCI assignment: The OAM signals a specific PCI value. The eNB shall select this value as its PCI
· Distributed PCI assignment: Obtain PCI via UE report, X2 interface by neighboring eNBs or other implementation methods.
In EN-DC and MR-DC, X2-C/Xn-C signalling supports resolve of NR PCI confusion by including the CGI of the PCell in respective X2AP/XnAP messages. 
In NR system, as state in 38.300 [5], within the frequency span of a carrier, multiple SSBs can be transmitted. The PCIs of those SSBs do not have to be unique, i.e. different SSBs can have different PCIs. The SSB which is associated with an RMSI and has a unique NCGI is referred to as a Cell-Defining SSB (CD-SSB).  Cell selection/reselection is always based on CD-SSBs located on the synchronization raster. The scenario of PCI collision and confusion for NR standalone case may occur not only in CD-SSBs but also in non CD-SSBs.
Proposal 7: It is proposed to study the PCI confusion and collision for NR standalone case.

RACH optimization: 
In LTE system, the main objective for RACH optimization is minimize the random delay for all the UEs in the system access by optimization related RACH related parameters, such as: RACH configuration, RACH preamble grouping, etc.
NR supports RRC to configure SSB specific RACH configuration, CSI-RS specific RACH configuration, and SUL specific RACH configuration. The RACH optimization should consider those new features.
Proposal 8: The study of RACH optimization should consider the new features in NR, e.g., SSB specific RACH, CSI-RS specific RACH and SUL RACH.

MRO:
In LTE system, the main objective for MRO aims at detecting and enabling correction of handover problems then automatic changes of the HO parameters.
Incorrect HO parameter settings can wasted network resources by causing HO failures and radio link failures (RLF). However, in NR system, RLFs will not only caused by incorrect HO parameter settings, but also may be caused by incorrect beam or SUL related parameter settings. Additionally, the radio link failure may also be occurred due to Beam failure recovery. Therefore, MRO needs to distinguish the incorrect parameter setting from HO related and beam or SUL related.
In addition, the NR support for slicing and in particular the slice availability principle, which mentions that a slice may not be available in entire network, may pose some additional requirements regarding MRO operation, to avoid HO to be performed to a target cell which may not support a slice and perform dynamic coverage configuration changes to ensure slice continuity. 
Proposal 9: The study of MRO should consider the new features in NR, e.g., BFR, network slicing, etc.

MLB:
In LTE system, the main objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells. 
Since self-optimisation of the intra-LTE and inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity, service capabilities of slices must be taken into account, and solutions should take into account network slice selections based on each customer requirements with per-slice overlay of high-capacity and low-capacity layers. Therefore, slice related metrics such as radio resources usage load needs to be considered in NR system.
In addition, the NR support for slicing and in particular the slice availability principle, which mentions that a slice may not be available in entire network, may pose some additional requirements regarding MLB functionality for adapting handover/re-selection configuration according to the slice availability information.. 
Proposal 10: The study of MLB should consider the slice availability information.

3   Conclusion
In this contribution, we analyse the SON use cases which should be considered in this SI, and get the following proposals:
Proposal 1: Those SON features (e.g., ANR, X2/S1 setup, etc) that already supported in Rel-15 should not be discussed in the data collection and utilisation SI.
Proposal 2: It should be clarified that whether the discussion of energy saving is continued in this SI or in somewhere else. 
Proposal 3: Discussion on ICIC in this SI should not overlap with the E-UTRA-NR resource coordination in Rel-15. 

Proposal 4: The SON use cases of MRO, MLB, and RACH optimisation should be studied in this SI by taking LTE solutions as baseline.
Proposal 5: The study of SON in this SI should cover the new NR features, e.g., support of SUL carrier, beam failure recovery, network slicing, V2X and URLLC, etc and should be driven by scenarios and use cases firstly.

Proposal 6: The solutions of SON in this SI should be applicable for all NG-RAN architecture options, e.g., intra-RAT, inter-RAT, CU-DU split, and CP-UP separation.
Proposal 7: It is proposed to study the PCI confusion and collision for NR standalone case.

Proposal 8: The study of RACH optimization should consider the new features in NR, e.g., SSB specific RACH, CSI-RS specific RACH and SUL RACH.

Proposal 9: The study of MRO should consider the new features in NR, e.g., BFR, network slicing, etc.

Proposal 10: The study of MLB should consider the slice availability information.
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