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1	Introduction
[bookmark: _Toc474247438]At RAN plenary meeting #102, a Rel.19 WI was approved for further SON development. Among others, it requires RAN3:
·  Support of SON/MDT enhancements for [RAN3, RAN2]:
· Intra-NTN mobility
· Network Slicing
In this paper we consider possible SON enhancements for the Network Slicing.
2	Discussion
[bookmark: _Hlk162873038]2.1	Network Slicing
Network slicing is a key 5G feature to enable flexible deployment and operations of diverse communication services. Each network slice is a logical combination of network functions, network resources and their interconnections over the same underlying shared infrastructure. 3GPP Rel-15 specified the baseline network slicing feature [1], [2]. The essential enablers for support of network slicing that were specified in Rel-15 were, to name a few: 
· identification of network slices with Single Network Slice Selection Assistance Information (S-NSSAIs), 
· UE subscription and configuration support for individual network slices, 
· network slice aware UE registration towards the network for proper network slice access, 
· session management enhancements to support establishment of traffic sessions for particular network slices as well as initial 4G interworking support and 
· roaming support. 
Although, RAN is network slicing aware, meaning it supports differentiated handling of traffic for different network slices, but some of the RAN procedures like scheduling, QoS enforcement and resource management among different network slices is heavily implementation dependent [2].
While Rel-15 and Rel-16 network slicing in RAN focused on the introduction of basic network slicing functionality, Rel-17 introduced enhancements to cater for specific deployment constraints. For optimized Radio Access Network (RAN) performance in network slice deployments, the feature of frequency band-specific network slices introduced support for network driven steering of a UE to a proper frequency band where the UE requested slice is supported [1]. The configuration and execution of RAN procedures like cell re-selection and Random Access were also made slice aware to meet their slice specific performance requirements [1], [2].
Finally, Rel-18 network slicing enhancements focused on support of network slice deployments with service areas that are smaller than the Tracking Area (TA) [1]. In pre Rel-18 network slicing there was a requirement that the network slice needs to be homogenously supported in full TA. This requirement means that for network slices with small service areas like only a few cells, operators need to re-define the TAs for deployment of each of these small service area network slices. The Rel-18 feature allows network operators to deploy these small service area network slices without re-designing the existing TA. The network slice is still supported in the full TA as indicated on NG and Xn interfaces, but the cells of the TA that are outside of the service area are configured with zero resources for that network slice [2]. This way, the network will provide service for such network slices only in a subset of TA cells. 
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[bookmark: _Ref162878716]Figure 1: Deployment of network slice with service area less than existing TA
Observation 1: For Rel-15 and Rel-16 network slicing, many of the RAN features are mainly implementation dependent. However, Rel-17 and Rel-18 network slicing enhancements have introduced features that modify the RAN behaviour in standardized manner. 
2.2	SON Enhancements for Network Slicing
As highlighted above, Rel-17 and Rel-18 network slicing introduced features that caters for advanced network slice deployments, for example, for network slices that are supported on specific frequency bands or only in a limited coverage area. Especially, with Rel-18 feature of network slices with service areas smaller than a TA, highly customized and localized network slices can also be deployed without the need for TA re-design. However, this means that network slice borders will also shrink and UEs can often be in a situation where some of the neighbour cells are supporting the required network slices and some of the neighbour cells are not supporting the required slices, for example a UE with slice NS2 moving from Cell 1 to Cell 2 or Cell 3 in Figure 1 above. In pre Rel-18 networks this was less critical as the network slice was supported homogenously across the full TA and slice borders also matched the TA borders that are relatively large. However, in Rel-18 networks, this becomes more critical as the slices may only be supported in a small number of cells and above situation of mobility across the slice border might appear more often. To ensure service continuity and to ensure that the UE is connected to optimal cells, it would be important that the mobility decisions at such slice borders are made carefully. While traditionally mobility optimization mechanisms like Mobility Robustness Optimization (MRO) focus mainly on minimization of radio link failures, with network slicing it is also important to look at the service impacts of the mobility decisions.  
Observation 2: With heterogeneous network slicing deployment, the mobility criterion will no longer be only the radio condition but it has to incorporate also the service continuity capability.
Proposal 1: RAN3 to study the possible service degradations due to mobility at network slice borders.
Additionally, Rel-17 network slicing enhancements focused especially on network slice specific configuration of RAN procedures like network slice specific cell re-selection and network slice specific RACH configuration. With these features, network can provide network slice specific configuration of these procedures like slice specific frequency priorities or RACH resources to meet the slice specific performance or isolation requirements. To help the network optimize its configuration of these slice specific procedures, it is important that the network also has the means to evaluate the performance of network slice specific configuration. Example of such analysis is evaluation if the network slice specific frequency priorities set by the network are optimally configured or if the UE experienced some service issues when it wants to connect to a certain slice after the mobility based on the network provided frequency priorities. 
Proposal 2: RAN3 to study the means for evaluating the performance of network slice specific cell re-selection and RACH configurations to help gNB/RAN to optimize these procedures for network slice specific requirements. 
3	Conclusions
In this paper, we analyse the situation with the network slicing concept development and possible areas where SON can be applied. We observe that:
Observation 1: For Rel-15 and Rel-16 network slicing, many of the RAN features are mainly implementation dependent. However, Rel-17 and Rel-18 network slicing enhancements have introduced features that modify the RAN behaviour in standardized manner. 
Observation 2: With heterogeneous network slicing deployment, the mobility criterion will no longer be only the radio condition but it has to incorporate also the service continuity capability.
Based on this, we propose:
Proposal 1: RAN3 to study the possible service degradations due to mobility at network slice borders.
Proposal 2: RAN3 to study the means for evaluating the performance of network slice specific cell re-selection and RACH configurations to help gNB/RAN to optimize these procedures for network slice specific requirements.
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