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1. Introduction

This document discusses intra-NTN Mobility for SONMDT based on WID [1].
- Support of SON/MDT enhancements for [RAN3, RAN2]:
· Intra-NTN mobility
· Network Slicing
2. Discussion
In Rel-15, the slicing feature is introduced to allow differentiated treatment depending on each customer requirement. The Network can realise the different network slice via scheduling and providing different L1/L2 configurations. For each network slice, it is identified by an S-NSSAI which is combination of mandatory SST (Slice/Service Type) and optional SD (Slice Differentiator). The SST identifies the slice type and the SD differentiates the slice among Slices with same SST. 
In Rel-17, the slice based cell reselection and slice based RA is introduced considering the slices may be available only in part of the network. The NSAG (Network Slice AS group) is defined within a TA and identifies an association to a slice or a set of slices. UE can perform the slice based cell reselection and slice RACH based on the NSAG related information from NAS and network. 
In Rel-18, the partially allowed NSSAI and alternative slice are supported. And exchange TAI Slice Unavailable Cell Item in Xn interface for the case that network slice does not match the TA.
According to above background, the basic slices feature in Rel-15 and alternative slice in Rel-18 can be optimized in SONMDT WI.
Proposal 1: RAN3 considers the optimization of slices in SONMDT e.g., basic slices feature in Rel-15 and alternative slice in Rel-18.
It considers that different TA may have different support slice, UE moves from one TA to another TA may cause PDU session reject or full handover failure.
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Figure 1 UE mobility with slice selection
Taking figure 1 as an example, source UE with S-NSSAI 1 and S-NSSAI 2 hand over to cell 2, the PDU session associated to S-NSSAI 1 would be rejected. However, the handover is considered as successful because S-NSSAI 2 is admitted. In this case, the rejected PDU session associated with S-NSSAI 1 can be recorded network or by UE and report to network then network may consider slice optimization e.g., deploying such S-NSSAI in this area to avoid PDU session reject. 
If the UE with S-NSSAI 1 and S-NSSAI 2 move to cell 3, the handover would be failure because cell 3 only supports S-NSSAI 3. The rejected PDU session associated with S-NSSAI 1 can be recorded by network or store and report by UE for optimization. 
TS38.423:

If the HANDOVER REQUEST includes PDU session resources for PDU sessions associated to S-NSSAIs not supported by target NG-RAN, the target NG-RAN node shall reject such PDU session resources. In this case, and if at least one PDU Session Resource To Be Setup Item IE is admitted, the target NG-RAN node shall send the HANDOVER REQUEST ACKNOWLEDGE message including the PDU Session Resources Not Admitted List IE listing corresponding PDU sessions rejected at the target NG-RAN.
Observation 1: If target cell supports part of UE’s S-NSSAI, the handover can successful but the unsupported PDU session in target will be rejected. If the target cell does not support any of UE’s S-NSSAI, the handover will be failed.
When S-NSSAI becomes unavailable or congested, the S-NSSAI may be replaced by alternative S-NSSAI, this replacement procedure is transparent to NG-RAN i.e., NG-RAN does know whether this is an alternative S-NSSAI.

If UE can record old S-NSSAI and alternative S-NSSAI, network is possible to optimize slice resource allocation and deployment e.g., network knows old slice with high requirement, it may allocate more resource for the old slice then alternative procedure can be avoided. 

TS23.501

The Network Slice Replacement feature is used to temporarily replace an S-NSSAI with an Alternative S-NSSAI when an S-NSSAI becomes unavailable or congested.
…
For the supporting UE when the UE has a NAS signalling connection, i.e. it is CM-CONNECTED or it has become CM-CONNECTED, e.g. through a Service Request procedure or through a UE registration procedure, if the AMF determines that the S-NSSAI is to be replaced and there is a PDU Session associated with the S-NSSAI in the UE context (see also NOTE 3), the AMF sends the mapping of the S-NSSAI to the Alternative S-NSSAI to the UE in the UE Configuration Update message or in the Registration Accept message.
Observation 2: The replacement of S-NSSAI may happen by using alternative S-NSSAI when old S-NSSAI becomes unavailable or congested, which is transparent to NG-RAN.
During UE mobility, the source node may take target slice information into account i.e., whether target node supports S-NSSAI that UE are performing. Therefore, UE with different S-NSSAI may have different target cell and different track. If network does not know the slice information, it may be confused about why source node select different target cell when performing MRO.
Observation 3: When performing MRO, without slice information, network may be confused about different target cell selection during mobility. 
For MDT, UE can also log and report slice related information to TCE in order to optimize e.g., slice deployment. 
Proposal 2:RAN3 discuss the following slice optimization in SONMDT.

· SON: 
· Reduce PDU session rejection caused by unsupported S-NSSAI in target by e.g., network based solution and/or UE based solution. 
· Reduce replacement of old S-NSSAI and alternative S-NSSAI.
· Identify different track of UE due to different supporting slice of gNB. 

· MDT: 
· Optimize slice deployment e.g., UE log and report slice related information
3. Conclusion
Proposal 1: RAN3 considers the optimization of slices in SONMDT e.g., basic slices feature in Rel-15 and alternative slice in Rel-18.

Observation 1: If target cell supports part of UE’s S-NSSAI, the handover can successful but the unsupported PDU session in target will be rejected. If the target cell does not support any of UE’s S-NSSAI, the handover will be failed.
Observation 2: The replacement of S-NSSAI may happen by using alternative S-NSSAI when old S-NSSAI becomes unavailable or congested, which is transparent to NG-RAN. 
Observation 3: When performing MRO, without slice information, network may be confused about different target cell selection during mobility. 
Proposal 2:RAN3 discuss the following slice optimization in SONMDT.

· SON: 

· Reduce PDU session rejection caused by unsupported S-NSSAI in target by e.g., network based solution and/or UE based solution. 

· Reduce replacement of old S-NSSAI and alternative S-NSSAI.

· Identify different track of UE due to different supporting slice of gNB. 

· MDT: 

· Optimize slice deployment e.g., UE log and report slice related information
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