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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
In lase meeting the following agreements are achieved.
Work on the Slice aware MRO scenarios.
Both the logged MDT and immediate MDT enhancements based on scenarios to be worked.
2. Discussion 

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. 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.
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Figure 1 UE mobility with slice selection
A) In case of handover failure or nearly failure, preclude handover threshold optimization in MRO.

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. 

Take figure 1 as example, source UE with S-NSSAI 1 and S-NSSAI 2 may hand over to cell 2 rather than cell 4, even UE has the best measurement result with cell 4. This handover may fail or nearly fail with sub-optimize measurement finally.
If network does not know the slice information in MRO report, it may optimize handover threshold to allow UE hand over to cell 4 easier, which is not correct. Because UE cannot support S-NSSAI 4 and it will lead to handover failure.
To solve the problem, UE can report used slice during mobility in MRO report and then network knows that this handover decision is due to slice. Given that nodes know the supported slice deployment in itself, there is no need to report source/target cell support slice list by UE.

Observation 1: When performing MRO, without slice information, network may think that the selection of sub-optimize target cell is problematic and perform wrongly handover threshold optimization.

Proposal 1: UE reports slice related information to network for avoiding non appropriated handover threshold optimization.
As discussed above, UE may have different track due to different supported slice. Network can do some track decision and optimization for following handover if it has the slice information of UE’s track. For example, UE supports S-NSSAI 5 always moving as the following trace: cell 1-cell 2-cell3, then network can do track predict for such kink of UE.
Proposal 2: RAN3 considers to record slice related information in UHI/MHI for following track decision and optimization.  
B) Optimize slice resource allocation based on the information of replacement of old S-NSSAI to alternative S-NSSAI. 
When S-NSSAI becomes unavailable or congested, the S-NSSAI 2 may be replaced by alternative S-NSSAI 3, 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 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.

Proposal 3: UE reports slice replacement information e.g., the mapping of old S-NSSAI to alternative S-NSSAI to network for appropriate slice resource allocation.

C) Optimize slice resource allocation based on the handover failure information. 
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, S-NSSAI 2 may be rejected either because there is no enough resource for this slice and handover failure finally. 

In this case, network should make some optimization for allocating more resource for this slice. Both network based solution (i.e., network records resource limitation for specific slice and allocate more resource accordingly) and UE based solution (i.e., UE records rejected slice and report to network, network optimize resource allocation accordingly) can be considered. 

Observation 3: Network may need to optimize slice resource allocation if the supported slice has been rejected due to lack of resource.
D) Optimize slice deployment, identify the coverage hole. 
Taking figure 1 as an example, source UE with S-NSSAI 1 and S-NSSAI 2 hand over to cell 4, the handover would be failure because cell 4 only supports S-NSSAI 4. 
In this case, network may report the lack of coverage of S-NSSAI 1 and S-NSSAI 2 in target node i.e., cell 4 to OAM to request the deployment. Both network based solution (i.e., target records rejected slice and report to OAM) and UE based solution (i.e., UE records rejected slice and report to network, network report to OAM) can be considered.
Observation 4: Network may need to request specific slice deployment if the handover failure due to unsupported slice in target. 
Proposal 4: According to observation 3 and 4, RAN3 considers reducing PDU session rejection caused by unsupported and/or unavailable S-NSSAI by e.g., network based solution and/or UE based solution.
3. Conclusion
Observation 1: When performing MRO, without slice information, network may think that the selection of sub-optimize target cell is problematic and perform wrongly handover threshold optimization.

Proposal 1: UE reports slice related information to network for avoiding non appropriated handover threshold optimization.
Proposal 2: RAN3 considers to record slice related information in UHI/MHI for track decision and optimization.  

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.

Proposal 3: UE reports slice replacement information e.g., the mapping of old S-NSSAI to alternative S-NSSAI to network for appropriate slice resource allocation.

Observation 3: Network may need to optimize slice resource allocation if the supported slice has been rejected due to lack of resource.
Observation 4: Network may need to request specific slice deployment if the handover failure due to unsupported slice in target. 
Proposal 4: According to observation 3 and 4, RAN3 considers reducing PDU session rejection caused by unsupported and/or unavailable S-NSSAI by e.g., network based solution and/or UE based solution.
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