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Introduction

This contribution provides our view on following topics without consensus during past meetings:

Add both Alternative S-NSSAI and Original S-NSSAI IE in the NGAP PDU Session Setup Request and the XnAP Handover Request message?

The enhancements on target N-SSAI for mobility
Discussion
Add both Alternative S-NSSAI and Original S-NSSAI IE in the NGAP PDU Session Setup Request and the XnAP Handover Request message?

During last RAN3#121bis meeting, several companies[1-5] proposed to add a separately original S-NSSAI IE in NAGP/XnAP messages. The main reason to add the IE mainly follow the two reasons list below:

Reason 1: To enhance handover decision when Alternative network slice NS-AoS exceeds the NS-AoS of the replaced network slice.[1][2]
Reason 2: To enhance slice based service continuity when resource of slice is shortage in target RAN node.[3-5] 
Reason 1:
For point in [1], as explained from TS 23.501, it is possible the NS-AoS of Alternative Network slice may exceeds the NS-AoS belong to original Network slice. Which means some cells belong to alternatives slice not have resource  belong to original slice. It is possible a UE may move to these cells. The proponent company thinks that it is impossible for CN to revoke original S-NSSAI during these cells.    
	TS 23.501:
The network slice associated with the Alternative S-NSSAI is assumed in this specification to have NS-AoS to be covering at least the NS-AoS of the replaced network slice.

NOTE 1:
There are no means for the PLMN to prevent the UE from obtaining service in the Alternative network slice in cells outside the NS-AoS of the replaced network slice but within the NS-AoS of the Alternative network slice if the Alternative network slice NS-AoS exceeds the NS-AoS of the replaced network slice.


However, the issue is not exist if AMF does not trigger Slice restore when UE stay in cells exceeds the NS-AoS of the replaced network slice. As defined in section 5.15.18 of TS 23.501, AMF is actually aware the NS-AoS of both original and alternative S-NSSAI. Based on the Location report mechanism, AMF is able to monitor the usage of NS-AoS. AMF would not to restore the original S-NSSAI in the area when these cells are out of the NS-AoS of original S-NSSAI.
	TS 23.501:
5.15.18
Support for Network Slices with Network Slice Area of Service not matching deployed Tracking Areas

5.15.18.1
General

The network support for a Network Slice is defined on a per Tracking Area granularity. It may be beneficial to deploy some Network Slices such that the Network Slice have a limited geographical availability that is not matching existing Tracking Area boundaries.

The operator can in this case decide to change the topology of the Tracking Areas so they match the boundaries of the Network Slice, or the operator may configure resources for the Network Slices in the cells of TAs where the Network Slices are to be available, and in areas of the TAs where the network slice is defined to be not available the cells are configured with zero resources.

The AMF receives from the OAM the information on availability of a network slice when the granularity is smaller than TA, i.e. if the NS-AoS includes TAs where the network slice is not available in some cells of the TA.

In order to optimize the end-to-end behaviour, the AMF can, based on NS-AoS information received from OAM, configure supporting UEs with S-NSSAI location availability information, and the network may need to monitor the S-NSSAI usage and enforce the NS-AoS e.g. if the UE does not support the S-NSSAI location availability information.


There is another point of the reason in [2] with following description:
	if the original S-NSSAI (i.e., S-NSSAI #1) is not supported at the gNB_3, the CN should remove S-NSSAI #1 in the Allowed NSSAI, and then determine the new Allowed NSSAI


However based on understanding of section TS 23.501 5.15.18, the the alternative slice is actually supported in the target. The only different is some cells in target gNB are configured by operator with zero resources of of original S-NSSAI. Therefore the original slice will not be removed from Allowed NSSAI. The issue and enhancement therefore are note necessary.

Based on above analysis, we believe the issue of reason 1 is not exist and the enhancements for NGAP/XnAP are not needed.

Proposal 1: No enhance needed of handover decision when NS-AoS of the Alternative network slice if the Alternative network slice NS-AoS exceeds the NS-AoS of the replaced network slice in Rel-18. 
Reason 2:
The main concern is CN is not aware the congestion status of RAN when CN assign an alternative or restore S-NSSAI to the RAN. However how to solve the RAN node slice shortage has already been discussed in Rel-17. Based on configuration based solution, the target RAN node can fulfill the slice replacement from CN.
	Rel-17 WI :RP-212534

Support service continuity, in cases of resource shortage for the current slice in the target cell, but resources of other slices or other cells can be used based on slice resource management while maintaining the S-NSSAI unchanged. Solutions include Configuration based solution, Slice resource re-partitioning solution and Multi-carrier radio resource sharing solution, as described in TR 38.832.


Based on above analysis, we believe the issue of reason 2 can be solved based on Rel-17 mechanism and enhancements for NGAP/XnAP are not needed.

Proposal 2: No further enhancement of slice based service continuity when resource of slice is shortage in target RAN in Rel-18.
Enhancing Slice Based Mobility based on Target NSSAI

In order to enable better mobility decision with UE’s preference of NW slice to RAN node, the proponent of company[6] propose AMF signal the Target NSSAI to the NG-RAN when UE in the same Registration Area.
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The example raised by the proponent need further check. As shown in the figure above, the Target cell 2 should also support S-NSSAI 1,2,3 if the target cell 2 and source cell belong to same registration area of a UE. It is because based on the current mechanism defined in TS 23.501, the AMF should guarantee the Allowed NSSAI be available in all TAs of UE. If target cell 2 also support S-NSSAI 1,2,3,5,6, the source gNB will select cell 2 as more appropriate target, therefore Target NSSAI is not used in the case.
	TS 23.501

(C) The serving AMF shall determine a Registration Area such that all S-NSSAIs of the Allowed NSSAI for this Registration Area are available in all Tracking Areas of the Registration Area (and also considering other aspects as described in clause 5.3.2.3 and clause 5.3.4.3.3) and then return to the UE this Allowed NSSAI and the mapping of the Allowed NSSAI to the Subscribed S-NSSAIs if provided. The AMF may return the rejected S-NSSAI(s) as described in clause 5.15.4.1.


In addition, it has identified in Rel-17 the target NSSAI need to be used very carefully because the information is used to steer UE towards another frequency band while frequently service interruption should be prevent. As shown in one LS from SA2 to CT3[S2-2200255], it is confirmed by SA2 that target NSSAI will not changed during the same Registration area.
	S2-2200255:
Question: Can SA2 confirm that the target NSSAI may be generated more than once during the lifetime of the UE registration (i.e. the change of target NSSAI may happen)? For example, if the subscribed NSSAI or requested NSSAI changes, will the Target NSSAI be changed accordingly? Can SA2 indicate if there are other situations that require the trigger to be invoked.
SA2 Answer: SA2 confirmed that Target NSSAI may be changed when the UE initiates a new Mobility Registration Update. SA2 didn’t find any other situation that can trigger the change of Target NSSAI, if it does not trigger a new registration by the UE (e.g. due to change of Subscribed S-NSSAIs). When the new Target NSSAI is generated during the UE registration and if the AMF does not select a new PCF the AMF uses the existing AM Policy association to obtain the RFSP for a Target NSSAI.


Meanwhile, SA2 was discussing a similar scenario with sending a Target NSSAI to RAN when Partially Rejected for inhomogeneous slice deployments[7][8]. The discussion has no consensus and been postponed. In order to prevent work overlapping, it is rational for RAN3 to wait SA2’s progress before trigger discussion on similar user case. 

Proposal 3: From RAN perspective, there is no requirements for RAN node to used updated target NSSAI in same Registration area of UE when slice deploy in-homogeneously.
3. Conclusion

In this contribution, observation and proposals are:
Proposal 1: No enhance needed of handover decision when NS-AoS of the Alternative network slice if the Alternative network slice NS-AoS exceeds the NS-AoS of the replaced network slice in Rel-18.

Proposal 2: No further enhancement of slice based service continuity when resource of slice is shortage in target RAN in Rel-18.
Proposal 3: From RAN perspective, there is no requirements for RAN node to used updated target NSSAI in same Registration area of UE when slice deploy in-homogeneously.
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