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1. Introduction
In [1], we discuss the issues related to the new scenarios and two editor’s note, and claim the following proposals:

i. Proposal 1: AMF should indicate the assistance information for slice recovery to the NG-RAN.

· To remove the following Editor’s note in the scenario 1 of clause 6.1:
·  Editor Note: It needs to be analyzed how to support the slice recovery (i.e., re-mapping of remapped slice to on-going slice) when the NG-RAN node recovers enough resources to serve the on-going slice(s).

· To add the description about the assistance information for slice recovery (e.g., Priority per slice) in clause 6.2.1.
ii. Proposal 2: AMF Should indicate the slice remapping decision to the UE by NAS signalling.
· To remove the following Editor’s note in clause 6.2.2:
·  Editor Note: It is FFS whether and how the UE is aware of slice remapping.

· To add the description about the NAS signalling to indicate the slice remapping decision to the UE in the UE impact part in clause 6.3.
To reflect such proposals, the TP for TR 38.832 is given as below.
2. References

[1] R3-210878, “Discussion on ENs for Slice remapping,” LG Electronics, January, 2021.
3. Appendix : TP for TR 38.832
This appendix provides the Text proposal for TR 38.832 based on the proposal of this contribution.

----------------Start of the First Change---------------
6.1
Scenario and issue description

Editor Note: capture the description of scenario and issue.

Editor Note: The proposed scenarios listed in this clause remain to be evaluated and updated. 

The following two scenarios are considered to support service continuity.
Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility
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Figure 6.1-1: Service interruption due to slice resource shortage
As shown by Figure  6.1-1, the UE’s ongoing slice(s) is/are supported by both the source and the target NG-RAN node. At the time of handover, the target node fails to accept the UE with at least one of the ongoing S-NSSAIs due to e.g. high slice-related load at the target node. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE. 
Editor Note:  The study shall analyse the implications of slice remapping in these conditions, e.g. whether or not the remapping of a slice to the re-mapped S-NSSAI, may create an issue of overload in the re-mapped S-NSSAI. 


-----------------End of the First Change---------------
----------------Start of the Second Change---------------
Configuration in target NG-RAN node

This option assumes that the remapping policy is rather static because it should have been validated by the tenant or the operator.  

Therefore, the NG-RAN node is configured in advance with the re-mapping policy by the OAM. 

In this option, the granularity of the re-mapping policy is per slice i.e. for each supported S-NSSAI, the target NG-RAN node is configured with a list of possible re-mapped S-NSSAI(s) as follows:

· S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)

· S-NSSAI 2 <> re-mapped list (S-NSSAI 12, S-NSSAI 13)

Signaling in NG Setup Response

The NG-RAN node has received in advance the re-mapping policy in the NG Setup Response message (or any update in the AMF configuration Update message) from the CN. 

In this option the granularity of the re-mapping policy is the slice i.e. for each S-NSSAI supported by the target NG-RAN node, the CN includes in the NG Setup Response (respectively AMF Configuration Update) message an associated list of possible re-mapped S-NSSAI(s).

Signaling in NG Handover Request 

At the time of handover, the CN includes in the NG Handover Request message the current PDU Session, the associated S-NSSAI and also the list of S-NSSAI(s) to which this PDU session can be re-mapped.

In this option the granularity of the re-mapping policy can be either:

· Per PDU session (using same principles as slice association in PDU Session Setup)

· Per UE: even though signaled for the involved PDU session, the choice of possible re-mapped slices for a given slice is a general policy for the UE.

Example of per UE policy:

UE 1, any PDU session of S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)

UE 2, any PDU session of S-NSSAI 1 <> re-mapped list (S-NSSAI 12, S-NSSAI 13)

Example of per PDU session policy:

UE 1, PDU Session 1, S-NSSAI 1 <> re-mapped list (S-NSSAI 10, S-NSSAI 11)

UE 1, PDU Session 2, S-NSSAI 1 <> re-mapped list (S-NSSAI 12, S-NSSAI 13)

UE 2, PDU Session 3, S-NSSAI 1 <> re-mapped list (S-NSSAI 14, S-NSSAI 15)

Signaling from Source NG-RAN node 

When the PDU session is created in the source NG-RAN node, the CN includes in the NGAP PDU Session Resource Setup Request message (or the Initial Context Setup Request message or the NG Handover Request message) the S-NSSAI associated with the PDU session and also the list of S-NSSAI(s) to which this PDU session can be re-mapped. Also, in order to prioritize the PDU sessions related to the re-mapped S-NSSAI when the re-mapped S-NSSAI is re-assigned to the original S-NSSAI, the 5GC should provide to the NG-RAN the slice recovery priority for each PDU session based on e.g. the subscription.
At the time of subsequent Xn handover, the source NG-RAN node includes in the Xn Handover Request message the current PDU Session, the associated S-NSSAI and also the list of S-NSSAI(s) to which this PDU session can be mapped. 

In this option the granularity of the re-mapping policy can be either:

· Per PDU session (using same principles as slice association in PDU Session Setup)

· Per UE: even though signaled for the involved PDU session, the choice of possible re-mapped slices for a given slice is a general policy for the UE.

-----------------End of the Second Change---------------
----------------Start of the Third Change---------------
6.2.2.1
Slice Remapping decision in target gNB at Xn based handover
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Figure 6.2.2.1-1: Slice re-mapping/fallback determined by the T-gNB

1. The S-gNB sends the HANDOVER REQUEST message to the T-gNB. 
2. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB makes the slice re-mapping/fallback decision. The T-gNB may send the slice re-mapping/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the S-gNB.

3. The T-gNB shall send the slice re-mapping/fallback decision to the AMF through the PATH SWITCH REQUEST message.

4. The AMF responds the PATH SWITCH REQUEST ACKNOWLEDGE message. The AMF may reject the PDU sessions in the PDU Session Resource Released List IE.

6.2.2.2 
Slice Remapping decision in target gNB at NG based handover
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Figure 6.2.2.2-1: Slice re-mapping/fallback determined by the T-gNB

1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. The AMF sends the HANDOVER REQUEST message to the T-gNB.
3. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB shall include the re-mapped/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the AMF.
4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.


6.2.2.3 
Slice Remapping decision in 5GC at NG based handover
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Figure 6.2.2.3-1: Slice re-mapping/fallback determined by the AMF

1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. If the UE’s ongoing slice(s) is not supported by the T-gNB, the AMF may make the slice re-mapping/fallback decision and include the decision in the HANDOVER REQUEST message to the T-gNB.
3. The T-gNB responds to the AMF through the HANDOVER REQUEST ACKNOWLEDGE message. 

4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.


-----------------End of the Third Change---------------
----------------Start of the Fourth Change---------------
6.3 Solution evaluation 

The evaluation criteria are as follows:

· RAN impact

The point here is to analyze RAN impact of the solution (standardization and node behaviour), for example what signalling procedures may be affected and at what extent. 

· Core impact
The point here is to analyze Core impact of the solution (standardization and node behaviour), for example what signalling procedures may be affected and at what extent. Such analysis needs to be carried out together with SA2 and CT groups.
· OAM impact
The point here is to analyze operator and maintenance effort, for example how many network elements (e,g. gNB, NF) should be configured and managed by OAM. Such analysis may need to involve SA5.
· UE Impact

This is to analyse the impact at NAS and AS level on the UE. Such analysis needs to be carried out together with RAN2, SA2 and CT groups.
In Scenario 2, the UE initiates the Mobility Registration Update procedure to align the allowed NSSAI between the UE and network after the completion of the inter-RA handover. Based on the slice remapping decision, the AMF determines the new allowed NSSAI for the UE. However, the UE is not aware of the slice remapping decision. Therefore, since the original slice is not included into allowed NSSAI, the UE performs a local release of the PDU session related to the original slice. In order to guarantee the service continuity in the non-supported slice scenario, the AMF should inform the UE of the slice remapping decision by NAS signaling during the Mobility Registration Update procedure.

Effectiveness of solution 

The point here is to analyse the effectiveness after applying the solution, for example the UE’s service experience after applying the solution.

Editor note: A better definition is needed.
-----------------End of the Fourth Change---------------[image: image5.png]
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