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1	Introduction
This TP includes descriptions of the solutions ‘RAN internal resource re-mapping’ and ‘Slice Remapping decision in 5GC’ which are described in the discussion paper R3-206433.
Also, for the solution “Slice Remapping decision in target gNB at Xn based handover”, the TP adds that the source should be aware of the re-mapping policies in order to better perform target cell selection during handover.
The TP also clarifies some aspects of Scenario 1.
[bookmark: _Ref189046994]3	Text Proposal for TR 38.832
---------------------------Start of Changes---------------------------
[bookmark: _Toc49857379][bookmark: _Toc49857938]6	Study necessity and mechanisms to support service continuity
[bookmark: _Toc49857380][bookmark: _Toc49857939]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


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 does not have sufficient resources within the partition dedicated to the UE’s ongoing S-NSSAIs. Hence 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. 
Scenario2: Non-supported slice in case of Inter-RA mobility


Figure  6.1-2: Service interruption due to slice not supported
As shown by Figure 6.1-2, the UE is moving towards an area that does not support at least one of UE’s ongoing slices. The target node fails to accept the UE with at least one of the ongoing S-NSSAIs. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE.
Editor Note: It needs to be analyzed whether, for a well defined SLA and a correctly defined Registration Area in which the slice needs to be available, the slice services should be available also outside of the RA.
6.2.X	Re-mapping Policy in target NG-RAN node

Editor’s note: Feasibility of this solution at system level requires further work including checking with SA2.

In solutions where the target NG-RAN node decides the re-mapping at incoming handover, the target NG-RAN node should be aware of the re-mapping policy for the involved PDU session. The following options are available:

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)

[bookmark: _Hlk54180289]RAN internal resource re-mapping
This solution is applicable for scenario 1, when a UE with bearers associated to a given slice, e.g. S-NSSAI1, wants to be handed over to a target cell. The S-NSSAI1 is supported in the target cell, but there are insufficient resources, out of those dedicated to S-NSSAI1, to serve the UE. The solution is also applicable at initial access, when there are not sufficient resources in the cell where the UE performs initial access, available to serve a UE in the slice with S-NSSAI1. 
The gNB is pre-configured with a resource distribution policy, which allow resources allocated to any slice different from S-NSSAI1 to be used by QoS flows of S-NSSAI1, if free.
Since the congestion is local to the target cell, the re-mapping should be temporary, and if the UE moves to another cell, it should continue using the resource partition for S-NSSAI1. 
In this solution, there is no need to change any other attribute associated to the slice, namely the only change consists in letting the slice with S-NSSAI1 to use free resources belonging to a partition dedicated to slices different from S-NSSAI1. 
In order to ensure that only the behaviour in the congested cell is affected, the S-NSSAI of the PDU sessions to be handed over is not be changed, and there is no need to inform the CN or UE of the S-NSSAI re-mapping. 
In case the QoS of some QoS flows in the PDU session cannot be fulfilled after the re-mapping, the QoS flows will be updated. However, this can be achieved with legacy signalling, and there is no need to signal the slice re-mapping to the UE.
In this option, the granularity for admission at the target cell is the same as in legacy procedures, namely there is a per QoS flow granularity. Either full PDU sessions or separate QoS flows can be re-mapped to resources that belong to another network slice. The re-mapping policy may be per slice and/or per 5QI. 
System Impact
Mainly RAN internal. No impact on UE or internal interfaces. 


Signaling in NG Setup Response

The NG-RAN node has received in advance the re-mapping policy in the NGAP 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 NGAP 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 NGAP Handover Request 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 or 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. 
At the time of subsequent Xn handover, the source NG-RAN node includes in the XnAP Handover Request 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.

6.2.Z Slice Remapping decision in 5GC
This solution is applicable for scenario 2, when a UE with bearers associated to a given slice, e.g. S-NSSAI1, wants to be handed over to a target cell and where S-NSSAI1 is not supported in the target cell. At NG based HO, the AMF will detect that the target cell is not supporting S-NSSAI1 or that the Allowed NSSAI in the target cell for the UE does not include S-NSSAI1. The 5GC will then decide if the PDU sessions associated to S-NSSAI1 can be re-mapped to another slice. The new S-NSSAI is signalled with the HO Request, using legacy signalling, and there is no impact to the target gNB.
When Xn HO can be used, but the target gNB does not support all slices of an UE or the , the source gNB will use NG based HO instead, so that 5GC may re-map the slice. 
At the end of the HO the UE will be updated with the new Allowed NSSAI through legacy NAS procedures. The original slice will be included in the Rejected NSSAI, and the UE will not be allowed to access it as long as it stays in the current RA. Once the UE enters a new RA, it may request to add the slice to the Allowed NSSAI, and the PDU sessions may be re-assigned to the original S-NSSAI1.
The granularity of slice remapping in this solution is per PDU session. The re-mapping decision can be based on slice awareness in registration area, operator policy for slice re-mapping as well as the subscription of the UE.

System Impact
No impact on signalling protocols. gNB should be aware that re-mapping may be used, and select NG based HO when needed.


6.2.Y Slice Re-mapping Message Sequence Charts 
Editor’s note: Feasibility of this solution at system level requires further work including checking with SA2.
6.2.Y.1 Slice Remapping decision in target gNB at Xn based handover


Fig. 1: Slice re-mapping/fallback determined by the T-gNB
1. When selecting T-gNB, the S-gNB takes into account information of slice support in potential target cells. In the case when all used slices are not supported in a potential target cell, the slice re-mapping policy described in section 6.2.X is taken into account by source gNB to select the HO target.
1. The S-gNB sends the HANDOVER REQUEST message to the T-gNB.
1. [bookmark: _Hlk49156399]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.X, 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.
1. The T-gNB shall send the slice re-mapping/fallback decision to the AMF through the PATH SWITCH REQUEST message.
1. The AMF responds the PATH SWITCH REQUEST ACKNOWLEDGE message. The AMF may reject the PDU sessions in the PDU Session Resource Released List IE.
Note: It is FFS how the UE is informed at NAS level of the new adopted S-NSSAI for the ongoing PDU Sessions/DRBs
6.2.Y.2 Slice Remapping decision in target gNB at NG based handover


Fig. 2: Slice re-mapping/fallback determined by the T-gNB
1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
1. The AMF sends the HANDOVER REQUEST message to the T-gNB.
1. 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.X, the T-gNB shall include the re-mapped/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the AMF.
1. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.
Note: It is FFS how the UE is informed at NAS level of the new adopted S-NSSAI for the ongoing PDU Sessions/DRBs

6.2.Y.3 Slice Remapping decision in 5GC at NG based handover


Fig. 3: Slice re-mapping/fallback determined by the AMF
1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
1. 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 new NSSAI for each PDU session decision in the HANDOVER REQUEST message to the T-gNB.
1. The T-gNB responds to the AMF through the HANDOVER REQUEST ACKNOWLEDGE message. 
1. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.

Note: It is FFS how the UE is informed at NAS level of the new adopted S-NSSAI for the ongoing PDU Sessions/DRBs
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