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1. Introduction
This contribution provides a solution for the Key Issue on slice continuity support, which is discussed in S6-212666.
2. Reason for Change
A mechanism is proposed for application-enabled slice continuity support to deal with scenarios when one or more UEs are moving (or expected/predicted to move) to an area where a slice is not supported or cannot offer the same performance (due to high load, frequencies/access type in target area, level of network / slice capability exposure). This scenario targets mainly deployments where the slice enabler is deployed at the edge and the migration to different DN will trigger slice re-mapping or slice adaptation to meet the application session requirements. 
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-99 V0.3.0.
* * * First Change * * * *

6.X
Solution #X: Solution on slice continuity support

6.X.1
Solution description

6.X.1.1     General

This scenario targets mainly deployments where the slice enabler is deployed at the edge and the migration to different DN will trigger slice re-mapping or slice adaptation to meet the application session requirements. The solution addresses the following two scenarios as illustrated in Figure 6.x.1.1-1.
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Figure 6.x.1.1-1: slice continuity scenarios
In this procedure, the NSCM server initially detects a trigger event where such trigger event can be an expected/predicted UE location/mobility change outside an edge service area, a high load indication for a given slice in a target service area, a slice coverage reduction / slice scale in due to low demand. Then, NSCM server queries / fetches the list of slices in the target area (where the UE(s) is expected to move) and the necessary slice information / permissions / exposure capabilities / load. Thereafter, NSCM server evaluates the need for slice related action and in particular either a slice re-mapping to ensure meeting the application KPIs /QoS/QoE targets / exposure requirements, or a trigger to perform a slice lifecycle change (at OAM) e.g. a slice coverage extension to allow the current slice to be available at the target area. Based on this decision/recommendation, it provides the action to the relevant domain (OAM or at the VAL UE) and supports the re-mapping of NSCM server for the NSCM client.
6.X.1.1     Procedure

Figure 6.x.1.2-1 illustrates the solution on slice continuity support by the NSCM layer.
Pre-conditions:

1.
The VAL server has subscribed to the network slice capability exposure server

2.
Initially, VAL client of VAL UE is mapped to Slice#1, and NSCM client of VAL UE has established a connection to NSCM server#1 (S-NSCM server).
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Figure 6.x.1.2-1: Support for slice continuity
1a. S-App specific server (can be a VAL server) sends a requirement to the S-NSCM server to translate the possible UE/ application related event (e.g. UE mobility outside the service area) to a slice related action (e.g. slice remapping, slice preservation, slice configuration modification). 

1b. Alternatively, App #1 client (VAL client) of UE1 triggers a UE mobility change event (or expected/predicted event) or a request to evaluate whether in a given area / time slice#1 can be supported, or a request to handle the slice or application service continuity support and decide the slice remapping on behalf of the server.
1c. Alternatively to 1a/1b, the OAM / Slice Management domain (or EGMF, or the respective Management Service) sends indication to the S-NSCM for a network slice instance availability change. Such slice instance availability change may result from lifecycle change or change of the slice coverage/availability, slice or slice subnet failure, slice capabilities, slice scale in/out, slice SLA change.

2. S-NSCM server discovers a T-NSCM server and sends to the T-NSCM server (if the target area is covered by T-NSCM server) a query to receive the available slices in a target area (List of S-NSSAIs) as well as the other information such as the capabilities / frequencies / access types, the service/slice profiles, exposure levels/capabilities and permissions based on the application type.  

3a. T-NSCM acting as AF, may interact with 5GC to query the UE specific information (location, UE connection capabilities) as well as network conditions (network monitoring from NEF) and/or slice related analytics on the slice load (from NWDAF as specified in TS 23.288). 

3b. T-NSCM may also interact with OAM to query on the up to data slice/service profiles and management exposure capabilities at the target service area.
4. T-NSCM server sends to S-NSCM server the requested (at step 2) information for the target area.

5. S-NSCM checks whether new NSCM service area supports slice #1 and if slice #1 offers similar performance in target area. Here we assume that the S-NSCM is aware of the per application QoS requirements / KPIs (or has acquired this information from the S-App specific server). 

If slice #1 cannot be supported or is high loaded, S-NSCM determines a new slice for app#1 in the target area. It is assumed that the new slice is able to serve the App/VAL client. Also, S-NSCM server evaluates how the change of a slice will impact all the UEs within the target area, and optionally determines the remapping for other Apps of the same or other UEs which may be affected by App#A change (some apps may have dependencies within the UE and it would be preferable to be within the same slice).

Alternatively, if slice #1 cannot be supported and other slices are high loaded (or cannot offer the same performance), the S-NSCM server requests from the OAM the slice modification (e.g. slice coverage extension to the target registration area) or the slice #1 creation/instantiation at the target area (this may happen if a group of UEs are moving to the target area and use slice #1, so it may be beneficial to create slice #1 at the target area).

6a/6b. S-NSCM server sends a message to the NSCM client or S-App specific server (based on the type of trigger if it is 1a or 1b), indicating either a response to the slice continuity request, or a notification that the current slice can/cannot be supported in the target area, and optionally a recommendation for an alternative slice (in case the slice #1 is not supported (or a list of alternative slices). This report may include the priorities / capabilities / load of the alternative slices, as well as information on the target NSCM server which will be needed for the NSCM client to server remapping.

6c. In case, of slice related adaptation or creation, to avoid changing the slice, S-NSCM sends a request to the relevant management service of the respective management domain (via EGMF or directly) to modify the NSI/NSSI or create a new slice. Following the OAM provides a positive or negative result. If the result is positive, the next steps after step 5 are omitted.

7.  After the application migration decision to target service area, if the NSCM client needs to be remapped to different NSCM server, the NSCM client establishes a new connection with T-NSCM and terminates the one with S-NSCM (in case of subscription-based interaction), or in case of request-based interaction, it updates the mapping at the client side, and maintains the new NSCM server address / ID and may also request for report configuration information for the target NSCM area.
6.X.2
Solution evaluation

Editor's Note:
This subclause will evaluate the solution.
* * * End of Change * * * *
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