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Abstract: A new solution for KI#1, which proposes how to address the scenario when network slice instance in the CN is overloaded.
1. Introduction
This contribution proposes the following changes: 
· Deleting the Editor's note for Key Issue #1.
There are different scenarios summarized for Key Issue #1 in Clause 5.1.1. As elaborated in the S2-2200258 for last meeting, the scenario 2a) and 2c), in which the UE is moving towards an area that does not support at least one of UE's ongoing slices, describe the cases that operator deploys a Network Slice which is only available in several TAs of the PLMN. 
In order to address the service continuity for scenario 2a) and 2c), the operator needs to deploy the Network Slice properly and expand the availability of existing Network Slice from several TAs to a larger area, to ensure the UE always moves within the area supporting the Network Slice. 
Therefore, it is propose to delete the following Editor's note:
Editor's note:	It is FFS whether there is a need to study 2a) and 2c).
· A new solution for Scenario 1b) and 2d), which proposes Network Slice instance reselection for a given S-NSSAI, in order to alleviate current load status of selected Network Slice instance.
2. Text Proposal
It is proposed to capture the following changes into TR 23.700-41.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97266737][bookmark: _Toc97057159][bookmark: _Toc97057175][bookmark: _Toc97266753]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[bookmark: MCCTEMPBM_00000030][2]	3GPP TS 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TR 38.832: "Study on enhancement of Radio Access Network (RAN) slicing".
[4]	3GPP TS 22.261: "Service requirements for next generation new services and markets; Stage 1".
[x]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
* * * Second change * * * *
[bookmark: _Toc97057165][bookmark: _Toc97266743]5.1	Key Issue #1: Support of Network Slice Service continuity
[bookmark: _Toc97057166][bookmark: _Toc97266744]5.1.1	Description
This Key issues is aiming to address WT#1. The following scenarios can happen:
1)	No mobility scenario:
	Scenario 1a): network slice is overloaded in NG-RAN.
	Scenario 1b): network slice or network slice instance is overloaded or undergoing planned maintenance in CN (e.g., network slice termination).
Scenario 1c): network performance of the network slice cannot meet the SLA.
2)	Inter RA Mobility scenario:
	Scenario 2a): network slice is not supported in the target RAN node.
	Scenario 2b): network slice in target RAN node is overloaded.
	Scenario 2c): network slice is not supported in the target CN.
	Scenario 2d): network slice or network slice instance is overloaded in the target CN.
This key issue is to study whether and how to provide service continuity for PDU sessions in network slices in the above scenarios 1b), 1c) and 2d).
NOTE 1:	PDU Session with different SSC modes will be considered during the study.
[bookmark: MCCTEMPBM_00000031][bookmark: MCCTEMPBM_00000033][bookmark: MCCTEMPBM_00000032]NOTE 2:	For scenario 1a) and 2b), TR 38.832 [3] already has conclusion. However it doesn't preclude that solutions defined for this key issue can also be used in these scenarios.
NOTE 3:	For scenario 2a) and 2c), it is a deployment issue and assumed not to be studied in SA WG2.
Editor's note:	It is FFS whether there is a need to study 2a) and 2c).
NOTE 4:	Coordination with RAN working groups may be needed to conclude the key issue.
* * * * Third change * * * *
[bookmark: _Toc97057173][bookmark: _Toc97266751]6	Solutions
[bookmark: _Toc22214907][bookmark: _Toc23254040][bookmark: _Toc97057174][bookmark: _Toc97266752]6.0	Mapping of Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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* * * * Third change * * * *(All new texts)
6.X	Solution #X: Service continuity in case of Network Slice instance overload
[bookmark: _Toc97057176][bookmark: _Toc97266754][bookmark: _Toc500949099][bookmark: _Toc22214909][bookmark: _Toc23254042]6.X.1	Introduction
Based on the operator's operational or deployment needs, an S-NSSAI can be associated with one or more Network Slice instances. Based on the Clause 5.15.2.1 of TS 23.501[2], for any S-NSSAI, the network may at any one time serve the UE with only one Network Slice instance associated with this S-NSSAI until cases occur where e.g. this Network Slice instance is no longer valid in a given Registration Area, or a change in UE's Allowed NSSAI occurs, etc. 
As a consequence of only one Network Slice instance associated with a given S-NSSAI to serve UE, the AMF is constrained to discover SMF using the same Network Slice instance for a given S-NSSAI, once the Network Slice instance is selected by NSSF to serve UE that is allowed to use this S-NSSAI. Therefore, the case where this Network Slice instance is overloaded occurs. 
This is a solution to Key Issue#1, “Support of Network Slice Service continuity”, which proposes Network Slice instance reselection for a given S-NSSAI, in order to alleviate current load status of selected Network Slice instance.
This solution applies to both no mobility scenario and inter RA Mobility scenario.
[bookmark: _Toc97057177][bookmark: _Toc97266755]6.X.2	Functional Description
[bookmark: _Toc500949101][bookmark: _Toc22214910]This solution is applied as follows: 
· It is assumed that the SMFs within the Network Slice instance are aware whether the Network Slice instance is overloaded. When the existing PDU session is decided as to be migrated to another Network Slice instance, the SMF performs PDU Session re-establishment by using the mechanism of SSC mode#2 or SSC mode#3.
· If there are multiple existing PDU sessions associated with the Network Slice instance, the SMF decides which existing PDU sessions need to be migrated to another Network Slice instance based on, e.g., SSC mode and other local policy. In order to prevent resource overload within the new Network Slice instance, the SMF may select parts of existing PDU sessions to be migrated. 
· The AMF is notified that the event that the Network Slice instance for a given S-NSSAI is overloaded, e.g. from OAM. The stored NSI ID that identifies the Network Slice instance that is overloaded is deleted by AMF from the UE context. Then AMF will query NSSF to select a suitable Network Slice instance for the new PDU session requested by UE.
[bookmark: _Toc23254043][bookmark: _Toc97057178][bookmark: _Toc97266756][bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc22214911]6.X.3	Procedures


Figure 6.X.3-1: Procedure of PDU Session re-establishment due to Network Slice instance overload
1. The AMF and SMF are aware of the event that the Network Slice instance for a given S-NSSAI is overloaded, e.g. based on OAM.
2. If this overloaded Network Slice instance is previously selected for UE, the stored NS ID that identifies the Network Slice instance that is overloaded is deleted by AMF from the UE context. For existing PDU sessions associated with the Network Slice instance, the SMF performs PDU Session re-establishment by using the mechanism of SSC mode#2 or SSC mode#3 as defined in Clause 4.3.5 of TS 23.502 [x]. If there are multiple existing PDU sessions associated with the Network Slice instance, the SMF decides which existing PDU sessions need to be migrated to the new Network Slice instance based on, e.g., SSC mode and other local policy.
3. The UE initiates PDU Session Establishment procedure as indicated by SMF, which requests to establish a new PDU session associated with same S-NSSAI as the existing PDU session.
4. Existing procedure as described in clause 4.3.2.2.3 of TS 23.502 [x] for SMF selection is performed, where new NSI ID is determined for the same S-NSSAI.
5. Other steps of the PDU Session Establishment procedure. A new SMF within the new Network Slice instance serves current PDU session. The old PDU Session is released as described in the TS 23.502 [x].
[bookmark: _Toc23254044][bookmark: _Toc97057179][bookmark: _Toc97266757]6.X.4	Impacts on services, entities and interfaces
AMF:
· Deleting the NSI ID that identifies the Network Slice instance that is overloaded.
SMF:
· A new condition to trigger PDU Session re-establishment by using the mechanism of SSC mode#2 or SSC mode#3.

* * * * End of changes * * * *
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