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	Reason for change:
	For a PDU session with I-SMF/V-SMF involved, when the AMF detects the faluire of I-SMF/V-SMF with no response, the AMF may re-select a new I-SMF/V-SMF to recover the PDU session signaling path.

The new I-SMF/V-SMF cannot retrieve SM Context from the old I-SMF/V-SMF, as the old I-SMF/V-SMF is failure and with no response. In addition, the I-SMF/V-SMF may not be able to retrieve SM Context from the anchor SMF due to not able to get the SmContextRef of the anchor SMF from the AMF, if the PDU session is esablished with I-SMF/V-SMF from the beginning.

In this case, in orde to recover the signalling path of the PDU session, the I-SMF/V-SMF insertion similar procedure can be utilized, with the following enhancement:
1) the AMF invokes Create SM Context service operation towards the new I-SMF/V-SMF, carrying an I-SMF/V-SMF restoration indication and the PDU Session ID. In addition, the NF Instance ID of the anchor SMF and the API URI of the anchor SMF shall also be included in the request;
2) The new I-SMF/V-SMF invokes Create service operation towards the anchor SMF. In the request, the I-SMF/V-SMF includes the I-SMF/V-SMF restoration indication and the PDU Session ID received from the AMF;
3) The anchor SMF detects the request is used for I-SMF/V-SMF restoration and the PDU session has already been created, thus updates the I-SMF/V-SMF information and provides related SM context to the new I-SMF/V-SMF.

This procedure is also applicable for the case that the I-SMF/V-SMF fails and restarts. Instead of re-select a new I-SMF/V-SMF, the AMF can still use the existing I-SMF/V-SMF, but the restoration procedure steps are required.

	
	

	Summary of change:
	Add procedure related to I-SMF/V-SMF failure and recovery.

	
	

	Consequences if not approved:
	How to handle the failure of I-SMF/V-SMF is not specified.
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	This CR's revision history:
	Rev#1:
- Move the change from 4.x to 6.x;
- Apply this solution only from Release 17, and change to Cat.B;
- Clarify the usage of this solution, e.g. only when SMF set is not supported, or when SM context retrieval cannot be done from an alternative SMF;
- Clarify that support of I-SMF/V-SMF should be under feature control;
- Clarify that the I-SMF/V-SMF insertion similar procedure is used, with additional enchancement e.g. an explicit indication is carried to indicate that it is a I-SMF/V-SMF restoration procedure;
- FFS on the detail procedure and impacts to TS29.502.




Page 1



* * * First Change * * * *
[bookmark: _Toc19709716][bookmark: _Toc27252991][bookmark: _Toc44856079][bookmark: _Toc44857967][bookmark: _Toc51840292][bookmark: _Toc57026754]6.X	I-SMF/V-SMF Restoration Procedures
[bookmark: _Toc19709717][bookmark: _Toc27252992][bookmark: _Toc44856080][bookmark: _Toc44857968][bookmark: _Toc51840293][bookmark: _Toc57026755]6.X.1	General
The procedures specified in clause 6.5 shall be used for re-select an alternative I-SMF or V-SMF, when the I-SMF or V-SMF is deployed in a SMF set, or where an SMF instance supports sharing contexts across its service instances.
This clause specifies an optional procedure for supporting I-SMF/V-SMF restoration, which is only applicable to the case where SMF set is not supported, or where an SMF instance does not support sharing contexts across its service instances.
To support the I-SMF/V-SMF restoration procedure specified in clause 6.x.2 and clause 6.x.3, it requires:
· the anchor SMF shall be able to keep the SM context information even after an I-SMF/V-SMF insertion;
NOTE:	How the anchor SMF can store the SM context information, e.g. from the PDU session context, is implementation specific.
· the AMF shall know the capability of the anchor SMF for supporting the I-SMF/V-SMF restoration procedure, either from the NRF or from the supported features during signalling exchanges;
· the AMF shall re-select a new I-SMF/V-SMF supporting the I-SMF/V-SMF restoration procedure, if determining to trigger the I-SMF/V-SMF restoration procedure.
[bookmark: _Toc19709718][bookmark: _Toc27252993][bookmark: _Toc44856081][bookmark: _Toc44857969][bookmark: _Toc51840294][bookmark: _Toc57026756]6.X.2	Restoration Procedure for I-SMF/V-SMF Restart
When an I-SMF/V-SMF fails and restarts, it may indicate recovery time to the peer NF (e.g. the AMF), as specified in clause 6.3.2.
Once detecting the restart of an I-SMF/V-SMF, the AMF should consider the SM Context in the I-SMF/V-SMF is invalid. The AMF may re-select a new I-SMF/V-SMF to perform I-SMF/V-SMF restoration procedure, as specified in clause 6.x.3. Or, the AMF may determine to re-use the existing I-SMF/V-SMF for the PDU session, but still need to perform the I-SMF/V-SMF restoration procedure specified in clause 6.x.3.
[bookmark: _Toc19709719][bookmark: _Toc27252994][bookmark: _Toc44856082][bookmark: _Toc44857970][bookmark: _Toc51840295][bookmark: _Toc57026757]6.x.3	Restoration Procedure for I-SMF/V-SMF Failure without Restart
When detecting the I-SMF/V-SMF is unreachable, the AMF shall re-select a new I-SMF/V-SMF with I-SMF/V-SMF restoration capability for the PDU session.
Once the new I-SMF/V-SMF is selected, the AMF shall utilize the procedure which is similar as I-SMF/V-SMF insertion procedure to perform I-SMF/V-SMF restoration, with the following enhancement:
-	Step 1. The AMF invokes Create SM Context service operation towards the new I-SMF/V-SMF, carrying the PDU Session ID and an I-SMF/V-SMF restoration indication. In addition, the NF Instance ID of the anchor SMF and the API URI of the anchor SMF shall also be included in the request, which are used by the new I-SMF/V-SMF to locate the PDU session resource in the anchor SMF.
	The new I-SMF/V-SMF shall not invoke Retrieve SM Context service operation towards the old I-SMF/V-SMF, on detecting the I-SMF/V-SMF restoration indication.
-	Step 2. On receiving the Create SM Context request, the new I-SMF/V-SMF may select a new I-UPF/V-UPF to serve the PDU session, and establishes PFCP session towards the new I-UPF/V-UPF.
-	Step 3. The new I-SMF/V-SMF invokes Create service operation towards the anchor SMF, carrying the PDU Session ID and the I-SMF/V-SMF restoration indication received from the AMF.
-	Step 4. On receiving the Create request, the anchor SMF detects the request is used to trigger the I-SMF/V-SMF restoration procedure based on I-SMF/V-SMF restoration indication. The anchor SMF updates the I-SMF/V-SMF information for this PDU session, and finds the information related to SM context and returns it back to the new I-SMF/V-SMF.
Editor's Note:	The details of this restoration procedure are FFS. A call flow should also be added to reflect the end to end system behaviour, including the interactions with the RAN node if the UE is in connected mode. The protocol extensions required to the Nsmf_PDUSession service (specified in TS 29.502) are also FFS.
* * * End of Changes * * * *
