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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#5:
- Editorial corrections.

Rev#3/4 @CT4#104E:
- Detailed procedure flow is provided.
- Several Editor’s Notes are added to address the open issues.
- Procedure clarificaions and corrections.

Rev#1/2:
- 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.
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* * * First Change * * * *
[bookmark: _Toc19709703][bookmark: _Toc27252978][bookmark: _Toc44856066][bookmark: _Toc44857954][bookmark: _Toc51840279][bookmark: _Toc67417797][bookmark: _Toc19709716][bookmark: _Toc27252991][bookmark: _Toc44856079][bookmark: _Toc44857967][bookmark: _Toc51840292][bookmark: _Toc57026754]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".
[2]	3GPP TS 23.007: "Restoration procedures".
[3]	3GPP TS 29.281: "General Packet Radio System (GPRS) Tunneling Protocol User Plane (GTPv1-U)".
[4]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".
[5]	3GPP TS 23.502:"Procedures for the 5G System; Stage 2"
[6]	3GPP TS 29.518: "5G System; Access and Mobility Management Service; Stage 3".
[7]	3GPP TS 29.510: "5G System; Network Function Repository Services; Stage 3".
[8]	3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
[9]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[10]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[xx]	3GPP TS 38.413: "NG Radio Access Network (NG-RAN); NG Application Protocol (NGAP)".
* * * Next Change * * * *
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 to 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 shall only apply 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]Editor's Note:	It needs to be further check how the AMF knows there is no SMF Set support or the old I-SMF/V-SMF is not in an SMF Set. The AMF may get such knowledge from the following possible way: from the local configuration, from the SMF Profiles via NRF query, or from the exchanged SBI signalling, etc.
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 perform the I-SMF/V-SMF restoration procedure, as described in Figure 6.x.3-1:


Figure 6.x.3-1 I-SMF/V-SMF Restoration Procedure
1)	The AMF detects the old I-SMF/V-SMF is not reachable.
2)	The AMF re-selects a new I-SMF/V-SMF for this PDU session.
3)	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. 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.
	If user plane is required to be activated, e.g. as requested by the UE initiated Service Request, the upCnxState shall be included and set to ACTIVATING.
Editor's Note:	It is FFS on how to handle the case where the N3 tunnel is already established. Whether and how the AMF knows the N3 tunnel is already established, and how to provide such information to the new I-SMF/V-SMF.
	The smContextRef attribute shall not be included in the request. Thus, the new I-SMF/V-SMF shall not invoke Retrieve SM Context service operation towards the anchor SMF or towards the old I-SMF/V-SMF, on detecting the I-SMF/V-SMF restoration indication.
	To assist the new I-SMF/V-SMF to rebuild SM context, the AMF should provide other related information in the Create SM Context service operation.
4)	The new I-SMF/V-SMF may select a new I-UPF/V-UPF to serve the PDU session.
Editor's Note:	It is FFS whether it is possible to make the new I-SMF/V-SMF know the identity of the old I-UPF/V-UPF, so as to avoid selecting a new I-UPF/V-UPF and possibly loose user plane packets.
5)	If new I-UPF/V-UPF is selected, the new I-SMF/V-SMF establishes N4 session towards the new I-UPF/V-UPF.
6)	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. The NF Instance ID and the callback URI of the I-SMF/V-SMF shall also be included in the request. In addition, if new I-UPF/V-UPF is selected, the N9 tunnel info of the new I-UPF/V-UPF shall also be included in the request.
7)	The anchor SMF shall detect the request is used to trigger the I-SMF/V-SMF restoration procedure based on I-SMF/V-SMF restoration indication, thus update the I-SMF/V-SMF information for this PDU session, and prepare the SM context related information which is to be send back to the new I-SMF/V-SMF.
8)	If the N9 tunnel info of the new I-UPF/V-UPF is provided, the anchor SMF shall send PFCP Session Modification to the UPF(PSA), to update the N9 tunnel info of the I-UPF/V-UPF.
9)	The anchor SMF sends Create Response to the new I-SMF/V-SMF, carrying the information related to SM context. The N9 tunnel info of the UPF(PSA) shall also be included in the response. 
10)	The new I-SMF/V-SMF updates N4 session towards the new I-UPF/V-UPF to update the N9 tunnel info of the UPF(PSA).
11)	The new I-SMF/V-SMF sends Create SM Context Response to the AMF. 
If user plane needs to be activated, the new I-SMF/V-SMF establishes N3 tunnel User Plane resources for the PDU Session, and shall include the following information in the response message:
-	the upCnxState attribute set to ACTIVATING;
-	N2 SM information to request the 5G-AN to assign resources to the PDU session (see PDU Session Resource Setup Request Transfer IE in clause 9.3.4.1 of 3GPP TS 38.413 [xx]), including the N3 tunnel information of the I-UPF.
12)	The AMF sends N2 Message to the RAN, if needed.
13~15)	The AMF sends UpdateSMContext Request to the new I-SMF/V-SMF, to update the N3 tunnel info of the RAN, if user plane is activated.
Editor's Note:	When downling data arrives at the old I-UPF/V-UPF, if the old I-UPF/V-UPF detects the failure of old I-SMF/V-SMF, it may send GTP-U Error Indication towards the UPF(PSA). The UPF(PSA) may trigger the anchor SMF to release the PFCP session, and thus release the PDU session. It creates race condition to the I-SMF/V-SMF restoration procedure, and introduces unpredictable system behaviour. How to solve this problem is FFS.
* * * End of Changes * * * *
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