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	Reason for change:
	CR 23.527-0029 had introduced a restoration procedure to restore PDU Sessions affected by a V/I-SMF failure and when the V/I-SMF doesn't support SMF Set; but, after further evaluation, such restoration procedure is removed from the specification due to large impact on different NFs, e.g. to support to restore an active PDU session. Instead, CT4 agreed that deploying SMF Set would be more future proofed solution.

However, in a real network deployment, it’s unlikely that all the PLMNs have deployed SMF Set in their network, and it may also happen that the PLMNs deploys SMF Set but does not support resilience for roaming function, or resilience is NOT in roaming agreement.

3GPP should at least document relevant restoration procedure to cleanup the resources for affected PDU sessions in the peer NF when a V-SMF or H-SMF has failed and the PDU sessions are not possible to restore.

It is not obvious to derive if the peer SMF support SMF Set and if the peer SMF doesn't provide a binding indication in the request and response message. NRF based service discovery may help, but it leads at least extra signaling latency, and it can't cover the case SMF set is deployed for PDU sessions for non-roaming UEs but not for home-routed PDU sessions.

When such support of SMF set information is not available, it would lead the PDU sessions (served by a failed SMF) unnecessarily deleted or left as hanging resource, e.g.:

· V-SMF supports SMF Set but H-SMF doesn't support set, upon detecting V-SMF failure, the H-SMF would delete PDU session locally, while the VPLMN/V-SMF may keep PDU session. The Mobile Terminating service is impacted;

· V-SMF doesn't support SMF Set while H-SMF does support SMF Set, upon detecting H-SMF failure, the V-SMF will release affected PDU sessions, this could leave hanging PDU Sessions in the alternative H-SMF, this will further lead hanging sessions in its upstream node, e.g. PCF.

 The following failure scenarios should be considered:

V-SMF failure:

1.	V-SMF support SET for roaming interface (suggest to introduce a new feature "SETFRI" for Nsmf_PDUSession service)
a.	H-SMF support SET, applying normal SMF set logic, no change.
b.	H-SMF NOT support SET, H-SMF can keep context wait for potential restoration triggered by the AMF reselecting another V-SMF in the same set, or delete affected PDU sessions (legacy behavior for H-SMF and AMF). The AMF may request UE to reactivate PDU session based on the local condifuration if the PDU session is to be deleted;

2.	V-SMF not support SET:
	a. Regardless of if the H-SMF supports SET or NOT, H-SMF deletes affected PDU sessions.  

To cover 1b, it needs to define another new feature, since this requires H-SMF to keep the affected PDU sessions, and wait for AMF triggered rstoration by doing reselection of V-SMF from the V-SMF set, so that AMF and H-SMF would need to know if it is supported. The V-SMF just pass such capability by setting the corresponding bit (RVSMFR) according to the support of the AMF or H-SMF.

H-SMF failure:

1. H-SMF not support SET, V-SMF release PDU session 
2. H-SMF support SET (suggest to introduce a new feature for Nsmf_PDUSession service)
a.	V-SMF support SET, applying a reselection of another SMF in the same SMF SET, no change;
b. V-SMF does NOT support SET, V-SMF releases affected PDU sessions.



	
	

	Summary of change:
	Specifying a set of requirements for restoration of Home-Routed PDU sessions associated with a failed V/H-SMF.


	
	

	Consequences if not approved:
	UE's Mobile terminating service might be impaired and possible hanging context in the peer H-SMF and its upstream nodes.
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*******
* * * First Change * * * *
[bookmark: _Toc73952345]6.X	Restoration Procedures for Home Routed PDU Sessions
[bookmark: _Toc57026755][bookmark: _Toc73952346]6.X.1	General
This clause specifies requirements in the AMF, the V-SMF and the H-SMF for restoration procedures when the SMF Set feature is not supported either in VPLMN or in HPLMN. 
The procedures specified in clause 6.5 shall be used to restore a Home Routed PDU Session by reselecting an alternative V-SMF or H-SMF when both the V-SMF and the H-SMF support SMF Set feature for the roaming interface. The V-SMF and H-SMF may include a Binding Indication if supported (i.e. "3gpp-sbi-binding" HTTP header, see clause 5.2.3.2.6 of 3GPP TS 29.500 [10]) or set "NF Set for Roaming Interface (SETFRI)" feature bit in the SupportFeature attribute in the service request and response message respectively during a PDU session establishment and/or update procedure (for a Home Routed PDU session) to indicate if it supports of SMF set feature across roaming interface.
When establishing or upon an inter AMF mobility procedure for a Home Routed PDU Session, the (target) AMF shall set the corresponding feature bit in the supportFeatures attribute in the service request messages, e.g. Create or Update SmContext Request messages, towards the (target) V-SMF if it supports "Restoration by V-SMF Reselection at V-SMF failure" (RVSMFR) feature.
The V-SMF shall set the corresponding feature bit in the supportFeatures attribute in the service request messages, e.g. PDU Session Create Request message, towards the H-SMF if both the AMF and the V-SMF supports "Restoration by V-SMF Reselection at V-SMF failure" (RVSMFR) feature. 
The V-SMF shall set the corresponding feature bit in the supportFeatures attribute in the service request messages towards the H-SMF and in the service response message towards the AMF if it supports SETFRI feature. 
The V-SMF shall set the corresponding feature bit in the supportFeatures attribute in the service response, e.g. Update SmContext Response message, towards the target AMF if the target AMF, the V-SMF and the H-SMF supports "Restoration by V-SMF Reselection at V-SMF failure" (RVSMFR) feature.
The H-SMF shall set the corresponding feature bits if it supports RVSMFR or SETFRI respectively in the supportedFeatures in the service response message, e.g. PDU Session Create Response message, towards the V-SMF.
NOTE:	The AMF can learn if the H-SMF and the V-SMF support the RVSMFR and/or the SETFRI features during the service discovery procedure towadrs the NRF for the H/V-SMF selection.  


* * * Next Change * * * *
6.X.2	V-SMF failure
When the H-SMF detects the failure of the V-SMF, it shall retrieve all PDU sessions associated with the failed V-SMF and perform the following procedure for those PDU sessions: 
-	if the V-SMF supports SETFRI feature:
-	and if the H-SMF supports SETFRI feature, the H-SMF shall keep the PDU session and may reselect an alternative V-SMF, e.g. when it needs any request message to the V-SMF;
-	and if the H-SMF doesnot support SETFRI feature but the H-SMF support the RVSMFR feature, the H-SMF shall keep the PDU session and wait for the restoration of the PDU session triggered by the AMF reselecting another V-SMF in the same set if the AMF support the RVSMFR feature; otherwise, the H-SMF shall delete affected PDU sessions locally.
- 	if the V-SMF does not support SETFRI feature:
-	regardless of if the H-SMF supports SETFRI feature or not, the H-SMF shall delete affected PDU sessions. 
When the AMF detects the failure of V-SMF, it shall retrieve all PDU sessions associated with the failed V-SMF and perform the following procedure for those PDU sessions: 
-	if the V-SMF supports SETFRI feature, and if the H-SMF and the AMF support the RVSMFR feature, the AMF shall reselect an alternative V-SMF pertaining to the same NF (service) Set as the failed V-SMF pertaining to.
NOTE:	It is assumed if a SMF supports the SETFRI feature, it will support SMF set feature for non-roaming reference point(s).
-	otherwise, the AMF shall release the affected PDU session(s).   

* * * Next Change * * * *
6.X.2	H-SMF failure
When the V-SMF detects the failure of the H-SMF, it shall retrieve all PDU sessions associated with the failed H-SMF and perform the following procedure for those PDU sessions: 
-	if the H-SMF does not support SETFRI feature, the V-SMF shall release affected PDU sessions towards the AMF and UE and may request UE to reactivate the PDU session;
-	if the H-SMF supports SETFRI feature, the V-SMF may select another H-SMF if V-SMF also supports SETFRI feature, otherwise, the V-SMF shall release the PDU session towards the AMF and UE and may request UE to reactivate the PDU session.

* * * End of Changes * * * *


