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	Reason for change:
	To enable a proper restoration or cleanup for Home Routed PDU sessions or PDU sessions with a I-SMF which are affected by either V/I-SMF or (H-)SMF failure, it is important that the following capabilities of the (peer) SMF are handshaked between I/V-SMF and (H-)SMF before the failure takes place:

1. when the SMF detects that peer SMF has failed, if the SMF can (re)select an alternative peer entity by using the binding indication provided by the peer SMF, or by utilize the NF profile of the peer SMF registered in the NRF (where it can find out if the peer NF supports NF (service) set, or alternative NF service instance if the peer SMF can persist their PDU session resources in shared storage among multiple NF service instance within the NF Instance,;

1. if the PDU session resource contexts served by the (failed) SMF can be shared by at least more than one SMF NF service instance in the same SMF (service) Set or its backup SMF, or an alternative SMF NF service instance if the SMF can persist their PDU session resources in shared storage among multiple NF service instance within the NF Instance, so that in case of failure, the peer SMF can select alternative one when detecting this SMF has failed;

However, it is not obvious to derive above capabilities, e.g. 

1. if the peer SMF doesn't provide a binding indication in the request and response message. 

2. retrieving the NF profile of the peer SMF as part of NRF based service discovery may help, but it is NOT possible to know if the SMF support only (re)selection of alternative SMFs (as described in the bullet 1).
3. in addition, such service discovery procedure costs extra signalling for the SMF, which leads at least extra processing load and signaling latency. Especially, the result of NF discovery doesn't always provide sufficient information for doing restoration, e.g. if the SMF can do reselection when detecting the peer SMF failure. 

When above information is not available, it would lead the PDU sessions (served by a failed SMF) unnecessarily deleted or left as hanging resource.  

It is suggested to introduce two new features "PSETR" and "DLSET" for Nsmf_PDUSession service corresponding to the bullet 1 and 2 above. 



	
	

	Summary of change:
	Specifying restoration procedures for Home Routed PDU Sessions or PDU sessions with an I-SMF.


	
	

	Consequences if not approved:
	There is no clear requirement how the PDU sessions affected by a V/I-SMF or (H-)SMF failure can be restored or be cleaned-up, this can 

· impair UE's Mobile terminating service, i.e. the Home Routed PDU sessions affected by a V-SMF failure will be kept in the VPLMN but they are deleted in HPLMN, when the PDU session resource served by the failed V-SMF can be shared by multiple V-SMF NF service instances, while the H-SMF doesn't support reselection of an alternative V-SMF; (so the UE in Idle has no idea that the PDU session has broken, it cannot receive any mobile terminating service);

· or lead massive hanging contexts for PDU sessions affected by a H-SMF failure in the peer H-SMF(s) and its upstream nodes when the PDU session resource can be shared by multiple H-SMF NF service instances (so these PDU session resources will be kept even when the H-SMF has failed) while the V-SMF doesn't support reselection of an alternative H-SMF, so it will delete affected PDU sessions.
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*******
* * * First Change * * * *
[bookmark: _Toc73952345]6.X	Restoration Procedures for Home Routed PDU Sessions or PDU sessions with an I-SMF
[bookmark: _Toc57026755][bookmark: _Toc73952346]6.X.1	General
This clause specifies requirements in the AMF, the V/I-SMF and the (H-)SMF to restore Home Routed PDU Sessions or PDU sessions with an I-SMF. 
During a PDU session establishment and update procedure, the V/I-SMF or the (H-)SMF shall:
-	set the "Peer NF SET based Reselection"(PSETR) feature bit in the SupportedFeatures attribute if it supports the (re)selection of an alternative peer SMF using the binding indication of the resource/session contexts or based on the NF profile of the peer SMF;
-	set the "Deployed Local SMF Set" (DLSET) feature bit in the SupportedFeatures attribute if the PDU session resource is not bound exclusively to the specific V/I-SMF or (H-)SMF NF service instance, i.e. if there is at least one alternative SMF service instance (in the same or a different SMF instance) that can take it over if the current serving SMF service instance becomes no longer operational (e.g. fails). 
NOTE 1:	A SMF can set the DLSET flag to "1" if it indicates in its NF Profile that it supports the capability to persist its resources in shared storage inside the NF Instance, i.e. if another SMF service instance with the SMF instance can take over the resource context even when NF (service) set is not deployed locally.
In the service request or response message towards the (new) AMF, the V/I-SMF shall set the "DLSET" feature bit if the PDU session resource can be taken over by an alternative V-SMF Service Instance. The V/I-SMF shall set the "anchorSmfPsetrSupportInd" attribute to "true" in the Update SM Context Response message towards the new AMF if the (H-)SMF supports the "PSETR" feature. 
NOTE 2:	The AMF needs to know if the V/I-SMF supports the DLSET feature and if the (H-)SMF supports the PSETR to take proper restoration actions when there is a V/I-SMF failure. See clause 6.x.2. The AMF can alternatively learn whether the (H-)SMF supports the PSETR feature when doing the SMF discovery/selection during the PDU Session Establishment procedure.
NOTE 3:	The V/I-SMF indicates more generally all the features it supports to the AMF in the service request/response, including also setting the "PSETR" feature bit if it is able to reselect an alternative (H-)SMF when it detects the peer (H-)SMF has failed, but the AMF is not required to use this indication.
The requirements specified in subsequent clauses shall also be applied for N16a reference point by replacing the V-SMF with I-SMF, and H-SMF with SMF.

* * * 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 H-SMF supports the PSETR feature:
-	if the V-SMF supports the DLSET feature, the H-SMF shall keep the PDU session and should reselect an alternative V-SMF service instance, e.g. when it needs to send any request message to the V-SMF;
-	if the V-SMF doesn't support the DLSET feature, the H-SMF shall delete the affected PDU sessions locally.
- 	if the H-SMF does not support the PSETR feature:
-	the H-SMF shall delete the affected PDU sessions. 
When the AMF 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 H-SMF supports the PSETR feature and if the V-SMF supports the DLSET feature, the AMF shall keep the PDU session and should reselect an alternative V-SMF service instance, e.g. when it needs to send any request message to the V-SMF. 
[bookmark: _Hlk103673524]-	if the H-SMF doesn't support the PSETR feature while the V-SMF supports the DLSET feature, the AMF shall keep the PDU sessions, and may reselect an alternative V-SMF service instance to request the selected alternative V-SMF to delete the PDU session towards the UE and the UPF. The V-SMF may request the UE to reactivate the PDU session.  
-	for any other cases, the AMF may release the affected PDU session(s) locally and/or notify the UE about the release of the PDU session. 

* * * Next Change * * * *
6.X.3	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 V-SMF does not support the PSETR feature, the V-SMF may release the affected PDU sessions towards the AMF and UE, and may request the UE to reactivate the PDU session;
-	if the V-SMF supports the PSETR feature:
-	if the H-SMF supports the DLSET feature, the V-SMF shall keep the PDU session and may reselect an alternative H-SMF service instance, e.g. when it needs to send any request message to the H-SMF;
-	if the H-SMF doesn't support the DLSET feature, the V-SMF may release the PDU session towards the AMF and UE, and the V-SMF may request UE to reactivate the PDU session. 


* * * End of Changes * * * *


