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	Reason for change:
	When NF (Service) Set is deployed in the network as specified in clause 5.21.3 and 6.3.1.0 of 3GPP TS 23.501[x], a NF Service Producer in a NF (Service) Set may create resource contexts and make the context data be shared by any NF (Service) instances pertaining to the same NF (Service) set, i.e. the resource context is bound to NF (Service) Set, so that the context may be served by any NF (Service) Instance within the NF (Service) set, until the NF (Service) Set has failed/restarted. When a NF (Service) Set has failed/restarted, it shall indicate all context data (which is accessible by any NF (Service) instances pertaining to the same NF (Service) set) are lost. Therefore, the Recovery Information of the entity within which context data be made available may be populated via direct signalling. 

As specified in clause 6.3.1.0 of TS 23.501, the Binding Indication may be used by a NF producer to indicate which entity with which the session context is binding, such entity may be a NF service instance, a NF instance, a NF service set or a NF set.  
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In the Binding Indication, the NF Service Producer provides two levels entities to which the session context is bound (as indicated above in column 2 and 3):
1. the session context is preferred to be served by any sub-level entity within the entity in corresponding to the "bl"; if not possible
2. the the session context may also be served by any sub-level entity within the entity which is higher level than or equal to the entity in corresponding to the binding level.

So, the recovery time stamp shall always be associated with the higher level entity, if there are more than one entities in a Binding Indication.  

For example, a Service producer may create its session contexts and share the context at the Service Set level, i.e. the session context can be served by any NF service instance within the service set, until the service set has failed.  in such case, it doesn't make sense to populate the recovery information on NF Service Instance level. 


	
	

	Summary of change:
	Including Recovery Time Stamp for a NF Service Set, a NF Instance or a NF Set if the resource context is created and the context data is shared among the NF Service Instances in the NF Service Set, or in the NF Instance, or in the NF Set. 

	
	

	Consequences if not approved:
	Current requirement to provide the recovery time stamp only for Service Instance doesn't support Service Set and NF Set concept in eSBA. When the session context is bound to an entity other than NF Service Instance level, populating recovery timestamp for NF Service Instance doesn't help to have a proper restoration.
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[bookmark: _Hlk22136061]* * * First Change * * * *
[bookmark: _Toc19709703][bookmark: _Toc27252978][bookmark: _Toc19709742][bookmark: _Toc27253017]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)".
[x]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[y]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

* * * Next Change * * * *
[bookmark: _Toc19709735][bookmark: _Toc27253010]6.1	General
A NF may detect a failure or a restart of a peer NF or NF service using the NRF as specified in clause 6.2.
A NF may also detect a restart of a peer NF or NF service by receiving recovery time information in signalling exchanged with that peer NF or NF service.
[bookmark: _Hlk38355122]When NF (Service) Set is deployed in the network as specified in clauses 5.21.3 and 6.3.1.0 of 3GPP TS 23.501[x], an NF Service Producer in a NF (Service) Set creates resource contexts and the context data is shared by all the NF (Service) instances pertaining to the same NF (Service) set, i.e. the resource context is bound to the NF (Service) Set. So, requests targeting the resource may be served by any NF (Service) Instance within the NF (Service) set, unless the shared contexts are lost (which is further referenced in this specification as "the NF (Service) Set has failed or restarted"). 
[bookmark: _Hlk38399427]In order to enable peer NFs to detect the loss of the resource contexts, i.e. the "restart of the NF (Service) Set or NF instance", and trigger appropriate restoration procedures,  the NF Service Producer may provide one recovery timestamp associated to the highest resiliency level it supports for the resource context, i.e. associated to the higher level "entity" sharing the context data. This entity is, in decreasing order of precedence, an NF Set, an NF Instance, an NF service set or an NF service instance. The NF Service Producer may signal this recovery timestamp and its corresponding entity, in direct HTTP signalling or via the NRF. 	Comment by Bruno Landais_rev1 - 22 April 2020: The procedure is optional
NOTE X:	Signalling the recovery timestamp of an NF (Service) Set or an NF (Service) Instance via the NF profile in the NRF does not require the support of Binding Indication.
NOTE Y:	Signalling the recovery timestamp and its corresponding entity in direct HTTP signalling requires the use of a Binding Indication (i.e. "3gpp-sbi-binding" HTTP header, see clause 5.2.3.2.6 of 3GPP TS 29.500 [y]). When multiple binding entities are present in a Binding Indication, the binding entity with the highest resiliency level is associated with the recovery timestamp; otherwise (if there is only one binding entity in a Binding Indication), the recovery timestamp is associated with the binding entity in the Binding Indication.
	Comment by Bruno Landais_rev1 - 22 April 2020: redundant
A NF may prioritize the contexts to restore based on operator's policy.
A NF should control/regulate the load induced on a peer NF or NF service when performing the restoration procedures.
The restoration procedures, initiated when detecting a failure or a restart are not specified in this release.

* * * Next Change * * * *
6.3.2	NF Service Producer Restart
Figure 6.3.2-1 describes a NF Service restart scenario of an NF Service Producer and how the NF Service Consumer can detect this restart.



Figure 6.3.2-1: NF Service Producer Restart Detection
1.	NF A (NF Service Consumer) requests to create a resource in the NF B (NF Service Producer). 
2.	If the request is accepted, and if NF B implements the procedure specified in this clause, NF B shall return its NF B service instance ID in the response, and NF A shall associate the created resource with the NF B service instance if no Binding Indication is received from NF B.
[bookmark: _Hlk38355672]	An NF B that supports this procedure may include the recovery timestamp in the Binding Indication (i.e. in the "3gpp-sbi-binding" HTTP header) in the response message. An NF A that supports this procedure shall associate the created resource and recovery timestamp with the higher level entity indicated in the Binding Indication.
32.	A NF service produced by NF B restarts, e.g. an NF Service Instance in NF B, an NF Service Set in NF B, NF B or the NF Set to which NF B pertains has restarted.
4-53-4.	NF B Sservice Producer may include its last recovery timestamp in responses it sends to the NF Service Consumer, if the restart of the NF service resulted in losing contexts and e.g. if the NF service has restarted recently. 
65.	NF A may consider that all the resources created in the NF B service instance before the NF B service recovery time as have been lost, if the recovery timestamp was associated to the NF B service instance. 

If the recovery timestamp was associated to an NF Service Set, NF Instance or NF Set, NF A may consider that all the resources created in the NF Service Set, NF Instance or NF Set before the new recovery timestamp have been lost. 

NF A may triggers then appropriate restoration or clean-up actions. 
The recovery timestamp signalled in direct signalling between NFs shall be associated to a NF service instance, i.e. the same recovery timestamp shall be signalled by a NF service instance whatever the NF service instance's endpoint addresses used for the signalling.
NOTE 1:	This procedure is only supported by NF services that support signalling the recoveryTime attribute.
NOTE 12:	The recovery time signalled in this procedure is equivalent to the recovery time of the NF service of Figure 6.2.3-2. For an entire NF restart scenario, this procedure can be applied by each NF service instance of the NF.
NOTE 32:	This procedure enables the detection of a restart of a peer NF service when sending signalling towards that NF Service. It can fasten the detection of a restart of a peer NF service when frequent signalling occurs towards that peer NF Service.
NOTE 43:	In some use cases, NF A is not aware of the NF B Service Instance ID when creating the resource, e.g. a V-SMF just receives the H-SMF URI from the AMF to create a PDU session resource in H-SMF. Besides, for APIs supporting distributed collections (e.g. SMF), the response can contain a different Service Instance ID (that need not be registered in the NRF) than the one selected by NF A for sending the request.
* * * End of Changes * * * *
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Table 6.3.1.0 - 1: Binding, selection and reselection  

Level of Binding  I ndication  The NF Consumer   /  Notification sender  /   SCP  selects  The NF Cons umer   /  Notification sender  /   SCP  can reselect e.g. when  selected producer is not  available  Binding   information   for  selection and re - selection  

NF Service Instance  The indicated NF Service  Instance  An equivalent NF Service  instance:   -   within the NF  Service  Set (if applicable)   -   within the NF instance   -   within the NF Set (if  applicable)  NF Service Instance ID, NF  Service Set ID, NF  Instance ID, NF Set ID ,  Service name (NOTE   4 )  

NF Service Set  Any NF Service instance  within the indicated NF  Service Set  Any NF Service instance  within an equivalent NF  Service Set within the NF  Set (if applicable)   ( Note   2 )    NF Service Set ID, NF  Instance ID, NF Set ID ,  Service name (NOTE   4)  

NF Instance  Any equivalent NF Service  instance within the NF  instance.  Any  equivalent NF Service  instance within a different  NF instance within the NF  Set (if applicable)  NF Instance ID, NF Set ID ,  Service name (NOTE   4 )  

NF Set  Any equivalent NF Service  instance within the  indicated NF Set  Any equivalent NF Service  instance withi n the NF Set  NF Set ID , Service name  (NOTE   4)  
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