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	Reason for change:
	[bookmark: _Hlk38311308]With introducing NF (Service) Set in 5GC, a Service consumer, when invoking a NF Service, it may create session context for callback (in corresponding to the resource context in the NF Service Producer) and make such context data to be shared by any NF (Service) instance, i.e. the context is bound to the NF (Service) Set level. So, any NF (service) instance within the NF (service) set may be able to receive notifications or callback request from the NF Service Producer, until the NF (Service) Set has failed.

With introduction of eSBA, where the Binding Indication is used by the NF consumer to indicate suitable NF consumer instance(s) for notification target instance reselection and routing of subsequent notification requests associated with a specific notification subscription and for providing Binding Indication for service(s) that the NF consumer produces for the same data context and the NF service producer is subsequently likely to invoke. as specified in clause 6.3.1.0 of TS 23.501.

[image: ]
In the binding indication, the sender 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 entity in a Binding Indication.  

For example, a Service consumer may bind its session contexts for callback (with binding indication with the scope set to "callback") with NF Set level, in such case, it doesn't make sense to populate the recovery information on any level lower than that, e.g. on NF instance level, as the session contexts can be seamlessly controlled by another Service instance in the same NF Set. 

When the service consumer provides the binding indication for the NF services it may offer, i.e, when the scope of the binding indication is set to "other service", in such case, the service consumer may also include a recovery information of an entity to which the session context (of its offered services) is bound, to allow populate such recovery information earlier (instead to provide such recovery information in a service response later).

It is proposed, when populating the recovery information to the service producer via direct signalling, the service consumer shall include recovery information (Recovery Time Stamp) of the entity to which the session context (for callback) is bound. When several Binding Indications are included in the Service Request message, different Recovery timestamps may be included. For example, for the binding indication with the scope set to "Callback", and if session context is bound to the NF Set, then it shall provide Recovery Time Stamp of the NF Set; for the binding indication with the scope set to "other service", if the session context (for that service indicated as "other service" is NF service set, then the recovery timestamp shall be on NF Service Set. 


	
	

	Summary of change:
	Including Recovery Time Stamp(s) for the entity to which the session context is bound. 
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	Current requirement to provide the recovery time stamp associated with a consumer id is unclear.
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[bookmark: _Hlk22136061]* * * First Change * * * *
[bookmark: _Toc19709744][bookmark: _Toc27253019][bookmark: _Toc19709745][bookmark: _Toc27253020]6.4.1	General
This clause describes an optional procedure that may be supported by NFs to detect the restart of a peer NF Service Consumer by NF Service Producer using direct signalling between NFs.
[bookmark: _GoBack]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], an NF Service Consumer in an NF (Service) Set may create a session context for callback (corresponding to the resource context in the NF Service Producer) when invoking a NF Service and the session context data is shared by all NF (Service) instances pertaining to the same NF (Service) set, i.e. the context is bound to the NF (Service) Set. So, any NF (service) instance within the NF (service) set is able to receive notifications or callback request from the NF Service Producer, unless the shared contexts are lost (which is further referenced in this specification as "the NF (Service) Set has failed or restarted"). 
In order to enable peer NF Service Producers to detect the loss of the session contexts in the NF Service Consumer, i.e. the "restart of the NF (Service) Set or NF instance", and trigger appropriate restoration procedures,  the NF Service Consumer may provide a recovery timestamp associated to the highest resiliency level it supports for the context, i.e. the binding entitiy with which the context data is shared (bound). Binding entities are sorted from the highest to the lowest resilience levels as follows: an NF Set, NF Instance, NF service set or NF service instance. The NF Service Consumer may signal this recovery timestamp in direct HTTP signalling, using a Binding Indication. 
* * * Next Change * * * *
6.4.2	NF Service Consumer Restart
Figure 6.4.2-1 describes a NF Service Consumer restart scenario and how the NF Service Producer can detect this restart.


Figure 6.4.2-1: NF Service Consumer Restart Detection
[bookmark: OLE_LINK7]1.	NF A (NF Service Consumer) requests to create a resource in the NF B (NF Service Producer). If NF A implements the procedure specified in this clause, it shall include a Consumer Id together with the last recovery timestamp in the request. The Consumer Id shall be identical for all service requests triggered by the NF service consumer for that service and shall be globally unique (e.g. using UUID). 

If NF A includes Binding Indication(s) (i.e. in the "3gpp-sbi-binding" HTTP header) in the request, NF A may include the recovery timestamp for the higher level binding entity indicated in the Binding Indication with the scope set to "callback" (see clause 5.2.3.2.6 of 3GPP TS 29.500 [y]).
2.	If resource creation is successful, NF B as service producer shall store the received Consumer Id and recovery timestamp and associate the created resource with it. 

An NF B that supports this procedure shall associate the callback resource and the recovery timestamp to the higher level binding entity indicated in the received Binding Indication (with the scope set to "callback"). 

If the Service Request contains Binding Indication(s) with the scope set to "other service", the NF B may use the the binding information and associated recovery timestamp to detect whether resources that NF B has created in NF A have been lost, according to the principles specified in clause 6.3.2.
3.	The NF service consumer in NF A restarts.
4.	The NF service consumer in NF A shall include its last recovery timestamp together with the Consumer Id in the request when invoking service provided by NF B. The same Consumer Id shall be used after restarting. 

If NF A includes Binding Indication(s) in the request, NF A shall include the updated recovery timestamp for the higher level binding entity to which the callback resource context is bound in the Binding Indication with the scope set to "callback". 
5.	NF B as NF service producer may compare the received recovery timestamp with previous stored recovery timestamp associated with the Consumer Id and detect the NF service consumer hwas restarted, if the received recovery timestamp is newer than the previous one.
	The consumer Id for the resource or the Binding Indication with the scope set to "callback" may be updated if another service consumer took over the usage of the resource. e.g. if a new consumer Id is received during a service operation of a resource., NF B as NF service producer shall consider the service consumer handling the resource has changed and associate the resource with the new consumer Id or according to the new Binding Indication and with the corresponding recovery timestamp.
6.	NF B may consider that the contexts in the NF A corresponding to all the resources associated with the consumer Id or all resources bound to the entity (with which the recovery timestamp is associated) and the previous stored recovery time stamp has have been lost. NF B triggers then appropriate restoration or clean-up actions.
NOTE 1:	This procedure is only supported by NF services that support signalling the recovery timestamp attribute.
NOTE 2:	This procedure can be used when the resource is exclusively used by an NF service consumer.
NOTE 3:	This procedure enables the detection of a restart of a peer NF service consumer when sending signalling towards that NF service producer. It is helpful if the NF A as a pure service consumer without registration of its profile in NRF. If NF A does have a profile registered in NRF, it also can fasten the detection of a restart of a peer NF service consumer when frequent signalling occurs towards that peer NF Service.
* * * 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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