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	Reason for change:
	Agreed CR#0004 has specified the procedure for restart detection of NF service by direct signalling between NFs. It allows the NF service consumer to detect an NF Service producer has restarted and then take appropriate restoration or clean-up actions. It covers half of the problems.

As a NF service producer, it should also be possible to detect an NF service consumer has restarted and take appropriate actions. e.g. a PCF may detect a SMF has restarted, thus release the PDU session policy associations associated with the SMF; or a BSF can detected a PCF has restarted, thus release the binding information associated with the PCF. 

In addition, in EPC, 3GPP has already specified a number of Network Triggered Service Restoration procedure, as specified in clause 25, 26 and 27 of 3GPP TS 23.007, e.g. for a SGW restart. For 5GC, such network triggered restoration procedure is likewise specified. 
Therefore, it is necessary that the service producer need to know if the service consumer has restarted or not. 

A 3GPP NF may be a service producer, and at the same time, it may be a service consumer for other services offered by other 3GPP NF. The software and/or hardware piece to support/offer a service (as a producer) may very well different from the one to consume another service offered by other 3GPP NF, e.g. use different micro services, with different container. So, a service instance in a 3GPP NF may be restarted, but the other part, e.g. the piece of software and/or hardware for consuming a service may be still alive, and vice versa. 

Furthermore, a NF may act as a pure service consumer without registration of NF profile in NRF. In this case, restart detection by direct signalling between NFs will be more useful.

This CR propose a procedure for NF service producer to detect restart of NF service consumer, where during requesting to create a resource on the server, the service consumer provides its consumer Id as identifer of its consumer part. A 3GPP NF may have multiple consumer units to consume different 3GPP NF services. 
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	A new subclause is created to specify how to detect the restart of a peer NF service consumer by direct signalling between NFs. 
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* * * First Change * * * *

6.x
NF Service Consumer Restart Detection using direct signalling between NFs
6.x.1
General

This subclause 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.

6.x.2
NF Service Consumer Restart

Figure 6.x.2-1 describes a NF Service Consumer restart scenario and how the NF Service Producer can detect this restart.
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Figure 6.x.2-1: NF Service Consumer Restart Detection

1.
An NF service consumer in NF A invokes service provided by NF B as service producer, to create certain resource. The NF service consumer may include a Consumer Id together 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). 
2.
If resource creation is successful, NF B as service producer may store the received Consumer Id and recovery timestamp and associate the created resource with it.
3.
The NF service consumer in NF A restarts.

4.
The NF service consumer in NF A may 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.
5. 
NF B as NF service producer may compare the received recovery timestamp with previous recovery timestamp associated with the Consumer Id and detect the NF service consumer was restarted, if the received recovery timestamp is newer than the previous one.

The consumer Id for the resource 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 may consider the service consumer handling the resource has changed and associate the resource with the new consumer Id and recovery timestamp.

6.
NF B may consider that the context in the NF A corresponding to all the resources associated with the consumer Id and the previous stored recovery time stamp has been lost. NF B triggers then appropriate restoration or clean-up actions.
NOTE 1:
This procedure can be used when the resource is exclusively used by an NF service consumer.
NOTE 2:
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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