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1. Reason for Change
See Discussion paper on Detecting NF (e.g. SMF) Failure and Restart using the NRF (C4-186296).

3. Conclusions

The procedures for a NF to be notified of a peer NF or NF service failure or restart are documented.
4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.527 v0.1.0.
* * * First Change * * * *
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* * * Next Change * * * *

X
Restoration Procedures related to Service-Based Interfaces

X.1
General
A NF may detect the failure or restart of a peer NF or NF service using the NRF as specified in subclause X.2.
The restoration procedure initiated when detecting a failure or restart are not specified in this release. 
X.2
NF (NF Service) Failure and Restart Detection using the NRF
X.2.1
General
This subclause describes optional procedures that may be supported by NFs to detect the failure or restart of a NF or NF service using the NRF.

X.2.2
NF (NF Service) Failure
Figure X.2.2-1 describes a NF failure scenario and how other NFs can be notified of this failure.
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Figure X.2.2-1: NF Failure Detection and Notification 
1.
NF A subscribes to the NRF to receive notifications of changes of NF B Profile, as specified in 3GPP TS 29.510 [x].
2.
A NF failure occurs at NF B.
3.
The NRF detects that NF B is no longer operative using the NF Heart-Beat procedure specified in subclause 5.2.2.3.2 of 3GPP TS 29.510 [x]. The NRF changes the NFStatus of NF B to SUSPENDED. 

4.
The NRF notifies NFs having subscribed to receive notifications of changes of NF B Profile that the NFStatus of NF B is SUSPENDED.

5.
NF A may trigger appropriate restoration or clean-up actions.
Figure X.2.2-2 describes a NF service failure scenario and how other NFs can be notified of this failure.
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Figure X.2.2-2: NF Service Failure Detection and Notification 

1.
NF A subscribes to the NRF to receive notifications of changes of NF B Profile.

2.
A NF Service failure occurs at NF B. NF B (other than the failed NF Service) is still operative.
3.
NF B (or OAM) updates its NF Profile in the NRF, by setting the NFServiceStatus of the failed NF Service to SUSPENDED. 

4.
The NRF notifies NFs having subscribed to receive notifications of changes of NF B Profile that the NF Service status of the failed NF service of NF B is SUSPENDED.

5.
NF A triggers appropriate restoration or clean-up actions.
X.2.3
NF (NF Service) Restart

Figure X.2.3-1 describes a NF restart scenario and how other NFs can be notified of this restart.
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Figure X.2.3-1: NF Restart Detection and Notification 

1.
NF B (or OAM) registers NF B Profile to the NRF. NF B Profile may include the recoveryTime attribute, if a restart of NF B results in losing contexts. 
2
NF A subscribes to the NRF to receive notifications of changes of NF B Profile.

3.
NF B restarts.

4.
If contexts are lost during the restart, NF B (or OAM) updates the recoveryTime in its NF Profile in the NRF.
5.
The NRF notifies NFs having subscribed to receive notifications of changes of NF B Profile about the updated recoveryTime of NF B Profile.

6.
NF A may consider that all the resources created in the NF B before the NF B recovery time have been lost. NF A triggers then appropriate restoration or clean-up actions.
Figure X.2.3-2 describes a NF service restart scenario and how other NFs can be notified of this restart.
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Figure X.2.3-2: NF Service Restart Detection and Notification 

1.
NF B (or OAM) registers its NF B Profile (and its services) to the NRF. NF B Profile may include the recoveryTime attribute for the NF Services it supports, if a restart of a NF B service results in losing contexts. 

2
NF A subscribes to the NRF to receive notifications of changes of NF B Profile.

3.
A NF B service restarts.

4.
If contexts are lost during the service restart, NF B (or OAM) updates the recoveryTime of the corresponding NF Service in the NRF.

5.
The NRF notifies NFs having subscribed to receive notifications of changes of NF B Profile about the updated recoveryTime of the NF B Service.

6.
NF A may consider that all the resources created in the NF B service before the NF B service recovery time have been lost. NF A triggers then appropriate restoration or clean-up actions.

* * * End of Changes * * * *
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