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1. Introduction
Existing solutions propose a Heartbeat procedure on SBI level between NRF and NFs, e.g. as described in TR 29.891 section 6.8.2.1 / 6.8.2.2. In practical usage, such mechanism may easily cause heavy load of Heartbeat signaling to the NRF since it requires the NRF to continuously send Heartbeat message to a large number of NFs.
Instead of using Heartbeat procedure on SBI level between NRF and NFs, it should be possible to allow the management system (e.g. MANO) to report the status of a NF (NF service) to the NRF. Normally, management interfaces are required between NFs and management system, and the status detection of a NF (NF service) instance is one of the basic functionality of such management interfaces.

Once the management system detects one NF (NF service) instance is now unavailable, its reporting function can notify the unavailable status to the NRF. To allow such status notification, the reporting function of the management system shall be configured as an authorized NF.
The reporting function of the management system can use the NF Registration procedure or NF Registration Update procedure to inform the unavailable status of a detected NF (NF service). The NRF may further detect the status of detected NF (NF service) instance, before it changes the status of detected NF (NF service) to unavailable.
2. Proposal

It is proposed to agree the following changes to 3GPP TR 29.891 v1.0.0.
* * * First Change * * * *

6.8.2.x
Solution x – Report the Status of NF (NF Service) to the NRF by Management System
6.8.2.x.1
Solution Description
As specified in 3GPP TS 23.501 [2], during the NF (NF service) discovery procedure, the NRF shall select appropriate NF (NF service) instance(s) which are available to serve the requester NF. Such requirement implies that the NRF needs to know the status of a NF (NF service) instance so as avoid selection of unavailable NF (NF service) instance. Hence, certain mechanism is required to make the NRF be aware of the status of NF (NF service) instance. 
Normally, management interfaces are deployed between NFs and management system (e.g. MANO), and the status detection of a NF (NF service) instance is one of the basic functionality for such management interfaces.
Once the management system detects one NF (NF service) instance is now unavailable, its reporting function can thus notify the unavailable status of detected NF (NF service) to the NRF. To allow such status notification, the reporting function of the management system shall be configured as an authorized NF.
The reporting function of the management system can use the NF Registration/Registration-Update procedure to notify the unavailable status of a detected NF (NF service), as illustrated in figure 6.8.2.x.1-1. The NRF may further detect the status of detected NF (NF service) instance, before it changes the status of detected NF (NF service) to unavailable.
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Figure 6.8.2.x-1 Report the Status of NF (NF Service)
6.8.2.x.2
Evaluation
Pros:

-
Signalling load to NRF is reduced, since no need for the NRF to continuously send Heartbeat message to a large number of NFs;

-
Possible to reuse the capability of management system (e.g. MANO) to detect the status of NFs.
Cons:

-
Need to configure the reporting function of the management system as authorized NF for reporting NF (NF service) status. 

* * * End of Changes * * * *
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