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	Reason for change:
	Subscription and Notification
In S2#135 meeting, the issue related to notification URI was discussed. The problem is that the NF producer does not know which NF service at NF consumer is supposed to receive the notification. In case of the NF consumer failer, a new NF consumer instance can be selected from the same set. However, since the NF producer does not know the service related to the notification URI, it cannot select NF service from the new selected NF service consumer instance. 

In R15, for AMF Set, the AMF provides service name to NF producer when it subscribe for a notification. Based on that information the NF producer can select the replacement notification URI. 

In R16, if we do so, it will incur many changes in service operation, since we need to update each subscribe service, the impact is big to both specification and implementation.

Alternatively, since the NF consumer always includes binding indication when it sends subscribe request to the NF producer, it can carry service name together with binding indication. 

Hence, it is proposed that service name is included in binding indication when a NF service consumer subscribes to NF service producer. When the NF service consumer becomes unavailable, the NF service producer selects an alternative notification endpoint based on the service name in binding indication.

For implicit subscription it can do in the same way. 

Subscription for another NF service consumer

The specification supports subscription for another NF service consumer. For example, A may subscribe to a NF service producer on behalf of B. If B becomes unavailable, how would the NF service producer handle? 

One possible way is to send B’s binding indication to NF service producer, when B is not responding, the NF service producer can reselect a replacement of B (B*) based on B’s binding indication, and send notification to replacement of B (B*). 

In addition, A may provide its own binding indication to the NF service producer. This binding indication is used by NF service producer for (re)selection of A.

Hence, it is proposed to clarify that A will send both A’s binding indication and B’s binding indication to NF service producer.

Default notification URI

Currently the specification support default notification, for which the notification URI is part of NF profile and stored in NRF.

When a NF service producer need to send notification, e.g. the N1/N2 Message Notification(for AMF), to the NF service consumer, the NF service producer selects the NF service consumer, and retrieve corresponding default notification URI from the NF profile of the selected NF service consumer.

Indeed the default notification URI is the 1st message for the communication with the NF consumer, e.g. the original NF producer is unavailable. There are no restriction that the the NF service producer need go to one same NF consumer instance. So in the direct communication mode, the NF producer can query NRF again and select another alternative NF instance for the notification. 

In the indirect communication mode, if the selected notification endpoint is not responding, the SCP is supposed to handle the failure. But currently, no binding indication is in the message, hence, the SCP cannot handle the failure. There are 2 possible handlings:

· Option 1: The service name is stored together with default notification URI in NF profile. However it is uncler where the binding indication is generated? So in case delegated discovery mode, should the SCP generate the binding indication after the 1st NRF query?

· Option 2: The SCP just return the failure to NF service producer. Then the NF producer do the NRF query again and select another alternative NF instance as notification endpoint. 

Comparing above two options, it seems option 2 is less complexity. Also during the selection of the NF service consumer, the availability of the selected NF service consumer has already been considered, it is rare that the SCP will detect the NF service consumer failure when it receives the message. 

Thus option 2 is the preferred option. 

	
	

	Summary of change:
	Clarify that the subscription binding indication includes service name, the NF service provider selects NF consumer notification endpoint address taking the binding indication into account.
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***** 1st Change *****

6.3.1.0
Principles for Binding, Selection and Reselection

Binding can be used to indicate suitable target NF producer instance(s) for NF service instance selection, reselection and routing of subsequent requests associated with a specific context. This allows the NF producer to indicate that the NF consumer, for a particular context, should be bound to an NF service instance, NF instance, NF service set or NF set depending on local policies and other criteria (e.g. at what point it is in the middle of a certain procedure, considering performance aspects etc).

The NF service producer may provide a binding indication to the NF service consumer as part of the Direct or Indirect Communication procedures, to be used in subsequent related service requests. The level of binding indication provided by the NF service producer to the NF consumer indicates if the producer is either bound to NF service instance, NF instance, NF Service Set or NF set as specified in Table 6.3.1.0-1. The binding indication may include NF Service Set ID, NF Set ID, NF instance ID, or NF service instance ID, for use by the NF consumer or SCP for NF Service Producer (re-)selection. If the resource is created in the NF Service Producer, the NF Service Producer provides resource information which includes the endpoint address of the NF service producer.

For explicit subscription or implicit subscription, a binding indication is provided by the NF service consumer to NF service producer. In this case, the binding indication includes service name of the NF service that will handle the notification. The service name is used by the NF service producer or SCP to (re-)select notification endpoint, i.e. URI when the notification is to be sent to the NF service consumer. 
Table 6.3.1.0-1 defines the selection and reselection behaviour of NF services consumers and SCPs depending on the binding indication provided by an NF service producer. The detailed procedures refer to clause 4.17.11 of TS 23.502 [3]

Table 6.3.1.0-1: Binding, selection and reselection

	Level of Binding indication
	The NF Consumer/SCP selects
	The NF Consumer/SCP can reselect e.g. when selected producer is not available
	Values for Binding ID(s) available 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

	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

	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

	NF Set
	Any equivalent NF Service instance within the indicated NF Set
	Any equivalent NF Service instance within the NF Set
	NF Set ID,Service name

	NOTE 1:
if binding indication is not available, the NF Consumer/SCP routes the service request to the target based on routing information available.

NOTE 2:
NF Service Sets in different NFs are considered equivalent if they include same type and variant (e.g. identical NF Service Set ID) of NF Services.
NOTE 3:   For explicit and implicit subscription the binding ID includes the service name.


The requester NF or SCP may subscribe to receive notifications from the NRF of a newly updated NF profile of an NF (e.g. NF service instances taken in or out of service), or newly registered de-registered NF instances. The NF/NF service status subscribe/notify procedure is defined in TS 23.502 [3], clauses 4.17.7 and 4.17.8.

For NF and NF service discovery across PLMNs, the NRF in the local PLMN interacts with the NRF in the remote PLMN to retrieve the NF profile(s) of the NF instance(s) in the remote PLMN that matches the discovery criteria. The NRF in the local PLMN reaches the NRF in the remote PLMN by forming a target PLMN specific query using the PLMN ID provided by the requester NF. The NF/NF service discovery procedure across PLMNs is specified in clause 4.17.5 of TS 23.502 [3].

NOTE:
See TS 29.510 [58] for details on using the target PLMN ID specific query to reach the NRF in the remote PLMN.

For topology hiding, see clause 6.2.17.
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