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1. Introduction
A binding indication was defined in clause 6.3.1 of TS 23.501. Service producer may return binding indication to the consumer in response message, and the consumer includes it in following request message:

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.

The binding ID(s) included in the binding indication will be used by SCP or consumer to select/re-select producer instance. Table 6.3.1.0-1 in TS 23.501 clarifies how the SCP/consumer selects/reselects producer instance:

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

	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

	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

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

	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.



Clause 4.17.12.2 in TS 23.502 specifies the procedure for the exchange of binding indication. Stage 3 needs to be updated by defining how the binding indication is sent to a consumer (or to a notification provider), and carried in following request message or notification message, and what is the format of the binding indication.

2. Discussion

2.1	Sending Binding indication in HTTP header
Since the SCP for indirect communication mode will need to use binding indication for producer instance selection/re-selection, it is reasonable that this binding indication is carried in HTTP header in request message, so that SCP does not need to dig into the HTTP body to find information that is used for producer instance (re-)selection. 

In addition, in order to be compatible with R15 consumers, it is suggested that the binding indication is transparent to the NF service consumer, i.e. the binding indication is encoded in a way that the Rel-15 consumer does not need to understand and interpret it if it does not support it. If the binding indication is included in the HTTP body, it will have impact on SBI, and will have compatability issue.

Conclusion: Binding indication shall be sent within HTTP header.

2.2	Binding ID is part of deployment-specific string of the resource URI

According to TS 23.501, the binding indication includes 2 parts:
· Binding level: indicates at which NF level the UE context is bound, i.e. if the binding is at NF service instance level, NF instance level, NF service set level or NF set level.
· Binding IDs: which includes IDs of an NF Service instance, NF Service Set, NF instance and NF Set.

One way to handle Binding ID is to enhance the resource URI to carry the binding indication. According to TS 29.501, the apiRoot of resource URI is formatted as following:
"apiRoot" shall be a concatenation of the following parts:
-	scheme ("http" or "https")
-	the fixed string "://"
-	authority (host and optional port) as defined in IETF RFC 3986 [9]
-	an optional deployment-specific string (API prefix) that starts with a "/" character.

As an example, the authority part of the apiRoot includes an endpoint address of a NF service producer instance, and the other binding IDs can be carried after the authority part as part of the deployment-specific string: 

apiRoot = <NF service producer address>/<bindingID>/other part of deployment-specific string
bindingID = NF service set ID.NF instance ID.NF Set ID

Concerning the Binding level (whether UE context is bound to NF service instace, NF instance, NF service set, or NF set) may be carried as an optional cookie in the response message. Rel-16 NF serivce producer should provide the cookie to the NF service consumer. If the cookie is not included, i.e. the NF producer is Rel-15 NF, it implies that the UE context is bound to the NF service producer instance associated with the endpoint address of the apiRoot. 

If the NF serivce producer sends cookie, Rel-16 NF service consumer should return the cookie in following request message. If the cookie is absent from the following service request message, the SCP will simply handle the request as bound to the NF service producer instance associated with the endpoint address carried in the API root. So, the SCP will forward the message without selecting another NF service producer instance.

If the NF service producer instance associated with the endpoint address in apiRoot is not available, or if the cookie indicates that it is not bound to NF service producer instance, the SCP re-selects a NF serivce producer instance based on the binding IDs carried in the apiRoot.

NOTE 1: 	To avoid the NRF query for R15 NF service producer, which does not support NF set, based on operator’s policy the SCP may direct reject the service request if cookie is missing.
 
In some cases, the NF service producer endpoint address is the same as the NF producer end point address. So, the UE context will be bound to the NF producer or to the NF Set, i.e. no concept of NF service set. In this case, the NF service set ID and NF instance ID are not needed in the binding ID. Hence, the binding ID should be defined in a way that some IDs are optional. It is recommended that if some fields in the binding ID are not available, they should be set to a reserved value, e.g. to NULL. The binding ID becomes:

	nfserviceset-null.nfinstance-null.nfset-<NF Set ID>

R15/R16 consumer/producer interworking is summarized in the below table: 

	NF producer 
	R15
	R16

	NF consumer
	
	

	[bookmark: _GoBack]R15
	Initial res: no binding 
Following req: no binding
	Initial res: binding
Following req: no binding 

	R16
	Initial Res: no binding. 
Following req: no binding
	Initial Res: binding. 
Following req: binding.



Therefore, if the binding ID is included, the SCP does not need to query NRF for the reselection. Otherwiese, the SCP sends back to the NF consumer an error in the response. 

Conclusion: For use case specified in clause 4.17.12.2 of TS 23.502, the binding ID is part of deployment-specific string of the resource URI. The binding indication is carried in an optional cookie of the response message that creates the resource.

3. Proposal
It is proposed to discuss the matter and find potential solutions.

