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	Reason for change:
	Clause 6.3.1.0 of TS 23.501 introduces requirements and 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.
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Clause 4.17.12 of TS 23.502 specifies the corresponding call flows for Binding between NF service consumer and NF service producer: 

· Binding created as part of service response: 
Producer may return a binding information to the consumer in a service response; consumer stores the received binding and uses it for subsequent related requests. Producer may update the binding indication and resource information in subsequent responses.

· Binding created as part of service request: 
Consumer may include binding information if it can also be a NF service producer for later communication from the contacted producer.

· Binding for subscription requests:
Binding can be created as part of the implicit subscription request: in this case, Producer returns a binding indication in the response to the service request that creates the implicit subscription, to be used for subsequent operations on the subscription.

The stage 3 requirements to support binding need to be specified. 

A binding indication can be sent in a service request or response, with or without a payload body (e.g. 204 No Content, DELETE request). It may be used by the NF service consumer or SCP for the selection or reselection of the NF Service Producer. 


	
	

	Summary of change:
	Two new 3GPP custom headers "3gpp-Sbi-Server-Binding" and "3gpp-Sbi-Client-Binding" are defined to signal binding information in an HTTP request or response.

· The 3gpp-Sbi-Server-Binding header is used for routing an HTTP request to an HTTP server (that may be a producer, or a consumer for notification). 

· The 3gpp-Sbi-Client-Binding is used in an HTTP request for providing the server about client binding information, i.e. it is NOT used for routing the HTTP request to the HTTP server. 

[bookmark: _GoBack](a producer returns a 3gpp-Sbi-Server-Binding header in a HTTP response when creating a binding related to the resource created in the server. But responses are always routed on the same HTTP connection as their corresponding requests, i.e. HTTP responses do never use binding information for routing)
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	Other comments:
	With binding indication defined as new 3GPP custom headers, no further change should be needed in the different API TS to support binding, assuming they already reference the mandatory headers to support specified in TS 29.500. 

	
	

	This CR's revision history:
	Rev 1: An Editor's note is added regarding how to encode multiple binding indications of different types in a same message.

Rev 2: Two binding headers are proposed instead of a single one with a binding type.  
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* * * First Change * * * *
[bookmark: _Toc19708938][bookmark: _Toc9501017][bookmark: _Toc11336234][bookmark: _Toc11336237]5.2.3.2.1	General
The 3GPP NF Services shall support the HTTP custom headers specified in Table 5.2.3.2-1 below. A description of each custom header and the normative requirements on when to include them are also provided in Table 5.2.3.2-1.
Table 5.2.3.2-1: Mandatory HTTP custom headers
	Name
	Reference
	Description

	3gpp-Sbi-Message-Priority
	Clause 5.2.3.2.2
	This header is used to specify the HTTP/2 message priority for 3GPP service based interfaces. This header shall be included in HTTP/2 messages when a priority for the message needs to be conveyed (e.g HTTP/2 messages related to Multimedia Priority Sessions).

	3gpp-Sbi-Callback
	Clause 5.2.3.2.3
	This header is used to indicate if a HTTP/2 message is a callback (e.g notification). This header shall be included in HTTP POST messages for callbacks towards NF service consumer(s) in another PLMN via the SEPP (See 3GPP TS 29.573 [27]).

	3gpp-Sbi-Target-apiRoot
	Clause 5.2.3.2.4
	This header is used by an HTTP client to indicate the apiRoot of the target URI when communicating indirectly with the HTTP server via an SCP using HTTPS.

	3gpp-Sbi-Server-Binding
	Subclause 5.2.3.2.x
	This header is used to signal binding information of an HTTP server (see clause 6.x).

	3gpp-Sbi-Client-Binding
	Subclause 5.2.3.2.y
	This header is used to signal binding information of an HTTP client (see clause 6.x).



[bookmark: _Toc9501020]
* * * Next Change * * * *
[bookmark: _Toc9501019]5.2.3.2.x	3gpp-Sbi-Server-Binding
The header contains a binding indication of an HTTP server (see clause 6.x).  
The encoding of the header follows the ABNF as defined in IETF RFC 7230 [12].
3gpp-Sbi-Server-Binding = "3gpp-Sbi-Server-Binding" ":" OWS "bl=" blvalue 1*( OWS ";" parameter)
blvalue			= "nfinstance" / "nfset" / "nfserviceinstance" / "nfserviceset"
parameter			 =  parametername "=" token
parametername	= "nfinst" / "nfset" / "nfservinst" / "nfserviceset"
The following parameters are defined:
- bl (binding level): indicates a binding to either a NF Instance, a NF set, a NF Service Instance or a NF Service Set.
- nfinst (NF instance): indicates a NF Instance ID, as defined in 3GPP TS 29.510 [8].
- nfset (NF set): indicates a NF Set ID, as defined in 3GPP TS 23.003 [15]. 
- nfservinst (NF service instance): indicates a NF Service Instance ID 
- nfserviceset (NF service set): indicates a NF Service Set ID, as defined in 3GPP TS 23.003 [15].  
See clause 3.2.6 of IETF RFC 7230 [12] for the "token" definition.

EXAMPLE 1:	Binding to SMF set 1 of MCC 345 and MNC 012: 

3gpp-Sbi-Server-Binding: bl=nfset; nfset=set1.SMFset.5gc.mnc012.mcc345
EXAMPLE 2:	Binding to an SMF instance within SMF set of Example 1: 

3gpp-Sbi-Server-Binding: bl=nfinstance; nfinst=54804518-4191-46b3-955c-ac631f953ed8; nfset= set1.SMFset.5gc.mnc012.mcc345
EXAMPLE 3:	Binding to a SMF Service Set "xyz" within an SMF instance within SMF set of Example 1:

3gpp-Sbi-Server-Binding: bl=nfserviceset; nfservset= setxyz.snnsmf-pdusession.nfi54804518-4191-46b3-955c-ac631f953ed8.5gc.mnc012.mcc345; nfset=set1.SMFset.5gc.mnc012.mcc345
EXAMPLE 4:	Binding to AMF set 1 within AMF region 48 (hexadecimal):
3gpp-Sbi-Server-Binding: bl=nfset; nfset= set1.region48.AMFset.5gc.mnc012.mcc345

* * * Next Change * * * *
5.2.3.2.y	3gpp-Sbi-Client-Binding
The header contains a binding indication of an HTTP client (see clause 6.x).  
The encoding of the header follows the ABNF as defined in IETF RFC 7230 [12].
3gpp-Sbi-Client-Binding = "3gpp-Sbi-Client-Binding" ":" OWS "bl=" blvalue 1*( OWS ";" parameter)
The encoding of the blvalue and parameters shall be as defined for the 3gpp-Sbi-Server-Binding in clause 5.2.3.2.x.


* * * Next Change * * * *
[bookmark: _Toc4121472]6.x	Binding between NF Service Consumer and NF Service Producer
[bookmark: _Toc4121473]6.x.1	General
A NF Service Producer may provide a binding indication to a NF Service Consumer as part of the Direct or Indirection Communication procedures, to be used in subsequent related service requests. This allows the NF Service Producer to indicate that the NF Service Consumer, for a particular context, should be bound to an NF service instance, NF instance, NF service set or NF set. See clause 6.3.1.0 of 3GPP TS 23.501 [3] and clause 4.17.12 of 3GPP TS 23.502 [4].
A binding may be established or updated as part of a: 
1)	service response creating or modifying a resource, to be used for subsequent requests targeting the resource (see clause 4.17.12.2 of 3GPP TS 23.502 [4]), for any API that defines resources; 
2)	service request, if the NF Service Consumer can also act as an NF Service Producer for later communication from the contacted NF Service Producer, to be used for subsequent service requests initiated by the contacted NF Service Producer (see clause 4.17.12.3 of 3GPP TS 23.502 [4]);  
3)	service request creating a subscription, to be used for subsequent notification requests initiated by the NF Service Producer; 
4)	service response creating an implicit subscription, to be used for subsequent operations on the subscription (see clause 4.17.12.4 of 3GPP TS 23.502 [4]). 
A service request or response may include a 3gpp-Sbi-Server-Binding header and/or a 3gpp-Sbi-Client-Binding header, e.g. a NF Service Consumer may send a request to a NF Service Producer including a server binding information received earlier and a client binding information. 
6.x.2	Binding created as part of a service response
An NF Service Producer may provide a server binding indication in a service response by including a 3gpp-Sbi-Server-Binding header (see clause 5.2.3.2.x) in the HTTP response with:
-	the binding level (bl) parameter indicating a binding to either a NF Service Instance, a NF Service Set, a NF Instance or a NF set; 
-	at least one of the NF Service Instance (nfservinst), NF Service Set (nfservset), NF instance (nfinst) and NF Set (nfset) parameters, set to a NF Service Instance ID, NF Service Set ID, NF Instance ID and NF Set ID respectively, as described in Table 6.3.1.0-1 of 3GPP TS 23.502 [4].       
The NF Service Consumer shall store the server binding indication received from the NF Service Producer and include it in a 3gpp-Sbi-Server-Binding header in subsequent related service requests. The NF Service Consumer or the SCP shall use it for selecting or reselecting the HTTP server, for direct or indirect communication respectively, as specified in clause 6.3.1.0 of 3GPP TS 23.501 [3].    
NOTE:	The binding indication can be part of a HTTP request or response with or without payload body, e.g. in a 204 No Content or in a DELETE request. 
6.x.3	Binding created as part of a service request
An NF Service Consumer may provide a client binding indication in a service request by including a 3gpp-Sbi-Client-Binding header (see clause 5.2.3.2.y) in an HTTP request with:
-	the binding level (bl) parameter indicating a binding to either a NF Service Instance, a NF Service Set, a NF Instance or a NF set; 
-	at least one of the NF Service Instance (nfservinst), NF Service Set (nfservset), NF instance (nfinst) and NF Set (nfset) parameters, set to a NF Service Instance ID, NF Service Set ID, NF Instance ID and NF Set ID respectively, as described in Table 6.3.1.0-1 of 3GPP TS 23.502 [4].       
The NF Service Producer shall store the client binding indication received from the NF Service Consumer and include it in a 3gpp-Sbi-Server-Binding header in subsequent service requests it sends, where the NF Service Consumer acts as an NF Service Producer. The NF Service Producer or the SCP shall use it for selecting or reselecting the HTTP server, for direct or indirect communication respectively, as specified in clause 6.3.1.0 of 3GPP TS 23.501 [3].    
6.x.4	Binding for subscription requests
A NF Service Consumer may provide a client binding indication in a service request creating a subscription by including a 3gpp-Sbi-Client-Binding header (see clause 5.2.3.2.y) in an HTTP request as specified in clause 6.x.3. 
The NF Service Producer shall store the client binding indication received from the NF Service Consumer and include it in a 3gpp-Sbi-Server-Binding header in subsequent notification requests it sends to the NF Service Consumer (that acts as an HTTP server). The NF Service Producer or the SCP shall use it for selecting or reselecting the HTTP server, for direct or indirect communication respectively, as specified in clause 6.3.1.0 of 3GPP TS 23.501 [3].
The NF Service Producer may also provide a server binding indication in a service response creating an explicit or an implicit subscription by including a 3gpp-Sbi-Server-Binding header (see clause 5.2.3.2.x) in the HTTP response as specified in clause 6.x.2. The NF Service Consumer shall store the server binding indication received from the NF Service Producer and include it in a 3gpp-Sbi-Server-Binding header in subsequent related service requests as specified in clause 6.x.2. 

* * * End of Changes * * * *
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Table 6.3.1.0-1: Binding, selection and reselection

Level of Binding The NF Consumer/SCP The NF Consumer/SCP | Values for Binding ID(s)
indication selects can reselect e.g. when available for selection
selected producer is not and re-selection
available
NF Service Instance The indicated NF Service | An equivalent NF Service | NF Service Instance D, NF
Instance instance Service Set ID, NF Instance

- within the NF Service | ID, NF SetID
Set (if applicable)

- within the NF instance

- within the NF Set (if

applicable)
NF Service Set Any NF Service instance | Any NF Service instance | NF Service Set ID, NF
within the indicated NF within an equivalent NF Instance ID, NF Set ID
Service Set Service Set within the NF
Set (f applicable)
(Note 2)
NF Instance Any equivalent NF Service | Any equivalent NF Service | NF Instance ID, NF Set ID
instance within the NF instance within a different
instance NF instance within the NF
Set (if applicable)
NF Set Any equivalent NF Service | Any equivalent NF Service | NF Set ID
instance within the instance within the NF Set

indicated NF Set

NOTE 1- i binding indicafion is not available, the NF Consumer/SCP routes the service request {o the target based on
routing information available.

NOTE 2:NF Service Ses in different NFs are considered equivalent if they include same type and variant (e.g. identical
NF Service Set ID) of NF Services.





