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	Reason for change:
	1) Stage 2 defines the concepts of Binding Indication and Routing Binding Indication (see e.g. clause 6.3.1.0 of TS 23.501). Different terms have been used in stage 3, i.e. "client binding indication" and "server binding indication" that correspond to the Binding Indication and Routing Binding Indication respectively. For consistency, it is proposed to align the stage 3 terminology on stage 2. 

2) Few stage 2 requirements for binding for subscription / notification are not yet covered in stage 3: 

a) A binding for a subscription may contain a Service name field in the Binding Indication and Routing Binding Indication. The Service name relates to the service of a NF service consumer that will handle the notification; it is used by the NF service producer or SCP to find an alternative notification endpoint at service level (if a service name is present) or at NF instance level (otherwise) if the notification endpoint received during the subscription is not reachable. 

b) The NF service consumer may update a Binding Indication in a new subscription request to the NF service producer or in a notification response (see clause 6.3.1.0 of TS 23.501).

c) A subscription request may also contain a Routing Binding Indication, that can be used in case of indirect communication by the SCP to route the message (see clause 6.3.1.0 of TS 23.501).

d) A NF producer may provide an updated binding indication in the response to a subsequent subscription request from the NF Service consumer.  

e) An NF service consumer may subscribe via another NF. For example, NF_A may subscribe to NF_B on behalf of NF_C. NF_A additionally subscribes to subscription related events. In this case, both the binding indications from NF_C and NF_A are provided to the NF service producer NF_B.  

The NF_C’s binding indication is used for reselection of a notification endpoint, which is used for event notification. The NF_A’s binding indication is used for reselection of a notification endpoint, which is used for subscription change event notification.

The Binding Indication for notifications to subscription related events shall be associated with an applicability indicating "subscription events".

3) A binding created as part of a service request shall be associated with an applicability indicating "other service" and include the service name (see CR 23.502 #1961).

4) A binding may also be created or updated as part of a service request creating a callback (other than notification) resource (e.g. V-SMF or I-SMF callback URI sent to the H-SMF or SMF), or as part of a callback response, to be used for subsequent callback requests initiated by the NF Service Producer (e.g. H-SMF or SMF initiated PDU session modification). 


	
	


	Summary of change:
	1) "Client binding" and "server binding" are renamed "Binding Indication" and "Routing Binding Indication".

2) The description of the binding procedure for subscribe/notify is completed to align with all stage 2 requirements.

3) A new service name parameter is defined in Binding Indication and Routing Binding Indication. 

4) A new scope parameter is added to the Binding Indication to indicate the applicability of a binding indication in a service request.  

5) Binding for callbacks (other than notification) is defined to allow callback requests to be routed using binding principles similar to those used for notifications.

6) Since multiple binding indications may be provided in a service request, the 3gpp-Sbi-Binding header is defined as a comma-separated list of Binding Indications. 


	
	

	Consequences if not approved:
	Inconsistent terminology between stage 2 and stage 3. 
Incomplete binding support for subscribe/notify.
Incomplete binding support for binding created as part of a service request.
Binding procedures are not supported for callback requests (other than notifications).
It is not possible to convey multiple Binding Indications in a service request. 
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* * * First Change * * * *
[bookmark: _Toc19708938][bookmark: _Toc27745009]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-ServerRouting-Binding
	Clause 5.2.3.2.5
	This header is used in a service request to signal binding information to direct the service request to an HTTP server which has the targeted NF Service Resource context (see clause 6.12).

	3gpp-Sbi-Client-Binding
	Clause 5.2.3.2.6
	This header is used to signal binding information related to an NF Service Resource to a future consumer (HTTP client) of that resource (see clause 6.12).

	3gpp-Sbi-Discovery-*
	Clause 5.2.3.2.7
	Headers beginning with the prefix 3gpp-Sbi-Discovery- are used in indirect communication mode for discovery and selection of a suitable producer by the SCP. Such headers may be included in any SBI message and include information allowing an SCP to find a suitable producer as per the consumer's included delegated discovery parameters.

	3gpp-Sbi-Producer-Id
	Clause 5.2.3.2.8
	This header is used in a service response from the SCP to the NF Service Consumer, when using indirect communication with delegated discovery and the NF Service Producer does not return a binding indication in a service response creating a resource. See clause 6.10.3.4. 



* * * Next Change * * * *
[bookmark: _Toc9501019][bookmark: _Toc27745013]5.2.3.2.5	3gpp-Sbi-ServerRouting-Binding
This header contains a Routing bBinding iIndication associated used to direct a service request to an HTTP server which has the targeted NF service resource context (see clause 6.12).
The encoding of the header follows the ABNF as defined in IETF RFC 7230 [12].
3gpp-Sbi-ServerRouting-Binding = "3gpp-Sbi-ServerRouting-Binding" ":" OWS "bl=" blvalue 1*( OWS ";" parameter)
blvalue			= "nfinstance" / "nfset" / "nfserviceinstance" / "nfserviceset"
parameter			=  parametername "=" token
parametername	= "nfinst" / "nfset" / "nfservinst" / "nfserviceset" / "servname" 
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].
- servname (service name): indicates the name of a service, as defined in 3GPP TS 29.510 [8], or a custom service that handles a notification or a callback request. It may be present in a Routing Binding Indication in a notification or a callback request. 
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-ServerRouting-Binding: bl=nfset; nfset=set1.smfset.5gc.mnc012.mcc345
EXAMPLE 2:	Binding to an SMF instance within SMF set of Example 1: 

3gpp-Sbi-RoutingServer-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-RoutingServer-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-RoutingServer-Binding: bl=nfset; nfset= set1.region48.amfset.5gc.mnc012.mcc345
EXAMPLE 5:	Binding for a subscription (i.e. notification requests) to AMF set 1 within AMF region 48 (hexadecimal) and Namf_Communication service:
3gpp-Sbi-Routing-Binding: bl=nfset; nfset= set1.region48.amfset.5gc.mnc012.mcc345; servname=namf-comm


* * * Next Change * * * *
[bookmark: _Toc27745014]5.2.3.2.6	3gpp-Sbi-Client-Binding
This header contains a bcomma-delimited list of Binding iIndications from an HTTP server for storage and subsequent use by an HTTP client (see clause 6.12).
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))
blvalue			= "nfinstance" / "nfset" / "nfserviceinstance" / "nfserviceset"
parameter			=  parametername "=" token
parametername	= "nfinst" / "nfset" / "nfservinst" / "nfserviceset" / "servname" / "scope"
scope				= "other-service" / "callback" / "subscription-events"

The following parameters are defined:
-	scope: indicates the applicability of a Binding Indication in a service request. This may take one of the following values: 
-	"other-service": the binding information applies to other service(s) that the NF Service Consumer may later on provide as an NF Service Producer (see clause 6.12.3); 
-	"subscription-events": the binding information applies to subscription change event notifications (see clause 6.12.4); 
-	"callback": the binding information applies to notification or callback requests (see clauses 6.12.4 and 6.12.x). 
The absence of this parameter in a Binding Indication in a service request shall be interpreted as "callback".

Two scope parameters may be present in a Binding Indication if the binding information applies to notification/callback requests and to other services.
[bookmark: _GoBack]- servname (service name): indicates the name of a service, as defined in 3GPP TS 29.510 [8], or a custom service, i.e.: 
-	the name of the service that handles a notification or a callback request, when present in a Binding Indication for a subscription or a callback, i.e. with a scope parameter absent or set to "callback"; or 
-	the name of the other service(s) for which the binding applies, when present in a Binding Indication in a service request for the other services the NF Service Consumer can provide later on as an NF Service Producer, i.e. with the scope parameter set to "other-service". More than one servname parameter may be present to represent multiple such services. The absence of this parameter in a Binding Indication with the scope parameter set to "other-service" shall be interpreted as binding information that applies to all the services that the NF Service Consumer may provide later as an NF Service Producer. 
-	Thethe definition and encoding of the blvalue and other parameters shall be as defined for the 3gpp-Sbi-ServerRouting-Binding in clause 5.2.3.2.5.
EXAMPLES 1 to 5:	Same as EXAMPLES 1 to 5 defined in clause 5.2.3.2.5, with the header name "3gpp-Sbi-Binding" instead of "3gpp-Sbi-Routing-Binding".
EXAMPLE 6:	Subscription request from one NF on behalf of another NF, with 2 binding indications: 

3gpp-Sbi-Binding: bl=nfset; nfset=set1.udmset.5gc.mnc012.mcc345; servname=nudm-ee;scope=subscription-events, bl=nfset; nfset=set1.nefset.5gc.mnc012.mcc345; servname=nnef-event-exposure
EXAMPLE 7:	Service request with 2 binding indications, for callback requests and for other services the NF Service Consumer may provide later as an NF Service Producer:   

3gpp-Sbi-Binding: bl=nfinstance; nfinst=54804518-4191-46b3-955c-ac631f953ed8; nfset=set1.smfset.5gc.mnc012.mcc345; servname=nsmf-pdusession, bl=nfinstance; nfinst=54804518-4191-46b3-955c-ac631f953ed8; nfset=set1.smfset.5gc.mnc012.mcc345; scope=other-service; servname=nsmf-event-exposure
EXAMPLE 8:	Service request with one binding indication applying to notification/callback requests and to any other services the NF Service Consumer may provide later as an NF Service Producer:   

3gpp-Sbi-Binding: bl=nfset; nfset=set1.region48.amfset.5gc.mnc012.mcc345; scope=callback; scope=other-service

* * * Next Change * * * *
[bookmark: _Toc4121472][bookmark: _Toc27745121]6.12	Binding between an NF Service Consumer and an NF Service Resource
[bookmark: _Toc4121473][bookmark: _Toc27745122]6.12.1	General
A bBinding iIndication for an NF Service Resource may be provided to an NF Service Consumer of the resource as part of the Direct or Indirection Communication procedures, to be used in subsequent related service requests. This allows the NF Service Resource owner to indicate that the NF Service Consumer, for a particular resource, 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 this 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 or modifying an explicit or an implicit subscription, or as part of a notification response, to be used for subsequent notification requests initiated by the NF Service Producer (see clause 4.17.12.3 of 3GPP TS 23.502 [4]); 
[bookmark: _Hlk33082535]4)	service response creating an implicit or explicit subscription or updating a subscription, or as part of a notification request, to be used for subsequent operations on the subscription (see clause 4.17.12.4 of 3GPP TS 23.502 [4]); 
5)	service request creating a callback (other than notification) resource (e.g. V-SMF or I-SMF callback URI sent to the H-SMF or SMF), or as part of a callback response, to be used for subsequent callback requests initiated by the NF Service Producer (e.g. H-SMF or SMF initiated PDU session modification). 
Two types of binding information are defined to manage the binding between an NF Service Consumer and an NF Service Resource:
1)  A client bBinding Indication conveys binding information for a resource which must be stored by the consumer (client) of that resource and used by the client to direct future requests to the resource.  When contained in a service request, the client binding information is associated with a resource owned by the NF Service Consumer for the current transaction.  When contained in a service response, the client binding information is associated with a resource owned by the NF Service Producer for the current transaction.
2)  A server Routing bBinding Indication conveys binding information to direct a request from a client to a server which has the resource context. Server A Routing bBinding information Indication shall only be contained in a service request. 
A same service request may convey more than one Binding Indication, e.g.: 
-	to provide bindings for notification or callback (i.e. bullets 3 or 5) and for other services that the NF service consumer can provide later as a NF Service Producer (i.e. bullet 2); or
-	to provide binding information for different event notifications, when creating a subscription on behalf of another NF (see clause 6.12.4).
The scope parameter in a Binding Indication in a service request identifies the applicability of (i.e. scenario associated with) the binding information.   
A service request may convey one or more bBinding information Indications as described above for a resource using a 3gpp-Sbi-Client-Binding header and/or include a bBinding Routing information Indication to influence routing of the request e.g. to an appropriate set of NF Service Producers or to an appropriate service set of the NF Service Producer using a 3gpp-Sbi-ServerRouting-Binding header.  A service response may convey a bBinding Indicationinformation for a resource using a 3gpp-Sbi-Client-Binding header.  
NOTE:	An HTTP request can contain for instance one 3gpp-Sbi-Binding header containing two Binding Indications for other services and for callbacks, and one 3gpp-Sbi-Routing-Binding header conveying a Routing Binding Indication. 

* * * Next Change * * * *
[bookmark: _Toc27745123]6.12.2	Binding created as part of a service response
An NF Service Producer may provide a client bBinding iIndication in a service response by including a 3gpp-Sbi-Client-Binding header (see clause 5.2.3.2.5) 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 client bBinding iIndication received from the NF Service Producer and include it in a 3gpp-Sbi-ServerRouting-Binding header in subsequent related service requests targeting the NF Service Resource. The NF Service Consumer or the SCP shall use this information for selecting or reselecting an NF Service Producer which has access to the NF Service Resource context, for direct or indirect communication respectively, as specified in clause 6.3.1.0 of 3GPP TS 23.501 [3].
NOTE:	The client bBinding iIndication can be part of an HTTP response with or without payload body, e.g. in a 204 No Content. The serverRouting bBinding iIndication can be part of an HTTP request with or without payload body, e.g. in a DELETE request.

* * * Next Change * * * *
[bookmark: _Toc27745124]6.12.3	Binding created as part of a service request
An NF Service Consumer may provide a client bBinding iIndication in a service request by including a 3gpp-Sbi- Client-Binding header (see clause 5.2.3.2.6) 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 scope parameter indicating "other-service"; 
-	optionally the service name parameter indicating the service(s) for which the binding information applies. If no service name is indicated in the Binding Indication, the binding information applies to any service that the NF Service Consumer can provide as an NF Service Producer.
The NF Service Producer shall store the client bBinding iIndication received from the NF Service Consumer and include it in a 3gpp-Sbi-ServerRouting-Binding header in subsequent service requests it sends, where the NF Service Consumer acts as an NF Service Producer. The NF Service Producer (when acting as a NF service consumer) or the SCP shall use this information for selecting or reselecting an NF Service Producer which has access to the original consumer's NF Service Resource context, for direct or indirect communication respectively, as specified in clause 6.3.1.0 of 3GPP TS 23.501 [3].

* * * Next Change * * * *
[bookmark: _Toc27745125]6.12.4	Binding for explicit or implicit subscription requests
A NF Service Consumer may provide a client bBinding iIndication in a service request creating an explicit or an implicit subscription by including a 3gpp-Sbi-Client-Binding header (see clause 5.2.3.2.6) in an HTTP request as specified in clause 6.12.3 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 scope parameter indicating "subscription-events" if the binding information is applicable to subscription change event notification (see clause 4.17.12.4 of 3GPP TS 23.502 [4]); 
-	optionally, the scope parameter indicating "callback" if the binding information is applicable to notification and callback requests; the absence of this parameter shall also be interpreted as binding information is applicable to callback (i.e. notification) requests; 
-	optionally the service name parameter indicating the service that will handle the notification. 
The NF Service Producer shall store the client bBinding iIndication received from the NF Service Consumer and include it in a 3gpp-Sbi-ServerRouting-Binding header in subsequent notification requests it sends to the NF Service Consumer (that acts as an HTTP server) related to this subscription. The NF Service Producer or the SCP shall use this information for selecting or reselecting an NF Service Consumer (HTTP server) which has access to the original consumer's NF Service Resource context, for direct or indirect communication respectively, as specified in clause 6.3.1.0 of 3GPP TS 23.501 [3]. If the notification endpoint provided in the subscription is not reachable, the NF Service Producer or SCP shall look up for an alternative notification endpoint address at the service level (i.e. NF Service registered in NRF) if the Binding Indication contains a service name, or at the NF instance level (i.e. NF Profile registered in NRF) if the Binding Indication does not contain a service name. The NF Service Producer or SCP shall exchange the authority part of the notification URI (or callback URI) with the new notification endpoint address and shall use that URI in subsequent notifications. 
The NF Service Consumer may provide an updated Binding Indication to the NF Service Producer in a service request modifying the subscription or in a notification response. 
The NF Service Producer may also provide a client bBinding iIndication in a service response creating or modifying an explicit or an implicit subscription by including a 3gpp-Sbi-Client-Binding header (see clause 5.2.3.2.5) in the HTTP response as specified in clause 6.12.2. If the service request creates a resource and a subscription, the client binding returned in the HTTP response shall apply to both the NF Service Resource and the subscription, i.e. the created resource and subscription shall be bound to the same (service) set of producers or producer instance. The NF Service Consumer shall store the client bBinding iIndication received from the NF Service Producer and include it in a 3gpp-Sbi-ServerRouting-Binding header in subsequent related service requests as specified in clause 6.12.2.
A subscription request may also contain a Routing Binding Indication, that can be used in case of indirect communication by the SCP to route the message to the NF Service Producer.
A service request creating an explicit subscription on behalf of another NF (e.g. UDM subscribing to an AMF event on behalf of the NEF) may include a Binding Indication for subscription change event notification (e.g. notifications to UDM upon AMF change) and a Binding Indication for the event notifications to the other NF (e.g. AMF notification to the NEF). The scope parameter shall be set to "subscription-events" in the former Binding Indication and it shall be set to "callback" or be absent in the latter Binding Indication.    

* * * Next Change * * * *
6.12.x	Binding for service requests creating a callback resource
A NF Service Consumer may provide a Binding Indication in a service request creating a callback (other than notification) resource (e.g. V-SMF or I-SMF callback URI sent to the H-SMF or SMF), by including a 3gpp-Sbi-Binding header (see clause 5.2.3.2.6) in an HTTP request as specified in clause 6.12.4, with the scope parameter being absent or indicating "callback".
The NF Service Producer shall behave as specified in clause 6.12.4, with the "notification endpoint" being replaced by the callback endpoint. 
The NF Service Consumer may provide an updated Binding Indication as part of a callback response, to be used for subsequent callback requests initiated by the NF Service Producer. 


* * * End of Changes * * * *

