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1. Introduction
-
2. Reason for Change
Complete the definition of the NFDiscovery service API:
- The method used to implement the search operation on the nf-instances collection resource is changed from POST to GET, to make it easier the caching of search results

- A property "priority" is added to NFProfile and NFService data types, to achieve a similar functionality as in DNS SRV records, where typically the service selection can be done based not only on capacity (or weight) but also on a priority value.
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 29.510 v0.5.0
* * * First Change * * * *

5.3.2.2
NFDiscover

5.3.2.2.1
General




Figure 5.3.2.2.1-1: NF Discovery Request
1.
The NF Service Consumer shall send an HTTP GET request to the resource URI "nf-instances" collection resource. The input filter criteria for the discovery request shall be included in query parameters.
2.
On success, "200 OK" shall be returned. The response body shall contain a validity period, during which the search result can be cached by the NF Service Consumer, and an array of NF profile objects, that satisfy the search filter criteria (e.g., all NF Instances offering a certain NF Service name). If the NF Service Consumer is not allowed to discover the NF services for the requested NF type provided in the query parameters, the NRF shall return "403 Forbidden" response. 

* * * Next Change * * * *

6.2
Nnrf_NFDiscovery Service API

6.2.1
API URI

URIs of this API shall have the following root:

{apiRoot}/{apiName}/{apiVersion}/

where the "apiName" shall be set to "nnrf-disc" and the "apiVersion" shall be set to "v1" for the current version of this specification.

* * * Next Change * * * *

6.2.3
Resources 

6.2.3.1
Overview
The structure of the Resource URIs of the NFDiscovery service is shown in Figure 6.2.3.1-1.
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Figure 6.2.3.1-1: Resource URI structure of the NFDiscovery API
Table 6.2.3.1-1 provides an overview of the resources and applicable HTTP methods.

Table 6.2.3.1-1: Resources and methods overview

	Resource name
	Resource URI
	HTTP method or custom operation
	Description

	nf-instances

(Store)
	{apiRoot}/nnrf-disc/v1/nf-instances
	GET


	Retrieve a collection of NF Instances according to certain filter criteria.


6.2.3.2
Resource: nf-instances (Store)

6.2.3.2.1
Description

This resource represents a collection of the different NF instances registered in the NRF.
This resource is modelled as the Store resource archetype (see subclause C.3 of 3GPP TS 29.501 [5]).

6.2.3.2.2
Resource Definition

Resource URI: {apiRoot}/nnrf-disc/v1/nf-instances
This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.

Table 6.2.3.2.2-1: Resource URI variables for this resource
	Name
	Definition

	apiRoot
	See subclause 6.1.1


6.2.3.2.3
Resource Standard Methods


6.2.3.2.3.1
GET
This operation retrieves a list of NF Instances, and their offered services, currently registered in the NRF, satisfying a number of filter criteria, such as those NF Instances offering a certain service name, or those NF Instances of a given NF type (e.g., AMF).
Table 6.2.3.2.3.1-1: URI query parameters supported by the GET method on this resource 
	Name
	Data type
	P
	Cardinality
	Description

	service-name
	array(string)
	M
	1..N
	This IE shall contain an array of service names for which the NRF is queried to provide the list of NF profiles. The NRF shall return the NF profiles that have at least one NF service matching the NF service names in this list. The NF service names returned by the NRF shall be an intersection of the NF service names requested and the NF service names registered in the NF profile.

	target-nf-type
	NFType
	M
	1
	This IE shall contain the NF type of the NF Service Producer being discovered.

	requester-nf-type
	NFType
	M
	1
	This IE shall contain the NF type of the NF Service Consumer that is invoking the Nnrf_NFDiscovery service.

	target-plmn
	PlmnId
	C
	0..1
	This IE shall be included when NF services in a different PLMN need to be discovered. When included, this IE shall contain the PLMN ID of the different PLMN.

	requester-plmn
	PlmnId
	C
	0..1
	This IE shall be included when NF services in a different PLMN need to be discovered. When included, this IE shall contain the PLMN ID of the requester NF.

	snssai
	array(Snssai)
	O
	0..N
	If included, this IE shall contain the list of S-NSSAI that are served by the services being discovered. The NRF shall use this to identify the NF services that have registered their support for these S-NSSAIs. The NRF shall return the NF profiles that have at least one S-NSSAI matching the S-NSSAIs in this list. The S-NSSAIs included in the NF services returned by the NRF shall be an intersection of the S-NSSAIs requested and the S-NSSAIs registered in the NF profile.

	dnn
	Dnn
	O
	0..1
	If included, this IE shall contain the DNN for which NF services serving that DNN is discovered. DNN may be included if the target NF type is “SMF” or "UPF".

	smf-serving-area
	string
	O
	0..1
	If included, this IE shall contain the serving area of the SMF. It may be included if the target NF type is "UPF".

	tai
	Tai
	O
	0..1
	Tracking Area Identity.

	ecgi
	Ecgi
	O
	0..1
	EPS Cell Global Identity.

	ncgi
	Ncgi
	O
	0..1
	NR Cell Global Identity.

	supi
	Supi
	O
	0..1
	If included, this IE shall contain the SUPI of the requester UE to search for an appropriate NF. SUPI may be included if the target NF type is “PCF”, “UDM” or “UDR”.

	supported-features
	SupportedFeatures
	O
	0..1
	List of features required to be supported by the target Network Function.


This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and response codes specified in table 6.1.3.2.3.1-3.
Table 6.2.3.2.3.1-2: Data structures supported by the GET Request Body on this resource 
	Data type
	P
	Cardinality
	Description

	n/a
	
	
	


Table 6.2.3.2.3.1-3: Data structures supported by the GET Response Body on this resource

	Data type
	P
	Cardinality
	Response

codes
	Description

	SearchResult
	M
	1
	200 OK
	The response body contains the result of the search over the list of registered NF Instances.

	ProblemDetails
	M
	1
	400 Bad Request
	The response body contains the error reason of the request message.

	ProblemDetails
	M
	1
	403 Forbidden
	This response shall be returned if the NF Service Consumer is not allowed to discover the NF Service(s) being queried.

	ProblemDetails
	M
	1
	500 Internal Server Error
	The response body contains the error reason of the request message.


6.2.3.2.4
Resource Custom Operations



	
	
	

	
	
	

	
	
	








	
	
	
	
	

	
	

	
	
	





	
	
	
	

	
	
	
	













	
	
	
	

	

	

	
	
	
	

	
	
	
	
	

	
	
	
	
	


* * * Next Change * * * *

6.2.6
Data Model

6.2.6.1
General

This subclause specifies the application data model supported by the API.

Data types that may be common to multiple APIs (offered by the same or different NFs) should be specified in a new separate TS (similar approach as for TS 29.230 for Diameter AVPs).

Table 6.2.6.1-1 specifies the data types defined for the Nnrf service based interface protocol.

Table 6.2.6.1-1: Nnrf_NFDiscovery specific Data Types
	Data type
	Section defined
	Description

	SearchResult
	6.2.6.2.2
	

	NFProfile
	6.2.6.2.3
	

	NFService
	6.2.6.2.x
	


Table 6.2.6.1-2 specifies data types re-used by the Nnrf service based interface protocol from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nnrf service based interface. 
Table 6.2.6.1-2: Nnrf_NFDiscovery re-used Data Types
	Data type
	Reference
	Comments

	Snssai
	3GPP TS 29.571 [7]
	

	PlmnId
	3GPP TS 29.571 [7]
	

	Dnn
	3GPP TS 29.571 [7]
	

	Tai
	3GPP TS 29.571 [7]
	

	Ecgi
	3GPP TS 29.571 [7]
	

	Ncgi
	3GPP TS 29.571 [7]
	

	SupportedFeatures
	3GPP TS 29.571 [7]
	

	DefaultNotificationSubscriptions
	3GPP TS 29.510
	See clause 6.1.6.2.5

	IPEndPoint
	3GPP TS 29.510
	See clause 6.1.6.2.6

	NFType
	3GPP TS 29.510
	See clause 6.1.6.3.3

	UdrInfo
	3GPP TS 29.510
	See clause 6.1.6.2.7

	SupiRange
	3GPP TS 29.510
	See clause 6.1.6.2.8

	AmfInfo
	3GPP TS 29.510
	See clause 6.1.6.2.9

	SmfInfo
	3GPP TS 29.510
	See clause 6.1.6.2.10


6.2.6.2
Structured data types
6.2.6.2.1
Introduction



This subclause defines the structures to be used in resource representations. 

Allowed structures are: array, object.
6.2.6.2.2
Type: SearchResult
Table 6.2.6.2.2-1: Definition of type SearchResult
	Attribute name
	Data type
	P
	Cardinality
	Description

	
	
	
	
	

	validityPeriod
	integer
	M
	1
	It shall contain the time in seconds during which the discovery result is considered valid and can be cached by the NF Service Consumer.

	nfInstances
	array(NFProfile)
	O
	0..N
	If present, it shall contain an array of NF Instance profiles, matching the search criteria indicated by the query parameters of the discovery request.


Editor's Note:
It must be described in the HTTP Headers section of this TS that the value of validityPeriod must be aligned with the values included in the standard cache control related headers. 
6.2.6.2.3
Type: NFProfile

Table 6.2.6.2.3-1: Definition of type NFProfile

	Attribute name
	Data type
	P
	Cardinality
	Description

	nfInstanceID
	string
	M
	1
	Unique identity of the NF Instance.

	nfType
	NFType
	M
	1
	Type of Network Function

	plmn
	PlmnId
	O
	0..1
	PLMN of the Network Function

	sNssais
	array(Snssai)
	O
	0..N
	NSSAIs of the Network Function

	fqdn
	Fqdn
	C
	0..1
	FQDN of the Network Function (NOTE 1)

	ipv4Addresses
	array(Ipv4Addr)
	C
	0..N
	IPv4 address(es) of the Network Function (NOTE 1)

	ipv6Addresses
	array(Ipv6Addr)
	C
	0..N
	IPv6 address(es) of the Network Function (NOTE 1)

	ipv6Prefixes
	array(Ipv6Prefix)
	C
	0..N
	IPv6 prefix of the Network Function (NOTE 1)

	capacity
	integer
	O
	0..1
	Static capacity information, expressed as a weight relative to other NF instances of the same type; if capacity is also present in the nfServiceList parameters, those will have precedence over this value. (See NOTE 2)

	priority
	integer
	O
	0..1
	Priority (relative to other NFs of the same type), to be used for NF/Service selection; lower values indicate a higher priority. If priority is also present in the nfServiceList parameters, those will have precedence over this value. (See NOTE 2)

	udrInfo
	UdrInfo
	O
	0..1
	Specific data for the UDR (ranges of SUPI, …)

	amfInfo
	AmfInfo
	O
	0..1
	Specific data for the AMF (AMF Set ID, …)

	smfInfo
	smfInfo
	O
	0..1
	Specific data for the SMF (DNN's, …)

	nfServices
	array(NFService)
	O
	0..N
	List of NF Service Instances

	NOTE 1:
At least one of the addressing parameters (fqdn, ipv4address, ipv6adress and ipv6Prefix) shall be included in the NF Profile.
NOTE 2: 
The capacity and priority parameters, if present, are used for NF selection and load balancing. NFs with a lower priority value shall be selected before NFs with a higher priority value; for NFs with equal priority value, the selection shall consider the relative capacity (weight) value of the NFs.


6.2.6.2.x
Type: NFService

Table 6.2.6.2.x-1: Definition of type NFService
	Attribute name
	Data type
	P
	Cardinality
	Description

	serviceInstanceID
	string
	M
	1
	Unique ID of the service instance within a given NF Instance

	serviceName
	string
	M
	1
	Name of the service instance (e.g. "udm-sdm")

	version
	string
	M
	1
	Version of the service instance (e.g. "v1")

	schema
	string
	M
	1
	Protocol schema (e.g. "http", "https")

	fqdn
	string
	O
	0..1
	FQDN of the NF where the service is hosted (see NOTE 1)

	ipEndPoints
	array(IpEndPoint)
	O
	0..N
	IP address(es) and port information of the Network Function (including IPv4 and/or IPv6 address) where the service is listening for incoming service requests (see NOTE 1)

	apiPrefix
	string
	O
	0..1
	Optional path segment(s) used to construct the {apiRoot} variable of the different API URIs, as described in 3GPP TS 29.501 [3], subclause 4.4.1 (optional deployment-specific string that starts with a "/" character)

	defaultNotificationSubscriptions
	array(DefaultNotificationSubscriptions)
	O
	0..N
	Notification endpoints for different notification types.

	capacity
	integer
	O
	0..1
	Static capacity information, expressed as a weight relative to other services of the same type. (See NOTE 2)

	priority
	integer
	O
	0..1
	Priority (relative to other services of the same type), to be used for NF/Service selection; lower values indicate a higher priority. (See NOTE 2)

	supportedFeatures
	SupportedFeatures
	O
	0..1
	Supported Features of the NF Service instance

	NOTE 1:
If both the fqdn and ipEndpoint attributes are not present, the FQDN and IP address related attributes from the NF Profile shall be used to construct the API URIs of this service.
NOTE 2: 
The capacity and priority parameters, if present, are used for service selection and load balancing. NF Service Instances with a lower priority value shall be selected before NF Service Instances with a higher priority value; for NF Service Instances with equal priority value, the selection shall consider the relative capacity (weight) value of the NF Service Instances.


* * * End of Changes * * * *
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