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* * * First Change * * * *

6.1.6.2.3
Type: NFService

Table 6.1.6.2.3-1: 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
	ServiceName
	M
	1
	Name of the service instance (e.g. "nudm-sdm")

	versions
	array(NFServiceVersion)
	M
	1..N
	The API versions supported by the NF Service and if available, the corresponding retirement date of the NF Service.

The different array elements shall have distinct unique values for "apiVersionInUri", and consequently, the values of "apiFullVersion" shall have a unique first digit version number.

	scheme
	UriScheme
	M
	1
	URI scheme (e.g. "http", "https")

	nfServiceStatus
	NFServiceStatus
	M
	1
	Status of the NF Service Instance (see NOTE 3)

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

	interPlmnFqdn
	Fqdn
	O
	0..1
	If the NF service needs to be discoverable by other NFs in a different PLMN, then an FQDN that is used for inter PLMN routing as specified in 3GPP TS 23.003 [12] may be registered with the NRF (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 [5], subclause 4.4.1

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

	allowedPlmns
	array(PlmnId)
	O
	0..N
	PLMNs allowed to access the service instance

	allowedNfTypes
	array(NFType)
	O
	0..N
	Type of the NFs allowed to access the service instance

	allowedNfDomains
	array(string)
	O
	0..N
	Pattern (regular expression according to the ECMA-262 dialect [8]) representing the NF domain names allowed to access the service instance.

	allowedNssais
	array(Snssai)
	O
	0..N
	S-NSSAI of the allowed slices to access the service instance

	priority
	integer
	O
	0..1
	Priority (relative to other services of the same type) in the range of 0-65535, to be used for NF Service selection; lower values indicate a higher priority. (See NOTE 2).

The NRF may overwrite the received priority value when exposing an NFProfile with the Nnrf_NFDiscovery service.

	capacity
	integer
	O
	0..1
	Static capacity information in the range of 0-65535, expressed as a weight relative to other services of the same type. (See NOTE 2).

	load
	integer
	O
	0..1
	Dynamic load information, ranged from 0 to 100, indicates the current load percentage of the NF Service.

	recoveryTime
	DateTime
	O
	0..1
	Timestamp when the NF service was (re)started (NOTE 3, NOTE 4)

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

	NOTE 1:
If the fqdn, interPlmnFqdn 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 NF selection and load balancing. The priority and capacity attributes shall be used for NF selection in the same way that priority and weight are used for server selection as defined in IETF RFC 2782 [23].

NOTE 3:
The NRF shall notify NFs subscribed to receiving notifications of changes of the NF profile, if the recoveryTime or the nfServiceStatus is changed. See subclause 6.2 of 3GPP TS 23.527 [27]. 

NOTE 4:
A requester NF subscribed to NF status changes may consider that all the resources created in the NF service before the NF service recovery time have been lost. This may be used to detect a restart of a NF service and to trigger appropriate actions, e.g. release local resources. See subclause 6.2 of 3GPP TS 23.527 [27].


* * * Next Change * * * *

6.1.6.2.20
Type: PcfInfo

Table 6.1.6.2.20-1: Definition of type PcfInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	dnnList
	array(Dnn)
	O
	1..N
	DNNs supported by the PCF

	supiRanges
	array(SupiRange)
	O
	1..N
	List of ranges of SUPIs that can be served by the PCF instance. If not provided, the PCF can serve any SUPI.


* * * Next Change * * * *

6.1.6.2.24
Type: InterfaceUpfInfoItem

Table 6.1.6.2.24-1: Definition of type InterfaceUpfInfoItem

	Attribute name
	Data type
	P
	Cardinality
	Description

	interfaceType
	UPInterfaceType
	M
	1
	User Plane interface type

	ipv4EndpointAddresses
	array(Ipv4Addr)
	C
	0..N
	Available endpoint IPv4 address(es) of the User Plane interface (NOTE 1)

	ipv6EndpointAddresses
	array(Ipv6Addr)
	C
	0..N
	Available endpoint IPv6 address(es) of the User Plane interface (NOTE 1)

	endpointFqdn
	Fqdn
	C
	0..1
	FQDN of available endpoint of the User Plane interface (NOTE 1)

	networkInstance
	string
	O
	0..1
	Network Instance (See 3GPP TS 29.244 [21]) associated to the User Plane interface

	NOTE 1:
At least one of the addressing parameters (ipv4address, ipv6adress or endpointFqdn) shall be included in the InterfaceUpfInfoItem.


* * * Next Change * * * *

6.1.6.2.28
Type: TacRange

Table 6.1.6.2.28-1: Definition of type TacRange
	Attribute name
	Data type
	P
	Cardinality
	Description

	start
	string
	O
	0..1
	First value identifying the start of a TAC range, to be used when the range of TAC's can be represented as a hexadecimal range (e.g., TAC ranges). 3-octet string identifying a tracking area code, each character in the string shall take a value of "0" to "9" or "A" to "F" and shall represent 4 bits. The most significant character representing the 4 most significant bits of the TAC shall appear first in the string, and the character representing the 4 least significant bit of the TAC shall appear last in the string.
Pattern: "^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6}$)"

	end
	string
	O
	0..1
	Last value identifying the end of a TAC range, to be used when the range of TAC's can be represented as a hexadecimal range (e.g. TAC ranges). 3-octet string identifying a tracking area code, each character in the string shall take a value of "0" to "9" or "A" to "F" and shall represent 4 bits. The most significant character representing the 4 most significant bits of the TAC shall appear first in the string, and the character representing the 4 least significant bit of the TAC shall appear last in the string.
Pattern: "^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6})$"

	pattern
	string
	O
	0..1
	Pattern (regular expression according to the ECMA-262 dialect [8]) representing the set of TAC's belonging to this range. A TAC value is considered part of the range if and only if the TAC string fully matches the regular expression.

	NOTE:
Either the start and end attributes, or the pattern attribute, shall be present.


EXAMPLE 1:
TAC range. From: 543000 To: 5433E7 (i.e., 1000 TAC numbers)
JSON: { "start": "543000", "end": "5433E7" }

EXAMPLE 2:
TAC range. From: 54E000 To: 54EFFF (i.e., 4096 TAC numbers)
JSON: { "pattern": "^54E[0-9a-fA-F]{3}$" }, or
JSON: { "start": "54E000",  "end": "54EFFF" }

* * * Next Change * * * *

6.1.7.3
Application Errors

The application errors defined for the Nnrf_NFManagement service are listed in Table 6.1.7.3-1.

Table 6.1.7.3-1: Application errors

	Application Error
	HTTP status code
	Description

	
	
	


* * * Next Change * * * *

6.2.6.2.4
Type: NFService

Table 6.2.6.2.4-1: 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
	ServiceName
	M
	1
	Name of the service instance (e.g. "udm-sdm")

	versions
	array(NFServiceVersion)
	M
	1..N
	The API versions supported by the NF Service and if available, the corresponding retirement date of the NF Service.

The different array elements shall have distinct unique values for "apiVersionInUri", and consequently, the values of "apiFullVersion" shall have a unique first digit version number.

	scheme
	UriScheme
	M
	1
	URI scheme (e.g. "http", "https")

	nfServiceStatus
	NFServiceStatus
	M
	1
	Status of the NF Service Instance

	fqdn
	string
	O
	0..1
	FQDN of the NF where the service is hosted (see NOTE 1, NOTE 3)

	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, NOTE 5)

	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 [5], subclause 4.4.1 (optional deployment-specific string that starts with a "/" character)

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

	capacity
	integer
	O
	0..1
	Static capacity information in the range of 0-65535, expressed as a weight relative to other services of the same type. (See NOTE 2)

	load
	integer
	O
	0..1
	Latest known load information of the NF Service, ranged from 0 to 100 in percentage. (See NOTE 4)

	priority
	integer
	O
	0..1
	Priority (relative to other services of the same type) in the range of 0-65535, to be used for NF Service selection; lower values indicate a higher priority. (See NOTE 2)

	recoveryTime
	DateTime
	O
	0..1
	Timestamp when the NF service was (re)started 

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

	NOTE 1:
If both the fqdn and ipEndpoints 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. The priority and capacity attributes shall be used for NF selection in the same way that priority and weight are used for server selection as defined in IETF RFC 2782 [23].

NOTE 3:
If the requester-plmn in the query parameter is different from the PLMN of the discovered NF Service, then the fqdn attribute value, if included shall contain the interPlmnFqdn value registered by the NF Service during NF registration (see subclause 6.1.6.2.3).

NOTE 4:
The usage of the load parameter by the NF service consumer is implementation specific, e.g. be used for NF service selection and load balancing, together with other parameters.
NOTE 5:
If the ipEndPoints attribute is absent in the NF Service and NF Profile, the NF service consumer shall use the fqdn attribute value for DNS query and if the NF service consumer does not receive a port number during the DNS query it shall use the default HTTP port number, i.e. TCP port 80 for "http" URIs or TCP port 443 for "https" URIs as specified in IETF RFC 7540 [9] when invoking the service.


* * * Next Change * * * *

6.2.7.3
Application Errors

The application errors defined for the Nnrf_NFDiscovery service are listed in Table 6.2.7.3-1.

Table 6.2.7.3-1: Application errors

	Application Error
	HTTP status code
	Description

	
	
	


* * * Next Change * * * *

A.2
Nnrf_NFManagement API

(… text skipped for clarity …)

    UdrInfo:

      type: object

      properties:

        groupId:

          type: string

        supiRanges:

          type: array

          items:

            $ref: '#/components/schemas/SupiRange'

        gpsiRanges:

          type: array

          items:

            $ref: '#/components/schemas/IdentityRange'

        externalGroupIdentifiersRanges:

          type: array

          items:

            $ref: '#/components/schemas/IdentityRange'

        supportedDataSets:

          type: array

          items:

            $ref: '#/components/schemas/DataSetId'

    SupiRange:

      type: object

      properties:

        start:

          type: string

        end:

          type: string

        pattern:

          type: string

    IdentityRange:

      type: object

      properties:

        start:

          type: string

        end:

          type: string

        pattern:

          type: string

    DataSetId:

      anyOf:

        - type: string

          enum:

            - SUBSCRIPTION

            - POLICY

            - EXPOSURE

            - APPLICATION

        - type: string    

    UdmInfo:

      type: object

      properties:

        groupId:

          type: string

        supiRanges:

          type: array

          items:

            $ref: '#/components/schemas/SupiRange'

        gpsiRanges:

          type: array

          items:

            $ref: '#/components/schemas/IdentityRange'

        externalGroupIdentifiersRanges:

          type: array

          items:

            $ref: '#/components/schemas/IdentityRange'

        routingIndicators:

          type: array

          items:

            type: string

(… text skipped for clarity …)

    InterfaceUpfInfoItem:

      type: object

      required:

        - interfaceType

      properties:

        interfaceType:

          $ref: '#/components/schemas/UPInterfaceType'

        ipv4EndpointAddresses:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'

        ipv6EndpointAddresses:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Addr'

        endpointFqdn:

            $ref: '#/components/schemas/Fqdn'

        networkInstance:

          type: string

    UPInterfaceType:

      anyOf:

        - type: string

          enum:

            - N3

            - N6

            - N9

        - type: string

    PcfInfo:

      type: object

      properties:

        dnnList:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'

        supiRanges:

          type: array

          items:

            $ref: '#/components/schemas/SupiRange'

(… text skipped for clarity …)
    TaiRange:

      type: object

      required:

        - plmnId
        - tacRangeList
      properties:

        plmnId:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'

        tacRangeList:

          type: array

          items:

            $ref: '#/components/schemas/TacRange'
    TacRange:

      type: object

      properties:

        start:

          type: string

          pattern: '^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6})$'
        end:

          type: string

          pattern: '^([A-Fa-f0-9]{4}|[A-Fa-f0-9]{6})$'
        pattern:

          type: string

externalDocs:

  description: Documentation

  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.510/'

* * * Next Change * * * *

A.3
Nnrf_NFDiscovery API

(… text skipped for clarity …)

        - name: pgw-ind

          in: query
          description: Combined PGW-C and SMF or a standalone SMF

          schema:
            type: boolean
        - name: pgw

          in: query
          description: PGW FQDN of a combined PGW-C and SMF

          schema:

            $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'
(… text skipped for clarity …)

    NFProfile:

      type: object

      required:

        - nfInstanceId

        - nfType

        - nfStatus

      properties:

        nfInstanceId:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'

        nfType:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/NFType'

        nfStatus:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/NFStatus'

        plmn:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'

        sNssais:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'

        nsiList:

          type: array

          items:

            type: string

        fqdn:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/Fqdn'

        ipv4Addresses:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'

        ipv6Addresses:

          type: array

          items:

            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Addr'

        capacity:

          type: integer

          minimum: 0

          maximum: 65535

        load:

          type: integer

          minimum: 0
          maximum: 100
        locality:

          type: string

        priority:

          type: integer

          minimum: 0

          maximum: 65535

        udrInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/UdrInfo'

        udmInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/UdmInfo'

        ausfInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/AusfInfo'

        amfInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/AmfInfo'

        smfInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/SmfInfo'

        upfInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/UpfInfo'

        pcfInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/PcfInfo'

        bsfInfo:

          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/BsfInfo'

        customInfo:

          type: object

        recoveryTime:

          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'

        nfServices:

          type: array

          items:

            $ref: '#/components/schemas/NFService'

(… text skipped for clarity …)

* * * Next Change * * * *

A.4
NRF OAuth2 Authorization
(… text skipped for clarity …)

    AccessTokenErr:

      type: object

      required:

        - error

      properties:

        error:

          type: string

          enum:

            - invalid_request

            - invalid_client

            - invalid_grant

            - unauthorized_client

            - unsupported_grant_type

            - invalid_scope

        error_description:

          type: string

        error_uri:

          type: string

externalDocs:

  description: Documentation

  url: 'http://www.3gpp.org/ftp/Specs/archive/29_series/29.510/'

* * * End of Changes * * * *

