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* * * * First Change * * * *
[bookmark: _Toc11338364][bookmark: _Toc27584969][bookmark: _Toc36456912][bookmark: _Toc45027791][bookmark: _Toc45028626][bookmark: _Toc67681381][bookmark: _Toc130813935]5.2.2.3.2	Subscription to notifications of data change
Figure 5.2.2.3.2-1 shows a scenario where the NF service consumer sends a request to the UDM to subscribe to notifications of data change (see also 3GPP TS 23.502 [3] figure 4.2.2.2.2-1 step 14). The request contains a callback URI and the URI of the monitored resource.


Figure 5.2.2.3.2-1: NF service consumer subscribes to notifications
[bookmark: _Hlk96602538]1.	The NF service consumer sends a POST request to the parent resource (collection of subscriptions) (.../{ueId}/sdm-subscriptions), to create a subscription as present in message body. The payload body of the POST request shall contain a representation of the individual subscription resource to be created. 
An NF consumer supporting the "LimitedSubscriptions" feature shall create only one unique subscription per UE (identified by the ueId in URI) without additional filter criteria, or with a specific filter criteria (e.g. dnn and/or singleNssai), and set the "uniqueSubscription" IE with the value "true" in request body.
If the NF consumer subscribes to notifications of data change to URIs containing expected UE behaviours (e.g. Access and Mobility Subscription Data, Session Management Subscription Data), the subscription may include a threshold indicating that certain confidence and/or accuracy levels that must be met for the parameter(s) to be notified by UDM.
2a.	On success, the UDM responds with "201 Created" with the message body containing a representation of the created subscription. The Location HTTP header shall contain the URI of the created subscription.
In case of partial success, "201 Created" should contain only the monitores resource Uris that are supported by the UDM.
2b.	If there is no valid subscription data for the UE, HTTP status code "404 Not Found" shall be returned including additional error information in the response body (in the "ProblemDetails" element).
2c.	If the UE subscription data exist, but the requested subscription to data change notification cannot be created (e.g. due to an invalid/unsupported data reference to be monitored, contained in the SdmSubscription parameter), HTTP status code "501 Not Implemented" shall be returned including additional error information in the response body (in the "ProblemDetails" element).

"501 Not Implemented" shall be returned only when none of the montitoredResourceUris are supported by the UDM.
On failure, the appropriate HTTP status code indicating the error shall be returned and appropriate additional error information should be returned in the POST response body.
* * * * Next Change * * * *
[bookmark: _Toc11338577][bookmark: _Toc27585229][bookmark: _Toc36457195][bookmark: _Toc45028089][bookmark: _Toc45028924][bookmark: _Toc67681683][bookmark: _Toc130814286]6.1.6.1	General
This clause specifies the application data model supported by the API.
Table 6.1.6.1-1 specifies the data types defined for the Nudm_SDM service API.
Table 6.1.6.1-1: Nudm_SDM specific Data Types
	Data type
	Clause defined
	Description

	***skipped for clarity***

	AfRequestAuthorization
	6.1.6.2.91
	

	TimeSyncServiceId
	6.1.6.2.92
	

	LcsSubscriptionData
	6.1.6.2.93
	LCS Subscription Data

	ExpectedUeBehaviourThreshold
	6.1.6.2.X
	Expected UE Behaviour Threshold in SdmSubscription

	DefaultDnnIndicator
	6.1.6.3.2
	

	LboRoamingAllowed
	6.1.6.3.2
	

	UeUsageType
	6.1.6.3.2
	

	***skipped for clarity***

	AerialUeIndication
	6.1.6.3.18
	Indication on whether Aerial service for UE is allowed or not.

	UpuTransparentContainer
	6.1.6.3.2
	

	ProseDirectAllowed
	6.1.6.3.19
	Contains the ProSe Services that can be authorised by the given PLMN identity.

	UcPurpose
	6.1.6.3.20
	Purpose of the user consent

	UserConsent
	6.1.6.3.21
	User Consent

	ExpecedUeBehaviourDataset
	6.1.6.3.Z
	Expected UE Behaviour Dataset Names



…
…
***skipped for clarity***
* * * * Next Change * * * *
[bookmark: _Toc11338581][bookmark: _Toc27585233][bookmark: _Toc36457199][bookmark: _Toc45028093][bookmark: _Toc45028928][bookmark: _Toc67681687][bookmark: _Toc130814290][bookmark: _Toc11338582][bookmark: _Toc27585234][bookmark: _Toc36457200][bookmark: _Toc45028094][bookmark: _Toc45028929][bookmark: _Toc67681688][bookmark: _Toc130814291]6.1.6.2.3	Type: SdmSubscription
Table 6.1.6.2.3-1: Definition of type SdmSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	[Skipped for Clarity]

	dataRestorationCallbackUri
	Uri
	O
	0..1
	If present, it contains the URI where notifications about UDR-initiated data restoration shall be sent by UDM.
	

	udrRestartInd
	boolean
	O
	0..1
	May be present in request messages from the UDM consumers to the UDM.
If present:
- true: indicates that the registration message sent by the UDM consumer is due to a re-synchronization event, motivated by a previous reception at the UDM consumer of a Data Restoration Notification from the UDM
- false (or absent): indicates that this is a normal request message (i.e., not motivated by a data restoration notification event)
	

	expectedUeBehaviourThresholds
	map(ExpectedUeBehaviourThreshold)
	O
	1..N
	A map of expected UE Behaviour parameter thresholds. The key of the map shall be a (unique) valid JSON string per clause 7 of IETF RFC 8259 [22], with a maximum of 32 characters.

This IE may be present when NF-Consumer creating subscription requires certain confidence and/or accuracy levels to be met for the Expected UE Behaviour parameter(s) to be notified by the UDM, as specified in clause 4.15.6.2 of 3GPP TS 23.502 [3].
	

	NOTE 1:	The subscription expires if the last registration identified by the nfInstanceId for the UE is deregistered at the UDM, e.g. the UDM shall remove the SdmSubscription of the SMF, if the UE's last PDU session SMF registration of this SMF is deregistered.
NOTE 2:	If "singleNssai" is not included, and "dnn" is not included, the UDM shall notify the data change of all DNN configurations and network slice(s).
	If "singleNssai" is included, and "dnn" is not included, the UDM shall notify the data change of network slice identified by "singleNssai" and all DNN configurations for the requested network slice identified by "singleNssai".
	If "singleNssai" is not included, and "dnn" is included, the UDM shall notify the data change of all network slices where such DNN is available and all DNN configurations identified by "dnn".
	If "singleNssai" is included, and "dnn" is included, the UDM shall notify the data change of network slice identified by "singleNssai" where such DNN is available and the DNN configuration identified by "dnn", if such DNN is available in the network slice identified by "singleNssai".
NOTE 3:	The UDM should handle only the relative-path part (apiSpecificResourceUriPart, see 3GPP TS 29.501 [5] clause 4.4.1) and ignore possible inconsistencies in the base URI part.



[bookmark: _Toc11338609][bookmark: _Toc27585261][bookmark: _Toc36457227][bookmark: _Toc45028121][bookmark: _Toc45028956][bookmark: _Toc67681715][bookmark: _Toc130814318]* * * * Next Change * * * *
6.1.6.2.31	Type: SdmSubsModification
Table 6.1.6.2.31-1: Definition of type SdmSubsModification
	Attribute name
	Data type
	P
	Cardinality
	Description

	expires
	DateTime
	O
	0..1
	If present, indicates the point in time at which the subscription expires. Within a PATCH request the proposed new expiry time is conveyed. 

	monitoredResourceUris
	array(Uri)
	O
	1..N
	If present, indicates the updated resources URIs to be monitored.
The URI shall take the form of either an absolute URI or an absolute-path reference as defined in IETF RFC 3986 [31].
See NOTE.

	expectedUeBehaviourThresholds
	map(ExpectedUeBehaviourThreshold)
	O
	1..N
	If present, indicates the updated expected UE behaviour threshold(s). The key of the map shall be a (unique) valid JSON string per clause 7 of IETF RFC 8259 [22], with a maximum of 32 characters.

	NOTE:	The UDM should handle only the relative-path part (apiSpecificResourceUriPart, see 3GPP TS 29.501 [5] clause 4.4.1) and ignore possible inconsistencies in the base URI part.



* * * * Next Change * * * *
[bookmark: _Toc27585279][bookmark: _Toc36457245][bookmark: _Toc45028139][bookmark: _Toc45028974][bookmark: _Toc67681733][bookmark: _Toc130814336]6.1.6.2.X	Type: ExpectedUeBehaviourThreshold
Table 6.1.6.2.X-1: Definition of type ExpectedUeBehaviourThreshold
	Attribute name
	Data type
	P
	Cardinality
	Description

	expecedUeBehaviourDatasets
	array(ExpecedUeBehaviourDataset)
	O
	1..N
	Name of the Expected UE Behaviour Parameter

This IE may not be present when parameter thresholdConditions is present.

	singleNssais
	array(Snssai)
	O
	0..1
	A single Network Slice Selection Assistance Information. 

This IE may be present when specifying SM specific Expected UE Behaviour Parameters.

	dnns
	array(Dnn)
	O
	0..1
	Identifies a DNN. 

This IE may be present when specifying SM specific Expected UE Behaviour Parameters.

	confidenceLevel
	string
	C
	0..1
	When present, this IE indicates the Confidence level for the associated Expected UE Behaviour parameter.

The confidence level is a string formatted as {operator}+{value}.

The following operators shall be supported:

"="	match parameter value equal to the value indicated.
">"	match parameter value greater than the value indicated
">="	match parameter value greater than or equal to the value indicated
"<"	match parameter value less than the value indicated
"<="	match parameter value less than or equal to the value indicated

If no operator or an unknown operator is provided, "=" operator is applied.

The value shall be between 0.01 and 1.00 with a step size of 0.01.

The string can be extended by using '&' operator as below:

{operator}+{value}&{operator}+{value}

Examples:

Case1: "=0.5" or "0.5" means matching the value "0.5"
Case2: ">0.6" means value greater than "0.6"
Case3: ">0.2&<0.4" means the value in the range of "0.2" and "0.4".
(NOTE 1)

	accuracyLevel
	string
	C
	0..1
	When present, this IE indicates the accuracy level for the associated Expected UE Behaviour parameter.

The accuracy level is a string formatted as {operator}+{value}.

The following operators shall be supported:

"="	match parameter value equal to the value indicated.
">"	match parameter value greater than the value indicated
">="	match parameter value greater than or equal to the value indicated
"<"	match parameter value less than the value indicated
"<="	match parameter value less than or equal to the value indicated

If no operator or an unknown operator is provided, "=" operator is applied.

The value shall be between 0.01 and 1.00 with a step size of 0.01.

The string can be extended by using '&' operator as below:

{operator}+{value}&{operator}+{value}

Examples:

Case1: "=0.5" or "0.5" means matching the value "0.5"
Case2: ">0.6" means value greater than "0.6"
Case3: ">0.2&<0.4" means the value in the range of "0.2" and "0.4".
(NOTE 1)

	NOTE 1:	At least one of these parameters shall be present.



* * * * Next Change * * * *
[bookmark: _Toc130814402]6.1.6.3.Z	Enumeration: ExpecedUeBehaviourDataset
Table 6.1.6.3.Z-1: Enumeration ExpecedUeBehaviourDataset
	Enumeration value
	Description

	"STATIONARY_INDICATION"
	Identifies whether the UE is stationary or mobile

	"COMMUNICATION_DURATION_TIME"
	Indicates for how long the UE will normally stay in CM-Connected for data transmission

	"PERIODIC_TIME"
	Identifies interval time of periodic communication

	"SCHEDULED_COMMUNICATION_TIME"
	Identifies time and day of the week when the UE is available for communication

	"SCHEDULED_COMMUNICATION_TYPE"
	Indicates that the Scheduled Communication Type

	"EXPECTED_UMTS"
	Identifies the UE's expected geographical movement. The attribute is only applicable in 5G

	"TRAFFIC_PROFILE"
	Identifies the type of data transmission: single packet transmission (UL or DL), dual packet transmission (UL with subsequent DL or DL with subsequent UL), multiple packets transmission

	"BATTERY_INDICATION"
	Indicates the power consumption type(s) of the UE

	"EXPECTED_INACTIVITY_TIME"
	Identifies the expected PDU Session Inactivity time during which the UE will not have traffic related to the application



* * * * Next Change * * * *
[bookmark: _Toc11338878][bookmark: _Toc27585639][bookmark: _Toc36457662][bookmark: _Toc45028581][bookmark: _Toc45029416][bookmark: _Toc67682190][bookmark: _Toc130814924]A.2	Nudm_SDM API
openapi: 3.0.0

info:
  version: '2.3.0-alpha.2'
  title: 'Nudm_SDM'
  description: |
    Nudm Subscriber Data Management Service.  
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.503 Unified Data Management Services, version 18.1.0
  url: 'https://www.3gpp.org/ftp/Specs/archive/29_series/29.503/'

servers:
  - url: '{apiRoot}/nudm-sdm/v2'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501.

security:
  - oAuth2ClientCredentials:
    - nudm-sdm
  - {}

…
…
[skipped for clarity]
    SdmSubscription:
      type: object
      required:
        - nfInstanceId
        - callbackReference
        - monitoredResourceUris
      properties:
        nfInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        implicitUnsubscribe:
          type: boolean
        expires:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        callbackReference:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        amfServiceName:
          $ref: 'TS29510_Nnrf_NFManagement.yaml#/components/schemas/ServiceName'
        monitoredResourceUris:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
          minItems: 1
        singleNssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        subscriptionId:
          type: string
        plmnId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
        immediateReport:
          type: boolean
          default: false
        report:
          $ref: '#/components/schemas/ImmediateReport'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        contextInfo:
          $ref: '#/components/schemas/ContextInfo'
        nfChangeFilter:
          type: boolean
          default: false
        uniqueSubscription:
          type: boolean
        resetIds:
          type: array
          items:
            type: string
          minItems: 1
        ueConSmfDataSubFilter:
          $ref: '#/components/schemas/UeContextInSmfDataSubFilter'
        adjacentPlmns:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/PlmnId'
          minItems: 1
        disasterRoamingInd:
          type: boolean
          default: false
        dataRestorationCallbackUri:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
        udrRestartInd:
          type: boolean
          default: false
        expectedUeBehaviourThresholds:
          description: A map(list of key-value pairs) where a valid JSON pointer serves as key of expectedUeBehaviourThresholds
          type: object
          additionalProperties:
            $ref: '#/components/schemas/ExpectedUeBehaviourThreshold'
          minProperties: 1

    SdmSubsModification:
      type: object
      properties:
        expires:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        monitoredResourceUris:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
          minItems: 1
        expectedUeBehaviourThresholds:
          description: A map(list of key-value pairs) where a valid JSON pointer serves as key of expectedUeBehaviourThresholds
          type: object
          additionalProperties:
            $ref: '#/components/schemas/ExpectedUeBehaviourThreshold'
          minProperties: 1

…
…
[skipped for clarity]
    TimeSyncServiceId:
      description: Time Synchronization Service ID
      type: object
      required:
        - reference
      properties:
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        sNssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        reference:
          type: string
        tempVals:
          type: array
          items:
            $ref: 'TS29514_Npcf_PolicyAuthorization.yaml#/components/schemas/TemporalValidity'
          minItems: 1
        coverageArea:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
          minItems: 1

    ExpectedUeBehaviourThreshold:
      type: object
      properties:
        expecedUeBehaviourDatasets:
          type: array
          items:
            $ref: '#/components/schemas/ExpecedUeBehaviourDataset'
          minItems: 1
        singleNssais:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
          minItems: 1
        dnns:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
          minItems: 1
        confidenceLevel:
          type: string
        accuracyLevel:
          type: string

# SIMPLE TYPES:
…
…
[skipped for clarity]
[bookmark: _Hlk129015111]    ProseDirectAllowed:
      description: >
        Indicates the 5G ProSe Direct services that can be authorised to 
        use in the given PLMN for the UE.
      anyOf:
        - type: string
          enum:
          - ANNOUNCE
          - MONITOR
          - RESTRICTD_ANNOUNCE
          - RESTRICTD_MONITOR
          - DISCOVERER
          - DISCOVEREE
          - BROADCAST
          - GROUPCAST
          - UNICAST
          - LAYER2_RELAY
          - LAYER3_RELAY
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.

    ExpecedUeBehaviourDataset:
      anyOf:
        - type: string
          enum:
          - STATIONARY_INDICATION
          - COMMUNICATION_DURATION_TIME
          - PERIODIC_TIME
          - SCHEDULED_COMMUNICATION_TIME
          - SCHEDULED_COMMUNICATION_TYPE
          - EXPECTED_UMTS
          - TRAFFIC_PROFILE
          - BATTERY_INDICATION
          - EXPECTED_INACTIVITY_TIME
        - type: string
          description: >
            This string provides forward-compatibility with future
            extensions to the enumeration but is not used to encode
            content defined in the present version of this API.
…
…
[skipped for clarity]
* * * * End of Change * * * *
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