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	Reason for change:
	In specification 23.502 stage 2, for External Parameter Provisioning, NEF service operations information flow in clause 4.15.6.2 has already been extended to include provisioning of the Expected UE Behaviour Parameters as one kind of external parameters. All the Expected UE Behaviour Parameters are listed in clause 4.15.6.3 and copied here as below:

	Expected UE Behaviour parameter
	Description

	Expected UE Moving Trajectory
	Identifies the UE's expected geographical movement
Example: A planned path of movement

	Stationary Indication
	Identifies whether the UE is stationary or mobile [optional]

	Communication Duration Time
	Indicates for how long the UE will normally stay in CM-Connected for data transmission.
Example: 5 minutes.
[optional]

	Periodic Time
	Interval Time of periodic communication
Example: every hour.
[optional]

	Scheduled Communication Time
	Time and day of the week when the UE is available for communication.
Example: Time: 13:00-20:00, Day: Monday.
[optional]

	[bookmark: OLE_LINK24]Battery Indication
	Identifies power consumption criticality for the UE: if the UE is battery powered with not rechargeable/not replaceable battery, battery powered with rechargeable/replaceable battery, or not battery powered.
[optional]

	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
[optional]

	Scheduled Communication Type
	Indicates that the Scheduled Communication Type is Downlink only or Uplink only or Bi-directional [To be used together with Scheduled Communication Time]
Example: <Scheduled Communication Time>, DL only.
[optional] 



Based on the information above, Nudm_ParameterProvision Service need to be extended to support the provision of the Expected UE Behaviour parameters.


	
	

	Summary of change:
	Revise the Nudm_ParameterProvision Service to support the provision of the Expected UE Behaviour parameters including:
1. Define new structured type ExpectedUeBehaviour.
2. Add new attribute expectedUeBehaviour PpData
3. Add the reference of 29.122 in References
4. Revsion of the yaml file accordingly

	
	

	Consequences if not approved:
	Provision of the Expected UE Behaviour parameters by AF via NEF won’t be supported.

	
	

	Clauses affected:
	2, 6.5.6.1, 6.5.6.2.2, new 6.5.6.2.a, new 6.5.6.2.b, new 6.5.6.2.c, new 6.5.6.2.d, 6.5.6.3.2, 6.5.6.3.3, A.6
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	Other comments:
	This CR introduces backward compatible new features in the OpenAPI specification file of Nudm_PP API.

	
	

	This CR's revision history:
	Rev1:
-remove the reference 29.122 and all part reference to 29.122
-add the reference 29.572
-define new type ScheduledCommunicationTime
-define new type LocationArea 
-define new type NetworkAreaInfo
-define new type TrafficProfile
-define new simple type DayOfWeek
-define new simple type TimeOfDay
-add Ecgi, Ncgi, GlobalRanNodeId, Tai, GeographicArea
CivicAddress in Table 6.5.6.1-2: Nudm_PP re-used Data Types
-update the yaml file accordingly

Rev2:
-remove FFS part in table and add a editor notes
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* * * Start of Changes * * * *
[bookmark: _Toc11338335][bookmark: _Toc11337881][bookmark: _Toc11337922]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".
[5]	3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".
[6]	3GPP TS 33.501: "Security Architecture and Procedures for 5G System".
[7]	3GPP TS 29.571: "5G System; Common Data Types for Service Based Interfaces Stage 3".
[8]	3GPP TS 23.003: "Numbering, addressing and identification".
[9]	3GPP TS 29.504: "5G System; Unified Data Repository Services; Stage 3".
[10]	3GPP TS 29.505: "5G System; Usage of the Unified Data Repository Services for Subscription Data; Stage 3".
[11]	3GPP TS 32.251: "Charging management; Packet Switched (PS) domain charging".
[12]	3GPP TS 32.298: "Charging management; Charging Data Record (CDR) parameter description".
[13]	IETF RFC 7540: "Hypertext Transfer Protocol Version 2 (HTTP/2)".
[14]	OpenAPI Initiative, "OpenAPI 3.0.0 Specification", https://github.com/OAI/OpenAPI-Specification/blob/master/versions/3.0.0.md
[15]	IETF RFC 8259: "The JavaScript Object Notation (JSON) Data Interchange Format".
[16]	IETF RFC 7807: "Problem Details for HTTP APIs".
[17]	IETF RFC 7396: "JSON Merge Patch".
[18]	IETF RFC 6749: "The OAuth 2.0 Authorization Framework".
[19]	3GPP TS 29.510: "Network Function Repository Services; Stage 3".
[20]	3GPP TS 23.122: "Non-Access-Stratum (NAS) functions related to Mobile Station in idle mode".
[21]	3GPP TS 29.002: "Mobile Application Part (MAP) specification".
[22]	3GPP TS 29.338: "Diameter based protocols to support Short Message Service (SMS) capable Mobile Management Entities (MMEs)"
[23]	ITU-T Recommendation E.164: "The international public telecommunication numbering plan".
[24]	3GPP TS 29.509: "Authentication Server Services; Stage 3".
[25]	IETF RFC 7232: "Hypertext Transfer Protocol (HTTP/1.1): Conditional Requests".
[26]	IETF RFC 7234: "Hypertext Transfer Protocol (HTTP/1.1): Caching".
[27]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[28]	ETSI TS 102 225: "Smart Cards; Secured packet structure for UICC based applications".
[29]	IETF RFC 7542: "The Network Access Identifier".
[30]	3GPP TR 21.900: "Technical Specification Group working methods".
[xx]	3GPP TS 29.572: "5G System; Location Management Services; Stage 3".

* * * Next Change * * * *
[bookmark: _Toc11338825]6.5.6.1	General
This clause specifies the application data model supported by the API.
Table 6.5.6.1-1 specifies the data types defined for the Nudm_PP service API.
Table 6.5.6.1-1: Nudm_PP specific Data Types
	Data type
	Section defined
	Description

	PpData
	6.5.6.2.2
	Parameter Provision Data

	CommunicationCharacteristics
	6.5.6.2.3
	Communication Characteristics

	PpSubsRegTimer
	6.5.6.2.4
	

	PpActiveTime
	6.5.6.2.5
	

	ExpectedUeBehaviour
	6.5.6.2.a
	Expected UE Behaviour Parameters

	ScheduledCommunicationTime
	6.5.6.2.b
	Scheduled Communication Time

	LocationArea
	6.5.6.2.c
	Location Area

	NetworkAreaInfo
	6.5.6.2.d
	Network Area Information



Table 6.5.6.1-2 specifies data types re-used by the Nudm_PP service API from other APIs, including a reference and when needed, a short description of their use within the Nudm_PP service API. 
Table 6.5.6.1-2: Nudm_PP re-used Data Types
	Data type
	Reference
	Comments

	DurationSec
	3GPP TS 29.571 [7]
	Time value in seconds

	SupportedFeatures
	3GPP TS 29.571 [7]
	

	NfInstanceId
	3GPP TS 29.571 [7]
	

	ProblemDetails
	3GPP TS 29.571 [7]
	

	Gpsi
	3GPP TS 29.571 [7]
	

	DateTime
	3GPP TS 29.571 [7]
	

	Ecgi
	3GPP TS 29.571 [7]
	an EUTRA cell identifier

	Ncgi
	3GPP TS 29.571 [7]
	an NR cell identifier

	GlobalRanNodeId
	3GPP TS 29.571 [7]
	an identity of the NG-RAN node

	Tai
	GPP TS 29.571 [7]
	a tracking area identity

	GeographicArea
	3GPP TS 29.572 [xx]
	Identifies the geographical information of the user(s).

	CivicAddress
	3GPP TS 29.572 [xx]
	Identifies the civic address information of the user(s).



* * * Next Change * * * *
[bookmark: _Toc11338828]6.5.6.2.2	Type: PpData
Table 6.5.6.2.2-1: Definition of type PpData
	Attribute name
	Data type
	P
	Cardinality
	Description

	supportedFeatures
	SupportedFeatures
	O
	0..1
	

	communicationCharacteristics
	CommunicationCharacteristics
	O
	0..1
	communication characteristics

	expectedUeBehaviour
	ExpectedUeBehaviour
	O
	0..1
	Expected UE Behaviour Parameters



* * * Next Change * * * *
[bookmark: _Toc4397123]6.5.6.2.a	Type: ExpectedUeBehaviour
Table 6.5.6.2.a-1: Definition of type ExpectedUeBehaviour
	Attribute name
	Data type
	P
	Cardinality
	Description

	afInstanceId
	NfInstanceId
	M
	1
	NF Instance Id of the originating AF

	referenceId
	ReferenceId
	M
	1
	Identifies transaction reference ID genetrated by NEF.

	stationaryIndication
	StationaryIndication
	O
	0..1
	[bookmark: OLE_LINK28]Identifies whether the UE is stationary or mobile(see TS 23.502 [3] clause 4.15.6.3).

	communicationDurationTime
	DurationSec
	O
	0..1
	Indicates for how long the UE will normally stay in CM-Connected for data transmission(see TS 23.502 [3] clause 4.15.6.3).

	periodicTime
	DurationSec
	O
	0..1
	Identifies interval time of periodic communication(see TS 23.502 [3] clause 4.15.6.3).

	scheduledCommunicationTime
	ScheduledCommunicationTime
	O
	0..1
	Identifies time and day of the week when the UE is available for communication(see TS 23.502 [3] clause 4.15.6.3).

	expectedUmts
	array(LocationArea)
	O
	0..N
	Identifies the UE's expected geographical movement. The attribute is only applicable in 5G(see TS 23.502 [3] clause 4.15.6.3).
(NOTE 3)

	trafficProfile
	TrafficProfile
	O
	0..1
	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

	validityTime
	DateTime
	O
	0..1
	If present, identifies when the expected UE behaviour parameters expire and shall be deleted locally if it expire(see TS 23.502 [3] clause 4.15.6.3).
If this IE is in request body, it indicates the expected validity time by consumer.
If this IE is in response body, it indicates the confirmed validity time by UDM.
(NOTE 2)

	NOTE 1: 	At least one of optional parameters (expect for validityTime) above shall be present.
NOTE 2: 	If this attribute is omitted, no expiry for the expected UE behaviour parameters applies.
NOTE 3:	The first instance of the attribute represents the start of the location, and the last one represents the stop of the location.



Editor’s Note: Battery Indication and scheduled Communication Type are FFS.
* * * Next Change * * * *
6.5.6.2.b	Type: ScheduledCommunicationTime
Table 6.5.6.2.b-1: Definition of type ScheduledCommunicationTime
	Attribute name
	Data type
	P
	Cardinality
	Description

	daysOfWeek
	array(DayOfWeek)
	O
	0..6
	Identifies the day(s) of the week. If absent, it indicates every day of the week.

	timeOfDayStart
	TimeOfDay
	O
	0..1
	Identifies the start time of the day.

	timeOfDayEnd
	TimeOfDay
	O
	0..1
	Identifies the end time of the day.



* * * Next Change * * * *
6.5.6.2.c	Type: LocationArea
Table 6.5.6.2.c-1: Definition of type LocationArea
	Attribute name
	Data type
	P
	Cardinality
	Description

	geographicAreas
	array(GeographicArea)
	O
	0..N
	Identifies a list of geographic area of the user where the UE is located.

	civicAddresses
	array(CivicAddress)
	O
	0..N
	Identifies a list of civic addresses of the user where the UE is located.

	nwAreaInfo
	NetworkAreaInfo
	O
	0..1
	This IE represents the network area information of the user where the UE is located.



* * * Next Change * * * *
6.5.6.2.d	Type: NetworkAreaInfo
Table 6.5.6.2.d-1: Definition of type NetworkAreaInfo
	Attribute name
	Data type
	P
	Cardinality
	Description

	ecgis
	array(Ecgi)
	O
	0..N
	This IE contains a list of E‑UTRA cell identities.

	ncgis
	array(Ncgi)
	O
	0..N
	This IE contains a list of NR cell identities.

	gRanNodeIds
	array(GlobalRanNodeId)
	O
	0..N
	This IE contains a list of the NG‑RAN nodes.
The "n3IwfId" attribute within the "GlobalRanNodeId" data type shall not be supplied.

	tais
	array(Tai)
	O
	0..N
	This IE contains a list of tracking area identities.

	NOTE:	The NetworkAreaInfo data type allows any combination of defined properties.



* * * Next Change * * * *
[bookmark: _Toc11338834]6.5.6.3.2	Simple data types 
The simple data types defined in table 6.5.6.3.2-1 shall be supported.
Table 6.5.6.3.2-1: Simple data types
	Type Name
	Type Definition
	Description

	ReferenceId
	integer
	

	PpDlPacketCount
	integer
	nullable

	DayOfWeek
	integer
	integer between and including 1 and 7 denoting a weekday. "1" shall indicate "Monday", and the subsequent weekdays shall be indicated with the next higher numbers. "7" shall indicate "Sunday".

	TimeOfDay
	string
	string with format "partial-time" or "full-time" as defined in subclause 5.6 of IETF RFC 3339 [15]. 
Examples: "20:15:00", "20:15:00-08:00" (for 8 hours behind UTC).



* * * Next Change * * * *
[bookmark: _Toc11338835]6.5.6.3.3	Enumeration: <EnumType1>StationaryIndication
Table 6.5.6.3.3-1: Enumeration <EnumType1>StationaryIndication
	Enumeration value
	Description

	STATIONARY
	Identifies the UE is stationary

	MOBILE
	Identifies the UE is mobile



* * * Next Change * * * *
6.5.6.3.a	Enumeration: TrafficProfile
The enumeration TrafficProfile represents the type of data transmission.
Table 6.5.6.3.a-1: Enumeration TrafficProfile
	Enumeration value
	Description

	SINGLE_TRANS_UL
	Uplink single packet transmission.

	SINGLE_TRANS_DL
	Downlink single packet transmission.

	DUAL_TRANS_UL_FIRST
	Dual packet transmission, firstly uplink packet transmission with subsequent downlink packet transmission.

	DUAL_TRANS_DL_FIRST
	Dual packet transmission, firstly downlink packet transmission with subsequent uplink packet transmission.

	MULTI_TRANS
	Multiple packet transmission.




* * * Next Change * * * *
[bookmark: _Toc11338882][bookmark: OLE_LINK29]A.6	Nudm_PP API
openapi: 3.0.0

Skipped for clarity
components: 
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows: 
        clientCredentials: 
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nudm-pp: Access to the nudm-pp API


  schemas:

# COMPLEX TYPES:

    PpData:
      type: object
      properties:
        communicationCharacteristics:
          $ref: '#/components/schemas/CommunicationCharacteristics'
        supportedFeatures:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/SupportedFeatures'
        expectedUeBehaviourParameters:
          $ref: '#/components/schemas/ExpectedUeBehaviour'

    CommunicationCharacteristics:
      type: object
      properties:
        ppSubsRegTimer:
          $ref: '#/components/schemas/PpSubsRegTimer'
        ppActiveTime:
          $ref: '#/components/schemas/PpActiveTime'
        ppDlPacketCount:
          $ref: '#/components/schemas/PpDlPacketCount'

    PpSubsRegTimer:
      type: object
      required:
        - subsRegTimer
        - afInstanceId
        - referenceId
      properties:
        subsRegTimer:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        afInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        referenceId:
          $ref: '#/components/schemas/ReferenceId'
      nullable: true

    PpActiveTime:
      type: object
      required:
        - activeTime
        - afInstanceId
        - referenceId
      properties:
        activeTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        afInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        referenceId:
          $ref: '#/components/schemas/ReferenceId'
      nullable: true

    ExpectedUeBehaviour:
      type:object
      properties:
      required:
        - afInstanceId
        - referenceId
      properties:
        afInstanceId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/NfInstanceId'
        referenceId:
          $ref: '#/components/schemas/ReferenceId'
        stationaryIndication:
          $ref: '#/components/schemas/StationaryIndication'
        communicationDurationTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        periodicTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DurationSec'
        scheduledCommunicationTime:
          $ref: '#/components/schemas/ScheduledCommunicationTime'
        expectedUmts:
          type: array
          items:
            $ref: '#/components/schemas/LocationArea'
          minItems: 1
          description: Identifies the UE's expected geographical movement. The attribute is only applicable in 5G.
        trafficProfile:
          $ref: '#/components/schemas/TrafficProfile'
        validityTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'

    ScheduledCommunicationTime:
      type: object
      properties:
        daysOfWeek:
          type: array
          items:
            $ref: '#/components/schemas/DayOfWeek'
          minItems: 1
          maxItems: 6
          description: Identifies the day(s) of the week. If absent, it indicates every day of the week.
        timeOfDayStart:
          $ref: '#/components/schemas/TimeOfDay'
        timeOfDayEnd:
          $ref: '#/components/schemas/TimeOfDay'

    LocationArea:
      type: object
      properties:
        geographicAreas:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/GeographicArea'
          minItems: 0
          description: Identifies a list of geographic area of the user where the UE is located.
        civicAddresses:
          type: array
          items:
            $ref: 'TS29572_Nlmf_Location.yaml#/components/schemas/CivicAddress'
          minItems: 0
          description: Identifies a list of civic addresses of the user where the UE is located.
        nwAreaInfo:
          $ref: '#/components/schemas/NetworkAreaInfo'

    NetworkAreaInfo:
      description: Describes a network area information in which the NF service consumer requests the number of UEs.
      type: object
      properties:
        ecgis:
          description: Contains a list of E-UTRA cell identities.
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ecgi'
          minItems: 1
        ncgis:
          description: Contains a list of NR cell identities.
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Ncgi'
          minItems: 1
        gRanNodeIds:
          description: Contains a list of NG RAN nodes.
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/GlobalRanNodeId'
          minItems: 1
        tais:
          description: Contains a list of tracking area identities.
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Tai'
          minItems: 1


# SIMPLE TYPES:

    ReferenceId:
      type: integer

    PpDlPacketCount:
      type: integer
      nullable: true

    DayOfWeek:
      type: integer
      minimum: 1
      maximum: 7
      description: integer between and including 1 and 7 denoting a weekday. 1 shall indicate Monday, and the subsequent weekdays shall be indicated with the next higher numbers. 7 shall indicate Sunday.

    TimeOfDay:
      type: string
      description: String with format partial-time or full-time as defined in subclause 5.6 of IETF RFC 3339. Examples, 20:15:00, 20:15:00-08:00 (for 8 hours behind UTC).

# ENUMS:

    StationaryIndication:
      anyOf:
      - type: string
        enum:
          - STATIONARY
          - MOBILE
      - 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.
      description: >
        Possible values are
        - STATIONARY: Identifies the UE is stationary
        - MOBILE: Identifies the UE is mobile

    TrafficProfile:
      anyOf:
      - type: string
        enum:
          - SINGLE_TRANS_UL
          - SINGLE_TRANS_DL
          - DUAL_TRANS_UL_FIRST
          - DUAL_TRANS_DL_FIRST
          - MULTI_TRANS
      - 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.
      description: >
        Possible values are
        - SINGLE_TRANS_UL: Uplink single packet transmission.
        - SINGLE_TRANS_DL: Downlink single packet transmission.
        - DUAL_TRANS_UL_FIRST: Dual packet transmission, firstly uplink packet transmission with subsequent downlink packet transmission.
        - DUAL_TRANS_DL_FIRST: Dual packet transmission, firstly downlink packet transmission with subsequent uplink packet transmission.


Skipped for clarity
* * * End of Changes * * * *

