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* * * * First change * * * *
[bookmark: _Toc510696633][bookmark: _Toc35971428][bookmark: _Toc82676385][bookmark: _Toc114777964][bookmark: _Hlk102052065]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 Nupf_EventExposure service.

Table 6.1.6.1-1: Nupf_EventExposure specific Data Types
	Data type
	Clause defined
	Description
	Applicability

	NotificationData
	6.1.6.2.2
	The list of NotificationItems
	

	NotificationItem
	6.1.6.2.3
	Represents a report on one subscribed event
	

	QosMonitoringMeasurement
	6.1.6.2.4
	QoS Monitoring Measurement information
	

	UserDataUsageMeasurements 
	6.1.6.2.Q
	User Data Usage Measurements 
	

	VolumeMeasurement
	6.1.6.2.R
	Volume Measurement 
	

	ThroughputMeasurement
	6.1.6.2.S
	Throughput Measurement 
	

	ApplicationRelatedInformation
	6.1.6.2.T
	Application Related Information
	

	ThroughputStatisticMeasurement
	6.1.6.2.U
	Throughput Statistic Measurement 
	

	DomainInformation
	6.1.6.2.W
	Domain Name and Domain Name Protocol
	

	EventType
	6.1.6.3.3
	Event Type
	



Table 6.1.6.1-2 specifies data types re-used by the Nupf_EventExposure service from other specifications, including a reference to their respective specifications and when needed, a short description of their use within the Nupf_EventExposure service.
Table 6.1.6.1-2: Nupf_EventExposure re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	DateTime
	3GPP TS 29.571 [16]
	Date time
	

	Dnn
	3GPP TS 29.571 [16]
	DNN
	

	Gpsi
	3GPP TS 29.571 [16]
	GPSI
	

	Snssai
	3GPP TS 29.571 [16]
	S-NSSAI
	

	Uint32
	3GPP TS 29.571 [16]
	Uint32
	

	MacAddr48
	3GPP TS 29.571 [16]
	MAC Address
	

	Ipv4Addr
	3GPP TS 29.571 [16]
	IPv4 address
	

	Ipv6Prefix
	3GPP TS 29.571 [16]
	IPv6 address prefix
	

	Uint64
	3GPP TS 29.571 [16]
	Unsigned 64-bit integer
	

	BitRate
	3GPP TS 29.571 [16]
	Bit rate
	

	PacketRate
	3GPP TS 29.571 [16]
	Packet rate
	

	TrafficVolume
	3GPP TS 29.571 [16]
	Traffic Volume 
	



* * * * Next change * * * *
[bookmark: _Toc510696637][bookmark: _Toc35971432][bookmark: _Toc82676389][bookmark: _Toc114777968]6.1.6.2.3	Type: NotificationItem
Table 6.1.6.2.3-1: Definition of type NotificationItem
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	eventType
	EventType
	M
	1
	The event type of the event for which the notification is generated.
	

	ueIpv4Addr
	Ipv4Addr
	C
	0..1
	IPv4 address of the UE (NOTE 1)
	

	ueIpv6Prefix
	Ipv6Prefix
	C
	0..1
	IPv6 address prefix of the UE (NOTE 1)
	

	ueMacAddr
	MacAddr48
	O
	0..1
	MAC address of the UE.
	

	dnn
	Dnn
	O
	0..1
	When present, this attribute indicates the DNN of the PDU session for which the notification is generated.
	

	snssai
	Snssai
	O
	0..1
	When present, this attribute indicates the S-NSSAI of the PDU session for which the notification is generated.
	

	gpsi
	Gpsi
	O
	0..1
	When present, this attribute indicates the GPSI of the UE for which the notification is generated.
	

	supi
	Supi
	O
	0..1
	Subscription Permanent Identifier
	

	timeStamp
	DateTime
	M
	1
	The value represents the UTC time when the information in this report was generated.
	

	startTime
	DateTime
	O
	0..1
	When present, this attribute shall provide the timestamp when the information measured in for generating this report was started.
	

	qosMonitoringMeasurement
	QosMonitoringMeasurement
	C
	0..1
	This attribute shall be present if eventType is set to "QOS_MONITORING".
	

	userDataUsageMeasurements
	array(UserDataUsageMeasurements)
	C
	1..N
	This IE shall be present if eventType is set to "USER_DATA_USAGE_MEASURES" or "USER_DATA_USAGE_TRENDS". 
	

	NOTE 1:	At least one of ueIpv4Addr and ueIpv6Prefix shall be present if the subscription applies to an IP PDU session is monitored..


[bookmark: _Toc25156493][bookmark: _Toc34124797][bookmark: _Toc43207923][bookmark: _Toc49857396][bookmark: _Toc56677237][bookmark: _Toc56691760][bookmark: _Toc56699024][bookmark: _Toc89035274][bookmark: _Toc89065072][bookmark: _Toc89180371][bookmark: _Toc97072050][bookmark: _Toc120051455][bookmark: _Toc122025818]
Editor's Note:	It is FFS for an event targeting ANY_UE, whether the UPF shall only include a report (as an instance NotificationItem) including all the measurements for all selected UEs (according to sampling rate), or multiple reports (as multiple instances NotificationItems) where each NotificationItem is for a PDU session identified by UE IP address or MAC address.
* * * * Next change * * * *

6.1.6.2.Q	Type: UserDataUsageMeasurements
Table 6.1.6.2.Q-1: Definition of type UserDataUsageMeasurements
	Attribute name
	Data type
	P
	Cardinality
	Description

	appId
	ApplicationId
	C
	0..1
	When present, this IE shall contain the application identifier. This IE shall be included if the requested granularity of measurement was set to "PER_APPLICATION". 
This IE may be present if the requested granularity of measurement was set to "PER FLOW".

(NOTE)

	flowInfo
	FlowInfo
	C
	0..1
	When present, this IE shall contain the IP data flow information. This IE shall be included if the requested granularity of measurement was set to "PER FLOW".

(NOTE)

	volumeMeasurement
	VolumeMeasurement
	C
	0..1
	This attribute shall be present if eventType is set to "USER_DATA_USAGE_MEASURES" and measurementType is set to "VOLUME_MEASUREMENT".


	throughputMeasurement
	ThroughputMeasurement
	C
	0..1
	This attribute shall be present if eventType is set to "USER_DATA_USAGE_MEASURES" and measurementType is set to "THROUGHPUT_MEASUREMENT".


	applicationRelatedInformation
	ApplicationRelatedInformation
	C
	0..1
	This attribute shall be present if eventType is set to "USER_DATA_USAGE_MEASURES" and measurementType is set to "APPLICATION_RELATED_INFORMATION".


	throughputStatisticMeasurements
	ThroughputStatisticMeasurement
	C
	0..1
	This attribute shall be present if eventType is set to "USER_DATA_USAGE_TRENDS".

	NOTE:	Either the appId or the flowInfo may be present, not both. When neither appId nor flowInfo is present, the measurements (i.e., the volumeMeasurement and/or the throughputMeasurement, and/or the applicationRelatedInformation and/or the throughputStatisticMeasurements) shall correspond to the user plane measurements of the PDU session. When appId is present, the measurements shall correspond to user plane measurements of the application identified by the appId. When flowInfo is present, the measurement shall correspond to user plane measurements for the data flow identified by the flowInfo.




* * * * Next change * * * *
6.1.6.2.R	Type: VolumeMeasurement
Table 6.1.6.2.R-1: Definition of type VolumeMeasurement
	Attribute name
	Data type
	P
	Cardinality
	Description

	totalVolume
	TrafficVolume
	O
	0..1
	When present, this IE shall indicate the total volume (bytes) of user plane traffic for both the uplink and downlink directions.


	ulVolume
	TrafficVolume
	O
	0..1
	When present, this IE shall indicate the volume (bytes) of user plane traffic for the uplink direction.


	dlVolume
	TrafficVolume
	O
	0..1
	When present, this IE shall indicate the volume (bytes) of user plane traffic for the downlink direction.


	totalNbOfPackets
	Uint64
	O
	0..1
	When present, this IE shall indicate the total number of user plane packets for both uplink and downlink directions.


	ulNbOfPackets
	Uint64
	O
	0..1
	When present, this IE shall indicate the number of user plane packets for the uplink direction.


	dlNbOfPackets
	Uint64
	O
	0..1
	When present, this IE shall indicate the number of user plane packets for the downlink direction.



* * * * Next change * * * *

6.1.6.2.S	Type: ThroughputMeasurement
Table 6.1.6.2.S-1: Definition of type ThroughputMeasurement
	Attribute name
	Data type
	P
	Cardinality
	Description

	ulThroughput
	BitRate
	O
	0..1
	When present, this IE shall indicate the measurement of data throughput in uplink direction.


	dlThroughput
	BitRate
	O
	0..1
	When present, this IE shall indicate the measurement of data throughput in downlink direction.


	ulPacketThroughput
	PacketRate
	O
	0..1
	When present, this IE shall indicate the measurement of packet throughput in uplink direction.
.

	dlPacketThroughput
	PacketRate
	O
	0..1
	When present, this IE shall indicate the measurement of packet throughput in downlink direction.



* * * * Next change * * * *
6.1.6.2.T	Type: ApplicationRelatedInformation
Table 6.1.6.2.T-1: Definition of type ApplicationRelatedInformation
	Attribute name
	Data type
	P
	Cardinality
	Description

	urls
	array(Uri)
	O
	1..N
	This IE may be present if available. When present, it shall contain a list of URLs detected in the traffic identified by the information included in the subscription request, e.g. an application id. 


	domainInfoList
	array(DomainInformation)
	O
	1..N
	This IE may be present if available. When present, it shall contain a list of Domain information detected in the traffic identified by the information included in the subscription request, e.g. an application id.



* * * * Next change * * * *
6.1.6.2.U	Type: ThroughputStatisticMeasurement
Table 6.1.6.2.U-1: Definition of type ThroughputStatisticMeasurement
	Attribute name
	Data type
	P
	Cardinality
	Description

	ulAverageThroughput
	BitRate
	O
	0..1
	When present, this IE shall indicate the average throughput in uplink direction over the measurement period.


	dlAverageThroughput
	BitRate
	O
	0..1
	When present, this IE shall indicate the average throughput in downlink direction over the measurement period.


	ulPeakThroughput
	BitRate
	O
	0..1
	When present, this IE shall indicate the peak throughput in uplink direction over the measurement period.


	dlPeakThroughput
	BitRate
	O
	0..1
	When present, this IE shall indicate the peak throughput in downlink direction over the measurement period.


	ulAveragePacketThroughput
	PacketRate
	O
	0..1
	When present, this IE shall indicate the average packet throughput in uplink direction.


	dlAveragePacketThroughput
	PacketRate
	O
	0..1
	When present, this IE shall indicate the average packet throughput in downlink direction.


	ulPeakPacketThroughput
	PacketRate
	O
	0..1
	When present, this IE shall indicate the Peak packet throughput in uplink direction.


	dlPeakPacketThroughput
	PacketRate
	O
	0..1
	When present, this IE shall indicate the Peak packet throughput in downlink direction.



* * * * Next change * * * *
6.1.6.2.W	Type: DomainInformation
Table 6.1.6.2.W-1: Definition of type: DomainInformation
	Attribute name
	Data type
	P
	Cardinality
	Description

	domainName
	Fqdn
	M
	1
	This IE shall contain a domain name.




[bookmark: _Toc43207946][bookmark: _Toc49857419][bookmark: _Toc56677262][bookmark: _Toc56691785][bookmark: _Toc56699049][bookmark: _Toc89035304][bookmark: _Toc89065102][bookmark: _Toc89180401][bookmark: _Toc97072085][bookmark: _Toc120051490][bookmark: _Toc122025853]Editor's Note: whether domainNameProtocol is required as part of DomainInformation is FFS.
* * * * Next change * * * *
[bookmark: _Toc82676410][bookmark: _Toc114777982]A.2	Nupf_EventExposure API
[bookmark: _Toc510696653]openapi: 3.0.0

info:
  title: 'UPF Event Exposure Service'
  version: 1.1.0-alpha.1
  description: |
    UPF Event Exposure Service.  
    © 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).  
    All rights reserved.

externalDocs:
  description: 3GPP TS 29.564 V18.0.0; 5G System; User Plane Function Services; Stage 3.
  url: https://www.3gpp.org/ftp/Specs/archive/29_series/29.564/

servers:
  - url: '{apiRoot}/nupf-ee/v1'
    variables:
      apiRoot:
        default: https://example.com
        description: apiRoot as defined in clause 4.4 of 3GPP TS 29.501

security:
  - {}
  - oAuth2ClientCredentials:
      - nupf-ee

******Skipped for clarity*******

components:
  securitySchemes:
    oAuth2ClientCredentials:
      type: oauth2
      flows:
        clientCredentials:
          tokenUrl: '{nrfApiRoot}/oauth2/token'
          scopes:
            nupf-ee: Access to the Nupf_EventExposure API
  schemas:
    # API specific definitions
# STRUCTURED DATA TYPES

    NotificationData:
      description: the list of NotificationItems
      type: object
      required:
        - notificationItems
      properties:
        notificationItems:
          type: array
          items:
            $ref: '#/components/schemas/NotificationItem'
          minItems: 1
        correlationId:
          type: string


    NotificationItem:
      description: represents a report on one subscribed event
      type: object
      required:
        - eventType
        - timeStamp
      anyOf:
        - required: [ ueIpv4Addr ]
        - required: [ ueIpv6Prefix ]
# anyOf construct requires further considerations to cover non-IP PDU sessions and subscription for ANY UE
      properties:
        eventType:
          $ref: '#/components/schemas/EventType'
        ueIpv4Addr:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv4Addr'
        ueIpv6Prefix:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Ipv6Prefix'
        ueMacAddr:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/MacAddr48'
        dnn:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Dnn'
        snssai:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Snssai'
        gpsi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Gpsi'
        supi:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Supi'
        timeStamp:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        startTime:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/DateTime'
        qosMonitoringMeasurement:
          $ref: '#/components/schemas/QosMonitoringMeasurement'
        userDataUsageMeasurements:
          type: array
          items:
            $ref: '#/components/schemas/UserDataUsageMeasurements'
          minItems: 1


    QosMonitoringMeasurement:
      description: QoS Monitoring Measurement information
      type: object
      properties:
        dlPacketDelay:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint32'
        ulPacketDelay:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint32'
        rtrPacketDelay:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint32'
        measureFailure:
          type: boolean
          enum:
           - true

    UserDataUsageMeasurements:
      description: >
        User Data Usage Measurements either for the PDU session, or the app-id, or the data flow
      type: object
      properties:
        appId:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/ApplicationId'
        flowInfo:
          $ref: 'TS29122_CommonData.yaml#/components/schemas/FlowInfo'
        volumeMeasurement:
          $ref: '#/components/schemas/VolumeMeasurement'
        throughputMeasurement:
          $ref: '#/components/schemas/ThroughputMeasurement'
        applicationRelatedInformation:
          $ref: '#/components/schemas/ApplicationRelatedInformation'
        throughputStatisticsMeasurement:
          $ref: '#/components/schemas/ThroughputStatisticsMeasurement'

    VolumeMeasurement:
      description: Volume Measurement information
      type: object
      properties:
        totalVolume:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TrafficVolume'
        ulVolume:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TrafficVolume'
        dlVolume:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/TrafficVolume'
        totalNbOfPackets:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint64'
        ulNbOfPackets:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint64'
        dlNbOfPackets:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Uint64'

    ThroughputMeasurement:
      description: Throughput Measurement information 
      type: object
      properties:
        ulThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        dlThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        ulPacketThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PacketRate'
        dlPacketThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PacketRate'

    ApplicationRelatedInformation:
      description: Application Related Information
      type: object
      properties:
        urls:
          type: array
          items:
            $ref: 'TS29571_CommonData.yaml#/components/schemas/Uri'
          minItems: 1
        domainInfoList:
          type: array
          items:
            $ref: '#/components/schemas/DomainInformation'
          minItems: 1


    ThroughputStatisticsMeasurement:
      description: Throughput Statistics Measurement
      type: object
      properties:
        ulAverageThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        dlAverageThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        ulPeakThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        dlPeakThroughPut:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/BitRate'
        ulAveragePacketThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PacketRate'
        dlAveragePacketThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PacketRate'
        ulPeakPacketThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PacketRate'
        dlPeakPacketThroughput:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/PacketRate'

    DomainInformation:
      description: Domain Information
      type: object
      properties:
        domainName:
          $ref: 'TS29571_CommonData.yaml#/components/schemas/Fqdn'
      required:
        - domainName

******Skipped for clarity*******

* * * * End of changes * * * *
