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*** First Change ***
5.1.6.1	General
This subclause specifies the application data model supported by the API.
Table 5.1.6.1-1 specifies the data types defined for the Nnwdaf_EventsSubscription service based interface protocol.
Table 5.1.6.1-1: Nnwdaf_EventsSubscription specific Data Types
	Data type
	Section defined
	Description
	Applicability

	AbnormalBehaviour
	5.1.6.2.15
	Represents the abnormal behaviour information.
	AbnormalBehaviour

	Accuracy
	5.1.6.3.5
	Represents the preferred level of accuracy of the analytics.
	

	AdditionalMeasurement
	5.1.6.2.26
	
	AbnormalBehaviour

	AddressList
	5.1.6.2.28
	
	AbnormalBehaviour

	AnalyticsContextIdentifer
	5.1.6.2.43
	Contains information about available analytics contexts.
	EneNA

	AnalyticsMetadata
	5.1.6.3.14
	Represents the types of analytics metadata information that can be requested.
	Aggregation

	AnalyticsMetadataIndication
	5.1.6.2.36
	Contains analytics metadata values indicated to be used during analytics generation.
	Aggregation

	AnalyticsMetadataInfo
	5.1.6.2.37
	Contains analytics metadata information required for analytics aggregation.
	Aggregation

	AnalyticsSubscriptionsTransfer
	5.1.6.2.40
	Contains information about a request to transfer analytics subscriptions.
	EneNA

	AnySlice
	5.1.6.3.2
	Represents the any slices.
	

	BwRequirement
	5.1.6.2.25
	Represents bandwidth requirement.
	ServiceExperience

	CircumstanceDescription
	5.1.6.2.29
	
	AbnormalBehaviour

	CongestionInfo
	5.1.6.2.18
	
	UserDataCongestion

	CongestionType
	5.1.6.3.8
	
	UserDataCongestion

	DatasetStatisticalProperty
	5.1.6.3.15
	Dataset statistical properties of the data used to generate the analytics.
	Aggregation

	EventNotification
	5.1.6.2.5
	Describes Notifications about events that occurred.
	

	EventReportingRequirement
	5.1.6.2.7
	Represents the type of reporting the subscription requires.
	

	EventSubscription
	5.1.6.2.3
	Represents the subscription to a single event.
	

	Exception
	5.1.6.2.16
	Describes the Exception information.
	AbnormalBehaviour

	ExceptionId
	5.1.6.3.6
	Describes the Exception Id.
	AbnormalBehaviour

	ExceptionTrend
	5.1.6.3.7
	Describes the Exception Trend.
	AbnormalBehaviour

	ExpectedAnalyticsType
	5.1.6.3.11
	
	AbnormalBehaviour

	FailureEventInfo
	5.1.6.2.35
	Contains information on the event for which the subscription is not successful.
	

	IpEthFlowDescription
	5.1.6.2.27
	
	AbnormalBehaviour

	LoadLevelInformation
	5.1.6.3.2
	Represents load level information of the network slice and the optionally associated network slice instance.
	

	LocationInfo
	5.1.6.2.11
	
	UeMobility


	MatchingDirection
	5.1.6.3.12
	Defines the matching direction when crossing a threshold.
	NfLoad, QoSSustainability, UserDataCongestion, NetworkPerformance

	ModelInfo
	5.1.6.2.42
	Contains information about an ML model.
	EneNA

	NetworkPerfInfo
	5.1.6.2.23
	
	NetworkPerformance

	NetworkPerfRequirement
	5.1.6.2.22
	
	NetworkPerformance

	NetworkPerfType
	5.1.6.3.10
	
	NetworkPerformance

	NfLoadLevelInformation
	5.1.6.2.31
	Represents load level information of a given NF instance.
	NfLoad

	NfStatus
	5.1.6.2.32
	Provides the percentage of time spent on various NF states.
	NfLoad

	NwdafEvent
	5.1.6.3.4
	Describes the NWDAF Events.
	

	NnwdafEventsSubscription
	5.1.6.2.2
	Represents an Individual NWDAF Event Subscription resource.
	

	NnwdafEventsSubscriptionNotification
	5.1.6.2.4
	Represents an Individual NWDAF Event Subscription Notification resource.
	

	NwdafFailureCode
	5.1.6.3.13
	Identifies the failure reason.
	

	NotificationMethod
	5.1.6.3.3
	Represents the notification methods that can be subscribed.
	

	NsiIdInfo
	5.1.6.2.33
	Represents the S-NSSAI and the optionally associated Network Slice Instance Identifier(s).
	ServiceExperience
NsiLoad 
NsiLoadExt

	NsiLoadLevelInfo
	5.1.6.2.34
	Represents the load level information for an S-NSSAI and the optionally associated network slice instance.
	NsiLoad 
NsiLoadExt

	OutputStrategy
	5.1.6.3.16
	Represents the output strategy used for the reporting of the analytics.
	Aggregation

	QosRequirement
	5.1.6.2.20
	
	QoSSustainability

	QosSustainabilityInfo
	5.1.6.2.19
	Represents the QoS Sustainability information.
	QoSSustainability

	RetainabilityThreshold
	5.1.6.2.21
	
	QoSSustainability

	ServiceExperienceInfo
	5.1.6.2.24
	Represents the service experience information.
	ServiceExperience

	SliceLoadLevelInformation
	5.1.6.2.6
	Represents the slices and their load level information.
	

	SubscriptionTransferInfo
	5.1.6.2.41
	Contains information about subscriptions that are requested to be transferred.
	EneNA

	TargetUeInformation
	5.1.6.2.8
	Identifies the target UE information.
	ServiceExperience
NfLoad
NetworkPerformance
UserDataCongestion
UserDataCongestionExt
UeMobility
UeCommunication
AbnormalBehaviour
QoSSustainability

	ThresholdLevel
	5.1.6.2.30
	Describe a threshold level.
	UserDataCongestion
NfLoad

	TimeUnit
	5.1.6.3.9
	
	QoSSustainability

	TrafficCharacterization
	5.1.6.2.14
	
	UeCommunication

	TransferRequestType
	5.1.6.3.17
	Represents the type of a request for analytics subscription transfer.
	EneNA

	TopApplication
	5.1.6.2.39
	Top application that contributes the most to the traffic.
	UserDataCongestionExt

	UeAnalyticsContextDescriptor
	5.1.6.2.44
	Contains information about available UE related analytics contexts.
	EneNA

	UeCommunication
	5.1.6.2.13
	
	UeCommunication

	UeMobility
	5.1.6.2.10
	
	UeMobility

	UserDataCongestionInfo
	5.1.6.2.17
	Represents the user data congestion information.
	UserDataCongestion



Table 5.1.6.1-2 specifies data types re-used by the Nnwdaf_EventsSubscription 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 Nnwdaf service based interface. 
Table 5.1.6.1-2: Nnwdaf_EventsSubscription re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	5Qi
	3GPP TS 29.571 [8] 
	Identifies the 5G QoS identifier
	QoSSustainability

	AddrFqdn
	3GPP TS 29.517 [22]
	Represents the IP address or FQDN of the Application Server.
	DnPerformance

	ApplicationId
	3GPP TS 29.571 [8]
	Identifies the application identifier.
	ServiceExperience 
UeCommunication
AbnormalBehaviour

	ArfcnValueNR
	3GPP TS 29.571 [8]
	Integer value indicating the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster.

Minimum = 0. Maximum = 3279165.
	ServiceExperienceExt

	BitRate
	3GPP TS 29.571 [8]
	String representing a bit rate that shall be formatted as follows:

pattern: "^\d+(\.\d+)? (bps|Kbps|Mbps|Gbps|Tbps)$"
Examples: 
"125 Mbps", "0.125 Gbps", "125000 Kbps".
	ServiceExperience
QoSSustainability

	DateTime
	3GPP TS 29.571 [8]
	Identifies the time.
	

	Dnai
	3GPP TS 29.571 [8]
	Identifies a user plane access to one or more DN(s).
	ServiceExperience

	Dnn
	3GPP TS 29.571 [8]
	Identifies the DNN.
	ServiceExperience
AbnormalBehaviour
UeCommunication

	DurationSec
	3GPP TS 29.571 [8]
	
	

	EthFlowDescription
	3GPP TS 29.514 [21]
	
	UeCommunication
AbnormalBehaviour

	ExpectedUeBehaviourData
	3GPP TS 29.503 [23]
	
	AbnormalBehaviour

	Float
	3GPP TS 29.571 [8]
	
	

	FlowDescription
	3GPP TS 29.514 [21]
	
	UeCommunication
AbnormalBehaviour

	FlowInfo
	3GPP TS 29.122 [19]
	
	UserDataCongestionExt

	GroupId
	3GPP TS 29.571 [8]
	Identifies a group of UEs.
	UeMobility
UeCommunication NetworkPerformance 
AbnormalBehaviour
ServiceExperience

	Ipv4Addr
	3GPP TS 29.571 [8]
	
	

	Ipv6Addr
	3GPP TS 29.571 [8]
	
	

	NetworkAreaInfo
	3GPP TS 29.554 [18]
	Identifies the network area.
	ServiceExperience
QoSSustainability
AbnormalBehaviour
UeMobility
UserDataCongestion
NetworkPerformance 
NsiLoadExt

	NfInstanceId
	3GPP TS 29.571 [8]
	Identifies an NF instance
	NfLoad

	NfSetId
	3GPP TS 29.571 [8]
	Identifies an NF Set instance
	NfLoad

	NFType
	3GPP TS 29.510 [12]
	Indentifies a type of NF
	NfLoad

	NsiId
	3GPP TS 29.531 [24]
	Identifies a Network Slice Instance
	ServiceExperience
NsiLoad 
NsiLoadExt

	PacketDelBudget
	3GPP TS 29.571 [8]
	
	QoSSustainability

	PacketErrRate
	3GPP TS 29.571 [8]
	
	QoSSustainability

	PacketLossRate
	3GPP TS 29.517 [22]
	Indicates Packet Loss Rate.
	DnPerformance

	ProblemDetails
	3GPP TS 29.571 [8]
	Used in error responses to provide more detailed information about an error.
	

	QosResourceType
	3GPP TS 29.571 [8]
	Identifies the resource type in QoS characteristics.
	QoSSustainability

	RatType
	3GPP TS 29.571 [8]
	Identifies the RAT type.
	ServiceExperienceExt

	RedirectResponse
	3GPP TS 29.571 [8]
	Contains redirection related information.
	ES3XX

	ReportingInformation
	3GPP TS 29.523 [20]
	Represents the type of reporting the subscription requires.
	

	SamplingRatio
	3GPP TS 29.571 [8]
	
	

	ScheduledCommunicationTime
	3GPP TS 29.122 [19]
	
	UeMobility UeCommunication

	Snssai
	3GPP TS 29.571 [8]
	Identifies the S-NSSAI (Single Network Slice Selection Assistance Information).
	

	SpecificAnalyticsSubscription
	5.2.6.2.10
	Represents an existing subscription for a specific type of analytics to a specific NWDAF.
	EneNA

	Supi
	3GPP TS 29.571 [8]
	The SUPI for an UE.
	ServiceExperience,
NfLoad
NetworkPerformance,
UserDataCongestion
UeMobility
UeCommunication
AbnormalBehaviour

	Gpsi
	3GPP TS 29.571 [8]
	The GPSI for an UE.
	UserDataCongestionExt

	SupportedFeatures
	3GPP TS 29.571 [8]
	Used to negotiate the applicability of the optional features defined in table 5.1.8-1.
	

	SvcExperience
	3GPP TS 29.517 [22]
	
	ServiceExperience

	Tai
	3GPP TS 29.571 [8]
	Tracking Area Information
	EneNA

	TimeWindow
	3GPP TS 29.122 [19]
	
	

	Uinteger
	3GPP TS 29.571 [8]
	Unsigned Integer, i.e. only value 0 and integers above 0 are permissible.
	

	Uri
	3GPP TS 29.571 [8]
	
	

	UserLocation
	3GPP TS 29.571 [8]
	
	UeMobility 

	Volume
	3GPP TS 29.122 [19]
	
	UeCommunication
AbnormalBehaviour



*** Next Change ***
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Table 5.1.6.2.3-1: Definition of type EventSubscription
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	anySlice
	AnySlice
	C
	0..1
	Default is "FALSE". (NOTE 1)
	

	appIds
	array(ApplicationId)
	C
	1..N
	Identification(s) of application to which the subscription applies. 
The absence of appIds means subscription to all applications. (NOTE 8)
	ServiceExperience
UeCommunication 
AbnormalBehaviour

	dnns
	array(Dnn)
	C
	1..N
	Identification(s) of DNN to which the subscription applies. Each DNN is a full DNN with both the Network Identifier and Operator Identifier, or a DNN with the Network Identifier only.
The absence of dnns means subscription to all DNNs (NOTE 8)
	ServiceExperience, AbnormalBehaviour
UeCommunication

	dnais
	array(Dnai)
	C
	1..N
	Identification(s) of user plane access to DN(s) which the subscription applies.
	ServiceExperience

	event
	NwdafEvent
	M
	1
	Event that is subscribed.
	

	extraReportReq
	EventReportingRequirement
	O
	0..1
	The extra event reporting requirement information. 
	

	loadLevelThreshold
	integer
	C
	0..1
	Indicates that the NWDAF shall report the corresponding network slice load level to the NF service consumer where the load level of the network slice identified by snssais is reached. (NOTE 4)

May be included when subscribed event is "SLICE_LOAD_LEVEL".
	

	matchingDir
	MatchingDirection
	O
	0..1
	A matching direction may be provided alongside a threshold. If omitted, the default value is CROSSED.
	NfLoad, QoSSustainability, UserDataCongestion, NetworkPerformance 

	nfLoadLvlThds
	array(ThresholdLevel)
	C
	1..N
	Shall be supplied in order to start reporting when an average load level is reached.(NOTE 4)
	NfLoad

	networkArea
	NetworkAreaInfo
	C
	0..1
	Identification of network area to which the subscription applies. 
The absence of networkArea means subscription to all network areas. (NOTE 7), (NOTE 8)

	ServiceExperience 
UeMobility
UeCommunication
QoSSustainability
AbnormalBehaviour
UserDataCongestion
NetworkPerformance 
NsiLoadExt

	maxTopAppUlNbr
	Uinteger
	O
	0..1
	Indicates the requested maximum number of top applications that contribute the most to the traffic in Uplink direction. If this attribute is present with value zero or undefined, means the maximum number is not limited.
	UserDataCongestionExt

	maxTopAppDlNbr
	Uinteger
	O
	0..1
	Indicates the requested maximum number of top applications that contribute the most to the traffic in Downlink direction. If this attribute is present with value zero or undefined, means the maximum number is not limited.
	UserDataCongestionExt

	nfInstanceIds
	array(NfInstanceId)
	O
	1..N
	Identification(s) of NF instances.
	NfLoad

	nfSetIds
	array(NfSetId)
	O
	1..N
	Identification(s) of NF instance sets.
	NfLoad

	nfTypes
	array(NFType)
	O
	1..N
	Identification(s) of NF types.
	NfLoad

	notificationMethod
	NotificationMethod
	O
	0..1
	Indicate the notification method. (NOTE 2)
	

	nsiIdInfos
	array(NsiIdInfo)
	O
	1..N
	Each element identifies the S-NSSAI and the optionally associated network slice instance(s).
May be included when subscribed event is "NSI_LOAD_LEVEL" or 
"SERVICE_EXPERIENCE".
(NOTE 1)
	ServiceExperience 
NsiLoad 
NsiLoadExt

	nsiLevelThrds
	array(Uinteger)
	O
	1..N
	Identifies the load threshold for each S-NSSAI or S-NSSAI and the optionally associated network slice instance identified by the "nsiIds" attribute within the "nsiIdInfos" attribute. 
(NOTE 4)
	NsiLoad 
NsiLoadExt

	qosRequ
	QosRequirement
	C
	0..1
	Indicates the QoS requirements. It shall be included when subscribed event is "QOS_SUSTAINABILITY".
	QoSSustainability

	qosFlowRetThds
	array(RetainabilityThreshold)
	C
	1..N
	Represents the QoS flow retainability thresholds.Shall be supplied for the 5QI ("5qi" in "qosRequ") or resource type ("resType" in "qosRequ") of GBR resource type. (NOTE 4)
	QoSSustainability

	ranUeThrouThds
	array(BitRate)
	C
	1..N
	Represents the RAN UE throughput thresholds.
Shall be supplied for the 5QI ("5qi" in "qosRequ") or resource type ("resType" in "qosRequ") of non-GBR resource type.(NOTE 4)
	QoSSustainability

	repetitionPeriod
	DurationSec
	C
	0..1
	Shall be supplied for notification Method "PERIODIC" by the "notificationMethod" attribute.
	

	snssais
	array(Snssai)
	C
	1..N
	Identification(s) of network slice to which the subscription applies. (NOTE 1), (NOTE 8)
	

	tgtUe
	TargetUeInformation
	O
	0..1
	Identifies target UE information
	(NOTE 3)

	congThresholds
	array(ThresholdLevel)
	C
	1..N
	Represents the congestion threshold levels. (NOTE 4)
	UserDataCongestion

	nwPerfRequs
	array(NetworkPerfRequirement)
	C
	1..N
	Represents the network performance requirements. This attribute shall be included when subscribed eventis "NETWORK_PERFORMANCE".
	NetworkPerformance

	bwRequs
	array(BwRequirement)
	O
	1..N
	Represents the bandwidth requirement for each application.
	ServiceExperience

	excepRequs
	array(Exception)
	C
	1..N
	Represents a list of Exception Ids with associated thresholds. May only be present when subscribed event is "ABNORMAL_BEHAVIOUR".
(NOTE 5, NOTE 6)
	AbnormalBehaviour

	exptAnaType
	ExpectedAnalyticsType
	C
	0..1
	Represents expected UE analytics type.
It shall not be present if the "excepRequs" attribute is provided. (NOTE 6)
	AbnormalBehaviour

	exptUeBehav
	ExpectedUeBehaviourData
	O
	0..1
	Represents expected UE behaviour.
	AbnormalBehaviour

	ratTypes
	array(RatType)
	O
	1..N
	Identification(s) of the RAT type which the subscription applies. (NOTE 9)
	ServiceExperienceExt

	freqs
	array(ArfcnValueNR)
	O
	1..N
	Idenfication(s) of the frequency of UE’s serving cell(s) where the subscription applies. (NOTE 9)
	ServiceExperienceExt

	listOfAnaSubsets
	array(AnalyticsSubset)
	O
	1..N
	The list of analytics subsets can be used to indicate the content of the analytics.
	EneNA

	NOTE 1:	The "anySlice" attribute is not applicable to features "UeMobility" and "NetworkPerformance". The "snssais" attribute is not applicable to features "ServiceExperience", "NsiLoad", "UeMobility" and "NetworkPerformance". When subscribed event is "SLICE_LOAD_LEVEL", the identifications of network slices, either information about slice(s) identified by "snssais", or "anySlice" set to "TRUE" shall be included. When subscribed event is "QOS_SUSTAINABILITY", "NF_LOAD", "UE_COMM", "ABNORMAL_BEHAVIOUR" or "USER_DATA_CONGESTION", the identifications of network slices identified by "snssais" is optional. When subscribed event is "NSI_LOAD_LEVEL" or "SERVICE_EXPERIENCE", either the "nsiIdInfos" attribute or "anySlice" set to "TRUE" shall be included.
NOTE 2:	When notificationMethod is not supplied, the default value is "THRESHOLD".
NOTE 3:	Applicability is further described in the corresponding data type. 
NOTE 4:	 This property shall be provided if the "notifMethod" in "evtReq" is set to "ON_EVENT_DETECTION" or "notificationMethod" in "eventSubscriptions" is set to "THRESHOLD" or omitted. 
NOTE 5:	Only "excepId" and "excepLevel" within the Exception data type apply to the "excepRequs" attribute within EventSubscription data type.
NOTE 6:	Either "excepRequs" or "exptAnaType" shall be provided if subscribed event is "ABNORMAL_BEHAVIOUR".
NOTE 7: 	For "NETWORK_PERFORMANCE", "SERVICE_EXPERIENCE" or "USER_DATA_CONGESTION" event, this attribute shall be provided if the event applied for all UEs (i.e. "anyUe" attribute set to true within the "tgtUe" attribute). For "QOS_SUSTAINABILITY", this attribute shall be provided.
NOTE 8: 	For "ABNORMAL_BEHAVIOUR" event with "anyUe" attribute in "tgtUe" attribute sets to true,
-	at least one of the "networkArea" and the "snssais" attribute should be included, if the expected analytics type via the"exptAnaType" attribute or the list of Exception Ids via the "excepRequs" attribute is mobility related;
-	at least one of the "networkArea", "appIds", "dnns" and "snssais" attribute should be included, if the expected analytics type via the"exptAnaType" attribute or the list of Exception Ids via the "excepRequs" attribute is communication related; 
-	the expected analytics type via the"exptAnaType" attribute or the list of Exception Ids via "excepRequs" attribute shall not be requested for both mobility and communication related analytics at the same time.
NOTE 9:	One or both of the property(ies) shall be provided when a consumer requires analytics for a UE or a group of UEs in an application or a set of applications over specific RAT type(s) and/or frequency(ies).



NOTE:	Care shall be taken to avoid excessive signalling.
Editor’s Note:	It’s FFS whether the "nfTypes", "nfSetIds", "nfInstanceIds" or "nfLoadLvlThds" attirbutes are applicable for the NsiLoadExt feature.

*** Next Change ***
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Table 5.1.6.2.5-1: Definition of type EventNotification
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	event
	NwdafEvent
	M
	1
	Event that is notified.
	

	start
	DateTime
	O
	0..1
	It defines the start time of which the analytics information will become valid. (NOTE 1)
	

	expiry
	DateTime
	O
	0..1
	It defines the expiration time after which the analytics information will become invalid. (NOTE 1)
	

	timeStampGen
	DateTime
	O
	0..1
	It defines the timestamp of analytics generation.
	

	failNotifyCode
	NwdafFailureCode
	C
	0..1
	Identifies the failure reason for the event notification.
It shall only be included if the event notification is failed or the analytics information is not ready. (NOTE 2)
	EneNA

	rvWaitTime
	DateTime
	O
	0..1
	UTC time indicating a recommended time which is used to determine the time when analytics information is needed in similar future event subscriptions. It may only be included if the "failNotifyCode" attribute sets to "UNSATISFIED_REQUESTED_ANALYTICS_TIME".
	EneNA

	anaMetaInfo
	AnalyticsMetadataInfo
	C
	0..1
	Contains information about analytics metadata required to aggregate the analytics. It shall be present if the "anaMeta" attribute was included in the subscription, containing the information indicated by the "anaMeta" attribute.
	Aggregation

	nwPerfs
	array(NetworkPerfInfo)
	C
	1..N
	The network performance information.
	NetworkPerformance

	nfLoadLevelInfos
	array(NfLoadLevelInformation)
	C
	1..N
	The NF load level information. When subscribed event is "NF_LOAD", the nfLoadLevelInfos shall be included.
	NfLoad

	nsiLoadLevelInfos
	array(NsiLoadLevelInfo)
	C
	1..N
	Each element identifies the load level information for each S-NSSAI and the optionally associated network slice instance.
Shall be included when subscribed event is "NSI_LOAD_LEVEL".
	NsiLoad 
NsiLoadExt

	qosSustainInfos
	array(QosSustainabilityInfo)
	C
	1..N
	The QoS sustainability information.
When subscribed event is “QOS_SUSTAINABILITY”, the qosSustainInfos shall be included.
	QoSSustainability

	sliceLoadLevelInfo
	SliceLoadLevelInformation
	C
	0..1
	The slices and the load level information.
When subscribed event is "SLICE_LOAD_LEVEL", the sliceLoadLevelInfo shall be included.
	

	svcExps
	array(ServiceExperienceInfo)
	C
	1..N
	The service experience information.
When subscribed event is "SERVICE_EXPERIENCE", the svcExps shall be included.
	ServiceExperience

	ueComms
	array(UeCommunication)
	C
	1..N
	The UE communication information.
When subscribed event is "UE_COMM", the ueComms shall be included.
	UeCommunication

	ueMobs
	array(UeMobility)
	C
	1..N
	The UE mobility information.
When subscribed event is "UE_MOBILITY", the ueMobs shall be included.
	UeMobility

	abnorBehavrs
	array(AbnormalBehaviour)
	C
	1..N
	The Abnormal Behaviour information.
When subscribed event is "ABNORMAL_BEHAVIOUR", the abnorBehavrs shall be included.
	AbnormalBehaviour

	userDataCongInfos
	array(UserDataCongestionInfo)
	C
	1..N
	The location and user data congestion information. 
Shall be present if the subscribed event is "USER_DATA_CONGESTION".
	UserDataCongestion

	dnPerfInfos
	array(DnPerfInfo)
	C
	1..N
	The DN performance information.
Shall be present if the subscribed event is "DN_PERFORMANCE".
	DnPerformance

	NOTE 1:	If the "start" attribute and the "expiry" attribute are both provided, the DateTime of the "expiry" attribute shall not be earlier than the DateTime of the "start" attribute.
NOTE 2:	The values of "UNAVAILABLE_DATA" and "BOTH_STAT_PRED_NOT_ALLOWED" of the NwdafFailureCode data type are not applicable for the "failNotifyCode" attribute.
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This subclause specifies the application data model supported by the API.
Table 5.2.6.1-1 specifies the data types defined for the Nnwdaf_AnalyticsInfo service based interface protocol.
Table 5.2.6.1-1: Nnwdaf_AnalyticsInfo specific Data Types
	Data type
	Section defined
	Description
	Applicability

	AdditionInfoAnalyticsInfoRequest
	5.2.6.2.5
	Contains more details (not only the ProblemDetails) in case an Nnwdaf_AnalyticsInfo request is rejected.
	EneNA

	AdrfDataType
	5.2.6.3.5
	Represents a type of data that is stored in the ADRF.
	EneNA

	AnalyticsData
	5.2.6.2.2
	Describes analytics with parameters indicated in the request.
	

	ContextData
	5.2.6.2.6
	Contains context information related to analytics subscriptions corresponding with one or more context identifiers.
	EneNA

	ContextElement
	5.2.6.2.7
	Contains context information corresponding with a specific context identifier.
	EneNA

	ContextIdList
	5.2.6.2.8
	Contains list of context identifiers of context information of analytics subscriptions.
	EneNA

	ContextType
	5.2.6.3.4
	Identfies the type of analytics context information.
	EneNA

	EventFilter
	5.2.6.2.3
	Represents the event filters used to identify the requested analytics.
	

	EventId
	5.2.6.3.3
	Describes the type of analytics.
	

	HistoricalData
	5.2.6.2.9
	Contains historical data related to an analytics subscription.
	EneNA

	ProblemDetailsAnalyticsInfoRequest
	5.2.6.4.1
	Data type that extends ProblemDetails.
	EneNA

	RequestedContext
	5.2.6.2.11
	Contains types of analytics context information.
	EneNA

	SmcceInfo
	5.2.6.2.12
	Represent the analytics of Session Management congestion control experience information.
	SMCCE

	SmcceUeList
	5.2.6.2.13
	Represents the List of UEs classified based on experience level of Session Management congestion control.
	SMCCE

	SpecificAnalyticsSubscription
	5.2.6.2.10
	Represents an existing subscription for a specific type of analytics to a specific NWDAF.
	EneNA



Table 5.2.6.1-2 specifies data types re-used by the Nnwdaf_AnalyticsInfo 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 Nnwdaf service based interface.
Table 5.2.6.1-2: Nnwdaf_AnalyticsInfo re-used Data Types
	Data type
	Reference
	Comments
	Applicability

	AnalyticsContextIdentifier
	5.1.6.2.43
	Contains information about the available analytics contexts.
	EneNA

	AnalyticsMetadataInfo
	5.1.6.2.37
	Contains analytics metadata information required for analytics aggregation.
	Aggregation

	AnySlice
	5.1.6.3.2
	
	

	ApplicationId
	3GPP TS 29.571 [8]
	Identifies the application.
	ServiceExperience 
UeCommunication
AbnormalBehaviour

	ArfcnValueNR
	3GPP TS 29.571 [8]
	Integer value indicating the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster.

Minimum = 0. Maximum = 3279165.
	ServiceExperienceExt

	BwRequirement
	5.1.6.2.25
	
	ServiceExperience

	DateTime
	3GPP TS 29.571 [8]
	Identifies the time.
	

	Dnn
	3GPP TS 29.571 [8]
	Identifies the DNN.
	ServiceExperience 
AbnormalBehaviour
UeCommunication 
SMCCE

	Dnai
	3GPP TS 29.571 [8]
	Identifies a user plane access to one or more DN(s).
	ServiceExperience

	EventNotification
	5.1.6.2.5
	Describes Notifications about events that occurred.
	EneNA

	EventReportingRequirement
	5.1.6.2.7
	
	

	ExceptionId
	5.1.6.3.6
	
	AbnormalBehaviour

	ExpectedUeBehaviourData
	3GPP TS 29.503 [23]
	
	AbnormalBehaviour

	ExpectedAnalyticsType
	5.1.6.3.11
	
	AbnormalBehaviour

	GroupId
	3GPP TS 29.571 [8]
	Internal Group Identifier of a group of UEs.
	UeMobility
UeCommunication
NetworkPerformance 
AbnormalBehaviour
ServiceExperience

	NetworkAreaInfo
	3GPP TS 29.554 [18]
	The network area information.
	UeMobility
NetworkPerformance
QoSSustainability
ServiceExperience
UserDataCongestion
AbnormalBehaviour 
NsiLoadExt

	NetworkPerfInfo
	5.1.6.2.23
	
	NetworkPerformance

	NetworkPerfType
	5.1.6.3.10
	Represents the network performance types.
	NetworkPerformance

	NfLoadLevelInformation
	5.1.6.2.31 
	Represents load level information of a given NF instance. 
	NfLoad

	NfInstanceId
	3GPP TS 29.571 [8]
	Identifies an NF instance
	NfLoad

	NfSetId
	3GPP TS 29.571 [8]
	Identifies an NF Set instance.
	NfLoad

	NFType
	3GPP TS 29.510 [12]
	Indentifies a type of NF.
	NfLoad

	NsiId
	3GPP TS 29.531 [24]
	Identifies a Network Slice Instance.
	ServiceExperience
NsiLoad 
NsiLoadExt

	NsiIdInfo
	5.1.6.2.33
	Identify the S-NSSAI and the associated Network Slice Instance(s).
	ServiceExperience
NsiLoad 
NsiLoadExt

	NsiLoadLevelInfo
	5.1.6.2.34
	Represents the load level information for an S-NSSAI and the associated network slice instance.
	NsiLoad 
NsiLoadExt

	NwdafEvent
	5.1.6.3.4
	Describes the NWDAF Events.
	EneNA

	NwdafEventsSubscription
	5.1.6.2.2
	Represents an Individual NWDAF Event Subscription resource.
	EneNA

	ProblemDetails
	3GPP TS 29.571 [8]
	Used in error responses to provide more detailed information about an error.
	

	QosRequirement
	5.1.6.2.20
	
	QoSSustainability

	QosSustainabilityInfo
	5.1.6.2.19
	
	QoSSustainability

	RatType
	3GPP TS 29.571 [8]
	Identifies the RAT type.
	ServiceExperienceExt

	SamplingRatio
	3GPP TS 29.571 [8]
	
	

	ServiceExperienceInfo
	5.1.6.2.24
	
	ServiceExperience

	Supi
	3GPP TS 29.571 [8]
	Identifies the UE.
	ServiceExperience,
NfLoad
NetworkPerformance
UserDataCongestion
UeMobility
UeCommunication
AbnormalBehaviour 
SMCCE

	SupportedFeatures
	3GPP TS 29.571 [8]
	Used to negotiate the applicability of the optional features defined in table 5.2.8-1.
	

	Snssai
	3GPP TS 29.571 [8]
	
	

	SliceLoadLevelInformation
	5.1.6.2.6
	
	

	TargetUeInformation
	5.1.6.2.8
	Identifies the target UE information.
	ServiceExperience
NfLoad
NetworkPerformance
UserDataCongestion
UserDataCongestionExt
UeMobility
UeCommunication
AbnormalBehaviour
QoSSustainability

	UeCommunication
	5.1.6.2.13
	
	UeCommunication

	UeMobility
	5.1.6.2.10
	
	UeMobility

	Uinteger
	3GPP TS 29.571 [8]
	Unsigned Integer, i.e. only value 0 and integers above 0 are permissible.
	

	UserDataCongestionInfo
	5.1.6.2.17
	
	UserDataCongestion

	AbnormalBehaviour
	5.1.6.2.15
	Represents the abnormal behaviour information.
	AbnormalBehaviour
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Table 5.2.6.2.2-1: Definition of type AnalyticsData
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	start
	DateTime
	O
	0..1
	It defines the start time of which the analytics information will become valid. (NOTE)
	

	expiry
	DateTime
	O
	0..1
	It defines the expiration time after which the analytics information will become invalid. (NOTE)
	

	timeStampGen
	DateTime
	O
	0..1
	It defines the timestamp of analytics generation.
	

	anaMetaInfo
	AnalyticsMetadataInfo
	C
	0..1
	Contains information about analytics metadata required to aggregate the analytics. It shall be present if the "anaMeta" attribute was included in the request, containing the information indicated by the "anaMeta" attribute.
	Aggregation

	sliceLoadLevelInfos
	array(SliceLoadLevelInformation)
	C
	1..N
	The slices and the load level information. Shall be present when the requested event is "LOAD_LEVEL_INFORMATION".
	

	nsiLoadLevelInfos
	array(NsiLoadLevelInfo)
	C
	1..N
	Each element identifies the load level information for an S-NSSAI and the optionally associated network slice instance.
Shall be presented when the requested event is "NSI_LOAD_LEVEL" 
	NsiLoad 
NsiLoadExt

	nwPerfs
	array(NetworkPerfInfo)
	C
	1..N
	The network performance information.
Shall be present when the requested event is "NETWORK_PERFORMANCE".
	NetworkPerformance

	nfLoadLevelInfos
	array(NfLoadLevelInformation)
	C
	1..N
	The NF load information.
When the requestedevent is "NF_LOAD", the nfLoadLevelInfos shall be included.
	NfLoad

	qosSustainInfos
	array(QosSustainabilityInfo)
	C
	1..N
	The QoS sustainability informations in the certain geographic areas. 
It shall present if the requested eventis "QOS_SUSTAINABILITY"
	QoSSustainability

	ueMobs
	array(UeMobility)
	C
	1..N
	The UE mobility information.
When the requested event is "UE_MOBILITY", the "ueMobs" attribute shall be included.
	UeMobility

	ueComms
	array(UeCommunication)
	C
	1..N
	The UE communication information.
When the requested event is "UE_COMM", the "ueComms" attribute shall be included.
	UeCommunication

	userDataCongInfos
	array(UserDataCongestionInfo)
	C
	1..N
	The user data congestion information.
Shall be present when the requested event is "USER_DATA_CONGESTION".
	UserDataCongestion

	suppFeat
	SupportedFeatures
	C
	0..1
	List of Supported features used as described in subclause 5.2.8.
This parameter shall be supplied by NWDAF in the reply of GET request that request the analytics resource, if the consumer includes "supported-features" in the GET request.
	

	svcExps
	array(ServiceExperienceInfo)
	C
	1..N
	The service experience information. 
	ServiceExperience

	abnorBehavrs
	array(AbnormalBehaviour)
	C
	1..N
	The abnormal behaviour information. 
	AbnormalBehaviour

	smccExps
	array(SmcceInfo)
	C
	1..N
	The Session Management congestion control experience information.
Shall be present when the requested event is "SM_CONGESTION".
	SMCCE

	NOTE:	If the "start" attribute and the "expiry" attribute are both provided, the DateTime of the "expiry" attribute shall not be earlier than the DateTime of the "start" attribute.
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Table 5.2.6.2.3-1: Definition of type EventFilter
	Attribute name
	Data type
	P
	Cardinality
	Description
	Applicability

	anySlice
	AnySlice
	C
	0..1
	Default is "FALSE". (NOTE 1)
	

	appIds
	array(ApplicationId)
	C
	1..N
	Identification(s) of application. The absence of appIds means applicable to all applications. (NOTE 4)
	ServiceExperience 
UeCommunication AbnormalBehaviour

	dnns
	array(Dnn)
	C
	1..N
	Identification(s) of DNN. Each DNN is a full DNN with both the Network Identifier and Operator Identifier, or a DNN with the Network Identifier only. The absence of dnns means applicable to all DNNs. (NOTE 4)
	ServiceExperience
UeCommunication
AbnormalBehaviour
SMCCE

	dnais
	array(Dnai)
	C
	1..N
	Identification(s) of user plane accesses to DN(s) which the subscription applies. It may be included when event-id is "SERVICE_EXPERIENCE".
	ServiceExperience

	snssais
	array(Snssai)
	C
	1..N
	Identification(s) of network slice to which the subscription belongs. (NOTE 1), (NOTE 4)
	

	nfInstanceIds
	array(NfInstanceId)
	O
	1..N
	Identification(s) of NF instances.
	NfLoad

	nfSetIds
	array(NfSetId)
	O
	1..N
	Identification(s) of NF instance sets.
	NfLoad

	nfTypes
	array(NFType)
	O
	1..N
	Identification(s) of NF types.
	NfLoad

	networkArea
	NetworkAreaInfo
	C
	0..1
	This IE represents the network area where the NF service consumer wants to know the analytics result. (NOTE 2), (NOTE 4)
	UeMobility 
UeCommunication
NetworkPerformance
QoSSustainability
ServiceExperience
UserDataCongestion
AbnormalBehaviour 
NsiLoadExt

	maxTopAppUlNbr
	Uinteger
	O
	0..1
	Indicates the requested maximum number of top applications that contribute the most to the traffic in Uplink direction. If this attribute is present with value zero or undefined, means the maximum number is not limited.
	UserDataCongestionExt

	maxTopAppDlNbr
	Uinteger
	O
	0..1
	Indicates the requested maximum number of top applications that contribute the most to the traffic in Downlink direction. If this attribute is present with value zero or undefined, means the maximum number is not limited.
	UserDataCongestionExt

	nsiIdInfos
	array(NsiIdInfo)
	O
	1..N
	Each element identifies the S-NSSAI and the optionally associated network slice instance(s).
May be included when subscribed event is "NSI_LOAD_LEVEL" or 
"SERVICE_EXPERIENCE".
(NOTE 1)
	ServiceExperience
NsiLoad 
NsiLoadExt

	nwPerfTypes
	array(NetworkPerfType)
	C
	1..N
	Represents the network performance types. This attribute shall be included when event-id is "NETWORK_PERFORMANCE".
	NetworkPerformance

	qosRequ
	QoSRequirement
	C
	0..1
	Represents the QoS requirements. This attribute shall be included when event-id is "QOS_SUSTAINABILITY".
	QoSSustainability

	bwRequs
	array(BwRequirement)
	O
	1..N
	Represents the media/application bandwidth requirement for each application.
It may only be present if "appIds" attribute is provided.
	ServiceExperience

	excepIds
	array(ExceptionId)
	C
	1..N
	Represents a list of Exception Ids.
(NOTE 3)
	AbnormalBehaviour

	exptAnaType
	ExpectedAnalyticsType
	C
	0..1
	Represents expected UE analytics type.
(NOTE 3)
	AbnormalBehaviour

	exptUeBehav
	ExpectedUeBehaviourData
	O
	0..1
	Represents expected UE behaviour.
	AbnormalBehaviour

	ratTypes
	array(RatType)
	O
	1..N
	Identification(s) of the RAT type which the subscription applies. (NOTE 5)
	ServiceExperienceExt

	freqs
	array(ArfcnValueNR)
	O
	1..N
	Idenfication(s) of the frequency of UE’s serving cell(s) where the subscription applies. (NOTE 5)
	ServiceExperienceExt

	NOTE 1:	The "anySlice" attribute is not applicable to features "UeMobility" and "NetworkPerformance". The "snssais" attribute is not applicable to features "ServiceExperience", "NsiLoad", "UeMobility" and "NetworkPerformance". When event-id in the request is "LOAD_LEVEL_INFORMATION", the identifications of network slices, either information about slice(s) identified by the "snssais" attribute, or "anySlice" set to "TRUE", shall be included. When subscribed event is "NSI_LOAD_LEVEL" or "SERVICE_EXPERIENCE", either the "nsiIdInfos" attribute or anySlice set to "TRUE" shall be included. When subscribed event is "QOS_SUSTAINABILITY", "NF_LOAD", "UE_COMM", "ABNORMAL_BEHAVIOUR" or "USER_DATA_CONGESTION", the identifications of network slices identified by the "snssais" attribute is optional.
NOTE 2:	For "NETWORK_PERFORMANCE", "SERVICE_EXPERIENCE" or "USER_DATA_CONGESTION" event, this attribute shall be provided if the event applied for all UEs (i.e. "anyUe" attribute set to true). For "QOS_SUSTAINABILITY", this attribute shall be provided.
NOTE 3:	Either "excepIds" or "exptAnaType" shall be provided if event-id in the request is "ABNORMAL_BEHAVIOUR".
NOTE 4:	For "ABNORMAL_BEHAVIOUR" event with "anyUe" attribute in "tgt-ue" attribute sets to true,
-	at least one of the "networkArea" and the "snssais" attribute should be included, if the expected analytics type via the"exptAnaType" attribute or the list of Exception Ids via the "excepIds" attribute is mobility related;
-	at least one of the "networkArea", "appIds", "dnns" and "snssais" attribute should be included, if the expected analytics type via the"exptAnaType" attribute or the list of Exception Ids via the "excepIds" attribute is communication related; 
-	the expected analytics type via the"exptAnaType" attribute or the list of Exception Ids via "excepIds" attribute shall not be requested for both mobility and communication related analytics at the same time.
NOTE 5:	One or both of the property(ies) shall be provided when a consumer requires analytics for a UE or a group of UEs in an application or a set of applications over specific RAT type(s) and/or frequency(ies).



NOTE:	Care shall be taken to avoid excessive signalling.
Editor’s Note:	It’s FFS whether the "nfTypes", "nfSetIds" and "nfInstanceIds" attirbutes are applicable for the NsiLoadExt feature.
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