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********** Start of Changes ***************
[bookmark: _Toc138252915]6.4.2	Input Data
The service data and performance data collected from the AF (including the service data collected from the UE through the AF), the network data from other 5GC NFs and the network data from OAM and MDAS/MDAF for observed service experience are defined in Table 6.4.2-1, 6.4.2-1a, Table 6.4.2-2, Table 6.4.2-3, Table 6.4.2-4 and Table 6.4.2-5 respectively.
Table 6.4.2-1: Service Data from AF related to the observed service experience
	Information
	Source
	Description

	Application ID
	AF
	To identify the service and support analytics per type of service (the desired level of service)

	IP filter information
	AF
	Identify a service flow of the UE for the application

	Locations of Application
	AF/NEF
	Locations of application represented by a list of DNAI(s). The NEF may map the AF-Service-Identifier information to a list of DNAI(s) when the DNAI(s) being used by the application are statically defined.

	Service Experience
	AF
	Refers to the QoE per service flow as established in the SLA and during on boarding. It can be either e.g. MOS or video MOS as specified in ITU-T P.1203.3 [11] or a customized MOS for any kind of service including those not related to video or voice.

	UE ID
	AF
	The list of UE ID(s) that are associated with the Service Experience value(s). When the AF is untrusted, GPSI(s) will be provided. When the AF is trusted SUPI(s) will be provided.

	Service Experience Contribution Weight
	AF
	The list of Service Experience Contribution Weight(s) that are associated with each of the provided UE ID(s).

	QoE metrics
	UE (via AF)
	QoE metrics observed at the UE(s). QoE metrics and measurement as described in TS 26.114 [27], TS 26.247 [28], TS 26.118 [29], TS 26.346 [30], TS 26.512 [31] or ASP specific QoE metrics in TS 26.512 [31], as agreed in the SLA with the MNO, may be used.

	Timestamp
	AF
	A time stamp associated to the Service Experience provided by the AF, mandatory if the Service Experience is provided by the ASP.

	Application Server Instance
	AF
	The IP address or FQDN of the Application Server that the UE had a communication session when the measurement was made.



NWDAF subscribes to the service data from AF in the Table 6.4.2-1 either directly for trusted AFs by invoking Naf_EventExposure_Subscribe service (Event ID = Service Experience information, Event Filter information = Area of Interest, Application ID) as defined in TS 23.502 [3], or indirectly for untrusted AFs via NEF by invoking Nnef_EventExposure_Subscribe service (Event ID = Service Experience information, Event Filter information = Area of Interest, Application ID) where NEF translates the Area of Interest into geographic zone identifier(s). For the information whose source is UE (via AF), the AF collects data from the UE as defined in clause 6.2.8.
NOTE:	When the Service Experience is expressed as a customized MOS, the customized MOS might be defined by the content provider or by the MNO and might be based on the nature of the targeted service type (e.g. web browsing, gaming, augmented reality, V2X, SMS).
Table 6.4.2-1a: Performance Data from AF
	Information
	Source
	Description

	UE identifier
	AF
	IP address of the UE at the time the measurements was made.

	UE location
	AF
	The location of the UE when the performance measurement was made.

	Application ID
	AF
	To identify the service and support analytics per type of service (the desired level of service).

	IP filter information
	AF
	Identify a service flow of the UE for the application.

	Locations of Application
	AF/NEF
	Locations of application represented by a list of DNAI(s). The NEF may map the AF-Service-Identifier information to a list of DNAI(s) when the DNAI(s) being used by the application are statically defined.

	Application Server Instance address
	AF/NEF
	The IP address/FQDN of the Application Server that the UE had a communication session when the measurement was made.

	Performance Data
	AF
	The performance associated with the communication session of the UE with an Application Server that includes: Average Packet Delay, Average Loss Rate and Throughput.

	Timestamp
	AF
	A time stamp associated to the Performance Data provided by the AF.



NWDAF subscribes to the performance data from AF in the Table 6.4.2-1a either directly for trusted AFs by invoking Naf_EventExposure_Subscribe service (Event ID = Performance Data, Event Filter information = Area of Interest, Application ID) as defined in TS 23.502 [3], or indirectly for untrusted AFs via NEF by invoking Nnef_EventExposure_Subscribe service (Event ID = Performance Data, Event Filter information = Area of Interest, Application ID) where NEF translates the Area of Interest into geographic zone identifier(s).
Table 6.4.2-2: QoS flow level Network Data from 5GC NF related to the QoS profile assigned for a particular service (identified by an Application Id or IP filter information)
	Information
	Source
	Description

	Timestamp
	5GC NF
	A time stamp associated with the collected information.

	Location
	AMF
	The UE location information, e.g. cell ID or TAI.

	Finer granularity location (1...max)
	GMLC
	UE positions.

	....>UE location
	
	GAD shape or location coordinates (see TS 23.032 [34]).

	....>Timestamp
	
	A time stamp when the location was measured.

	....>LCS QoS
	
	The accuracy of the measurement.

	UE ID
	AMF
	(list of) SUPI(s). If UE IDs are not provided as Target of Analytics Reporting for slice service experience, AMF returns the UE IDs matching the AMF event filters.

	DNN
	SMF
	DNN for the PDU Session which contains the QoS flow.

	S-NSSAI
	SMF
	S-NSSAI for the PDU Session which contains the QoS flow.

	Application ID
	SMF
	Used by NWDAF to identify the application service provider and application for the QoS flow.

	DNAI
	SMF
	Identifies the access to DN to which the PDN session connects.

	PDU Session type
	SMF
	Type of the PDU Session.

	SSC Mode
	SMF
	SSC Mode selected for the PDU Session.

	IP filter information
	SMF
	Provided by the SMF, which is used by NWDAF to identify the service data flow for policy control and/or differentiated charging for the QoS flow.

	QFI
	SMF
	QoS Flow Identifier.

	QoS flow Bit Rate
	UPF
	The observed bit rate for UL direction; and
The observed bit rate for DL direction.

	QoS flow Packet Delay
	UPF
	The observed Packet delay for UL direction; and
The observed Packet delay for the DL direction.

	Packet transmission
	UPF
	The observed number of packet transmission.

	Packet retransmission
	UPF or AF
	The observed number of packet retransmission.



NOTE:	Care needs to be taken with regards to load and major signalling caused when requesting Any UE. This could be achieved via utilization of some event filters (e.g. Area of Interest for AMF), Analytics Reporting Information (e.g. SUPImax), or sampling ratio as part of Event Reporting Information.
NWDAF subscribes to the network data from 5GC NF(s) in the Table 6.4.2-2 by invoking Nnf_EventExposure_Subscribe service operation with the following Event IDs as input parameters:
-	AMF Source: Namf_EventExposure_Subscribe (Event IDs = Location Changes, Area of Interest).
-	SMF Source: Nsmf_EventExposure_Subscribe (Event ID = QFI allocation).
Table 6.4.2-3: UE level Network Data from OAM related to the QoS profile
	Information
	Source
	Description

	Timestamp
	OAM
	A time stamp associated with the collected information.

	Reference Signal Received Power
	OAM
(see NOTE 1)
	The per UE measurement of the received power level in a network cell, including SS-RSRP, CSI-RSRP as specified in clause 5.5 of TS 38.331 [14] and E-UTRA RSRP as specified in clause 5.5.5 of TS 36.331 [15].

	Reference Signal Received Quality
	OAM
(see NOTE 1)
	The per UE measurement of the received quality in a network cell, including SS-RSRQ, CSI-RSRQ as specified in clause 5.5 of TS 38.331 [14] and E-UTRA RSRQ as specified in clause 5.5.5 of TS 36.331 [15].

	Signal-to-noise and interference ratio
	OAM
(see NOTE 1)
	The per UE measurement of the received signal to noise and interference ratio in a network cell, including SS-SINR, CSI-SINR, E-UTRA RS-SINR, as specified in clause 5.1 of TS 38.215 [12].

	RAN Throughput for DL and UL
	OAM
(see NOTE 1)
	The per UE measurement of the throughput for DL and UL as specified in clauses 5.2.1.1 and 5.4.1.1 of TS 37.320 [20].

	RAN Packet delay for DL and UL
	OAM
(see NOTE 1)
	The per UE measurement of the packet delay for DL and UL, including per QCI per UE packet delay as specified in clause 5.2.1.1 of TS 37.320 [20] and per DRB per UE packet delay as specified in clause 5.4.1.1 of TS 37.320 [20].

	RAN Packet loss rate for DL and UL
	OAM
(see NOTE 1)
	The per UE measurement of the packet loss rate for DL and UL, including the per QCI per UE packet loss rate as specified in clause 5.2.1.1 of TS 37.320 [20] and the per DRB per UE packet loss rate as specified in clause 5.4.1.1 of TS 37.320 [20].

	The mapping information between cell ID and frequency
	OAM
	The mapping information between cell ID and frequency (NOTE 2).

	Cell Energy Saving State
	OAM
	List of the cells which are within the area of interest and are in energy saving state, as specified in clauses 3.1 and 6.2 of TS 28.310 [24].

	NOTE 1:	Per UE measurement for a specific UE from OAM (via MDT), is as captured in clause 6.2.3.1.
NOTE 2:	The MDT measurement report provides the cell identity and carrier frequency information for UE's serving cell and neighbour cell(s). The NWDAF can get the mapping information between cell ID and frequency using OAM service as described in clause 6.2.3.



NWDAF subscribes the network data from OAM in the Table 6.4.2-3 by using the services provided by OAM as described in clause 6.2.3.
Table 6.4.2-4: UE level Network Data from 5G NF related to the Service Experience
	Information
	Source
	Description

	Timestamp
	5GC NF
	A time stamp associated with the collected information.

	Location
	AMF
	The UE location information, e.g. cell ID or TAI.

	Finer granularity location
	GMLC
	UE positions.

	UE ID 
	AMF
	(list of) SUPI(s).

	RAT Type
	SMF
	The RAT type the UE camps on.

	Access Type
	SMF
	The Access type the UE camps on.



The Event Filters for the service data collection from SMF, AMF and AF are defined in TS 23.502 [3].
The timestamps are provided by each NF to allow correlation of QoS and traffic KPIs. The clock reference is able to know the accuracy of the time and correlate the time series of the data retrieved from each NF.
The NWDAF collects the following MDAF analysis result listed in Table 6.4.2-5, as defined in clauses 8.4.2.1.3 and 8.4.4.3 of TS 28.104 [45].
Table 6.4.2-5: Data collection from MDAS/MDAF of service experience and energy saving state analysis
	Information
	Source
	Description

	ServiceExperienceIssueType
	MDAF
	Indication of the service experience issue type.
The allowed value is one of the enumerated values: RAN issue, CN issue, both.

	AffectedObjects
	MDAF
	The managed object instances where the service experience is applicable, e.g. SubNetwork Instance, NetworkSlice Instance, S-NSSAI.

	ServiceExperienceStatistics
	MDAF
	The statistics of the level of service experience for a service in a certain time period, e.g. there are five levels which are represented by 1, 2, 3, 4, 5 where level 1 represents the users are enduring bad experience while level 5 represents the users' requirements are perfectly satisfied.

	ServiceExperiencePredictions
	MDAF
	The predictions of the level of service experience for a service in a certain time period.

	StatisticsOfCellsEsState
	MDAF
	The statistic result of current energy saving state of the cells at a certain time.



********** Next Change ***************
6.6.1	General
With Network Performance Analytics, NWDAF provides either statistics or predictions on the gNB status information, gNB resource usage, communication performance and mobility performance in an Area of Interest; in addition, NWDAF it may provide statistics or predictions on the number of UEs that are located in that Area of Interest.
The service consumer may be an NF (e.g. PCF, NEF, AF), or the OAM.
The consumer of these analytics may indicate in the request:
-	Analytics ID = "Network Performance";
-	Target of Analytics Reporting: either a single UE (SUPI ), or a group of UEs (an Internal Group ID that refers to the group for which the analytics on the number of UEs that are located in the Area of Interest at the time indicated in the Analytics target period is requested) or any UE;
-	Analytics Filter Information:
-	Area of Interest (list of TA or Cells) which restricts the area in focus (mandatory if Target of Analytics Reporting is set to "any UE", optional otherwise);
-	Optionally, Traffic type of interest (overall traffic, GBR traffic or Delay-critical GBR traffic);
NOTE:	If Traffic type of interest is not provided, overall traffic is considered.
-	Optionally, a list of analytics subsets that are requested among those specified in clause 6.6.3;
-	Optionally, a preferred level of accuracy of the analytics;
-	Optionally, preferred level of accuracy per analytics subset (see clause 6.6.3);
-	Optionally, preferred order of results for the list of Network Performance information:
-	ordering criterion: "number of UEs", "communication performance" or "mobility performance";
-	order: ascending or descending;
-	Optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the level to be reached for respective analytics information (see clause 6.6.3) in order to be notified by the NWDAF;
-	An Analytics target period indicates the time period over which the statistics or prediction are requested; and
-	Optionally, maximum number of objects.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
-	Optionally, Spatial granularity size (if an Area of Interest is provided) and Temporal granularity size.
The NWDAF notifies the result of the analytics to the consumer as indicated in clause 6.6.3.
[bookmark: _Toc138252928]********** Next Change ***************
6.6.3	Output Analytics
The NWDAF shall be able to provide both statistics and predictions on Network Performance.
Network performance statistics are defined in Table 6.6.3-1.
Table 6.6.3-1: Network performance statistics
	Information
	Description

	List of network performance information (1..max)
	Observed statistics during the Analytics target period

	> Area subset
	List if TA(s) or Cell ID(s) within the requested area of interest as defined in clause 6.6.1. If a Spatial granularity size was provided in the request or subscription, the number of elements of the list is smaller than or equal to the Spatial granularity size.

	> Analytics target period subset
	Time window within the requested Analytics target period as defined in clause 6.6.1. If a Temporal granularity size was provided in the request or subscription, the duration of the Analytics target period subset is greater than or equal to the Temporal granularity size.

	> gNB status information (NOTE 1)
	Average ratio of gNBs that have been up and running during the entire Analytics target period in the area subset

	> gNB resource usage (NOTE 1) (NOTE 2)
	Usage of assigned resources

	> gNB resource usage for GBR traffic (NOTE 1) (NOTE 2)
	Usage of assigned resources for GBR traffic (average, peak)

	> gNB resource usage for Delay-critical GBR traffic (NOTE 1) (NOTE 2)
	Usage of assigned resources usage for Delay-critical GBR traffic (average, peak)

	> Number of UEs (NOTE 1)
	Average number of UEs observed in the area subset

	> Communication performance (NOTE 1)
	Average ratio of successful setup of PDU Sessions

	> Mobility performance (NOTE 1)
	Average ratio of successful handover

	NOTE 1:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE 2:	Average usage of assigned resources for uplink and downlink traffic is provided. The average and peak usage is provided as a percentage.



Editor's note:	The possibility to provide the gNB resource usage for GBR traffic and gNB resource usage for Delay-critical GBR traffic based on existing network performance management parameters defined in TS 28.552 [8] is to be confirmed by SA WG5.
Editor's note:	Area subsets smaller than cells are FFS.
Network performance predictions are defined in Table 6.6.3-2.
Table 6.6.3-2: Network performance predictions
	Information
	Description

	List of network performance information (1..max)
	Predicted analytics during the Analytics target period

	> Area subset
	List if TA(s) or Cell ID(s) within the requested area of interest as defined in clause 6.6.1. If a Spatial granularity size was provided in the request or subscription, the number of elements of the list is smaller than or equal to the Spatial granularity size.

	> Analytics target period subset
	Time window within the requested Analytics target period as defined in clause 6.6.1. If a Temporal granularity size was provided in the request or subscription, the duration of the Analytics target period subset is greater than or equal to the Temporal granularity size.

	> gNB status information (NOTE 1)
	Average ratio of gNBs that will be up and running during the entire Analytics target period in the area subset

	> gNB resource usage (NOTE 1) (NOTE 2)
	Usage of assigned resources (average, peak)

	> gNB resource usage for GBR traffic (NOTE 1) (NOTE 2)
	Usage of assigned resources for GBR traffic (average, peak)

	> gNB resource usage for Delay-critical GBR traffic (NOTE 1) (NOTE 2)
	Usage of assigned resources usage for Delay-critical GBR traffic (average, peak)

	> Number of UEs (NOTE 1)
	Average number of UEs predicted in the area subset

	> Communication performance (NOTE 1)
	Average ratio of successful setup of PDU Sessions

	> Mobility performance (NOTE 1)
	Average ratio of successful handover

	> Confidence
	Confidence of this prediction

	NOTE 1:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE 2:	Average usage of assigned resources for uplink and downlink traffic is provided. The average and peak usage is provided as a percentage.



Editor's note:	Area subsets smaller than cells are FFS.
Editor's note:	The possibility to provide the gNB resource usage for GBR traffic and gNB resource usage for Delay-critical GBR traffic based on existing network performance management parameters defined in TS 28.552 [8] is to be confirmed by SA WG5.
NOTE 1:	The predictions are provided with a Validity Period, as defined in clause 6.1.3.
NOTE 2:	The analytics on number of UEs are related to the information retrieved from the AMFs.
The number of network performance information entries is limited by the maximum number of objects provided as part of Analytics Reporting Information.
The NWDAF provides Network Performance Analytics to a consumer at the time requested by the consumer in the Analytics target period:
-	Analytics ID set to "Network Performance".
-	Notification Target Address including the address of the consumer.
-	Notification Correlation Id, for the consumer to correlate notifications from NWDAF if subscription applies.
-	Analytics specific parameters at the time indicated in the Analytics target period.
[bookmark: _Toc138252934]********** Next Change ***************
6.7.2.2	Input Data
The NWDAF supporting data analytics on UE mobility shall be able to collect UE mobility information from OAM, 5GC and AFs. The detailed information collected by the NWDAF could be MDT data from OAM, network data from 5GC and/or service data from AFs:
-	UE mobility information from OAM is UE location carried in MDT data;
-	Network data related to UE mobility from 5GC is UE location information, UE location trends or UE access behaviour trends, as defined in the Table 6.7.2.2-1;
Table 6.7.2.2-1: UE Mobility information collected from 5GC 
	Information
	Source
	Description

	UE ID
	AMF
	SUPI

	UE locations (1..max)
	AMF
	UE positions

	   >UE location
	
	TA or cells that the UE enters (NOTE)

	   >Timestamp 
	
	A time stamp when the AMF detects the UE enters this location

	Fine granularity location (1...max)
	GMLC
	UE positions

	....>UE location
	
	GAD shape or location coordinates (see TS 23.032 [34])

	....>Timestamp
	
	A time stamp when the location was measured

	....>LCS QoS
	
	LCS QoS accuracy as defined in clause 4.1b of TS 23.273 [39]

	....>Motion Event Notification) 
	
	The notification about motion event reporting as described in TS 23.273 [39]

	....>Liner distance threshold
	NWDAF consumer
	The distance travelled by the UE before reporting subsequent location as described in TS 23.273 [39]

	Type Allocation code (TAC)
	AMF
	To indicate the terminal model and vendor information of the UE. The UEs with the same TAC may have similar mobility behaviour. The UE whose mobility behaviour is unlike other UEs with the same TAC may be an abnormal one.

	Frequent Mobility Registration Update
	AMF
	A UE (e.g. a stationary UE) may re-select between neighbour cells due to radio coverage fluctuations. This may lead to multiple Mobility Registration Updates if the cells belong to different registration areas. The number of Mobility Registration Updates N within a period M may be an indication for abnormal ping-pong behaviour, where N and M are operator's configurable parameters.

	UE access behaviour trends
	AMF
	Metrics on UE state transitions (e.g. access, RM and CM states, handover).

	UE location trends
	AMF
	Metrics on UE locations.

	NOTE:	UE location includes either the last known location or the current location, under the conditions defined in Table 4.15.3.1-1 in TS 23.502 [3].



-	Service data related to UE mobility provided by AFs is defined in the Table 6.7.2.2-2;
Table 6.7.2.2-2: Service Data from AF related to UE mobility
	Information
	Description

	UE ID
	Could be external UE ID (i.e. GPSI)

	Application ID
	Identifying the application providing this information

	UE trajectory (1..max)
	Timestamped UE positions

	   >UE location
	Geographical area that the UE enters

	   >Timestamp 
	A time stamp when UE enters this area

	A list of areas
	A list of areas used by the AF for the application service.

	NOTE:	The application ID is optional. If the application ID is omitted, the collected UE mobility information can be applicable to all the applications for the UE.



Depending on the requested level of accuracy, data collection may be provided on samples (e.g. spatial subsets of UEs or UE group, temporal subsets of UE location information).
NOTE:	Reporting current UE location can cause AMF to request NG-RAN to report UE location and consequently extra signalling and load in NG-RAN and AMF. The consumer retrieving data from AMF needs to use current location with care to avoid excessive signalling.
[bookmark: _Toc138252935]********** Next Change ***************

6.7.2.3	Output Analytics
The NWDAF supporting data analytics on UE mobility shall be able to provide UE mobility analytics to consumer NFs or AFs. The analytics results provided by the NWDAF could be UE mobility statistics as defined in table 6.7.2.3-1, UE mobility predictions as defined in Table 6.7.2.3-2:
Table 6.7.2.3-1: UE mobility statistics
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in clause 5.9.7 of TS 23.501 [2], SUPI (see NOTE 1).

	Time slot entry (1..max)
	List of time slots during the Analytics target period.

	  > Time slot start
	Time slot start within the Analytics target period.

	  > Duration
	Duration of the time slot. If a Temporal granularity size was provided in the request or subscription, the Duration is greater than or equal to the Temporal granularity size.

	  > UE location (1..max)
	Observed location statistics (see NOTE 2).

	      >> UE location (NOTE 5)
	TAs or cells which the UE stays or geographical location (longitude and latitude level) (see NOTE 3).

	      >> Ratio (NOTE 5)
	Percentage of UEs in the group (in the case of a UE group).

	      >> UE's geographical distribution (NOTE 5)
	The geographical distribution of the UEs among the TAs or cells or location coordinates.

	     >> Requested Linear Distance Threshold (NOTE 4) 
	The linear distance threshold used for UE location reporting.

	      >> Geographical Identifier (NOTE 5)
	Geographical Identifier as specified in TS 23.228 [47] (see NOTE 6)

	  > UE's direction (NOTE 5)
	The direction of the UEs in the coverage area.

	NOTE 1:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result (i.e. list of (predicted) time slots) to NF service consumer(s) for the UE.
NOTE 2:	If Visited AOI(s) was provided in the analytics request/subscription, the UE location provides information on the observed location(s) that the UE or group of UEs had been residing during the Analytics Target Period.
NOTE 3:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information and Spatial granularity size.
NOTE 4:	The requested Linear Distance Threshold is provided only when in the analytic filter information of the analytics request there are multiple linear distance thresholds and the target is a single UE.
NOTE 5:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE 6:	It depends on the implementation how the NWDAF collects the geographic identifier.



Table 6.7.2.3-2: UE mobility predictions
	Information
	Description

	UE group ID or UE ID
	Identifies a UE or a group of UEs, e.g. internal group ID defined in clause 5.9.7 of TS 23.501 [2], or SUPI (see NOTE 1).

	Time slot entry (1..max)
	List of predicted time slots.

	  >Time slot start
	Time slot start time within the Analytics target period.

	  > Duration
	Duration of the time slot. If a Temporal granularity size was provided in the request or subscription, the Duration is greater than or equal to the Temporal granularity size.

	  > UE location (1..max)
	Predicted location prediction during the Analytics target period.

	      >> UE location (NOTE 3)
	TAs or cells where the UE or UE group may move into or geographical location (longitude and latitude level) (see NOTE 2).

	      >> Confidence
	Confidence of this prediction.

	      >> Ratio (NOTE 3)
	Percentage of UEs in the group (in the case of a UE group).

	      >> UE's geographical distribution (NOTE 3)
	The geographical distribution of the UEs among the TAs or cells or location coordinates.

	      >> Geographical Identifier (NOTE 3)
	Geographical Identifier as specified in TS 23.228 [47] (see NOTE 4)

	  > UE's direction (NOTE 3)
	The direction of the UEs in the coverage area.

	NOTE 1:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics mobility result (i.e. list of (predicted) time slots) to NF service consumer(s) for the UE.
NOTE 2:	When possible and applicable to the access type, UE location is provided according to the preferred granularity of location information and Spatial granularity size.
NOTE 3:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".
NOTE 4:	It depends on the implementation how the NWDAF collects the geographic identifier.



The results for UE groups address the group globally. The ratio is the proportion of UEs in the group at a given location at a given time.
The number of time slots and UE locations is limited by the maximum number of objects provided as part of Analytics Reporting Information.
The time slots shall be provided by order of time, possibly overlapping. The locations shall be provided by decreasing value of ratio for a given time slot. The sum of all ratios on a given time slot must be equal or less than 100%. Depending on the list size limitation, the least probable locations on a given Analytics target period may not be provided.
If a UE Location order indicator is included in the Analytics Reporting information, the NWDAF does not aggregate the UE locations in a long duration but provides the UE locations one by one in their own time period, i.e. the "UE location (1..max)" in the UE Mobility analytics has only one UE location (TA, Cell or a finer granularity UE Location smaller than cell) which indicates the UE is located in this UE location in the duration from the time slot start (i.e. time stamp when the UE enters this location as described in clause 6.7.2.2).
********** Next Change ***************
[bookmark: _Toc138253008]6.18.1	General
Clause 6.18 describes how NWDAF can provide E2E data volume transfer time analytics, in the form of statistics or predictions or both, to a service consumer. NWDAF collects E2E data volume transfer time related input data from 5GC NFs, OAM and AF. The consumer can either subscribe to analytics notifications (i.e. a Subscribe-Notify model) or request a single notification (i.e. a Request-Response model).
The E2E data volume transfer time refers to a time delay for completing the transmission of a specific data volume from UE to AF, or from AF to UE. If a target number of repeating data transmissions or a target time interval between data transmissions is given, the E2E data volume transfer time can be provided as an average value of every all the data volume transfer times within the Analytics target period. The E2E data volume transfer time analytics may be used to assist an AF hosting AI/ML-based services, e.g. for member UE selection of federated learning.
The E2E data volume transfer time analytics may be provided as defined in clause 6.18.3 for a single UE individually or a list of UEs.
More than one E2E data volume transfer time classes might be assigned by operator or AF for to a group list of UEs. The UEs might be classified into high-, medium-, and low-transfer time classes with respect to the threshold(s) of the corresponding class.
The service consumer may be an NF (e.g. AF, or NEF).
The consumer of these analytics may indicate in the request:
-	Analytics ID = "E2E data volume transfer time ".
-	Target of Analytics Reporting: a single UE (SUPI/GPSI) or a group list of UEs (a list of SUPIs/GPSIs).
-	Analytics Filter Information optionally including:
-	DNN;
-	S-NSSAI;
-	Application ID;
-	Area of Interest (AOI(s)): restricts the scope of the E2E data volume transfer time analytics to the provided area;
-	An optional  list of analytics subsets that are requested (see clause 6.18.3);
-	Data Volume UL/DL: indicates a specific data volume transmitted once from UE to AF and/or from AF to UE;
-	QoS requirements (e.g. 5QI, QoS Characteristics);
-	Optionally, eEither a target number of repeating data transmissions or a target time interval between data transmissions within the Analytics target period;
-	Optionally, aA request for geographical distribution (i.e. the AoIs) of the UEs.
-	An Analytics target period indicates the time period over which the statistics or predictions are requested.
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.
-	Optionally, preferred level of accuracy of the analytics.
-	Optionally, preferred order of results for the list of E2E data volume transfer time:
-	ordering criterion: "E2E data volume transfer time",
-	order: ascending or descending.
-	Optionally, Reporting Thresholds , which indicate indicating the levels conditions on the level to be reached for the respective analytics subsets (see clause 6.18.3)
-	Optionally, maximum number of UEs.
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6.18.2	Input Data
The NWDAF supporting analytics on E2E data volume transfer time shall be able to collect E2E data volume transfer time information from AF, OAM and 5GC NFs.
More detailed information collected by the NWDAF from the OAM is defined in the Table 6.18.2-1, from relevant 5GC NFs (i.e. UPF, SMF, AMF) is defined in Table 6.18.2-2, and from AF is defined in Table 6.18.2-3.
Table 6.18.2-1: Input data from OAM related to E2E data volume transfer time
	Information
	Source
	Description

	RAN part delay
	OAM TS 28.554 [10]
	Average packet transmission delay through the RAN part to the UE, per timeslot, per 5QI and per S-NSSAI.

	Timestamp
	OAM
	A time stamp associated with the collected information.

	RAN Throughput for DL and UL
	OAM
(see NOTE 1)
	The per UE measurement of the throughput for DL and UL as specified in clauses 5.2.1.1 and 5.4.1.1 of TS 37.320 [20].

	RAN Packet delay for DL and UL
	OAM
(see NOTE 1)
	The per UE measurement of the packet delay for DL and UL, including per DRB per UE packet delay as specified in clause 5.4.1.1 of TS 37.320 [20].

	RAN Packet loss rate for DL and UL
	OAM
(see NOTE 1)
	The per UE measurement of the packet loss rate for DL and UL, including the per DRB per UE packet loss rate as specified in clause 5.4.1.1 of TS 37.320 [20].

	Average UL/DL packet delay between PSA UPF and UE
	OAM
	The average of UL/DL packet delay between PSA UPF and UE as captured in clauses 5.4.9.1.1 and 5.4.9.2.1 in of TS 28.552 [8].

	NOTE 1:	Per UE measurement for a specific UE from OAM (via MDT), is as captured in clause 6.2.3.1.



Editor's note:	The inclusion of the following OAM inputs: RAN part delay and Average UL/DL packed delay between PSA UPF and UE is subject topending SA WG5 verification.
NWDAF subscribes to the network input data from OAM in as defined in the Table 6.18.2-1 by using the services provided by OAM as described in clause 6.2.3.
NOTE 1:	Whether the UE(s) is supporting a Slice or not can be checked by retrieving the registered AMF details from UDM or by asking AMF about what Slice is used by the UE(s) at the current registration (Alternatively, if NSACF is deployed, NSACF can provide a report on what slices are used by the UE(s)).
NOTE 2:	User consent checking from UDM can apply for to these analytics.
Table 6.18.2-2: Service Data from 5GC NFs for E2E data volume transfer time analytics
	Information
	Source
	Description

	Timestamp
	5GC NF
	A time stamp associated with the collected information.

	UE location
	AMF, GMLC
	Location of the UE(s) needs to be selected via AMF if the application needs to be started at the same time. If the AoI indicated by the AF is a finer granularity area than the Cell level, the current location of the UE(s) needs to be selected via GMLC instead.

	UE ID
	AMF
	(list of) SUPI(s).

	5QI
	SMF
	A reference to 5G QoS characteristics.

	QoS flow Packet Delay
	SMF, UPF
	The observed Packet delay for UL/DL/round trip directions between UE and PSA_UPF.

	RAT Type
	SMF
	The RAT types the UE camps on.

	Access Type
	SMF
	The list of Access Type(s) used for the PDU Session.



Table 6.18.2-3: Service Data from AF for E2E data volume transfer time analytics
	Information
	Source
	Description

	Timestamp
	AF
	Timestamp of the collected information.

	Application ID
	AF
	Identifier of the application at the AF.

	UE ID(s)
	AF
	Internal or External UE IDs (i.e. SUPI or GPSI, respectively).

	Transmitted UL/DL data volume
	AF
	The volume of the transmitted UL/DL data.

	UL/DL transmission time duration
	AF
	The time duration (start and end time) needed for sending the volume of UL/DL data.

	Application Server Instance information
	AF
	The IP address/FQDN of the Application Server.



NOTE 3:	How to derive the time delay for sending a specific data volume between UPF and AF on N6 interface is out of scope of the present specification.
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6.18.3	Output Analytics
The NWDAF supporting E2E data volume transfer time analytics provides the analytics results to consumer NFs, e.g. AF, or NEF. The analytics results provided by the NWDAF could be E2E data volume transfer time statistics as defined in Table 6.18.3-1 or predictions as defined in table 6.18.3-2.
Table 6.18.3-1: E2E data volume transfer time statistics
	Information
	Description

	UE ID or list of UE IDs (1..SUPImax)
	Identifies a UE or a group of UEs, e.g. a list of UEs for which the statistic applies.

	Time slot entry (1..max)
	List of time slots during the Analytics target period.

	> Time slot start
	Time slot start within the Analytics target period.

	> Duration
	Duration of the time slot.

	> E2E data volume transfer time information (1…max) 
	List of E2E data volume transfer time statistics per UE.;
Max. is the number of UEs, if applicable.

	>> Application ID
	Identifies the application in use during the time slot

	>> DNAI
	Identifier of a user plane access to one or more DN(s) where applications are deployed as defined in TS 23.501 [2].

	>> UE location
	Indicating the UE location information when the UE service is delivered.

	>> DNN
	DNN for the PDU Session which contains the QoS flow.

	>> S-NSSAI
	Identifies the Network Slice used to access the Application.

	>> RAT Type
	Indicating the list of RAT type(s) for which the E2E data volume transfer time applies.

	>> Access Type
	Access Type when the UE establishes a PDU Session for the AF.

	>> Validity period
	The validity period within the time slot for the E2E data volume transfer time statistics as defined in clause 6.1.3.

	>> Spatial validity
	Area where the E2E data volume transfer time statistics applies.

	>> E2E data volume transfer time UL
	E2E data volume transfer time UL indicators.;
Statistics of E2E data volume transfer time for uplink over the time slot (e.g. average, variance).

	>>> Data volume UL
	Indicates uplink data volume used to derive E2E data volume transfer time UL.

	>> E2E data volume transfer time DL
	E2E data volume transfer time DL indicators.
Statistics of E2E data volume transfer time for downlink over the time slot (e.g. average, variance).

	>>> Data volume DL
	Indicates downlink data volume used to derive E2E data volume transfer time DL.

	> Classified E2E data volume transfer time information for a list of UEs (NOTE 1)
	Classified E2E data volume transfer time statistics for multiple UEs with respect to one or more reporting thresholds (e.g. NWDAF may provide the ratio of UEs that have reached certain Reporting Threshold(s)).;
The list of UEs is indicated in the request of service consumer.

	>> E2E data volume transfer time classes (1…max) (NOTE 2)
	List with group of UEs classified by ranges of E2E data volume transfer time.

	>>> UE ID(s)
	Identifies the UE(s) in the transfer time class with respect to the threshold of the corresponding transfer time class.

	>>> Ratio of UEs per E2E data volume transfer time class
	Ratio of UEs.

	>> Validity period
	The validity period within the time slot for the Classified E2E data volume transfer times for a list of UEs statistics as defined in clause 6.1.3.

	>> Spatial Validity
	Area where the Classified E2E data volume transfer times statistics for a list of UEs analytics applies.

	> Geographical distribution of the UE(s)
	If requested, a list of UEs per location information.

	NOTE 1:	Analytics subset that can be used in "list of analytics subsets that are requested", "Preferred level of accuracy per analytics subset" and "Reporting Thresholds".
NOTE 2:	The number of transfer time classes may be pre-configured by the operator or provided by the service consumer via reporting thresholds.



Table 6.18.3-2: E2E data volume transfer time predictions
	Information
	Description

	UE ID or list of UE IDs (1..SUPImax)
	Identifies a UE or a group of UEs, e.g. a list of UEs for which the predictions applies.

	Time slot entry (1..max)
	List of time slots during the Analytics target period.

	> Time slot start
	Time slot start within the Analytics target period.

	> Duration
	Duration of the time slot.

	> E2E data volume transfer time information (1…max)
	List of E2E data volume transfer time prediction per UE.;
Max. is the number of UEs, if applicable.

	>> Application ID
	Identifies the application in use during the time slot.

	>> DNAI
	Identifier of a user plane access to one or more DN(s) where applications are deployed as defined in TS 23.501 [2].

	>> UE location
	Indicating the UE location information when the UE service is delivered.

	>> DNN
	DNN for the PDU Session which contains the QoS flow.

	>> S-NSSAI
	Identifies the Network Slice used to access the Application.

	>> RAT Type
	Indicating the list of RAT type(s) for which the E2E data volume transfer time applies.

	>> Access Type
	Access Type when the UE establishes a PDU Session for the AF.

	>> Validity period
	The validity period within the time slot for the E2E data volume transfer time prediction as defined in clause 6.1.3.

	>> Spatial validity
	Area where the E2E data volume transfer time prediction applies.

	>> E2E data volume transfer time UL
	E2E data volume transfer time indicators.;
Predictions of E2E data volume transfer time for uplink over the time slot (e.g. average, variance).

	>>> Data volume UL
	Indicates uplink data volume used to derive E2E data volume transfer time UL.

	>> E2E data volume transfer time DL
	E2E data volume transfer time DL indicators.;
Predictions of E2E data volume transfer time for downlink over the time slot (e.g. average, variance).

	>>> Data volume DL
	Indicates downlink data volume used to derive E2E data volume transfer time DL

	> Classified E2E data volume transfer time information for a list of UEs (NOTE 1)
	Classified E2E data volume transfer time prediction for multiple UEs with respect to one or more reporting thresholds (e.g. NWDAF may provide the ratio of UEs that have reached certain Reporting Threshold(s)).));
The list of UEs is indicated in the request of service consumer.

	>> E2E data volume transfer time classes (1…max) (NOTE 2)
	List with group of UEs classified by ranges of E2E data volume transfer time.

	>>> UE ID(s) 
	Identifies the UE(s) in the transfer time class with respect to the threshold of the corresponding transfer time class.

	>>> Ratio of UEs per E2E data volume transfer time class
	Ratio of UEs.

	>> Validity period
	The validity period within the time slot for the Classified E2E data volume transfer times for a list of UEs prediction as defined in clause 6.1.3.

	>> Spatial Validity
	Area where the Classified E2E data volume transfer times prediction for a list of UEs applies.

	> Geographical distribution of the UE(s)
	If requested, a list of UEs per location information.

	Confidence
	Confidence of this prediction.

	NOTE 1:	Analytics subset that can be used in "list of analytics subsets that are requested", "Preferred level of accuracy per analytics subset" and "Reporting Thresholds".
NOTE 2:	The number of transfer time classes may be pre-configured by the operator or provided by the service consumer via reporting thresholds.



NOTE:	When Target of Analytics Reporting is an individual UE, one UE ID (i.e. SUPI) will be included, the NWDAF will provide the analytics transfer time result (i.e. list of (predicted) time slots) to NF service consumer(s) for the UE.
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6.18.4	Procedures
The NWDAF can may provide E2E data volume transfer time analytics to a 5GC NF (e.g. AF, or NEF).


Figure 6.18.4-1: Procedure for E2E data volume transfer time analytics
1.	The Consumer NF, e.g. AF, or NEF, requests or subscribes to analytics for E2E data volume transfer time analytics from NWDAF (possibly via NEF in case the consumer NF is AF) and provides the input information as specified in clause 6.18.1 to 5GC.
2a-b.	The NWDAF subscribes the service data from AMF in Table 6.18.2-2 using Namf_EventExposure_Subscribe service for collecting UE location(s) for a UE or a group of UEs.
NOTE:	If NWDAF requires UE location information with finer granularity than TA/cell, then NWDAF collects the location data from GMLC instead of AMF.
2c.	NWDAF subscribes to service data from SMF in Table 6.18.2-2 by invoking Nsmf_EventExposure_Subscribe (Event ID, SUPI(s) or Application ID).
	In order to provide the requested analytics, the NWDAF subscribes to information of the UE and may subscribe to N4 Session related input data from SMFs as defined in Table 6.18.2-2.
2d-e.	N4 related input data is provided by UPF to SMF.
2f.	SMF provides the requested input data to NWDAF.
2g-h.	The NWDAF may subscribe to the input data from OAM as defined in the Table 6.18.2-1 from the OAM according to the data collection principles from the OAM described in clause 6.2.3.
2i-j.	The NWDAF may subscribe to the service data from AF as defined in the Table 6.18-3 by invoking Nnef_EventExposure_Subscribe or Naf_EventExposure_Subscribe (Event ID = E2E data volume transfer time information, Application ID, Event Filter information, Target of Event Reporting = UE ID(s)) service as defined in TS 23.502 [3].
3.	The NWDAF derives requested analytics, in the form of E2E data volume transfer time statistics or predictions or both.
4.	The NWDAF provides requested E2E data volume transfer time analytics to the Consumer NF, using either Nnwdaf_AnalyticsInfo_Request response or Nnwdaf_AnalyticsSubscription_Notify, depending on the service used in step 1.
5-7.	If the NF subscribed to E2E data volume transfer time analytics at in step 1, when once the NWDAF generates new analytics for E2E data volume transfer time, it notifies the new generated analytics to the consumer NF again as defined by step 4.
********** End of Changes ***************
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