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* * * Start of Change * * * *
[bookmark: _Toc138252914]6.4.1	General
This clause specifies how NWDAF can provide Observed Service Experience (i.e. average of observed Service MoS and/or variance of observed Service MoS indicating service MOS distribution for services such as audio-visual streaming as well as services that are not audio-visual streaming such as V2X and Web Browsing services) analytics, in the form of statistics or predictions, to a service consumer.
The Observed Service Experience analytics may provide one or more of the following outputs:
-	Service Experience for a Network Slice: Service Experience for a UE or a group of UEs or any UE in a Network Slice;
-	Service Experience for an Application: Service Experience for a UE or a group of UEs or any UE in an Application or a set of Applications;
-	Service Experience for an Edge Application over a UP path: Service experience for a UE or a group UEs or any UE in an Application or a set of Applications over a specific UP path (UPF, DNAI and EC server);
-	Service Experience for an Application over a RAT Type or Frequency or both: Service experience for a UE or a group of UEs in an Application or a set of Applications over a RAT Type or over a Frequency or both as defined in Table 6.4.1-1.
-	Service Experience for an Application transferring data over a PDU Session: Service experience for a UE or a group of UEs or any UEs in an Application or a set of Applications transfering data over a PDU Session with PDU Session parameters i.e. S-NSSAI, DNN, PDU Session Type , SSC mode and optionally an Access Type or with combination of PDU Session parameters such as a list of the tuple (PDU Session Type, SSC mode) optionally per Access Type.
Therefore, Observed Service experience may be provided as defined in clause 6.4.3. For example, individually per UE or group of UEs, or globally, averaged per Application or averaged across a set of Applications on a Network Slice.
The service consumer may be an NF (e.g. PCF, NSSF, AMF, NEF), AF, or the OAM.
The consumer of these analytics shall indicate in the request or subscription:
-	Analytics ID = "Service Experience";
-	Target of Analytics Reporting: one or more SUPI(s) or Internal Group Identifier(s), or "any UE";
-	Analytics Filter Information as defined in Table 6.4.1-1;
-	optionally, maximum number of objects and maximum number of SUPIs;
-	optionally, preferred level of accuracy of the analytics;
-	optionally, a list of analytics subsets that are requested (see clause 6.4.3);
-	optionally, preferred level of accuracy per analytics subset;
-	optionally, preferred order of results for the list of Application Service Experiences and/or Slice instance service experiences: "ascending" or "descending";
-	optionally, preferred granularity of location information: TA level or cell level or "below cell levellongitude and latitude level";
-	Analytics target period that indicates the time window for which the statistics or predictions are requested;
-	in a subscription, the Notification Correlation Id and the Notification Target Address; and
-	optionally, Reporting Thresholds, which apply only for subscriptions and indicate conditions on the Service Experience to be reached in order to be notified by the NWDAF (see Table 6.4.3-1 and Table 6.4.3-2).
NOTE:	Definition of "below cell levellongitude and latitude level" is described in clause 6.1.3.
Table 6.4.1-1: Analytics Filter Information related to the observed service experience
	Information
	Description
	Mandatory

	
	
	Application
	Network Slice
	Edge Applications over a UP path
	Application over RAT Type and frequency
	Application transfering data over a PDU Session

	Application ID (0...max)
	The identification of the application(s) for which the analytics information is subscribed or requested.
	Y
	N
	Y
	Y
	Y

	S-NSSAI
(NOTE 3)
	When requesting Service Experience for a Network Slice: identifies the Network Slice for which analytics information is subscribed or requested.
When requesting Service Experience for an Application: identifies the S-NSSAI used to access the application together with the DNN listed below.
	N
	Y
	N
	N
	C

	NSI ID(s)
	Identifies the Network Slice instance(s) for which analytics information is subscribed or requested.
	N
	N
	N
	N
	N

	Area of Interest
(NOTE 6)
	Identifies the Area (i.e. set of TAIs), as defined in TS 23.501 [2] for which the analytics information is subscribed or requested.
	N
	N
	N
	N
	N

	DNN
(NOTE 3)
	When requesting Service Experience for an Application, this is the DNN to access the application.
	N
	N
	N
	N
	C

	DNAI
(NOTE 1)
	Identifier of a user plane access to one or more DN(s) where applications are deployed as defined in TS 23.501 [2].
	N
	N
	Y
	N
	N

	RAT Type
(NOTE 2)
	Identifies the RAT type.
	N
	N
	N
	Y
	N

	Frequency
(NOTE 2)
	Identifies the Frequency value(s) (e.g. high, low).
	N
	N
	N
	Y
	N

	Application Server Address(es) (NOTE 1)
	List of IP address(s)/FQDN(s) of the Application Server(s) that a UE, group of UEs, or 'any UE' has a communication session for which Service Experience Analytic information is requested.
	N
	N
	Y
	N
	N

	UPF anchor ID (NOTE 1)
(NOTE 4)
	Identifies the UPF where a UE has an associated PDU session
	N
	N
	N
	N
	N

	PDU Session type (NOTE 3)
	Identifies the type of the associated PDU Session
	N
	N
	N
	N
	C

	SSC Mode (NOTE 3)
	Identifies the SSC Mode selected for the associated PDU Session
	N
	N
	N
	N
	C

	Access Type (NOTE 3)
	Identifies the Access type the UE camps on
	N
	N
	N
	N
	C

	Mapped NSSAI
(NOTE 5)
	Identifies the mapped NSSAI in the HPLMN. May be used in VPLMN for analytics exposure in roaming case (see clause 6.1.5).
	N
	N
	Y
	N
	N

	PLMN ID
	Identifies the target PLMN (i.e. PLMN from which the analytics are requested, for analytics exposure in roaming case (see clause 6.1.5).
	N
	N
	Y
	N
	N

	NOTE 1:	These parameters can be provided when a consumer requires analytics for an edge application over a UP path.
NOTE 2:	A service consumer can provide either a RAT Type or a Frequency or a specific combination of RAT Type and Frequency. A service consumer can also provide multiple instances of RAT Type or multiple instances of Frequency or multiple combinations of RAT type and Frequency. A service consumer can also provide "any" RAT type indication "any" Frequency value indication or "any" indication for all the RAT type and Frequency value the NWDAF has received for the application.
NOTE 3:	One or more of these parameters can be provided by the consumer when requesting analytics for an application running over a PDU Session(s).
NOTE 4:	UPF ID is only needed when the target of NWDAF analytics on Service Experience is a specific UPF.
NOTE 5:	The terms "HPLMN" and "VPLMN" here refer to a roaming case in which at least one UE served by the NWDAF analytics consumer is involved.
NOTE 6:	If the request is for fine granularity location information (i.e. with a finer granularity than cell), the AOI may be described as shown in clause 5.5 of TS 23.273 [39].



NOTE 1:	A service consumer can use the Area of Interest in order to reduce the amount of signalling that the analytics subscription or request generates.
The NWDAF shall notify the result of the analytics to the consumer as specified in clause 6.4.3.
NWDAF collects the network data from AF (directly or via NEF) and from other 5GC NF(s) in order to calculate and provide statistics and predictions on the observed service experience to a consumer NF or to OAM. When the AF provides Service Experience Information and the Target of Analytics Reporting is one or more UE ID(s), the AF may also provide a Service Experience Contribution Weight with each UE's Service Experience value. The Service Experience Contribution Weight is determined by the AF and indicates the relative importance of each UE's Service Experience. The NWDAF may use the Service Experience Contribution Weight(s) to calculate and provide statistics, confidence values, and predictions on the observed service experience to a consumer NF or to OAM.
NOTE 2:	The relative importance of that is conveyed in the Service Experience Contribution Weights is used to indicate the relative importance of the Service Experience value (i.e. MOS). For example, it might be that one the Service Experience of one UE is not very important because the UE is an infrequent user of the service, or the UE does not use all features that are associated with the service. Whereas another UE might be considered important because the UE is a frequent user of the service or a user who uses many features that are associated with the service.
Based on the Analytics Filter information in Table 6.4.1-1 and the Target of Analytics Reporting provided by the service consumer in the analytics subscription or request, NWDAF determines whether service experience analytics should be delivered for:
i)	Application(s);
ii)	Network Slice;
iii)	both Application(s) and Network Slice;
iv)	Edge Applications over a UP path;
v)	Application(s) over RAT Type(s) and/or Frequency value(s);
vi)	Application(s) running over a PDU Session using the following PDU Session parameters or combination of them, i.e. S-NSSAI, DNN, PDU Session type, SSC Mode and optionally per Access Type.
If NWDAF is unable to differentiate based on the analytics subscription or request, it provides service experience analytics for both Application(s) and Network Slice.
If service experience for both Application(s) and Network Slice is desired but the Target of Analytics Reporting or Analytics Filter information values (e.g. Area of Interest) need to be different, separate subscriptions/requests may be provided by the service consumer.

* * * Next Change * * * *
[bookmark: _Toc138252933]6.7.2.1	General
NWDAF supporting UE mobility statistics or predictions shall be able to collect UE mobility related information from NF, OAM and to perform data analytics to provide UE mobility statistics or predictions.
The service consumer may be a NF (e.g. AMF, SMF or AF).
The consumer of these analytics may indicate in the request:
-	Analytics ID = "UE Mobility".
-	Target of Analytics Reporting: a single UE (SUPI) or a group of UEs (an Internal Group ID);
-	Analytics Filter Information optionally containing:
-	Area of Interest (AOI): restricts the scope of the UE mobility analytics to the provided area. If the request is for fine granularity location information (i.e. with a finer granularity than cell), the AOI may be described as shown in clause 5.5 of TS 23.273 [39];
NOTE 1:	For LADN service, the consumer (e.g. SMF) provides the LADN DNN to refer the LADN service area as the AOI.
-	Visited Area(s) of Interest (visited AOI(s)): additional filter to only consider UEs that are currently (i.e. now) in the "AOI" and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s). If this parameter is provided, the Analytics target period shall be in the past (i.e. supported for statistics only);
-	Linear distance threshold: An event where the UE moves by more than some predefined straight line distance from a previous location as per TS 23.273 [39]. The consumer can provide more than one value of Linear distance threshold.
-	an optional list of analytics subsets that are requested (see clause 6.7.2.3);
-	An Analytics target period indicates the time period over which the statistics or predictions are requested;
NOTE 2:	For regular analytics scenarios, the Analytics target period is associated with the Analytics Filter Information = AOI, while for the scenario that Analytics ID=UE Mobility and Analytics Filter Information = (AOI and visited AOI(s)), as described in this clause, the Analytics target period is associated with the visited AOI(s) and to obtain the statistics for those UEs that currently reside in the AOI and had previously (i.e. in the "Analytics target period") been in at least one of the Visited AOI(s).
-	Optionally, maximum number of objects;
-	Preferred level of accuracy of the analytics;
-	Optionally, Preferred level of accuracy per analytics subset (see clause 6.7.2.3);
-	Preferred order of results for the time slot entries: ascending or descending time slot start;
-	Optionally, preferred granularity of location information: TA level or cell level "below cell levellongitude and latitude level";
NOTE 3:	Definition of "below cell levellongitude and latitude level" is described in clause 6.1.3.
-	Optionally, Preferred orientation of location information: ("horizontal", "vertical", "both");
-	Optionally, Spatial granularity size and Temporal granularity size;
-	UE Location order indicator: indicates the NWDAF should derives and provides the UE Mobility analytics for UE Location in time order; and
-	In a subscription, the Notification Correlation Id and the Notification Target Address are included.

* * * Next Change * * * *
[bookmark: _Toc138253005]6.17.3	Output Analytics
The Location Accuracy analytics are shown in table 6.17.3-1.
Table 6.17.3-1: Location Accuracy statistics
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs or below cell levellongitude and latitude level location information that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the statistics applies to.

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	       >> average accuracy of positioning method in applicable area (NOTE)
	Statistics about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area

	       >> Percentage of NLOS/LOS measurements of positioning method in applicable area 
	Provides ratio of LOS to NLOS measurements of positioning method in the applicable area

	    > Percentage of UE in indoor/outdoor in applicable area (optional) (NOTE)
	Provides ratio of UEs that are indoor/outdoor in the applicable area

	> Applicable Location
	A location (i.e. Geographical location or location in local coordinate (as defined in TS 23.032 [34])) that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the prediction applies to.

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	      >>accuracy of positioning method in applicable location (NOTE)
	statistics about the horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location

	      >>Indication whether the location is measured NLOS/LOS with the positioning method
	Indicates whether this applicable location is measured with NLOS or LOS with the positioning method

	    > Indication whether location is indoor/outdoor (optional) (NOTE)
	Indicates whether this applicable location is measured to be indoor or outdoor

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".



Table 6.17.3-2: Location Accuracy predictions
	Information
	Description

	List of Accuracy sustainability Analytics (1..max)
	

	>Applicable Area
	A list of TAIs or Cell IDs or below cell levellongitude and latitude level location information that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the prediction applies to

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	      >> average accuracy of positioning method in applicable area (NOTE)
	Prediction about the horizontal and optionally vertical location average accuracy of applicable positioning method at the applicable area

	       >> Percentage of NLOS/LOS measurements of positioning method in applicable area 
	Provides predicted ratio of LOS to NLOS measurements of positioning method in the applicable area

	    > Percentage of UE in indoor/outdoor in applicable area (optional) (NOTE)
	Provides predicted ratio of UEs that are indoor/outdoor in the applicable area

	> Applicable Location
	A location (i.e. Geographical location or location in local coordinate (as defined in TS 23.032 [34])) that the analytics applies to

	    >Applicable Time Period
	The time period within the Analytics target period that the prediction applies to.

	    > Positioning Methods (1…max) (NOTE)
	The positioning methods used to measure location as defined in clause 4.2b of TS 23.273 [39]

	      >>accuracy of positioning method in applicable location (NOTE)
	Prediction about the horizontal and optionally vertical location accuracy of applicable positioning method at the applicable location

	      >>Indication whether the location is measured NLOS/LOS with the positioning method
	Predicts whether this applicable location is measured with NLOS or LOS with the positioning method

	    > Indication whether location is indoor/outdoor (optional) (NOTE)
	Predicts whether this applicable location is measured to be indoor or outdoor

	NOTE:	Analytics subset that can be used in "list of analytics subsets that are requested" and "Preferred level of accuracy per analytics subset".




* * * End of Changes * * * *




