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* * * Beginning of Changes * * * 
6.4
Observed Service experience related network data analytics

6.4.1
General

NWDAF provides analytics for observed service experience, which can be requested for an application or for a slice via its subscribed UEs. NWDAF subscribes the network data from 5GC NF(s) defined in Table 6.4.2-2, the service data from AF or via NEF defined in Table 6.4.2-1, and the UE level network data from OAM to train a Service MOS Model for the given application or UEs on a slice. NWDAF then provides the observed service experience for the application or UEs on a slice to a consumer NF or to OAM.

NOTE:
OAM uses the Observed Service Experience as defined in SA WG5 TSs.
* * * Next Changes * * * 
6.4.3
Output Analytics
The NWDAF services as defined in the clauses 7.2 and 7.3 are used to expose the observed service experience (i.e. average observed Service MoS) from the NWDAF to the consumer 5GC NF (e.g. PCF) or to OAM, indicating e.g. how well the used QoS Parameters satisfy the Service MoS agreed between the MNO and the end users on a slice (identified by its SUPIs and an S-NSSAI) or between the MNO and the external ASP (identified by the Application ID). A new Analytics ID named "Service Experience" is defined with one or multiple combinations of the following Analytics Filters:

-
Application ID.

-
Network area.

-
Time window.

-
Media/application bandwidth.

-
S-NSSAI.

-
DNN.

-
DNAI.

-
List of SUPIs.
The observed service experience output analytics applied to applications are defined in Table 6.4.3-1.
Table 6.4.3-1: Observed service experience analytics for applications
	Information
	Description

	S-NSSAI
	Slice ID to which the application belongs

	Observed Service Experience (e.g. average observed Service MOS).
	The observed Service Experience of the applications e.g. average observed Service MOS.

	Spatial validity condition
	In which area the estimated service experience applies

	Time validity condition
	In which time range the estimated service experience applies


The observed service experience output analytics applied to UEs on a slice are defined in Table 6.4.3-2.
Table 6.4.3-2: Observed service experience analytics for UEs on a slice
	Information
	Description

	S-NSSAI
	Slice ID indicating to identify the slice for which analytics information is provided

	List of Application IDs (1…n)
	List of application IDs utilized by UEs served on the slice

	> List of SUPIs (1…m)
	List of SUPIs using an application on the slice for which analytics information was requested

	> Average application service experience (optional)
	Average service experience of the applications served by the slice

	>> Observed Service Experience (e.g. average observed Service MOS).
	The observed Service Experience (e.g. average observed Service MOS) of the UE using the application on a slice

	Average slice service experience (optional)
	Average service experience across users and applications on a slice

	Spatial validity condition
	In which area the estimated service experience applies

	Time validity condition
	In which time range the estimated service experience applies


* * * Next Changes * * * 
6.4.4
Procedures to request Service Experience for an Application
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Figure 6.4.4-1: Procedure to NWDAF assisted QoS profile provisioning and adjustment

This procedure allows the consumer to request Analytics ID "Service Experience" for a particular Application. The consumer includes both the Application ID for which the Service Experience is requested and indicates that the target group is "any UE".  At the same time, for an Application Id, a set of initial QoS parameter combinations per service experience window (e.g. one is for  QUOTE 90%≥h1≥85% 3<Service MOS<4 and another is for  QUOTE 90%≥h1≥85% 4<Service MOS<5) is defined in PCF (e.g. by configuration of operator policies) that may be updated based on the Service Experience reported by NWDAF.

1.
Consumer NF sends an Analytics request/subscribe (Analytics ID = Service Experience, Analytics Filter information = (Application ID, time window, S-NSSAI, DNN, Area of Interest)) to NWDAF by invoking a Nnwdaf_AnalyticsSubscription_Subscribe.
2a. NWDAF subscribes the service data from AF in the Table 6.4.2-1 by invoking Naf_EventExposure_Subscribe service (Event ID = Service Data, Event Filter information = Application ID, Target of subscription = Any UE) as defined TS 23.502 [3].

2b.
NWDAF subscribes the network data from 5GC NF(s) in the Table 6.4.2-2 by invoking Nnf_EventExposure_Subscribe service operation.

2c. With these data, the NWDAF offline trains a Service QoE Model for the given application, which will be used to determine/estimate the Service experience for the application later on.

NOTE 1:
The data collection call flow only shows a subscription-notification model for the simplicity instead of both request-response model and subscription-notification model.
Editor's notes:
The explicit list of input data from OAM (such as PM measurements) is not finalised and FFS.

NOTE 2:
QoE measurements from the applications are based on outcome of the ongoing SA5 Rel-16 WID  "Management of QoE measurement collection" which addresses how to collect the QoE measurements from the applications in the UE.

3.
The NWDAF provides the output data analytics, i.e. the observed Service Experience (which can be a range of values) to the consumer NF by means of Nnwdaf_AnalyticsSubscription_Notify, indicating how well the used QoS Parameters satisfy the Service MoS agreed between the MNO and the end user or between the MNO and the external ASP.



- 
If Area of Interest is applied in step 1, spatial validity output shall apply to the requested Area of Interest.

NOTE 3:
The call flow only shows a request-response model for the simplicity instead of both request-response model and subscription-notification model.

-
If the consumer NF is PCF and it determines that the application SLA is not satisfied, it may take into account the Observed Service Experience and the operator policies including SLA and required Service Experience (which can be a range of values) to determine the used QoS parameters to be applied for the service, as defined in clause 6.1.1.3 and clause 6.2.1.2, TS 23.503 [4].

NOTE 4:
The non-real time data information from AF includes the service experience data (see Table 6.4.2-1), which indicates the service quality during the service lifetime.

* * * Next Changes * * * *
6.4.5 
Procedures to request Service Experience reported for a UE or group of UEs on a slice
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Figure 6.4.5-1: Procedure to report Service Experience within a slice

This procedure allows the consumer to request Analytics ID "Service Experience" for a slice either for all UEs registered in that slice or for a group of UEs registered in that slice. The consumer can also indicate if the Service Experience is requested for specific Applications.


NOTE 1: OAM is the only known consumer of this Analytics ID for UEs on a slice in Rel-16.

1.
A consumer NF sends an Analytics request/subscribe (Analytics ID = Service Experience, Analytics Filter information = (SUPI(s), time window, S-NSSAI)) to NWDAF by invoking Nnwdaf_AnalyticsSubscription_Subscribe service.
2a.
NWDAF subscribes the service data in the Table 6.4.2-1 from those AFs that are registered in NRF as serving the slice by invoking Naf_EventExposure_Subscribe service (Event ID = Service Data, Event Filter information = SUPI(s), Application Id(s)) as defined TS 23.502 [3].

2b.
NWDAF subscribes the network data from 5GC NF(s) within the slice in the Table 6.4.2-2 by invoking Nnf_EventExposure_Subscribe service operation.

2c.
With these data, the NWDAF offline trains a Service QoE Model for the applications in the slice. This will be used to determine the Observed Service Experience of the slice for UEs, Applications or both.

NOTE 2:
The data collection call flow only shows a subscription-notification model for simplicity instead of both request-response model and subscription-notification model.
Editor's notes:
The explicit list of input data from OAM (such as PM measurements) is not finalised and FFS.

NOTE 3:
QoE measurements from the applications are based on outcome of the ongoing SA5 Rel-16 WID  "Management of QoE measurement collection" which addresses how to collect the QoE measurements from the applications in the UE.
NOTE 4:
The Service QoE Model could optionally include aggregation of UE service experience and application service experience on the same slice via e.g. averaging to derive slice QoE analytics. 
3.
The NWDAF provides the data analytics, i.e. the observed Service Experience (which can be a range of values) to the consumer NF by means of Nnwdaf_AnalyticsSubscription_Notify, indicating how well the used QoS Parameters satisfy the Service MoS agreed between the MNO and the end user or between the MNO and the external ASP.






NOTE 5:
The call flow only shows a request-response model for simplicity instead of both request-response model and subscription-notification model.

* * * End of Changes * * * *
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