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Abstract of the contribution: This contribution proposes a solution update for solution#4 Service Behaviour analytics and Service Experience analytics for NWDAF-assisted RFSP policy.
1. Introduction
This solution update is proposed to address FFS in solution#4.
The RFSP mechanism has been supported in the current specification. It can be beneficial for the PCF to derive suitable RFSP index values based on UEs behavior/service analytics data provided by NWDAF. Then the RFSP index values could be transferred to RAN via AMF to support radio resource management e.g. help RAN determine to redirect active mode UEs to different RATs or frequency layers.
2. Discussion
Discussion paper S2-2003925 has explained how NWDAF can provide service experience/behavior analytics to a service consumer.
3. Proposal
The following changes are proposed for TR 23.700-91.
Based on the examples and the observations about the user profile and RAT/frequency selection, we conclude that user profile influences service behaviour/experience statistics and predictions, and service experience is related to RAT and frequency selection. In the case of current network, deriving suitable RFSP policy to do RAT/frequency selection for users is an essential issue to address, and NWDAF could assist to solve the problem by providing service experience statistics and predictions which include RAT type and frequency. According to this, we proposed to:
1) Proposal 1: add user profile into the input of NWDAF to generate Service Experience statistics/predictions;
2) Proposal 2: service experience statistics and predictions include RAT type and frequency.
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6.4.1	Description
[bookmark: _Toc31296423][bookmark: _Toc31361040][bookmark: _Toc31448739][bookmark: _Toc31639215][bookmark: _Toc31639333]6.4.1.1	General
This solution is proposed to address Key Issue #12: NWDAF-assisted RFSP policy.
This solution specifies for how NWDAF can provide service behavior analytics and/or service experience analytics to a service consumer to derive a suitable RFSP index.
[bookmark: _Toc31296424][bookmark: _Toc31361041][bookmark: _Toc31448740][bookmark: _Toc31639216][bookmark: _Toc31639334]6.4.1.2	Input data
The service data collected from the AF/NEF, the network data from other 5GC NFs and the network data from OAM for service behavior analytics and service experience analytics are defined in Table 6.4.1.2-1, Table 6.4.1.2-2 and Table 6.4.1.2-3, respectively.
Table 6.4.1.2-1: Service Data from AF related to the Service Behaviour analytics and/or Service Experience analytics
	Information
	Source
	Description

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

	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 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 [6] or a customized MOS.

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

	[bookmark: _Hlk41055189]Start time
	AF
	Start time for the application used by the UE

	Duration time
	AF
	Period for the application



Editor's note:	Which information is respectively exploited to generate Service Behaviour analytics and Service Experience analytics is FFS.
Table 6.4.1.2-2: QoS flow level Network Data from 5GC NF
	Information
	Source
	Description

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

	Location Info
	AMF
	The UE location information when the service is delivered.

	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
	PCF/SMF
	Used by NWDAF to identify the application service provider and application for the QoS flow.

	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
	The observed number of packet retransmission.
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	Subscriber category
	UDR/PCF
	The Subscriber category may comprise any number of identifiers associated with the subscriber (e.g. gold, silver, etc.). Each identifier associates operator defined policies to the subscriber that belong to that category, seeing details defined in TS23.503.



Editor's note:	Whether more information is needed as input data is FFS.
Editor's note:	Which information is respectively exploited to generate Service Behaviour analytics and Service Experience analytics is FFS.
Table 6.4.1.2-3: QoS flow level Network Data from OAM
	Information
	Source
	Description

	Reference Signal Received Power
	OAM
	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 [7] and E-UTRA RSRP as specified in clause 5.5.5 of TS 36.331 [8].

	Reference Signal Received Quality
	OAM
	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 [7] and E-UTRA RSRQ as specified in clause 5.5.5 of TS 36.331 [8].

	Signal-to-noise and interference ratio
	OAM
	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 [9].

	RAT type(e.g. NR or EUTRA )
	OAM
	Indicating which RAT the UE uses/camps on.

	Frequency
	OAM
	Indicating which Frequency the UE uses/camps on.



Editor's note:	Which information is respectively exploited to generate Service Behaviour analytics and Service Experience analytics is FFS.
[bookmark: _Toc31296425][bookmark: _Toc31361042][bookmark: _Toc31448741][bookmark: _Toc31639217][bookmark: _Toc31639335]6.4.1.3	Output Analytics
The NWDAF services as defined in the clause 7.2 and 7.3, TS 23.288 [5], are used to expose the analytics.
-	Service Experience statistics information per observed service experience information for each Application is defined in TS 23.288 is extended to provide Service Experience per RAT type and Frequency Table 6.4.3-1 of TS 23.288 [5].
-	Service Experience predictions information per observed service experience information for each Application is defined in Table 46.4.3-2 of TS 23.288 [5] TS 23.288 is extended to provide Service Experience per RAT type and Frequency.
-	Service Behavior statistics information per UE for each application is defined in Table 6.4.1.3-1.
-	Service Behavior predictions information per UE for each application is defined in Table 6.4.1.3-2.
Table 6.4.1.3-1: Service Behavior statistics
	Information
	Description

	UE ID
	Identity of the UE (such as SUPI) for the Service Behavior analytics.

	Service Behaviour (1..n)
	

	> Application ID
	Identification of the application.

	> Occurrence probability
	Probability for the application used by the UE.

	> Duration Time
	Period for the application used by the UE.

	> Start time
	Start time for the application used by the UE

	> Spatial validity
	Area where the Service Behaviour applies.
If Area of Interest information was provided in the request or subscription, spatial validity may be a subset of the requested Area of Interest.



[bookmark: _Hlk30005899]Table 6.4.1.3-2: Service Behavior predictions
	Information
	Description

	UE ID
	Identity of the UE (such as SUPI) for the Service Behavior analytics

	Service Behaviour (1..n)
	

	> Application ID
	Identification of the application.

	> Occurrence probability
	Probability for the application used by the UE

	> Start time
	Start time for the application used by the UE

	> Duration Time
	Period for the application used by the UE

	> Spatial validity
	Area where the Service Behaviour applies.
If Area of Interest information was provided in the request or subscription, spatial validity may be a subset of the requested Area of Interest.

	> Probability assertion
	Confidence of this prediction.




	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	
	




	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


	
	

	
	



Editor's note:	Whether service behaviour analytics are required in addition to service experience analytics is FFS.
Editor's note:	Whether more information is needed as part of service experience analytics and/or service behaviour analytics is FFS.
[bookmark: _Toc31296426][bookmark: _Toc31361043][bookmark: _Toc31448742][bookmark: _Toc31639218][bookmark: _Toc31639336]6.4.1.4	Procedures
[image: ]
Figure 6.4.1.4-1: Procedure for NWDAF providing Service Behaviour analytics
1.	Consumer NF sends an Analytics subscribe ((Analytics ID 1 = Service Experience/Service Behaviour, Target of Analytics Reporting =/UE ID, Analytics Filter information = (Application ID, S-NSSAI, DNN, Area of Interest), Analytics target period) , (Analytics ID 2 = Service Behaviour, Target of Analytics Reporting = UE ID, Analytics Filter information = (Area of Interest, Analytics target period))) to NWDAF by invoking a Nnwdaf_AnalyticsSubscription_Subscribe.
2.	NWDAF subscribes the service data from AF in the Table 6.4.1.2-1 by invoking Nnef_EventExposure_Subscribe or Naf_EventExposure_Subscribe service (Event ID = Service Data, Event Filter information = (Application ID, Area of Interest), Target of Event Reporting = /UE ID) as defined TS 23.502 [3].
NOTE 1:	In the case of external AF, NEF translates the requested Area of Interest into a list of geographic zone identifier(s) as described in clause 5.6.7.1 of TS 23.501 [2].
3.	NWDAF subscribes the network data from 5GC NF(s) in the Table 6.4.1.2-2 by invoking Nnf_EventExposure_Subscribe service operation.
4.	With these data, the NWDAF derives the subscribed Service Experience analytics and Service Behaviour analytics.
5.	The NWDAF provides the data analytics, i.e. the observed Service Experience analytics (which can be a range of values) and service behaviour analytics to the consumer NF by means of Nnwdaf_AnalyticsSubscription_Notify.
NOTE 2:	The call flow only shows a subscription-notify model for the interaction of NWDAF and consumer NF for simplicity instead of both request-response model and subscription-notification model as defined in clause 6.1, TS 23.288 [5].
If the consumer NF is PCF, it could use the data analytics to derive suitable RFSP index (specified in clause 5.3.4.3 of TS 23.501 [2]), i.e. Service Experience analytics and Service Behaviour analytics which are defined in clause 6.4.1.3.
[bookmark: _Toc31296427][bookmark: _Toc31361044][bookmark: _Toc31448743][bookmark: _Toc31639219][bookmark: _Toc31639337]6.4.2	Impacts on services, entities and interfaces
PCF:
-	Using the information of analysis result of NWDAF to make decision on the RSFP index.
	End of change
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