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Abstract: This contribution proposes the NWDAF to support to provide combination of RSCs performance
1. Introduction/Discussion
The solution proposes to update Solution#16. 
In Solution 16, it discusses the PCF can provide the Route Selection components in URSP rule to NWDAF, and receive the performance of service experience from NWDAF. 
For example, the PCF requests the service experience of a certain DNN-A and DNN-B from NWDAF, the NWDAF provides the performance of DNN-A and DNN-B. After comparing the performance of DNN-A and DNN-B, the PCF decides to choose the DNN which has the better performance in the RSD. 
But there still exists the situation that PCF should compare the performance of combination of RSCs.
Example one: adjust the precedence of RSD in the Traffic Descriptor
Table 6.1: Example of URSP rule (Captured from Table A-1 of TS 23.503[x])
	Rule Precedence =2

Traffic Descriptor: Application descriptor=App2
	Route Selection Descriptor Precedence =1
Network Slice Selection: S-NSSAI-a
Access Type preference: Non-3GPP access

	
	Route Selection Descriptor Precedence =2 
Non-seamless Offload indication: Permitted (WLAN SSID-a)



The PCF can adjust the precedence of RSD in the URSP rules. But, the performance of each RSD is the performance of combination of the RSCs in the RSD. 
The PCF requests the NWDAF to provide the analytic of S-NSSAI-a + Non-3GPP access and request the NWDAF to provide the analytic of WLAN SSID-a respectively. After comparing the performance, the PCF can decide that which RSD has the better performance that will have a higher RSD precedence. 
Example two: Performance of RSD is not the simple addition of each RSCs
Still use the example above, the performance of a Route Selection Descriptor doesn’t mean the simple addition of performance of S-NSSAI-a and performance of Non-3GPP Access.
For example, if the performance of S-NSSAI-a is the packet delay of 10ms, the performance of Non-3GPP Access is the packet delay of 20ms, what’s the performance of S-NSSAI-a + Non-3GPP Access? It doesn’t the 30ms. This needs the NWDAF to provide the combination of RSCs’ performance. 
So the conclusion is, it should support the PCF to request the combination of RSCs analytic from NWDAF, and the NWDAF should provide the analytic of combination of RSCs to PCF. 

2. Text Proposal
* * * * First change * * * *
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This solution is proposed to address Key Issue #6: NWDAF-assisted URSP.
A URSP rule consists of traffic descriptor and route selection descriptor. Traffic descriptor is determined e.g. by application guidance from AF and is relatively fixed, which may not need analytics from NWDAF. This solution mainly proposes the existing analytics and enhanced analytics from NWDAF to assist to adjust the route selection descriptor and the related components of route selection descriptors can be reflected by Analytics ID(s). And the mapping between RSD components and output from Analytics IDs are showed in Table 6.16.1-1.
Table 6.16.1-1: NWDAF assisted URSP determination
	Route selection components
	Analytics ID(s)

	Network Slice Selection
	"Service Experience", "Load level information", "Dispersion Analytics", "Session Management Congestion Control Experience"

	DNN Selection
	"Service Experience", "UE Communication", "Session Management Congestion Control Experience"

	Non-Seamless Offload indication
	"UE Communication", "WLAN performance", "Load level information", "Network Performance", "User Data Congestion"

	SSC Mode Selection
	"Service Experience"; Enhancement is needed

	PDU Session Type
	"Service Experience"; Enhancement is needed

	Access Type preference
	"Service Experience"; Enhancement is needed

	PDU Session Pair ID
	"Redundant Transmission Experience"

	RSN
	"Redundant Transmission Experience"

	Route selection validation criteria
	Analytics ID(s)

	Time Window
	Based on the validity period and spatial validity provided in the Analytics ID used for RSD generation.

	Location Criteria
	Based on the validity period and spatial validity provided in the Analytics ID used for RSD generation.



Editor's note:	Other usages of NWDAF analytics for URSP is FFS.
The PCF generates a URSP Rule based on the Service Parameters provided by the AF, or alternatively locally configured in the PCF or both, then the PCF checks that the RSC of the URSP Rule complies with the UE context Policy control subscription information for a SUPI. Then, the PCF checks if Analytics are needed for further refinement of the candidate values.
In this solution, the PCF is configured, depending on operator policies, to subscribe to those Analytics ID(s) listed in the Table 6.16.1-1, then output of these Analytics are used to:
-	determine if traffic of the application is to be offloaded outside the PDU Session.
-	prioritize (or remove some of) the list of candidate values for the Network Slice Selection component or for the DNN Selection component.
-	allocate the SSC Mode value, and the PDU Session Type.
-	select the preferred Access Type.
-	determine if PDU Session Pair ID and/or RSN needs to be provided.
These are some examples of how the PCF assigns the values of the different Route Selection Components:
Network Slice Selection: PCF can request or subscribe to:
-	Analytics ID "Service Experience" for a particular application that is part of the traffic descriptor, via the candidate network slices by setting filter information. The PCF may select or prioritize the network slice that provides the best service experience for the application.
-	Analytics ID "Load Level Information" for the candidate network slices and select the one with lowest load.
-	Analytics ID "Dispersion Analytics" to get, e.g. Data volume dispersion Analytics type. The PCF may calculate the average data rate in the network slice by subscribing to notifications of network analytics related to Data Volume Dispersion in the network slice for a duration of interest when it sets the Target of Analytics Reporting as "any UE". The PCF may update URSP on slice selection policy for the associated UEs based on the data volume dispersion analytics results provided by the NWDAF for data volume dispersion statistics at a given slice and/or data volume dispersion predictions at a given slice.
-	Analytics ID "Session Management Congestion Control Experience" for the PDU Session associated with the candidate S-NSSAI indicated by Analytics Filter Information, targeting the SUPI as Target of Analytics Reporting. The PCF may select or prioritize the S-NSSAI that provides the lowest experience level of Session Management Congestion Control for the SUPI.
-	Both, first the list of candidate slices and the service experience it provides for the application is provided and then the load level for those slices are checked.
-	Or just subscribe to Analytics ID "Service Experience" for a particular application, for slices that are not heavy loaded.
-	Or just to subscribe to Analytics ID "Dispersion Analytics" as explained above for certain slice(s).
DNN Selection: Similar to the first bullet, The PCF may subscribe to Analytics ID on "Service Experience" for a particular application that is part of the traffic descriptor, via the candidate DNNs. The PCF may select or prioritize some of the DNN that provides the best service experience for the application.
The PCF may also subscribe to notifications of network analytics related to "UE Communication". The PCF may update the URSP on DNN selection policy for the associated SUPI, group of UEs or UEs associated with the Application Identifier based on this notification from NWDAF (e.g. considering DNN in Traffic characterization and associated Traffic Volume, Spatial validity and inactivity time) . The PCF may subscribe to Analytics ID "Session Management Congestion Control Experience" for the PDU Session associated with the candidate DNN indicated by Analytics Filter Information, targeting the SUPI as Target of Analytics Reporting. The PCF may select or prioritize the DNN that provides the lowest experience level of Session Management Congestion Control for the SUPI.
Non-Seamless Offload indication: PCF can request or subscribe "UE Communication" to get information on the location where UE will use the application and then get the information about the WLAN performance of this location by requesting or subscribing the Analytics ID "WLAN performance". If the WLAN performance is good enough, PCF may choose to configure this indication for the application in that area to reduce the load of 3GPP access. PCF may subscribe to notifications of network analytics related to "Network Performance". The PCF may update this indication within URSP of the associated UEs within the area of interest based on this notification from NWDAF (e.g. on gNB status and gnB resource usage information). PCF may subscribe to notifications of network analytics related to "User Data Congestion". The PCF may update this indication within URSP of the associated SUPI based on this notification from NWDAF (e.g. Network Status Indication).
SSC Mode Selection, PDU Session Type and Access Type preference: the PCF may subscribe to Analytics ID on "Service Experience" for a particular application that is part of the traffic descriptor, via the candidate SSC mode, PDU Session Type and Access Type preference. The PCF may select the SSC mode, PDU Session Type and Access Type preference that provides the best service experience for the application. these factors should also be captured by "Service Experience" Analytics. This solution enhanced the "Service Experience" Analytics in clauses 6.16.1.1 and 6.16.1.2. SSC Mode Selection: the PCF may subscribe to Analytics ID on "Expected UE behaviour" for this SUPI. The PCF may select the SSC mode depending on the mobility pattern (e.g. If no mobility then the SSC mode is not relevant and can be omitted).
PDU Session Pair ID and RSN: PCF can request or subscribe to Analytics ID "Redundant Transmission Experience" to be notified if PDU Session Pair ID and/or RSN needs to be provided. If the output of the Analytics says "redundant transmission shall be performed", the PCF may provide appropriate PDU Session Pair ID and/or RSN with the help of local configuration in the corresponding SMF. Details on how the SMF determines PDU Session Pair ID and/or RSN can be found in clause 5.33.2.1 of TS 23.501 [2].
Time Window and Location Criteria: The Time Window in the RSD Validation Criteria can be set based on the time validity period and spatial validity in the Analytics ID(s) used as input in the RSD generation. The PCF may need to select the validity period and spatial validity out of those provided in the output of each Analytics ID(s).
The PCF can also subscribe or request analytics of combination of several RSCs in one RSD, for example the combination of S-NSSAI + DNN or the combination of PDU session type + SSC mode and etc, from NWDAF. The NWDAF should support to provide the analytic of combination of several RSCs to PCF, for example, in analytics ID = Service Experience. The PCF can adjust the RSD precedence according to the analytic from NWDAF, and also the PCF can receive the analytic of the whole RSD (if the combination of RSCs are all of RSCs included in one RSD) or different arbitrary combination of RSCs in URSP rule. 
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Based on input data of Observed Service Experience related network data Analytics as described in clause 6.4.2 of TS 23.288 [5], table 6.16.1.1-1 provides enhanced input data by adding PDU Session related information and table 6.16.1.1-2 provides enhanced input data access type.
Table 6.16.1.1-1: 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.

	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.

	UPF info
	SMF
	UPF ID/address/FQDN information for the UPF serving the UE.

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

	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.

	PDU Session type
	SMF
	Type of the PDU Session.

	SSC Mode
	SMF
	SSC Mode selected for the PDU Session.

	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.



Table 6.16.1.1-2: 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.

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

	Access Type
	SMF
	The Access type the UE camps on.

	RAT Type
	SMF
	The RAT type the UE camps on.

	NOTE:	Only 5G access is considered. NWDAF collects input data when UE is under non-3GPP access same as it does when UE is under 3GPP access.
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Based on output analytics of Observed Service Experience related network data Analytics for applications as described in clause 6.4.3 of TS 23.288 [5], table 6.16.1.2-1 provides enhanced output analytics by adding PDU Session related information and access type.
Table 6.16.1.2-1: Service Experience Statistics
	Application service experiences (0..max) (NOTE 1)
	List of observed service experience information for each Application.

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

	> Application ID
	Identification of the Application.

	> Service Experience Type
	Type of Service Experience analytics, e.g. on voice, video, other.

	> UE location 
	Indicating the UE location information (e.g. TAI list, gNB ID, etc) when the UE service is delivered (see NOTE 4).

	> UPF Info
	Indicating UPF serving the UE.

	> DNAI
	Indicating which DNAI the UE service uses/camps on.

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

	> Application Server Instance Address
	Identifies the Application Server Instance (IP address of the Application Server) or FQDN of Application Server.

	> Service Experience
	Service Experience over the Analytics target period (average, variance).

	> SUPI list (0..SUPImax)
	List of SUPI(s) with the same application service experience.

	> Ratio
	Estimated percentage of UEs with similar service experience (in the group, or among all UEs).

	> Spatial validity
	Area where the Application service experience analytics applies.

	> Validity period
	Validity period for the Application service experience analytics as defined in clause 6.1.3.

	> RAT Type
	Indicating the RAT type for which the application service experience analytics applies.

	> Frequency
	Indicating the carrier frequency of UE's serving cell(s) where the application service experience analytics applies.

	> SSC Mode
	SSC Mode selected for the PDU Session used to associate with the application.

	> PDU Session Type
	Type of PDU Session used to associate with the application.

	> Access Type
	Access Type when the UE establishes a PDU Session for the application.
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The same as procedures of related Analytics ID in TS 23.288 [5] and also clause 4.15.6.10 of TS 23.502 [3] with additional subscription (or request) to the NWDAF to determine the guidance for URSP.
[bookmark: _Toc23214][bookmark: _Toc104467367][bookmark: _Toc104433202][bookmark: _Toc101170972][bookmark: _Toc104467658][bookmark: _Toc113350046][bookmark: _Toc113350904]6.16.3	Impacts on existing nodes and functionality
PCF:
-	Subscribes or requests Analytics ID (s) on Table 6.16.1-1 for URSP determination.
AF:
-	Subscribes or requests Analytics ID (s) on Table 6.16.1-1 to provide the guidance for URSP determination as described in clause 4.15.6.10 of TS 23.502 [3].
NWDAF:
-	supports enhanced Analytics ID "Service Experience".
-	supports to provide the analytic of whole RSD or arbitrary combination of RSCs.
Editor's note:	Other usages of NWDAF analytics for URSP is FFS.
SMF:
-	Nsmf_EventExposure, PDU Session Establishment and/or PDU Session Release is extended to include the SSC mode per PDU Session.

* * * * End of change * * * *
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