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Abstract: This contribution proposes the evaluation and conclusion of KI#6. 
1. Introduction/Discussion
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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According to the Table 6.0-1, solution#16, #17, #48 and #49 are proposed for Key Issue 6.
The solutions are evaluated based on the following criteria, aligned with the description of the KI.
1.	Whether any and which components of the URSP rules can benefit from analytics.
2.	Whether and how existing Analytics IDs, or new Analytics ID(s) can be used to assist in the generation of URSP Rules.
3.	What procedures trigger the subscription to these Analytics IDs.
4.	Whether new (set of) interactions(s) are required to assist in the generation of URSP Rules as defined in Rel17, and how to define the new interactions if needed.
5.	What information should be collected (or provided) as input (or output) by the NWDAF for these Analytics IDs.
The table below shows a summary of the mapping between fields in URSP rules and the proposal of analytics used for assistance on these fields for the different solutions:
Table 7.6-1: Mapping of fields in URSP and analyticIds
	URSP field
	Sol#16
	Sol#17
	Sol#48
	Sol#49

	Route Selection Descriptor Components

	S-NSSAI
	"Service Experience", "Slice Load level information", "Dispersion Analytics", "Session Management Congestion Control Experience"
	"Service Experience" in roaming from V-NWDAF
	"Slice Load Level"
	

	DNN
	"Service Experience", "UE Communication", "Session Management Congestion Control Experience"
	
	"DN Performance"
	

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

	SSC Mode
	Enhanced "Service Experience"
	
	
	

	PDU Session type
	Enhanced "Service Experience"
	
	
	

	Access Type Preference
	Enhanced "Service Experience"
	
	"WLAN Performance", Enhanced "Service Experience"
	

	PDU Session Pair ID
	"Redundant Transmission Experience"
	
	
	Enhanced "Redundant Transmission Experience"

	RSN
	"Redundant Transmission Experience"
	
	
	Enhanced "Redundant Transmission Experience"

	Precedence of RSD
	
	
	New "URSP rule experience"
	

	Route Selection Validation Criteria

	Time Window
	Based on the validity period and spatial validity provided in the Analytics ID used for RSD generation.
	
	Set restrictions based on New "URSP rule experience"
	

	Location Criteria
	Based on the validity period and spatial validity provided in the Analytics ID used for RSD generation.
	
	Set restrictions based on New "URSP rule experience"
	



Solution #16:
This solution proposes to use existing analytics to adjust the values of some fields in the URSP rules according to the table 1 above. It provides examples about how the analytics should be used by PCF for the adjustment of URSP fields:
-	S-NSSAI: Select the S-NSSAI that provides best results for an application for aspects as service experience, network slice load, Session management congestion control and/or average data rate in the network slice based on analytics for service experience, network slice load, Session management Congestion Control Experience and dispersion analytics respectively.
-	DNN: Similar to the first bullet but to obtaining best service experience for the application and/or session management control experience based on Service Experience and Session management Congestion Control Experience analytics.
-	Non-Seamless Offload Indication: The PCF may get first a prediction of the location where the UE will use an application, by subscribing to "UE Communication", and then get the information about the performance of the 3GPP and WLAN accesses on that location by subscribing to "Network Performance", "User Data Congestion" and "WLAN performance" analytics respectively. Then, if the prediction of the performance on the WLAN access is good enough, the PCF may decide to set the indication to reduce the load on the 3GPP access if needed.
-	SSC Mode Selection, PDU Session Type and Access Type preference: Select the combination of these parameters that provides best service experience for the application, based on the enhancement of "Service Experience" analytics, which considers also these parameters.
-	PDU Session Pair ID and RSN: The PCF decides whether to set these values based on the result of the analytic "Redundant Transmission Experience".
-	Time Window and Location Criteria: It is proposed to set these values based on the time validity period and spatial validity in the analytics used as input for the other URSP fields adjustment.
Similar to other parameters as RAT type and Frequency already included in existing "Service Experience" analytics, this solution proposes to enhance existing "Service Experience" analytic in order to collect additional input data about the SSC mode, PDU session Type and Access Type used and then extend the output of the analytic with those parameters.
The PCF can also request analytic 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, to NWDAF. The NWDAF should support to provide the analytic of combination of several RSCs to PCF. 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 the RSCs included in one RSD) or different arbitrary combination of RSCs in URSP rule. 
Solution #17:
This solution proposes the PCF may adjust the values of S-NSSAIs in URSP rules for an application in a UE in roaming, based on the result of analytics ("Service Experience", "Network Slice load level", etc..) obtained from the V-PLMN where the UE is roaming.
It proposes a procedure for the H-PCF to obtain the analytics from the V-PLMN, based on query to the H-NWDAF of the value of those analytics in the V-PLMN and then H-NWDAF contacting with V-NWDAF in the V-PLMN. It also proposes the H-NWDAF does the mapping of S-NSSAI values from the Home to the VPLMN and discovers the V-NWDAF by querying NSSF and v-NRF. However, it is considered this proposal is more related with KI#3 ("Data and analytics exchange in roaming case") and should be aligned with the conclusions of that KI.
FS_UEPO, key issue 1, aims to enable the provisioning of URSP rules in the VPLMN and may thus remove the need for the H-PCF to determine NSSP. Coordination is required.
Solution #48:
It proposes to use some existing analytics to adjust following URSP fields, according to the table 1:
-	S-NSSAI: Similar to solution #16, it proposes to select the values of S-NSSAI for an application based on the analytics result for "Slice Load Level" for the different candidates S-NSSAI.
-	DNN: Select the DNN which gets better predicted values for the DN performance for an application based on "DN Performance" analytics. The DN performance also applies to the traffic descriptors with application server IP address, S-NSSAI and DNN.
-	Access Type: Based on the predictions of the performance/experience for 3GPP and non-3GPP accesses using Enhanced "Service Experience" and "WLAN Performance" analytics.
Also similar to solution #16, it is proposed an enhancement of "Service Experience" analytic to provide the service experience information depending on the access type of PDU session.
The analytic from NWDAF indicates both the single RSC performance and the combination of RSC in certain RSD under the Traffic Descriptor. For example, the NWDAF can provide the performance statistic/prediction of combination of RSC, e.g.: DNN, S-NSSAI, PDU session type, SSC mode and etc. And, also the NWDAF can provide the performance statistic/prediction of single of RSC to PCF. The PCF can update or modify the URSP rules for UE according to the analytic from NWDAF.
For the PCF, it generates the URSP rules according to the data from UDR and delivers the URSP rules to UE. But due to the URSP rules is a two-layer-mapping design, that including the Traffic Descriptor and Route Selection Descriptor, the PCF can benefit from the analytics of both performance and experience.
Solution #49:
Same than for solution#16, this solution proposes the PCF may use existing analytic "Redundant Transmission Experience" to determine whether to provision an URSP rule for redundant transmission to the UE by setting URSP fields RSN and PDU Session Pair ID.
In addition, this solution proposes an extension of existing "Redundant Transmission Experience" analytic including:
-	New filter parameter PDU session ID.
-	New output parameters E2E UL/DL packet drop rate and packet delay.
However, it is not justified what is the value added with such extension.
Last, the solution proposes an extension of the procedure for Service Specific Information provisioning, defined in clause 4.15.6.7 from TS 23.502, to enable an AF to request the establishment of Redundant end to end user plane path for an application. This new procedure proposes the PCF may use the "Redundant Transmission Experience" analytic from NWDAF as input information to assist on the decision to activate E2E Redundant transmission, although it seems the analytics assistance is not mandatory for this new proposed procedure.
* * * * Second change * * * *
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It is concluded the PCF may adjust the fields (i.e. RSCs) and even the RSD preference in URSP rules based on the analytics result from NWDAF according to the table below (based mainly on proposal from Solution#16 and Solution#48):
Table 8.6-1: Mapping of fields in URSP and analyticIds
	URSP field
	Analytic ID

	Route Selection Descriptor Components

	S-NSSAI
	"Service Experience", "Slice Load level information", "Dispersion Analytics", "Session Management Congestion Control Experience"

	DNN
	"Service Experience", "UE Communication", "Session Management Congestion Control Experience", "DN Performance"

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

	SSC Mode
	Enhanced "Service Experience"

	PDU Session type
	Enhanced "Service Experience"

	Access Type Preference
	Enhanced "Service Experience", "WLAN Performance"

	PDU Session Pair ID
	"Redundant Transmission Experience"

	RSN
	"Redundant Transmission Experience"

	Route Selection Validation Criteria

	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



It is assumed that for every application the PCF first determines (e.g. per operator configured policies):
-	Whether some fields of the corresponding URSP rule may be adjusted by using analytics.
-	The list of potential candidate values for every field in the URSP rule to be adjusted with analytics.
Then the PCF uses analytics results from NWDAF to select the proper value from the list of candidates, according to the table 1.
Editor's note:	Whether and how the H-PCF may use analytic from V-PLMN (e.g. "Service Experience") to adjust the values of S-NSSAI for an application for a UE in roaming should be aligned with the conclusion on KI#3
It is proposed the extension of existing "Service Experience" analytic to include new input and new output information for SSC mode, PDU session Type and Access type based on proposal from Solution#16 and Solution#48. PDU Session type and SSC mode (and combinations of those and other RSCs) needs to be added to the request/subscription for Analytics of Service Experience, the full list of RSCs and what are the relevant combination will be defined in normative phase.
It is proposed that as defined in the subscription or request for Analytics, the PCF can request or subscribe to the analytics from NWDAF of combination of several URSP fields (i.e. RSCs, for example, the analytics of combination of PDU session type and SSC mode) or all URSP fields (i.e. the whole RSD, for example, that the analytics of the combination of all the RSCs in one RSD) listed in Table 1, e.g. Slice Load Level information for several slices. Based on the analytics for combination of several RCSs or the whole RSD, the PCF can adjust the RSD precedence. 
Editor's note:	Whether any further updates to the conclusions are needed is FFS.
Whether a new procedure for an AF to request the establishment of a Redundant end to end user plane path for an application is considered out of the scope of this study.


* * * * End of change * * * *
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