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[bookmark: _Toc462478989][bookmark: _Hlk146818774]Abstract of the contribution: This contribution proposes a solution for NWDAF-assisted URSP rules enhancement in PCF for KI#3.
1	Discussion
This contribution proposes a solution for Key issue #3 : NWDAF-assisted policy control and QoS enhancement in PCF. 
· Whether and what additional input information is needed by the NWDAF for providing an assistance to policy control and QoS, and how to gather it.

PCF can provision URSP rules to UE in EPS, indicating the slice selection policy NSSP when the UE establishes a PDU session. However, the method simply allocates policies based on the slice list in the contract without considering the features of UEs. The network slice cannot match different types of UEs as expected.
A solution for NWDAF-assisted URSP rules enhancement for PCF is proposed. Firstly, PCF sends a request to NWDAF for UE feature analysis. NWDAF conducts comprehensive analysis based on the data collected from AMF, SMF,UPF and LCS. The the analysis results include clustering results of UE features. After receiving the the clustering results from the NWDAF, the PCF sends a request to the NWDAF for slice selection of the UE according to the clustering results of UE features. The NWDAF performs an analysis of the clustering results of UE features and slice attributes in the slice list, selects an appropriate slice for the UE, and responds with the result of slice selection to the PCF. The PCF then configures the URSP based on the selected slice and sends it to the UE.
2	Proposal
It is proposed to adopt the following changes into TR 23.700-84.
[bookmark: _Toc93073651]		* * * * 1st Change (revision marked) * * * *	
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Table 6.0-1: Mapping of Solutions to Key Issues
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		* * * *2st Change (all the text new) * * * *	

[bookmark: OLE_LINK2]6.X	Solution #X: NWDAF-assisted URSP rules enhancement in PCF<Solution Title>
[bookmark: _Toc92875662][bookmark: _Toc93070686][bookmark: _Toc500949099]6.X.1	Description
[bookmark: _Toc500949101][bookmark: _Toc93070687][bookmark: _Toc92875663]PCF can provision URSP to UE in EPS, indicating the slice selection policy NSSP when the UE establishes a PDU session. However, the method simply allocates policies based on the slice list in the contract without considering the feature of UEs. The network slice cannot match different types of UEs as expected.
This contribution proposes a solution for enhancing the configuration of URSP rules in PCF with the assistance of NWDAF. 
Firstly, the PCF sends a request to NWDAF for UE feature analysis. NWDAF conducts comprehensive analysis based on the data collected from AMF, SMF, UPF and LCS. The the analysis results include clustering results of UE features. 
After receiving the the clustering results from the NWDAF, the PCF sends a request to the NWDAF for slice selection of the UE according to the clustering results of UE features. The NWDAF performs an analysis of the clustering results of UE features and slice attributes in the slice list, selects an appropriate slice for the UE, and responds with the result of slice selection to the PCF.
 The PCF then configures the URSP based on the selected slice and sends it to the UE.
For example, the NWDAF's analysis results in the classification of the UE into a cluster. The key features of this cluster are the followings: the maximum upstream packet size is 100-200 bytes, the maximum downstream packet size is 600-800 bytes, the maximum latency is 50ms-100ms, the upstream and downstream speed is less than 80-100 m/s, and the active area is within a certain area. 
Using the clustering results, the PCF sends a request to the NWDAF for slice selection of the UE, providing the service profiles of the slice list, including uLMaxPktSize and dLMaxPktSize, uLLatency, dLLatency, uEMobilityLevel, uESpeed, and coverage Area. By analyzing the matching relationship between the UE cluster and the service profiles of the slice list, the NWDAF identifies the most suitable slice for the UE. 
The PCF then sets the NSSP in the URSP rule and sends it to the UE, enabling the optimal slice selection for the UE.
6.X.2	Procedures
[bookmark: _Toc510604409][bookmark: _Toc326248711][bookmark: _Toc92875664][bookmark: _Toc93070688]The procedures is used for PCF as an NF consumer requesting UE feature analysis. NWDAF collects the UE feature data from AMF, SMF,UPF and LCS, and then derives UE cluster results based on UE features. Upon the request of the PCF, NWDAF further analyzes the matching relationship between UE feature of cluster and service profile in the slice list, and selects the most suitable slice for UE. Then the PCF sets the NSSP in the URSP rule and sends it to the UE.
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[bookmark: _CRFigure4_9_1_2_21]Figure 6.X.3-1: NWDAF-assisted URSP rules enhancement
1.	NF consumer, such as PCF, sends a request to NWDAF for the analysis of UE feature information. The request includes the types of analytic and the target of analytic. The target of analytic indicates the range of UE.
2.	NWDAF sends the requests to the data sources to collect data related to the analyzed UE. The data sources include AMF, SMF, UPF and LCS. 
- The AMF provides UE registration data and paging signaling data, including the number of registration and re-registration, registration and re-registration frequency, paging number, paging frequency and UE status switching times within a specified time range. 
- The SMF provides session data, including PDU session creation times, PDU session modification times, maximum number of online PDU sessions and the duration of PDU session within a specified time range. 
- The UPF provides traffic data, including traffic size, traffic rate, packet size, packet sending interval, packet sending frequency, the number of TCP/UDP sessions, and TCP session duration of the upstream and downstream within a specified time range. 
- The LCS provides the UE mobility data, including the moving distance, moving rate, moving position, and its trend within a specified time range.
3.	NWDAF performs the UE feature analysis based on the collected data and determine the clusters of UEs with similar features based on the behavioral feature data of the UEs. 
4.	NWDAF notifies the analysis results to the NF consumer. 
5.	If the NF consumer is PCF, the PCF sends a request to the NWDAF for slice selection of the UE analysis, with the parameters such as UE id, UE cluster, the service profiles of the slice list. The service profile of the slice list includes specifications such as uLMaxPktSize and dLMaxPktSize, uLLatency, dLLatency, uEMobilityLevel, uESpeed, and coverageAreaESpeed, and coverageArea.
[bookmark: OLE_LINK12]6.	The NWDAF analyses the matching relationship between the UE cluster and the service profiles of the slice list, and identifies the most suitable slice for the UE.
7.	The NWDAF responses the analysis result of slice selection to the PCF.
[bookmark: OLE_LINK13]8.	The PCF sets the NSSP in the URSP rule and sends the URSP to the UE.
6.X.3	Impacts on services, entities and interfaces
AMF
- 	Supports to provide UE registration data and paging signaling data.
SMF 
- 	Supports to provide session data.
UPF
- 	Supports to provide traffic data.
LCS
- 	Supports to provide UE mobility.
PCF 
- 	Supports to determine URSP rules based on NWDAF analysis.
* * * * End of Changes * * * *
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