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Abstract of the contribution: This document identifies the problem of the existing solution for UE policy management and distribution
1 Introduction
Clause 6.1.2.2.2 of TS 23.503 defines the solution on UE policy distribution, as below:
· The PCF divides the UE policy by a Policy Clause Identifier (i.e. PSI). e.g. The PCF may assign the URSP as one whole policy section, or it may subdivide the information in the URSP into multiple policy sections by assigning one or several URSP rules to each policy section.

· When providing the policy rules to the UE, the PCF provides the Policy Clause Identifier(s) (PSI) policy section(s).

· At Initial Registration the UE provides the list of stored PSIs identifying the policy sections that are currently stored in the UE, if no policies are stored in the UE, UE does not provide any PSI. The UE may trigger an initial registration with the UE Policy Info to request a synchronization of UE policies for example when the UE powers up for the first time and has no policies;

· PCF receives UE policy request containing the list of stored PSIs, then it retrieves the list of PSIs and its content stored in the UDR for this SUPI. The PCF compares the two lists of PSIs, in addition the PCF checks whether the list of PSIs and its content needs to be updated according to operator policies. If the two lists of PSIs are different or an update is necessary, the PCF provide an updated list of PSIs and corresponding policy contents

· The PCF maintains the latest list of UE policy delivered to the UE until the AMF Policy Association is terminated. Then PCF stores the latest list of PSIs and its contents in the UDR.

Although how the segmentation is performed and identified by the PSI may be a stage 3 issue, it is still worthwhile for a 2nd look to evaluate whether the solution can function well and if any improvement is expected.
Assuming UE has URSP rule 1-12, they are stored in the UDR identified by PSI 1-4:
PSI 1 = URSP 1 + URSP 2 + URSP 3
PSI 2 = URSP 4 + URSP 5 + URSP 6
PSI 3 = URSP 7 + URSP 8 + URSP 9

PSI 4 = URSP 10 + URSP 11 + URSP 12
At the initial UE registration PSI 1-6 are all be distributed to the UE.
At later time, PCF modifies URSP 1 and URSP 4 due to operator policy change or receiving policy control request trigger from AMF, the length of URSP 1+URSP 4 is within the length limit. There are 2 options for PCF to distribute the update:
· Option 1: distribute them in 2 segmentations respectively identified by PSI 1 and PSI 2

· Option 2: distribute them without segmentation (how they are identified?)

At later time, PCF modifies URSP 1+URSP 4+URSP 7+URSP 10, which can be delivered within 2 segmentations. There are 2 options for PCF to distribute the update: 
· Option 1: distribute them in 4 segmentations respectively identified by PSI 1, PSI 2, PSI 3 and PSI 4
· Option 2: distribute them in 2 segmentations identified by new PSI, e.g. PSI 5 and PSI 6 
Identified problems:
· If Option 1 is selected, Every UE policy delivery needs a PSI, even if no segmentation is required

· If Option 2 is selected, the PSI - URSP association will not be unique, which is hard to be managed
Observations: 
1. Considering that PSI has to contain PLMN ID and other information, it could be very long, and the large overhead may make the signaling more overloaded, especially for non 3GPP access. Hence, segmentation should be avoided as much as possible.

2. PSI is defined to identify the policy clause only when the size of the UE policy is larger than N1 packet size and the segmentation is required. However, in the solution PSI is used to permanently identify the association with the URSP rules.

3. PSI association with the URSP rules should be valid only within the lifetime of the AM Policy Association or within the transaction of the AM Policy Association or AM Policy Association update, and it is not necessary to carry it over from one AM Policy Association to another one, i.e. at next UE initial registration, the PSI will be used for another policy clause association. 
4. It is not necessary that the PCF stores the latest list of PSIs and its contents in the UDR during the termination of the AMF Policy Association, as the PCF can record the states of each UE policy rule without having to have them segmented and identified with PSI.
Additionally, in the current solution, UE has to provide the list of stored PSIs identifying the policy sections that are currently stored in the UE at Initial Registration, although UDR has all the knowledge of the UE policy rules delivery status and their versions. The inconsistence between UE and UDR may only happen when some unexpected events happens, e.g. USIM swap, software or hardware problem in UE. But UE has no knowledge of the policy rule version, i.e. even if UE provides the PSI, it may not have the latest version. If it is the case, how much it can help for the UDR to determine which UE policy identified by PSI needs to be distributed?    
2 Proposal
· Identifications on policy clause for UE policy delivery and identifications on policy rules should be decoupled.

· Reconsider the solution for UE policy distribution to resolve the above identified problems
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