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Abstract of the contribution: This document identifies the problem of the existing solution for UE policy management and distribution and proposes the improved solution.
1 Introduction
Clause 6.1.2.2.2 of TS 23.503 defines the solution on UE policy distribution, as below:
1. The PCF ensures that UE policy information delivered to the AMF, is under a predefined size limit, known by the PCF. PCF may split the UE policy information into different Policy Sections, each one identified by a Policy Section Identifier (i.e. PSI). 
2. 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 or the USIM is changed, the UE does not provide any PSI.
3. PCF 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. 
4. The UE updates the stored UE access selection and PDU Session selection policies based on PSI.
5. The PCF maintains the latest list of PSIs delivered to each UE as part of the information related to the Policy Association until the Npcf_AMPolicyControl_Delete is received from the AMF.
In order to garentee that policies with highest propirity are enforced in the UE first and a flexible segamentation, it is also defined:
6. The PCF stores for each SUPI the list of PSIs and associated policy sections in the UDR. The PCF also retrieves for each SUPI the list of PSIs and associated policy sections from the UDR.

7. Only when the predefined limit is exceeded the PCF splits the UE policy information into different Policy Sections
8. Each Policy Section provides a list of self-contained UE policy information to the UE, via AMF. A list of self-contained UE access selection and PDU session related policy information implies that:

· when the PCF delivers URSP rules to the UE, the PCF provides the list of URSP rules in the order of precedence;
· when the PCF delivers WLANSP rules, the list of WLANSP rules relevant for the UE are provided in the order of priority;
· when the PCF delivers the non-3GPP access network selection information the list of non-3GPP access network selection information relevant fo the UE are provided.

9. It is up to PCF decision how to divide the UE policy information into Policy Sections.
However, the above definitions are self-contradicting to each other. 
Identified problems:
· To achieve 7, 8, and 9, it is assumed that PSI and UE policy rules are not permanently associated:
· No. 7 implies UE policy information are not always segmented, it majorly depends on the size.

· No. 8 requires that UE policy rules with highest priority are transmitted first, which implies that the first segmentation should contain UE policy rules with the highest priority. However, operator may change the priority of the rule due to many facts. 
· No. 9 implies a single PSI value associating to different UE policy rules may be used by different PCFs of the same or different PLMN

· To achieve 2, 3, 4, 5 and 6, it is assumed that PSI and UE policy rules are permanently associated:

· No. 2 and No.4 imply that UE should store the PSI-UE policy rule association. If operator changes the PSI-UE policy rule association, they should be synchronized to the UE, as well. But it may not be so feasible or efficient for PCF to always update the UE with the latest association, e.g.:

· When PCF updates the association after UE de-registration

· When UE moves to a new area which requires the PCF relocation, different PCFs may have different associations
· When UE is camping in VPLMN that does not store data about a visiting UE. Interactions with H-PCF to retrieve such information from the UDR in the HPLMN are only optional and based on operator policy
· If PSI-UE policy rule association is not synchronized between UE and the PCF, No.3 can’t be achieved, either.
· PCF in VPLMN can provide ANDSP to the UE, and it also interacts with PCF in the HPLMN to retrieve the policy content to be delivered, then it needs to contain both PSI list provided by the VPLMN and PSI list provided by the HPLMN with a clear differentiation (either in one container or two containers) when No. 3 is performed. 
· No.5 implies PSI-UE policy rule association is carried over from one AM policy association to the other and are applied to any PCF. 

Observations: The current solution is self-contradicting, which can’t fulfil all the requirements of UE policy delivery. It may either bring management complexity to the operator or overload the signalling path. Key problems Identified:

· The same PSI is used for both the fragments for N1 delivery and for identification of the policy sections.

· UE indicates the already available policies to the network by providing the PSI list during registration so that the network will only provide the missing part to the UE. However, it can’t be guaranteed that the PSI already available to the UE is up to date. 
· For the roaming case, the UE contains both available PSI list provided by the VPLMN and available PSI list provided by the HPLMN with a clear differentiation (either in one container or two containers) in the Npcf_AMPolicyControl_Create to the V-PCF.
· A VPLMN is unlikely to store separate data about each visiting UE in the UDR, but also unlikely to have separate policies for each visiting UE. Interactions between V-PCF and H-PCF to retrieve such information from the UDR in the HPLMN are only optional and based on operator policy.
Proposed Improvements: 
· Policy Sections can be permanently identified by PSIs within a PLMN;

· PCF only divides the policy information into segments when the size exceeds a predefined value; each segment can contain multiple Policy Sections as long as the total size is under the predefined value.
· Since network (PCF/UDR) has all the knowledge of the Policy Section delivery, network can determine based on its own knowledge on which Policy Section should be provided to the UE. 
· Non-UE dependant storage of Policy Sections in the PCF. During registration, PCF retrieves from the UDR the PSI list. Only when the content of the PSI is not locally available, it retrieves from the UDR the content. 
· For the case of USIM change or other abnormal events happened on the UE, the PCF can further determine whether all the UE policy information should be provided to the UE based on PEI or an indicator from UE for policy information synchronization.
2 Proposal
· Modify the solutions based on the above proposed improvements
· Further enhancements (e.g. UE can request a specific Policy Section to the PCF) can be considered in R16 based on the newly identified use case scenario.
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