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1. Introduction

The UE Policy (URSP and ANDSP) transfer mechanism was defined in TS 23.503 subclause 6.1.2.2.2:

"When providing the UE with UE access selection and PDU Session related policy information, the PCF shall provide the Policy Clause Identifier(s) (PSI) policy section(s).
The AMF forwards the UE access selection and PDU Session related policy information to the UE. The UE updates the stored UE access selection and PDU Session selection policies by the one provided by the PCF as follows:

-
If the UE has no policies with the same PSI, the UE stores the PSI and the corresponding policy information;

-
If the UE has existing policies with the same PSI, the UE replaces the stored policy information with the received information;

-
The UE may remove the stored PSI entry if the received information content is empty.
NOTE 2:
The AMF does not need to understand the content of the UE policy, rather send them to the UE for storage.

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 AMF provides the UE access selection and PDU Session related policy information to PCF in the Npcf_AMPolicyControl_Get procedure.
The UE may trigger an Initial registration with the UE Policy Info to request a synchronization of UE policies for example in the following scenarios:
-
if the UE powers up for the first time and has no policies;

-
if the USIM is moved from one device to another.
When the PCF receives Npcf_AMPolicyControl_Get 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 list of PSIs are different or an update is necessary, the PCF provide an updated list of PSIs and corresponding policy contents to the AMF in the Npcf_AMPolicyControl_Get Response. In case the PCF decides to spit the policies to be sent to the UE, the PCF uses Npcf_AMPolicyControl_UpdateNotify service and then AMF uses using UE configuration Update procedure for transparent UE policies delivery procedure to deliver the policies to the UE.

The PCF maintains the latest list of UE access selection and PDU Session related information delivered to each UE as part of the information related to the Policy Association until the Npcf_AMPolicyControl_Delete is received from the AMF. Then PCF stores the latest list of PSIs and its contents in the UDR using the Nudr_UDM_Update including DataSet "Policy Data" and Data Subset "Policy Set Entry"."

Based on above UE Policy transfer mechanism defined in TS 23.503, this paper attempts to discuss whether the UE has to include a set of PSIs in the Registration Request message to identify the policy sections that are currently stored in the UE and propose another simpler way for the UE policy indication in the registration procedure.

2. Discussion

As per current TS 23.503, there are only two scenarios which triggers the UE to initiate the initial registration procedure to request a synchronization of UE policies between the UE and the PCF:

-
if the UE powers up for the first time and has no policies;

-
if the USIM is moved from one device to another.
For the 1st scenario, there is no UE policies stored and hence no PSI list needs to be provided by the UE to the PCF.

For the 2nd scenario, all previous stored UE policies are invalid and hence no PSI list needs to be provided by the UE to the PCF.
Hence, what stated by SA2 in TS 23.503 that "The UE may trigger an Initial registration with the UE Policy Info" is not correct due to in both scenarios, there is no valid UE policy information stored at the UE. In these scenairos, the PCF needs to provide a new UE policy information (e.g. new UE policy sections associated with a new list of PSIs) to the UE.
In other scenarios, once the UE has received and stored the list of UE policy sections provide by the PCF, so far both SA2 and CT1 has not defined any mechnism to enable the UE to locally modify/remove part of the stored UE policy sections. In other words, the provision/modification/removal of the list of PSIs and its contents stored at the UE, or part of them, is fully controlled by the PCF and hence, the UE itself has no chance to locally modify/remove the part of them provided by the PCF. 
Furthermore, CT1 has not defined in any reject cases and abnormal cases, the UE shall locally modify/remove part of the stored UE policy sections.
Hence, we could have below observations:

Observation #1: At the UE side, the status of UE policy information is: either all stored UE policy sections are valid and fully synchronized with network, or no stored valid UE policy informaton.
Observation #2: At the network side, it just needs to know: either all last delivered UE policy sections are stored at the UE, or there is no UE policy informaton stored at the UE.
Based on above two observations, it is not necessary for the UE to provide the list of PSIs at registration but only to provide one bit indication is enough, i.e. set bit =1 to indicate the UE has stored UE policy sections provided by the PCF. In case of no UE policy informaton stored at the UE, the UE can either set this bit to 0 or do not provide this indication to the network (in this case, by default the network will treat there is no UE policy section stored at the UE).
Based on this one bit indication, the PCF needs not to compares the two lists of PSIs but just checks the list of PSIs from UDR to see whether the list of PSIs and its content needs to be updated as described in the current TS 23.503. When there is no UE policy section stored at the UE, the PCF checks the list of PSIs from UDR and provides the list of PSIs and corresponding policy contents to the UE via the AMF.
All in all, to use one bit indication can work very well and can at least save one octet than including the list of PSIs. Note so far the coding of the list of PSIs is still FFS. Hence, we would propose:

Proposal: Instead of including the list of PSIs, the UE includes one bit indication in the Registration Request message to indicate the network whether there is UE policy section(s) stored at the UE.
3. Conclusion and Proposal

This paper discussed the UE policy information maintained between the UE and the network based on which to evaluate the necessity of inclusion of the list of PSIs in the Registration Request message.
Based on the discussion, below observations were provided:
Observation #1: At the UE side, the status of UE policy information is: either all stored UE policy sections are valid and fully synchronized with network, or no stored valid UE policy informaton.
Observation #2: At the network side, it just needs to know: either all last delivered UE policy sections are stored at the UE, or there is no UE policy informaton stored at the UE.
Based on above observations, below proposal was proposed:
Proposal: Instead of including the list of PSIs, the UE includes one bit indication in the Registration Request message to indicate the network whether there is UE policy section(s) stored at the UE.
In case of CT1 agreed this proposal, it further proposes to send an LS to inform SA2 for alignment.

