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1. Introduction

When the UE transmits the UE STATE INDICATION message in the REGISTER REQUEST message, the UE is expected to include the UPSI list IE with a minimum length covering at least one PLMN ID and a UPSC. However, the UE may not have any UE policy section.

To resolve the issue, two solutions(C1-226007 and C1-225569) have been proposed in the last CT1 meeting. However, two proposed solutions have backward compatibility issues on the legacy PCF. 
The legacy PCF with the solution in C1-226007 may ignore the UE STATE INDICATION message when receving a UPSI list IE with unexpected length; with the solution in C1-225569 the UE will ignore the new specified message. Both solutions makes other IE such as ANDSP or OS IDs can't be received successfully.
To overcome the backward compatibility issue on the legacy PCF, several solutions are discussed.
2. Discussion

Proposal 1: the UE constructs an unassigned UPSI and sets the length of UPSI list contents field in the UPSI list IE to the minimum length. When the legacy PCF receives the UE state indication message with an unassigned UPSI, it will process the message as usual instead of ignoring the message and find received UPSI is different from the stored UPSI in the UDR, then update all the associated policy stored in the UDR to the UE, see below text from TS 23.503:
When the PCF (i.e. the (H-)PCF as well as the V-PCF) receives a list of PSIs associated to the PLMN of the PCF from the UE, the PCF compares the list of PSIs provided by the UE and the list of PSIs retrieved from the UDR. In addition, the PCF checks whether the list of PSIs provided by the UE or its content needs to be updated according to operator policies, e.g. change of Location and/or time. If the two lists of PSIs are different or an update is necessary according to operator policies (which includes the case that the UE did not provide a list of PSIs associated to the PLMN of the PCF), the PCF provides the changes in the list of PSIs or the corresponding content to the AMF which forwards them to the UE.

Sevaral options to construct an unassigned UPSI are:
1) constructs MCC with 0xFFF, MNC with 0xFFF, UPSC with 0xFFFF;
2) construct PLMN ID with HPLMN ID or RPLMN ID, UPSC with 0xFFFF.
3) constructs MCC with 900 as 90x MCC is not asigned according to ITU-T Recommendation E.212: "The international identification plan for public networks and subscriptions", MNC with 0xFFF, UPSC with 0xFFFF;
With option 1, the legacy PCF may risk discarding the message because of the BCD coding check.

With option 2, the network may assign UPSC with 0xFFFF to the UE, which can’t make sure the constructed UPSI unassigned.
Option 3 is much better and recommended.
Proposal 2: the UE constructs an UPSI such as with (PLMN ID with HPLMN ID or RPLMN, UPSC with 0x0000), also sets the length to the minimum length in the UE state undication message, after the UE receives the assiciated policy from the PCF, the UE initiates the mobiility registration to report the real UPSI states, which will trigger the network to synchronize the URSP policy again with the UE.
Proposal 2 is much more complicated, in which mobility registration is introduced to update the UPSI list.
Hence, Proposal 1 option 3 is recommended.
3 Conclusion
Proposal 1 option 3 is recommended. The proposed CR is C1-226771.
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