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Introduction:

For Rel-17 enhanced CP-SOR in connected mode, the SOR connected mode control information (SOR-CMCI) is provided by the HPLMN UDM to the UE to inform the UE about the timing the UE shall release selected PDU sessions that are ongoing or requested for establishment by the UE, to enter idle mode and initiate higher priority PLMN selection. 
This discussion paper examines the UE expected behaviour during initial registration and the related benefits of the new feature eCPSOR_CON.
Discussion:

During initial registration, and as described in TS 23.122, based on HPLMN operator policy and UE configuration, the UE may receive SOR information (SOR-info).
The UE, at the time of receiving SOR information with the Registration Accept message, does not have established PDU sessions, however the UE may request a PDU session establishment at the same time while SOR information is under evaluation and the UE is performing SOR procedure. This may lead that the UE cannot move to idle mode to select a high priority PLMN/AT due to requested or established PDU session(s). 

Observation-1: During initial registration, while the UE is performing SOR procedure, the UE may be prevented from going to idle mode immediately and selecting high priority PLMN/AT due to the UE requested PDU session establishment or just established PDU session.

Solutions:

When the UE evaluates SOR-CMCI it checks if the established PDU session(s) can be released to perform SOR, or the UE should wait until it moves to idle mode. Also SOR-CMCI criteria can be defined to prevent the UE from requesting the establishment of new PDU sessions, especially if the time to move the UE to idle mode is relatively short (ex. max 30 sec). Exception are considered for Emergency services and high priority services.
If the HPLMN supports CPSOR in connected mode, to fulfil the solution that the UE performing SOR during initial registration should not request establishment of new PDU sessions until SOR is completed an indicator needs to be provided to the UE. This can be achieved by:

· The HPLMN provides an indication (SOR-CMCI) to the UE over NAS.
· The HPLMN configures the related parameter of the SOR-CMCI in the UE.
· The HPLMN configures a new separate parameter, not part of the SOR-CMCI.
Solution 1): The HPLMN provides the UE an indication over NAS
This solution depends on the time when SOR-CMCI is received at the UE:


1a) SOR-CMCI is received at the same time, i.e. the same NAS message, the UE receives SOR-info. 


1a') The indication is provided as part of the SOR-info (example using a bit in the SOR header). 
>This solution is acceptable, however it does not prevent the UE from trying to request the establishment of new PDU sessions, as there might be a small window making this possible. 


1b) SOR-CMCI is received in a different NAS message, following to the UE receiving the SOR-info.
>This solution gives more time for the UE to establish new PDU session(s). 

Observation-2: Solution 1) does not fully fulfil the HPLMN operator requirement of moving the UE to another PLMN as soon as possible, by preventing the UE from requesting establishment of PDU sessions/data packets that may lead to the UE using resources of the VPLMN it is camping on.
Solution 2): The HPLMN configures the related parameter of the SOR-CMCI in the UE
When SOR procedure is to be performed during initial registration, then a new configuration to be added to the UE to NOT request any PDU session establishment until SOR is performed and completed. 

This will guarantee that SOR during initial registration is not delayed due to requested or just established PDU sessions/ services. 
Therefore, this solution proposes that the UE is configured with SOR-CMCI comprising of a condition that during initial registration, the UE to suspend requesting PDU session establishment until SOR procedure is completed. 
If this configuration (as part of the SOR-CMCI) is applied by the HPLMN in the UE, then there is no need to send SOR-CMCI to the UE during initial registration. 
Observation-3: Solution 2) fulfils the HPLMN operator requirement of providing the option of moving the UE to another PLMN as soon as possible and with no PDU sessions/data packets passed through the VPLMN it is camping on. This requires configuring SOR-CMCI on the UE with this condition.
Observation-4: while applying solution 2), the HPLMN UDM does not need to send SOR-CMCI to the UE during initial registration.
Solution 3): The HPLMN configures a new separate parameter, not part of the SOR-CMCI
Similar to solution 2) with the difference that a new parameter, not part of the SOR-CMCI, is configured by the HPLMN in the UE indicating that the UE to suspend requesting PDU session establishment until SOR procedure is completed.

In this case, we do not need to provide SOR-CMCI to the UE during initial registration.
Observation-5: Solution 3) fulfils the HPLMN operator requirement of providing the option of moving the UE to another PLMN as soon as possible and with no PDU sessions/data packets passed through the VPLMN it is camping on. It requires a new parameter that is not related to SOR-CMCI.
Observation-6: while applying solution 3), the HPLMN UDM does not need to send SOR-CMCI to the UE during initial registration.
Conclusion:

Solution 2) and solution 3) have the same benefits in achieving the goal of moving the UE to a high priority PLMN as soon as possible. 

It is proposed to adopt solution 2) where: 
- Based on HPLMN operator policy, a parameter to be configured by the HPLMN in the UE. This parameter is part of the SOR-CMCI that allows the UE to suspend the request to any PDU session establishment until SOR is performed and completed. 
- If the HPLMN operator supports configuring the UE to suspend the request to any PDU session establishment until SOR is performed and completed, then there is no need to send SOR-CMCI during initial registration, as there will be no established PDU sessions. 
See related CRs to TS23.122 in C1-205954 (solution) and C1-205952 (requirements).
