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Abstract of the contribution: This paper is to identify the problem statement for today non-optimal policy control support for PDU session establishment and to propose the simple change to address the issue. 
Problem Statement
In 3GPP Release-15, when the UE registers the first time with the 5GC (including the interworking scenario for moving from EPS to 5GS), it is possible that, the UE has not yet received any URSP rule (i.e. the Policy Selection Identifier (PSI) is empty).  Given the URSP rule is optional and it is sent to the UE in a separate operation, i.e. UE Configuration Update.   As a result, the newly registered UE would not know whether it should wait for the URSP rule or just simply to apply its local policy to initiate the PDU session for the given application.  If UE initiates the PDU session before receiving the URSP rule from the PCF, it could end up with the wrong type of PDU session request for the given service application.  Furthermore, according to 3GPP Release 15 TS 23.502 specification for the URSP implementation, once the PDU Session has established and then the UE receives the URSP rule, the UE shall examine the URSP rule within the UE Policy in order to determine whether the existing PDU Session is maintained or not. If not, then the UE may initiate a PDU Session release procedure for the PDU Session(s) that cannot be maintained.  
Furthermore, according to TS 23.503, clause 6.1.2.2.2 also states that, the PSI list and content stored/configured for a PLMN ID can be structured according to location. This implies that, what the URSP rule that has been previously stored in the UE may not be aligned with the UE’s current location. This introduces another scenario that the UE may not have the correct URSP rule to initiate the PDU session establishment. It would be important for the network to indicate to the UE if there would be upcoming revised URSP rule corresponding to the UE’s current location. 
During handover from 5GC to EPC, in case of multiple PDU sessions associated with one DNN, only one PDU session can be handover to the EPC. When subsequently the UE moves back to 5GS, it is possible that the UE will immediately re-establish the PDU sessions which were not handover to EPC according the URSP. However, the network has updated the URSP rule while the UE was away, the PSI list and the URSP rules may no longer be valid when the UE moves back to 5GS,  Hence, the URSP rule should be updated in the UE before the establishment of PDU sessions.

When the ATSSS is introduced in Rel-16, ATSSS capable UE has the option to initiate either the single-access PDU (SA-PDU) session (regular PDU session) or multi-access PDU (MA PDU) session (for supporting ATSSS).  The UE initiation for which type of PDU session is based on either the pre-configured local policy or the URSP rule, if provided by the UE’s serving PCF in home PLMN. Similar problem as described above will also impact the URSP policy control support for ATSSS.   
Therefore, in order to ensure the optimal policy control support for the PDU session establishment, there is a need to inform the UE, if any, of the upcoming URSP rule configuration update from UE’s serving PCF in advance before the UE initiates the PDU session establishment to support UE’s target service application. 

Solution Considerations

Design principles 
The solution to address the issue described above needs to consider that there may or may not be any URSP rule provisioned for the UE, and hence, the solution needs to ensure a deterministic behaviour in the UE to support the initiation of a PDU session establishment for the target service application.  Furthermore, there could be high volume of URSP rules to be provided to the UE, hence, it is important not to overload the Registration Accept message.  

Two Solution Options
Option-1: Explicit Indication

Based on the principles described above, option-1 proposes a new network indication in Release 16 5GC, referred as “URSP Indication” to be included in Registration Accept message which is sent by the UE’s serving AMF to the UE.  The new URSP Indication is used to indicate that there is URSP rules to be provided by the UE’s serving PCF from the UE’s home PLMN to provide SM policy control.   Option-1 involves changes to the UE Registration procedures with the 5GC as described in clause 4.2.2.2.2 in 3GPP TS 23.502, more specifically, Step 21 and Step 21b - Registration Accept and UE Policy Association Establishment as described below. 

During the UE Registration with 5GC, irrespective of roaming or non-roaming, option-1 proposes changes to reverse the order of the operation of sending the Registration Accept message (i.e. Step 21) to the UE after the operation of Session Management Policy Association between the UE’s serving AMF and the UE’s serving PCF (i.e. Step 21b).  The Session Management Policy Association operation is to alert the UE’s serving AMF for the session management policy information update from the UE’s serving PCF in the home PLMN to the UE, if any.  The session management policy information update may include the presence of URSP rules.  When the UE’s serving AMF receives such alert from the UE’s serving PCF in the home PLMN, Option-1 proposes the UE’s serving AMF to include the URSP Indication in the Registration Accept to the UE.  Note that, the current Step 21b may trigger the UE’s serving PCF to send the UE Configuration Update which may include the URSP rule to the UE. 
Once if UE receives that URSP Indication in the Registration Accept, the UE will then wait for the UE Configuration Update from the UE’s serving PCF in the home PLMN before initiating any new establishment of SA or MA PDU session.

Option-2: Implicit Indication

Option-2 is similar to Option-1 which proposes to reverse the order of Step 21 and Step 21b, however, it does not include the URSP indication.  Option-2 assumes the reverse order of Step 21 and Step 21b which may speed up the  UE Configuration Update to arrive sooner to the UE before it initiates the SA or MA PDU session.  Option-2 is less deterministic to the UE because it will not receive any indication in advance for the upcoming UE Configuration Update. 

Observation: Option-1 provides absolute deterministic indication to the UE to determine whether there will be up-to-date URSP rule to be provided to the UE.  Hence, Option-1 is recommended as the solution to address this problem. 
. 
Proposal
It is proposed to select Option-1 as described above as the way forward to address the timely policy control support for PDU session establishment.
The companion 502 CR to implement this proposal is S2-19xxxxx. 
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