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Abstract of the contribution: This contribution reviewed the UE Policy update and enforcement handling and proposed a way forward.
1.
 Introduction

In SA2#127BIS, there were multiple contributions attempted to address the UE Policy update issue and proposed additional indicators in URSP on delaying URSP enforcements. These however only focused on one particular case, i.e. when an application is affected by the received new URSP, and therefore did not provide an overall design for the URSP management. 

This contribution analysed different aspects of the URSP management and proposed the corresponding behaviours for the UE.     

2. Discussion

For URSP management and enforcements, there are three aspects involved:

1. URSP policy update and validity evaluation;

2. Applying URSP when new application starts;

3. Re-evaluate existing application and PDU session association.  
The first aspect (URSP policy update and validity evaluation) relates to the conditions listed in clause 6.6.2.3 of TS 23.501, specifically.:

· Reception of URSP updates from PCF; 

· Change of RAT condition, e.g. UE connected to WLAN, or non-3GPP access becomes available/unavailable;

· Change of UE connection status, e.g. registered to 5GC over 3GPP or non-3GPP access, mobility between EPS and 5GS.

However, two additional conditions listed in clause 6.6.2.3 should not affect the URSP rules update or validity:

· Release of an existing PDU session; 

· Periodical re-evaluation.

It is clear that these two conditions may trigger the 3) aspect (Re-evaluate existing application and PDU session association), but they won’t affect the URSP rules. Therefore, they should be addressed with the 3) aspect instead. 

On the other hand, there are two other conditions that may affect the validity of the URSP rules, but are described in the separate part of clause 6.6.2.3:

-
Change of Allowed S-NSSAI(s) or Configured S-NSSAI(s).

-
Change of LADN DNN availability.

The 1) aspect may or may not result in URSP rules or their validity changes. However, if it does lead to URSP rule/validity updates, it would affect 2) and 3) aspect. Especially for 2), since a new application can start at any time (e.g. immediately after the events listed above), 1) should be performed in a timely manner such that the application can use the latest URSP rules. Therefore, the conclusion of the related SA2#127BIS discussion should be that URSP is always applied upon reception.            
Observation 1: URSP updates (due to the applicable conditions listed in 6.6.2.3) should always be carried out in a timely manner. 
Regarding the 2) aspect (Applying URSP when new application starts), the current description seems to suggest that the validity of the rule is verified every time a RSD is selected. However, in actual implementation, it is possible for the UE to keep track of validity of the URSP rules as described above in 1) and there is no need to further verify the validity in 2). 
Therefore, some adjustment of the description is needed to allow different UE implementations. 

The operation of the aspect 1) may or may not lead to actual URSP rule updates or validity changes. Aspect 3) is only required when there is a URSP rule update or rule change. Additionally, as discussed above, the re-evaluation of the association may also be triggered based on UE implementation or release of an existing PDU session. 
The discussion in SA2#127BIS was focused on the potential service interruption when the re-evaluation of Aspect 3) leads to application to PDU Session association change. However, as discussed during the SA2#127BIS, there is no definite way to ensure that no service interruption is incurred, since these require awareness of application layer logic. Even if certain delays were introduced for the enforcement of such changes, a long-live application may still be affected. Therefore, it is proposed to leave this to UE implementation to decide the exact timing of the changes. 

Observation 2: It is infeasible to control the timing of application to PDU session association changes with URSP itself. It is better to leave the decision to UE implementation to achieve a timely association update.  
3. Proposal
The following proposed text change is captured in S2-186643.
-----------------
6.6.2.3
UE procedure for associating applications to PDU Sessions based on URSP

For every newly detected application the UE evaluates the URSP rules in the order of Rule Precedence and determines if the application is matching the Traffic descriptor of any URSP rule.

When the Application ID, DNN or traffic of the application is found matching a Traffic descriptor in an URSP rule, the UE shall select a Route Selection Descriptor within this URSP rule in the order of the Route Selection Descriptor Precedence. 


When a valid Route Selection Descriptor is found, the UE determines if there is an existing PDU Session that matches all components in the selected Route Selection Descriptor. The UE compares the components of the selected Route Selection Descriptor with the existing PDU Session(s) as follows:

-
For a component which only contains one value (e.g. SSC mode), the value of the PDU Session has to be identical to the value specified in the Route Selection Descriptor.

-
For a component which contains a list of values (e.g. Network Slice Selection), the value of the PDU Session has to be identical to one of the values specified in the Route Selection Descriptor.

When a matching PDU Session exists the UE associates the application to the existing PDU Session, i.e. route the traffic of the detected application on this PDU Session.

If the UE determines that there is more than one existing PDU Session which matches (e.g. the selected Route Selection Descriptor only specifies the Network Slice Selection, while there are multiple existing PDU Sessions matching the Network Slice Selection with different DNNs), it is up to UE implementation to select one of them to use.

If none of the existing PDU Sessions matches, the UE tries to establish a new PDU Session using the values specified by the selected Route Selection Descriptor. If the PDU Session Establishment Request is accepted, the UE associates the application to this new PDU Session. If the PDU Session Establishment Request is rejected, based on the rejection cause, the UE selects another combination of values in the currently selected Route Selection Descriptor if any other value for the rejected component in the same Route Selection Description can be used. Otherwise, the UE selects the next Route Selection Descriptor in the order of the Route Selection Descriptor Precedence, if any.

The UE  updates the URSP rules and (re-)evaluates their validities in a timely manner when certain conditions are met,  for example:



-
the URSP is updated by the PCF;

-
the UE moves from EPC to 5GC;
-
change of Allowed S-NSSAI or Configured NSSAI;

-
change of LADN DNN availability;
-
UE registers over 3GPP or non-3GPP access;

-
UE establishes connection to a WLAN access.

Details of the conditions are defined by TS 24.501 [14]. 
The Route Selection Descriptor of a URSP rule shall be only considered valid if all of the following criteria are fulfilled:

-
If any S-NSSAI(s) is present, the S-NSSAI(s) is in the Allowed S-NSSAI(s).

-
If any DNN is present and the DNN is an LADN DNN, the UE is the area of availability of this LADN.

When URSP rules are updated or their validity change, the association of existing applications to PDU Sessions may need to be re-evaluated. The UE may also re-evaluate the application to PDU Session association due to the following reasons:

-
periodic re-evaluation based on UE implementation;

-
an existing PDU Session that is used for routing traffic of an application based on a URSP rule is released;

If the re-evaluation leads to a change of the application to PDU Session association, e.g. the application is to be associated with another PDU session or a new PDU session needs to be established, the UE enforces such changes in a timely manner based on implementation.    
If the selected Route Selection Descriptor contains a Non-Seamless Offload indication and the UE has established a connection to a WLAN access, the UE routes the traffic matching the traffic descriptors of the URSP rule via the WLAN access outside of a PDU session.
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