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Abstract of the contribution: The intent of this contribution is to support network initiated trigger for PCF to update the URSP rule(s) in UE after the slicing configuration of the HPLMN has been changed in the UE.  
Background
According to TS 23.501, clause 5.15.4.2, it says: 
	If the UE receives indication from the AMF that Network Slicing subscription has changed, the UE locally deletes the network slicing information it has for all PLMNs (i.e. so when it registers in other PLMNs it sends no requested NSSAI and the serving PLMN updates the UE configuration for the Serving PLMN). It also updates the current PLMN network slicing configuration information with any received values from the AMF.

The update of URSP rules (which include the NSSP), if necessary at any time, is described in TS 23.503 [45]. 


However, when referring to TS 23.503 as shown below, clause 6.6.2.2, there is no description on how and when the PCF will update the URSP rule in the UE.  

	6.6.2.2
Configuration and Provision of URSP

The UE may be provisioned with URSP rules by PCF of the HPLMN. When the UE is roaming, the PCF in the HPLMN may update the URSP rule in the UE. In addition, the UE may be also pre-configured with URSP rules (e.g. by the operator).

Only the URSP rules provisioned by the PCF is used by the UE, if both URSP rules provisioned by the PCF and pre-configured URSP rules are present.


Observation#1: There is a misalignment of between TS 23.501 and TS 23.503 on how and when the PCF will update the URSP rule in the UE. 

As described in TS 23.501, clause 5.15.4.2, it stated that, the AMF may provide the UE with a new Allowed and/or Configured NSSAI at any time.  But according to TS 23.501, clause 5.15.5.3 as shown below, it says: 
	If the URSP (which includes the NSSP) is not available in the UE, the UE shall not indicate any S-NSSAI in the PDU Session Establishment procedure.


Based on the above descriptions, this implies that UE could NOT initiate a PDU Session Establishment procedure without the information of the URSP rule provided by the PCF in time after the Allowed and/or Configured NSSAI are updated in the UE.

Observation#2: Without the in-time update of the URSP rule in the UE after the Allowed and/or Configured NSSAI are updated in the UE, the UE will NOT be able to initiate the PDU Session Establishment. 

Considerations
Based on the two observations as described above, there is a need to define a proper mechanism to trigger the PCF to update the URSP rule in the UE in time. 
Two approaches can be considered: 

1. Allowing the UE to request for URSP rule from the network when it is needed but not available, i.e. either after the Allowed and/or Configured NSSAI are updated in the UE or prior to initiating the PDU Session Establishment.  This approach is referred as “pull” mechanism. 

2. Once the AMF updates the Allowed and/or Configured NSSAI in the UE as described in TS 23.503, clause 6.6.2.2, AMF will trigger the PCF to update the UE with the URSP rule.  This approach is referred as “push” mechanism. 
For approach#1, the considerations of the pros and cons are as follows: 
Pros: 

· URSP update in the UE is for needed basis which could spread the signalling load in the network over a longer period of time with the assumption that not all UEs request the URSP update at the same time. 
Cons: 

· It introduces addition signalling load over the air to pull for the URSP update

· It will introduce delay for PDU Session Establishment procedure because the UE needs to wait for the URSP update to be responded by the network
For approach#2, the considerations of the pros and cons are as follows: 

Pros: 

· Lesser signalling when updating the URSP in the UE from the network when comparing against approach#1 above.  

· It could minimize delay for PDU Session Establishment procedure with the assumption that the AMF obtains the URSP rule right after the Allowed and/or Configured NSSAI are updated in the UE. 
Cons: 

· Dependent on the number of UEs are affected by the configuration change of the NSSAI, it could introduce more signalling load in the network over a shorter period of time.
Conclusion & Recommendation
After examining the two approaches, approach#2 seems to be more aligned with the existing design intent as described in TS 23.501, clause 5.15.4.2.  It does not require any additional signalling procedure for the UE to request the URSP update.  Also, it minimizes the delay of the PDU Session Establishment procedure which could be significant for some service applications.     Hence, it is recommended approach#2 as the way forward to address this issue.  The companion three CRs corresponding to the changes in TS 23.501, TS 23.502 and TS 23.503 can be referred to S2-18xxxx,  S2-18yyyy and S2-18zzzz to support approach#2.   
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