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[bookmark: _Hlk163065807][bookmark: _Hlk163065888]1. Introduction
According to the agreed SA2 CR S2-2403726, one new cause of failure for a PDU Session reactivation has been introduced. This failure occurs when the UE is not located within the NS-AoS of the network slice of the PDU Session, resulting in a failed PDU session reactivation.
S2-2403726:
[bookmark: _Hlk166684918]If the PDU Session Reactivation Result of a PDU Session is failure, the cause of the failure is also provided. One of the possible causes of failure for a PDU Session reactivation is when the AMF determines that the UE is not inside the NS-AoS of the network slice of the PDU Session.
To apply this conclusion in stage 3, three CRs were tabled last meeting. All of them were postponed.
This discussion paper analyses how to handle this case.
[bookmark: _Hlk163065873]2. Discussion
According to SA2 CR S2-2403726, one new cause of failure for a PDU Session reactivation has been introduced. This failure occurs when the UE is not located within the NS-AoS of the network slice of the PDU Session, resulting in a failed PDU session reactivation. 
By this conclusion, if the PDU session reactivation failed for the UE is in a cell outside the NS-AoS, a cause value should be considered to be provided to the UE. 
For the chosen cause value, three solutions have been tabled last meeting.

[bookmark: _Hlk166784567]2.1. Solution 1: Restricted service area
Solution 1: Using Cause #28 – Restricted service area for this scenario.
Given that #28 pertains to the restriction of the service area, an expansion of its definition to cover cell level issues could encapsulate this scenario. This solution has a minor change of the current TS and follows the original design of the cause value.
Cause #28 – Restricted service area
	This 5GMM cause is sent to the UE if it requests service in a tracking area of the 3GPP access or in an area of the wireline access, which is a part of the UE's non-allowed area or is not a part of the UE's allowed area.
After expansion of its definition to cover cell level, this cause value could aptly encapsulate the scenario where UE is not inside the NS-AoS of the network slice of the PDU Session.
Extended definition:
Cause #28 – Restricted service area
	This 5GMM cause is sent to the UE if it requests service in a tracking area of the 3GPP access or in an area of the wireline access, which is a part of the UE's non-allowed area or is not a part of the UE's allowed area, or if it requests service in a cell of the 3GPP access which is outside the NS-AoS of an S-NSSAI.
Observation 1:
Since #28 is about restriction of service area, extending the existing cause value has a minor change of the current TS and follows the original design of the cause value.
2.2. Solution 2: Congestion control 
Solution 2: Using Congestion control for this scenario. Two cause values could be used for S-NSSAI based congestion control. 
· #67 "insufficient resources for specific slice and DNN"
· #69 "insufficient resources for specific slice"
TS 24.501:
The AMF may detect and start performing S-NSSAI based congestion control when one or more S-NSSAI congestion criteria as specified in 3GPP TS 23.501 [8] are met. If the UE does not provide a DNN for a non-emergency PDU session, then the AMF uses the selected DNN or the DNN associated with the PDU session corresponding to the 5GSM procedure. If the UE does not provide an S-NSSAI for a non-emergency PDU session, then the AMF uses the selected S-NSSAI or the S-NSSAI associated with the PDU session corresponding to the 5GSM procedure.
Congestion control is S-NSSAI based so the cause values #67 and #69 indicate insufficient resources in slice or DNN level. Nevertheless, the scenario where UE is not inside the NS-AoS of the network slice of the PDU Session should be deliberated at the cell level. The application of congestion control will broaden the scope and duration during which UEs are unable to obtain resources, a condition that deviates from the original requirement.
Observation 2:
Congestion control is S-NSSAI level while this case is cell level. Congestion control is inconsistent with the original requirement in scope which may block UE from obtaining resources for too long.

2.3. Solution 3: New cause value
Three new cause values were proposed by C1-242259:
1) #XX S-NSSAI restricted in the current TA
2) #YY"S-NSSAI restricted in the current cell
3) #ZZ S-NSSAI restricted in the current time
These cause values will be provided to the UE by AMF for the user plane reactivation, corresponding to the following scenarios:
a) UE is in TAI is not in the list of TAs for which the S-NSSAI is allowed.
b) If a UE is outside the NS-AoS of an S-NSSAI.
c) The S-NSSAI time validity information indicates that the S-NSSAI is not available
For case a) UE in TAI is not in the list of TAs for which the S-NSSAI is allowed, there is no requirement for a new cause value since Cause #28 already addresses this case at the TA level.
For case b) If a UE is outside the NS-AoS of an S-NSSAI, it could be better covered by extending the definition of #28 Restricted service area. Given that #28 pertains to the restriction of the service area, reusing the existing cause value results in a minor modification of the current TS and adheres to the original design of the cause value.
For case c) The S-NSSAI time validity information indicates that the S-NSSAI is not available, as per the statement below, the AMF shall request the SMF to release any PDU session associated with the S-NSSAI. 
TS 24.501:
4.6.3.5	Session management for optimized handling of temporarily available network slices
When the S-NSSAI time validity information in the AMF indicates that the S-NSSAI is not available, independent of whether the UE is in 5GMM-CONNECTED mode, 5GMM-CONNECTED mode with RRC inactive indication or in 5GMM-IDLE mode, the AMF shall request the SMF to release any PDU session associated with the S-NSSAI.
Since the PDU session shall be released, there is no need to provide cause value to the UE.
[bookmark: _GoBack]3. Conclusion and proposal(s)
	
	Cause value
	Pros.
	Cons.

	Solution 1
	#28 "restricted service area"
	1. Reuse the existing cause value which has minor change of the current TS
2. Align with the original design principle of cause value
	


	Solution 2
	Congestion control:
· #67"insufficient resources for specific slice and DNN"
· #69"insufficient resources for specific slice"

	1. Reuse the existing cause value 

	1. Congestion control is S-NSSAI level while this case is cell level. Congestion control is inconsistent with the original requirement in scope.

	Solution 3
	1) #XX "S-NSSAI restricted in the current TA".
2) #YY "S-NSSAI restricted in the current time"
3) #ZZ "S-NSSAI restricted in the current cell"
	
	1. Introducing new cause values is unnecessary.
2. Complications of simple problems.


Based on the factors enumerated in the table above, we advocate for Cause #28 as the cause value for UE is not inside the NS-AoS of the network slice of the PDU Session case. Our preference for Cause #28 is grounded in the following rationales:
a) Reuse the existing cause value results in a minor modification of the current TS;
b) Using a cause about the restriction of service area is more align with the original design of cause value.
Proposal:
We propose to reuse Cause #28 – Restricted service area for scenario where UE is not inside the NS-AoS of the network slice of the PDU Session.

The proposal is captured in CR C1-243475 CR 6318.
