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Abstract: This contribution continuously discusses how to associate the PDU session during URSP matching when it contains an S-NSSAI to be replaced with an alternative S-NSSAI.

1. Introduction
The network slice replacement feature is introduced in Rel-18. The UE will receive an alternative NSSAI including the S-NSSAI to be replaced (old S-NSSAI) and the alternative S-NSSAI (new S-NSSAI). On the other hand, the UE uses the stored URSP rules to match the traffic flow of an application to a suitable PDU session. One URSP rule may contain an old S-NSSAI. The following question is discussed in CT#142 (more background can be found in DP C1-233549). 
When the old S-NSSAI is replaced by the new S-NSSAI, how to handle the URSP matching for the RSD containing the old S-NSSAI?

Some companies believe there is no need to update URSP since the current mechanism is feasible. This paper aims to analyze and discuss the current mechanism.

2. Analysis
The following statements seem to accommodate a solution for the discussed issue: when the UE decides to establish a new PDU session for the old S-NSSAI, the UE includes the old S-NSSAI and the new S-NSSAI to the network, then the SMF proceeds with the new S-NSSAI. Excerpted from TS 24.501:

If:
a)	the UE and network support network slice replacement;
b)	the UE is provided with the mapping information between the S-NSSAI to be replaced and the alternative S-NSSAI; and
c)	the UE decides to establish a new PDU session with the S-NSSAI to be replaced,
the UE provides both the S-NSSAI to be replaced and the alternative S-NSSAI during PDU session establishment procedure. If the timer T3584 or timer T3585 is running for the S-NSSAI to be replaced, the UE should not stop the timer during PDU session establishment procedure. If the SMF receives both the S-NSSAI to be replaced and the alternative S-NSSAI during PDU session establishment procedure, the SMF proceeds with the PDU session establishment procedure with the alternative S-NSSAI. If the PDU session establishment request is accepted, the SMF includes the alternative S-NSSAI in the PDU session establishment accept message.
…

The S-NSSAI or the mapped S-NSSAI (in roaming scenarios) of the PDU session shall be the alternative S-NSSAI if the SMF has received an alternative S-NSSAI from the AMF.


Observation 1: The new S-NSSAI, not the old S-NSSAI, is used by the SMF to associate with the established PDU session.

Observation 2: Which slice, old S-NSSAI or new S-NSSAI, is used by the UE to associate with the established PDU session is unclear.

Based on the above solution, let’s further consider the following cases on the UE side: 
1. The UE matches the URSP rule containing the old S-NSSAI for the first time;
2. The UE matches the URSP rule containing the old S-NSSAI subsequently;

Regarding the first matching, no issue exists and the UE can establish a new PDU session successfully regardless of which slice is used to associate with the PDU session. Regarding the subsequent matching, the following options are discussed:
A. the established PDU session is associated with the new S-NSSAI. A PDU session for the old S-NSSAI is still needed since the URSP rule does not recognize the new S-NSSAI and there is no existing PDU session for the old S-NSSAI. Thereby, the above behaviors, including UE providing old S-NSSAI and new S-NSSAI to the SMF in the PDU session establishment and the SMF proceed with the PDU establishment request with the new S-NSSAI, shall be performed repetitively. 
B. the established PDU session is associated with the old S-NSSAI. No issue exists since there is a PDU session already established. But it causes a misalignment regarding the association  between the slice and the PDU session in the UE and the network. Besides, no CT1 statements capture it.
C. the established PDU session is associated with both the old S-NSSAI and the new S-NSSAI. Internal mapping/association procedure is required between old and new S-NSSAI for one PDU session when proceeding with the URSP match. One PDU session associated with two S-NSSAIs needs to be defined on the UE side.

All in all, the current specification is not clear and may cause chaos on the UE side.

To align with the association relationship in the network, it is proposed to capture option A in the specification and updated related statements.


3. Conclusion
Observation 1: The new S-NSSAI, not the old S-NSSAI, is used by the SMF to associate with the established PDU session.

Observation 2: Which slice, old S-NSSAI or new S-NSSAI, is used by the UE to associate with the established PDU session is unclear.

Proposal 1: When the new PDU session is established with both old S-NSSAI and new S-NSSAI, the UE associates it with the new S-NSSAI.

Proposal 2: When the UE determines to establishment a new PDU session after the URSP matching and there is no existing PDU session for the new S-NSSAI associated with the old S-NSSAI, then the UE can initiate a new PDU session establishment procedure.

This paper discusses the issue existing in the current statements for PDU session management of the network slice replacement feature. And it proposes to have a clarification in C1-235775.
