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Abstract: This paper analysis some open issues and proposes way forward for the conclusions. 
1. Introduction/Discussion
For all analysis provided below it is assumed that an S-NSSAI needs to be replaced with another S-NSSAI (e.g. alternative S-NSSAI) which is deployed on a different NSI. 
1.1	Issue #1: whether an alternative S-NSSAI is part of the UE's Subscribed S-NSSAIs
Due to the scenarios agreed in the KI#1 of the FS_eNS_Ph3 study, it is possible that a network operator decides to temporary replace an S-NSSAI (e.g. let's call this slice To Be Replaced or S-NSSAI-TBR) with an alternative S-NSSAI. The decision which is the alternative S-NSSAI is based on operational and business criteria. One of the following examples may apply:
-	If the S-NSSAI-TBR is network slice of type eMBB, then alternative S-NSSAI is also of type eMBB.
-	If the S-NSSAI-TBR is network slice of type mIoT supporting Control Plane CIoT optimizations, then the alternative S-NSSAI can of type mIoT or eMBB, but is shall support Control Plane CIoT optimizations.
The above examples show that the mobile operator may select an alternative S-NSSAI which supports the network features and mechanism also supported by the S-NSSAI-TBR in order to provide the service from the SLAs with the customers. 
Observation 1: The alternative S-NSSAI is determined based on the operational and business/SLA needs of the mobile operator. 
One can ask the question: does the network take into account the UE's Subscribed S-NSSAIs when determining the alternative S-NSSAI? Let us consider the following examples of UE Subscribed S-NSSAIs:
- Subscribed S-NSSAIs of UE#1:  S-NSSAI-1 (SST: eMBB, SD: none), S-NSSAI-2 (SST: URLLC, SD: XYZ).
- Subscribed S-NSSAIs of UE#2:  S-NSSAI-1 (SST: eMBB, SD: none), S-NSSAI-3 (SST: mIoT, SD: ABC).
- Subscribed S-NSSAIs of UE#3:  S-NSSAI-1 (SST: eMBB, SD: none), S-NSSAI-4 (SST: eMBB, SD: DEF).
If we assume that the S-NSSAI-1 needs to be temporarily replaced and the network wants to take the UE's subscribed S-NSSAIs into account when determining the alternative S-NSSAI, the result for UE#1 and UE#2 would be that an eMBB slice would be replaced by URLLC or mIoT slices, which may be private slices requiring and additional NSSAA procedure. It seems that this is not an appropriate solution for alternative S-NSSAI. However, in case of UE#3, it may be appropriate to use S-NSSAI-4 as alternative S-NSSAI for the S-NSSAI-1. 
Observation 2: It is not recommended to determine an alternative S-NSSAI based on the Subscribed S-NSSAIs of each UE which uses the S-NSSAI-TBR. 
In another example, a UE may be subscribed to a single S-NSSAI. If this S-NSSAI needs to be replaced, any alternative S-NSSAI is not part of the UE's Subscribed S-NSSAIs.
Observation 3: For UE's subscribed to a single S-NSSAI, the alternative S-NSSAI is not part of the Subscribed S-NSSAIs. 
Based on Observations 1, 2 and 3, the following proposal is formulated:
Proposal 1: An alternative S-NSSAI is determined by the network (e.g. based on business SLAs and operational needs) for a specific S-NSSAI-TBR. The alternative S-NSSAI may or may not be part of the Subscribed S-NSSAIs of the UEs using the S-NSSAI-TBR.

1.2	Issue #2: how to configure the UE with the alternative S-NSSAI (e.g. whether to update URSP rules, MM or SM configuration)
It has been proposed to update the URSP rules to include the alternative S-NSSAI in the RSD containing the S-NSSAI To Be Replaced (TBR) or as additional RSD.  Today, the URSP rules include S-NSSAIs from the UE's Subscribed S-NSSAI.  When the UE is roaming, VPLMN S-NSSAI values are mapped to the HPLMN S-NSSAI values without change to the URSP rules.  
Due to the following reasons:
(1) an alternative S-NSSAI is meant to be used temporary for limited time;
(2) the alternative S-NSSAI may not be part of the Subscribed S-NSSAI; and
(3) the frequent change of URSP rules increases the signalling over the Uu interface and requires 5GC-internal signalling;
it is proposed that for the replacement of S-NSSAI-TBR there is no need to update the URSP rules. 
If, however, the network operator wants to replace the S-NSSA-TBR on longer time scale, the UE Subscription data may be updated where the S-NSSAI-TBR is replaced by the alternative S-NSSAI and the existing procedure for UE Subscription Update will be triggered.
Proposal 2: It is not recommended to perform URSP rules update for replacement of an S-NSSAI for the scenarios of KI#1. 

Let us assume the following UE configuration in the URSP rules:
URSP rule #1:  TD1;	RSD#1 (S-NSSAI-1), RSD#2 (S-NSSAI-2).
URSP rule #2:  TD2;	RSD (S-NSSAI-2).
Let's further consider the following examples:
Example 1: the S-NSSAI-2 is to be replaced by alternative S-NSSAI-1 (S-NSSAI-1 is part of the Subscribed S-NSSAIs).
In this example, the UE can use S-NSSAI-1 for the URSP rule #1 already; and due to the overload/congestion situation, the UE should temporary use the S-NSSAI-1 as replacement for S-NSSAI-2. The UE configuration (e.g. with Allowed NSSAI) needs to point that both situations are covered:
-	S-NSSAI-1 is allowed and S-NSSAI-1 can use be used natively (e.g. for URSP rule #1); and 
-	S-NSSAI-1 is allowed and S-NSSAI-1 replaces S-NSSAI-2 (e.g. for URSP rule #2).
To accomplish such configuration, it is sufficient to provide to the UE: (1) the S-NSSAI-1 in the Allowed NSSAI, which may be already provided, and (2) additional information that S-NSSAI-1 replaces S-NSSAI-2. By having this, the UE would evaluate both [URSP rule #1, RSD#1] and [URSP rule #2, RSD] as valid. When requesting PDU Session(s) according to URSP#2, the UE includes in the SM signalling S-NSSAI-1 and an indication that S-NSSAI-1 replaces S-NSSAI-2. 
One question is whether the signalling for "(2) additional information that S-NSSAI-1 replaces S-NSSAI-2" is provided via SM signalling or via MM signalling. As the AMF determines that the S-NSSAI-1 replaces S-NSSAI-2, the AMF provides this info the UE. It covers the cases when there is PDU Session established to S-NSSAI-2 or there are no PDU Sessions established to S-NSSAI-2.  If SM signalling is used, the AMF needs to involve the SMF, and it would only apply in case that there is PDU Session established to S-NSSAI-2. Therefore, it is simpler and sufficient if the AMF provides the slice mapping information to the AMF. 
Example 2: the S-NSSAI-1 is to be replaced by alternative S-NSSAI-2 (S-NSSAI-2 is part of the Subscribed S-NSSAIs).
In this example, the UE can be configured with S-NSSAI-2 included in the Allowed NSSAI. There are 2 cases:
-	Case 1: Additionally the UE is configured that the S-NSSAI-2 replaces S-NSSAI-1. If there is traffic matching to the URSP rule #1, the UE would evalaute the URSP rule #1's RSD#1 as valid due to the mapping information. The UE would trigger PDU Session establishment to S-NSSAI-2 and include mapping information to S-NSSAI-1. 
-	Case 2: The network may determine that the S-NSSAI-2 is included in alternative RSD to URSP rule where the S-NSSAI-1 is included. In such case the network may omit the UE configuration with the inf that S-NSSAI-2 replaces S-NSSAI-1. The UE would trigger PDU Session establishment to S-NSSAI-2 without any mapping information. 
The question is whether different procedures for the Case 1 and Case 2 are beneficial. The determination in the network that the alternative S-NSSAI-2 is part of an alternative RSD to URSP rule where the S-NSSAI-1 is included is cumbersome. There seems no harm to always include the slice mapping information to the UE. The result of both Case 1 and Case 2 is the same – the PDU Session is established to alternative S-NSSAI-2. Therefore, it is simpler to always provide the slice mapping information to the UE.
Example 3: the S-NSSAI-2 is to be replaced by alternative S-NSSAI-A (note that S-NSSAI-A is not part of the Subscribed S-NSSAIs).
In Example 3, the UE should temporary use the S-NSSAI-A as replacement for S-NSSAI-2. In order for the UE to use the alternative S-NSSAI-A, the AMF shall perform MM configuration to include the S-NSSAI-A in the Allowed NSSAI. As the AMF triggers such MM configuration (e.g. UCU procedure) it is for free to include also the information that the S-NSSAI-A replaces S-NSSAI-2. By such configuration, the UE is able to use any of the URSP rules. If traffic matches to URSP rule#2, the UE triggers a PDU Session establishment including S-NSSAI-A and the mapping info to S-NSSAI-2.
In case there are existing PDU Sessions established to S-NSSAI-2, in addition the AMF indicates to the SMF that PDU Session transfer is needed. The question is whether the alternative S-NSSAI is indicated to the SMF? As the MM signalling accomplishes the MM configuration that the alternative S-NSSAI replaces the old S-NSSAI, it seems needless to also send the alternative S-NSSAI via the SM signalling. 
Proposal 3: It is recommended that the network uses MM signalling to configure the UE that the alternative S-NSSAI replaces the old S-NSSAI. There is no need to check within the 5GC whether the alternative S-NSSAI is part of an alternative RSD of the URSP rule including the S-NSSAI to be replaced. 

2. Text Proposal
It is proposed to agree the above Proposals 1, 2 and 3 in the conclusions for KI#1 in the TR 23.700-41.
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