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Abstract: this paper proposes an analysis and agreement on open issues related to the Alternative S-NSSAI in KI#1.
1. Introduction/Discussion
1.1.	Motivation
The FS_eNS_Ph3 study has concluded in TR 23.700-41 V2.0.0 clause 8.1 how to proceed in the normative phase.
However, there are several open issues:
1) Does the network (e.g. AMF, NSSF) determine an Alternative S-NSSAI independent which UEs are registered and using the temporarily unavailable SNSSAI?  Or does the network (e.g. AMF, NSSF) determine different Alternative S-NSSAI for each UEs registered currently for the temporarily unavailable SNSSAI?
2) [bookmark: _Hlk124158052]How is the Alternative S-NSSAI provided to the UE in different scenarios:
a. In non-roaming scenario;
b. In roaming scenario for VPLMN S-NSSAI;
c. In roaming scenario for HPLMN S-NSSAI?
Apparently further discussions and agreements are needed during the normative phase.
1.2.	Analysis
Regarding the issue 1):
1) Does the network (e.g. AMF, NSSF) determine an Alternative S-NSSAI on system level, i.e. independent which UEs are registered and using the temporarily unavailable SNSSAI?  Or does the network (e.g. AMF, NSSF) determine different Alternative S-NSSAI for each UEs registered currently for the temporarily unavailable SNSSAI?
The following analysis is provided:
A. If the Alternative S-NSSAI is determined on system level (i.e. independent which UEs are registered and using the unavailable SNSSAI), it would result in a single (or small number) of Alternative S-NSSAIs for a single temporary unavailable SNSSAI. It is easier for the network to determine a common Alternative S-NSSAI considering the system deployment and the load conditions (e.g. using the NWDAF analytics). 
B. If the Alternative S-NSSAI is determined on UE level (i.e. for each UE registration for the unavailable SNSSAI, an individual S-NSSAI is determined), it would result in multiple Alternative S-NSSAIs for a single temporary unavailable SNSSAI. The Alternative S-NSSAI is determined for each UE registration individually considering the UE's subscribed S-NSSAIs. This process is more resource consuming in the network. Also, many UEs are usually subscribed to few S-NSSAIs (single or two S-NSSAIs) and for them anyhow the Alternative S-NSSAI has to be determined as not part of the Subscribed S-NSSAIs. 
It is proposed to specify option A in the normative phase. The network determines one or more Alternative S-NSSAIs for temporary unavailable S-NSSAI.  For each registered UE using the temporary unavailable S-NSSAI, the AMF decides the Alternative S-NSSAIs to use. In one example, the network may determine 2 Alternative S-NSSAIs and for some UEs it decides to use one Alternative S-NSSAI and for other UEs the other Alternative S-NSSAI. 
Regarding the issue 2):
2) How is the Alternative S-NSSAI provided to the UE in different scenarios:
a. In non-roaming scenario;
b. In roaming scenario when the VPLMN S-NSSAI has to be replaced (in any of the LBO or HR traffic case);
c. In roaming scenario when the HPLMN S-NSSAI has to be replaced (in HR traffic case)?
The following analysis is provided:
Scenario A (non-roaming case): the AMF provides the mapping of the unavailable S-NSSAI form the Allowed NSSAI to the Alternative S-NSSAI. As in non-roaming case the mapping of Allowed NSSAI IE cannot be used, it is proposed to introduce a new IE to indicate the mapping of the temporary unavailable S-NSSAI to the Alternative S-NSSAI. 
Scenario B (roaming case when the VPLMN S-NSSAI has to be replaced): the AMF provides the Alternative S-NSSAI in a new updated Allowed NSSAI. There is no need to provide the mapping of the unavailable VPLMN S-NSSAI to the Alternative VPLMN S-NSSAI, as the VPLMN has the opportunity to determine any VPLMN S-NSSAI to be used in the VPLMN and use the existing mapping of Allowed NSSAI IE in the signalling to the UE.
Scenario C (roaming case when the HPLMN S-NSSAI has to be replaced): when the AMF gets a trigger that an HPLMN S-NSSAI has to be replaced by an Alternative S-NSSAI, the AMF needs to have means to provide to the UE the (temporary) replacement of the HPLMN S-NSSAI to the Alternative S-NSSAI. Such replacement is needed in the UE in order to keep and use the current URSP rules which include only HPLMN S-NSSAI values. So, such replacement needs to be provided in addition to the existing mapping of Allowed NSSAI IE. Therefore, it is proposed to use a new IE to indicate the mapping of the temporary unavailable S-NSSAI to the Alternative S-NSSAI.

2. Proposal
[bookmark: _Toc519004414]The following is proposed:
Proposal 1:  The network determine one or more Alternative S-NSSAIs on system level. For each registered UE using the temporary unavailable SNSSAI, the AMF decides the Alternative S-NSSAIs to use.
Proposal 2:  for roaming UEs when the VPLMN S-NSSAI has to be replaced, the network provides to the UE a new Allowed NSSAI and the existing mapping of Allowed NSSAI IE. 
Proposal 3:  roaming case when the HPLMN S-NSSAI has to be replaced, the network provides to the UE a new IE to indicate the mapping of the temporary unavailable HPLMN S-NSSAI to the Alternative S-NSSAI.
3GPP
SA WG2 TD

