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Abstract of the contribution: Discusses and proposes a way forward for some of the aspects related to KI#5.

1. Introduction	
In the WID it is agreed that the objective for KI5 is:  
-	Enhance the system to provide information related to the supported or not supported TA(s) regarding some S-NSSAIs which are partially rejected in the RA to the UE via Registration Procedure or UE Configuration Update Procedure. 
-	Enhance the system to provide information related to the supported or not supported TA(s) regarding some S-NSSAIs which are partially/conditionally allowed in the RA to the UE via Registration procedure or UE Configuration Update procedure.
-	Enhance the system to provide partially/conditionally allowed NSSAI to the NG-RAN.
In this contribution we will discuss details on how to implement this in the 3GPP networks.
2. Discussion
2.1	Naming of the features
During the study phase, the names Partially Rejected/Allowed NSSAI and Conditionally Rejected/Allowed have been used. However, none of these names are good descriptions of the feature. The term Partially Rejected/Allowed NSSAI could be interpreted as if it is parts of the slices that are rejected/allowed, and the term Conditionally Rejected/Allowed is very vague, since it is not describing what the conditions are.
What is special with this feature is that the Allowed/Rejected slices are given with a per TA granularity, so ‘TA’ should be part of the feature names. Some alternatives are “Allowed/Rejected NSSAI per TA”, “TA-specific Allowed/Rejected NSSAI”. In this paper we will use “TA-specific”, but we are open to other terms as well and also to use different name for Rejected S-NSSAI e.g. “per part of RA”.
PROPOSAL 1: The features should have names that clearly describes that the slice support is given per TA.

2.2	TA-specific Rejected slices
The TA-specific Rejected feature may be used by the AMF to inform the UE that an S-NSSAI is only rejected in some TA’s within the RA. If the UE enters a TA where the S-NSSAI is not rejected, the UE may try to register the S-NSSAI again to get access to the slice.  
The feature shall not have any RAN impact, and it is expected that only the UE and AMF is affected. 
TBD whether NSSF is to be impacted.
In 23.501 there are different cause values for Rejected S-NSSAI’s defined. The cause values defines if the slice may be requested again if the RA is changed, or if it is only allowed to request it if the PLMN is changed. 
In order to be consistent with the legacy structure, the TA-specific Rejected slices should be signalled as Rejected S-NSSAIs with a cause value indicating that S-NSSAI is rejected for parts of the current Registration Area. For each S-NSSAI that is rejected for parts of the RA, a Rejected TA-list should be included.    
PROPOSAL 2: A TA-specific rejected S-NSSAI is signalled as a rejected S-NSSAI with a new cause value and a TA-list, giving the TA’s where the S-NSSAI is rejected. 
[bookmark: _Hlk124197874]The feature will have limited impact on signalling load. Currently, the AMF typically would assign a smaller RA not including TA’s where the rejected S-NSSAI is supported, and the S-NSSAI would be included in Rejected S-NSSAIs for RA. Once the UE enters a TA where the slice is supported, the TA would be outside the RA and the UE would register again, and in case UE requests the S-NSSAI again, UE will get access to the slice. This is the same amount of signalling as in the case when the S-NSSAI is signalled as a TA-specific Rejected S-NSSAI, and the UE requests the S-NSSAI once UE enters the TA where it is supported. The only scenario when signalling load is lower using TA-specific Rejected S-NSSAI, is when the UE is no longer interested in the TA-specific Rejected S-NSSAI once the UE enters the TA where S-NSSAI is supported. In that case, the UE will not do an additional registration.
However, a scenario where it may be useful, is when the TA-specific Rejected S-NSSAI is not supported in all frequency bands. In that scenario, it is possible that the UE could get access to the slice if changing frequency band. The UE have no use of the information on TA-specific Rejected S-NSSAIs for its cell re-selection, since UE normally does not know, or store, in what frequency band the TA’s supporting the slice are located and UE handles only cell re-selection in idle, so in RRC_CONNECTED NG-RAN would have to help the UE moving to a frequency band supporting the slice.
OBSERVATION 1: It may be useful for NG-RAN to be informed of the slices in the UE’s TA-specific rejected S-NSSAI so that NG-RAN may move the UE to the correct frequency band. 
The Target NSSAI was introduced in Rel-17, to inform NG-RAN in case the UE want to access slices e.g. supported in other frequency bands. The Target NSSAI may be used in this scenario to help NG-RAN moving the UE to a TA where the slice is supported. 
OBSERVATION 2: Target NSSAI can be used to inform NG-RAN of the slices in the UE’s TA-specific rejected S-NSSAI that the UE want to access slices on another frequency band, and that it should be moved there if possible.
PROPOSAL 3: Add TA-specific Rejected S-NSSAI as a scenario/reason when to send a Target NSSAI to NG-RAN.
2.3	TA-specific Allowed slices
With the TA-specific Allowed feature, the allocation of RA’s to a UE is independent of the slice support in the included TA’s. If a UE is requesting slices that are not supported in all TA’s of the RA, these slices can be included in a TA-specific Allowed NSSAI, and an associated TA-list will indicate in which TA’s the slice is allowed.
In the study conclusion it was agreed that the TA-specific Allowed NSSAI may be sent to the UE and to RAN.
The UE’s behaviour when it has received a TA-specific Allowed NSSAI is not described in detail, but when the UE is in a TA where the slice is supported, it should behave exactly the same as if the slice was in the Allowed NSSAI.
PROPOSAL 4: The UE’s behaviour when the UE is in a TA where a slice in the TA-specific allowed NSSAI is supported is the same as when the slice is in the Allowed NSSAI.
When UE is in a TA where the slice is not supported, it should not request to start service on the slice when it is not supported, since that would be wasted signalling. It would also be waste of signalling if the UE is requested to close down the service whenever it enters a TA where the slice is not supported. 
The scenario is similar to the LADN feature, where a UE is expected to keep track of the service area of a LADN service area, and only request service when within the area. In the LADN feature, the UE is allowed to keep the PDU session when moving outside of the service area. The LADN solution has already been evaluated and standardized, so it is logical to re-use that solution.
PROPOSAL 5: The UE’s behaviour when a slice in the TA-specific allowed NSSAI is not supported is based on the LADN feature.
In the WID it is stated that the TA-specific allowed NSSAI should be provided to the NG-RAN. However, it has not been agreed what RAN should do with the information, and RAN2/RAN3 have not had the opportunity to give feedback on how useful the TA-specific allowed NSSAI is to RAN.
In the case when the slice availability varies on different frequency bands, the UE may need to change frequency band to access a wanted slice. As discussed in previous section, the UE can not move without help from NG-RAN, so it is useful for NG-RAN to know that the UE want to access slices that are available on other frequency bands.
In many scenarios, the TA-specific NSSAI will contain the information NG-RAN needs to move the UE to a frequency band where the requested slices are served, but in case there are no neighbour cell that supports all slices in the Allowed NSSAI and TA-specific Allowed NSSAI, RAN may not be able to decide what frequency to move the UE to. In that case, the Target NSSAI would be more useful, since it includes only slices that all can be served at the same time, and therefore help RAN to decide what slices it should give the UE access to.

OBSERVATION 2: Target NSSAI is in some scenarios more useful than the TA-specific Allowed NSSAI to inform NG-RAN that the UE want to access a set of slices on another frequency band, and that it should be moved there if possible
PROPOSAL 6: Add TA-specific Allowed S-NSSAI as a scenario/reason when to send a Target NSSAI to NG-RAN.
2.4	Target NSSAI
Target NSSAI is used for informing RAN that a UE want access to a set of slices supported on a specific frequency band. As described above, it is useful both with TA-specific Allowed NSSAI and TA-specific Rejected NSSAI. Also, it is useful for KI3, where a slice may not have allocated resources in all cells/frequency bands in the current TA.
In R17, a Target NSSAI may be sent after the UE tries to register a slice that is not available in current TA. The AMF sends a rejected for RA NSSAI to the UE, and a Target NSSAI to RAN, so that RAN can move the UE to a frequency band where the slice is available. The Target NSSAI is not forwarded during mobility in RAN, so the UE is only directed to the new frequency band in case it is within range at the time of registration. If any of the TA-specific NSSAI’s are used, the UE will get a TA-specific NSSAI instead of a rejected for RA NSSAI, and the slice support may then change per TA within the UE’s RA. It would then be useful to re-send the Target NSSAI to RAN when the UE is changing TA/cell, to ensure that the UE can be moved to the desired TA as soon as it is within range (especially considering that the new TA-specific NSSAIs are valid throughout the RA i.e. for sure involves a change of gNB).
The Target NSSAI is currently only included in the NGAP messages INITIAL CONTEXT SETUP REQUEST and DL NAS TRANSPORT, so if AMF want to send the Target NSSAI to the UE after a cell change, it has to send a DL NAS TRANSPORT message, causing unnecessary overhead. It would be better if the Target NSSAI could be included in the PATH SWITCH REQUEST ACK, so that no extra NGAP messages are needed. It is also possible that there are gains in including the parameter in other NGAP messages. 
[bookmark: _Hlk124198403]PROPOSAL 7: Ask RAN3 if they think it would be good to include the Target NSSAI in more messages on NGAP.

3 Proposal
It is proposed to ensure that the CRs adding support for partially rejected S-NSSAI and partially allowed NSSAI includes the following aspects:
1.	A partially rejected S-NSSAI is signalled as a rejected S-NSSAI with a new cause value and a list of TA’s where the slice is rejected.  
2.	Partially Rejected S-NSSAI is a scenario/reason when to send a Target NSSAI to NG-RAN.
3.	When a S-NSSAI of the Partially Allowed NSSAI is supported in the current cell, the UE behaviour should be the same as for slices in the Allowed NSSAI.
4.	When a S-NSSAI of the Partially Allowed NSSAI is not supported in the current cell, the UE behaviour should be the similar to the UE behaviour in the LADN feature. 
In addition, it is proposed to send an LS to RAN3 as to get RAN3 feedback on the RAN impacts, and ask RAN3 whether to include Target NSSAI in more messages on NGAP.
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