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Introduction
In SA2 meeting #145E, SA2 sent the LS S2-2105158 to RAN3 ([1]). The LS is informing RAN3 that agreements from the meeting is described in the CR S2-2104914, and that there is a disagreement on whether the Configured NSSAI should be sent to RAN. The LS points out that “Several companies argue that this [Signalling the Configured NSSAI to the RAN] may have negative impact on the RAN.”
0. The CR in [1] describes R17 functionalities for helping RAN in steering UE’s to frequencies where requested slices are supported, in the case when some slices are only supported in some frequency bands. With legacy behavior, the Allowed NSSAI and corresponding RFSP Index (RAT/Frequency Selection Priority) is sent to RAN via the NG interface. 
0. In R17, the AMF may also include a ‘Target NSSAI’ with corresponding RFSP Index which gives an alternative set of slices that includes slice(s) that the UE have requested, but that were rejected since they are not supported in the current TA. The idea is that the Target NSSAI is supported in a TA available at another frequency potentially within an overlapping coverage area, and if the UE is able to move to that frequency, it will be allowed to use the rejected slice.  
0. With this information, the RAN is able to move UE’s to a frequency band where the requested slice(s) are available. This feature will work for legacy UE’s as well as R17 UE’s.   
0. Conclusion 1: SA2 has already agreed to Rel17 improvements that allow optimization of mobility to steer the UE to TAs supporting both allowed and rejected S-NSSAIs
0. The proposal mentioned in the LS in [1] , on which no agreement was reached in SA2, is that, in addition to the Allowed NSSAI and the Target NSSAI with respective RFSP Index, the AMF may also include the Configured NSSAI in a signalling towards the RAN (But without RFSP).  
0. In this paper we discuss the implications of signaling the Configured NSSAI to RAN, and propose an LS reply. 
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As a general and good design principle, the RAN should only be sent information that it can use to improve NW performance without causing any performance deterioration. 
Namely, we should reject the approach of standardising signalling of a piece of information from CN to RAN if there are use cases where the signalled information may lead to errors or sub-optimal performance.
SA2 already agreed to the signalling to RAN of the Target NSSA, witch includes slices that the UE have requested and rejected in the current TA and that might be served at another frequency band. 
Let´s analyse the use cases where the RAN would use the Configured NSSAI instead of the Target NSSAI for mobility decisions. 
Use Case 1: A slice is  requested by the UE and accepted by the AMF. -In this case, the slice is in both the Allowed, Configured and Target NSSAI. There is no gain for the RAN in using the Configured NSSAI because Idle mode mobility can already be optimised on the basis of the Allowed and/or Target NSSAI. In this case signalling of the Configured NSSAI to the RAN would only increase signalling and processing load at the RAN.

Use Case 2: A slice requested by the UE is rejected by the AMF since it is not supported in current TA. The slice is however allowed and available in another TA with possible overlapping coverage.-  In this case, the slice is contained in both Configured and Target NSSAI. There is no gain for the RAN in using the Configured NSSAI for Idle mode mobility decisions. In this case signalling of the Configured NSSAI to the RAN would only increase signalling and processing load at the RAN.
Use Case 3: Slice requested by UE and rejected by CN due to CN policy, e.g. the slice could be configured but not accessible due to access permission based on time of the day. One such policy could be that a network slice associated to a shopping mall is available only within shopping mall opening hours.  
In this case, the slice is only in the Configured NSSAI. However, moving the UE to another TA for the purpose of facilitating access to this slice will not help because the slice is not accessible anyhow., In this case signalling of the Configured NSSAI to the RAN would increase signalling and processing load at the RAN. Additionally, if the RAN steers the UE to TAs that support such slice, this may incur performance degradation because the UE may camp on a sub-optimal radio cell and any access to the network slice will anyhow be rejected.
Use Case 4: Slice not requested by UE since it cannot be used simultaneous to another preferred slice. -In R17 an extension for the Configured NSSAI is introduced, specifying which slices may be used simultaneously, so that the UE can take that into account when selecting slices to request. In this case, the slice is only in the Configured NSSAI. However, if the RAN steers the UE to a TA that supports this slice, the UE may lose access to other preferred slices that cannot be accessed in parallel. Therefore, if the Configured NSSAI is used for mobility decisions in this use case, performance may be degraded.
Use Case 5: Slices that the UE has not requested, if any (Based on UE implementation, the UE can request all slices in the Configured NSSAI, or only slices corresponding to applications often or currently used). 
 In this case, the slice is only included in the Configured NSSAI. If the RAN tries to steer the UE to a TA that support such slice, the following may occur:
· The slice may not be allowed in the TA where the UE is moved. This is because the RAN does not know if the slice can be part of the Allowed NSSAI or not (a slice is in the Allowed NSSAI only if it has been requested by the UE). Hence, the UE in the new target TA may try to access the slice and get a rejection. The latter, together with the fact that the UE might be moved to a sub-optimal radio cell (in order to enable access to the slice) would constitute performance degradations.
· It is not known if the UE will use the slice for the duration of the connection. If the RAN steers the UE to a TA that supports this slice, the UE is likely not to request this slice (given that it was not requested before). Hence, if the RAN has to move the UE to a sub-optimal radio cell to allow access to this slice, there will be a performance degradation with no added gain. 

It is worth noticing that case 5 is the only case where the Configured NSSAI may have some use, i.e. in case the UE is steered to a TA that supports a slice not requested before and in case the UE requests such slice and the slice is allowed in the target TA. 
Still, in this case the RAN would need to perform a difficult mobility process that tries to move the UE to a layer serving as many slices in the configured NSSAI as possible. To recap, the following problems can occur:
· The slices in the target coverage layer are not allowed for the UE, hence moving the UE where such slices are supported does not bring any benefit 
· The slices in the target coverage layer will never be requested by the UE, hence moving the UE where such slices are supported does not bring any benefit
· There may not exist a coverage layer that supports all slices in the Configured NSSAI (the configured NSSAI contains up to 16 slices). The RAN will need to select the target coverage layer supporting a subset of configured NSSAI slices. Hence, the UE may end up requesting slices that are not supported in the target frequency layer anyhow. This leads to a solution increasing signalling and processing, but without any real benefit.
· Moving the UE to a target coverage layer supporting the Configured NSSAI may prevent to have the UE served by the best radio cell
· There is an extra computational burden on the RAN to determine the type of mobility to adopt in function of the Configured NSSAI received. As stated at the beginning of the paper, such cost can only be justified if benefits can be reaped consistently in all use cases.
It should also be mentioned that the configured NSSAI is a key IE that may be expanded in the future. Requesting the RAN to use the Configured NSSAI to steer UE´s mobility may become more and more challenging if the Configured NSSAI evolves to become a more complex IE. 
In light of all the issues highlighted above, it would seem more plausible that, instead of signalling from RAN to CN information that do not produce clear benefits, 3GPP could work on a more predictable UE behaviour when it comes to the slice the UE would request. 
Ultimately, if the UE requested the slices that are most likely to be used by the UE, they would be included in the Allowed/Target NSSAI, which could then provide all needed information to let the RAN decide the best coverage layer to serve the UE.

Conclusion 2: Using the Configured NSSAI at RAN for Idle Mode mobility decisions increases the signalling and processing load at the RAN and in many cases it results in degradation of the system´s performance
Conclusion 3: It may be impossible to find a TA supporting all 16 slices potentially included in the Configured NSSAI. Therefore, the target TA might not consist of the best cells from a radio and service point of view.
Proposal: It is proposed to send a reply LS to SA2 stating that RAN3 concluded that it is not beneficial to provide the RAN with the Configured NSSAI for the purpose of improving Idle Mode mobility and that the use of the Configured NSSAI for Idle Mode mobility steering may have negative impacts on the RAN performance

Conclusion
In this paper the LS from SA2 in [1] has been analysed. The paper converged on the following Conclusions and Proposals:
0. Conclusion 1: SA2 has already agreed to Rel17 improvements that allow optimization of Idle mode mobility to steer the UE to TAs supporting both allowed and rejected S-NSSAIs
1. Conclusion 2: Using the Configured NSSAI at RAN for Idle Mode mobility decisions increases the signalling and processing load at the RAN and in many cases it results in degradation of the system´s performance
1. Conclusion 3: It may be impossible to find a TA supporting all 16 slices potentially included in the Configured NSSAI. Therefore, the target TA might not consist of the best cells from a radio and service point of view.
1. Proposal: It is proposed to send a reply LS to SA2 stating that RAN3 concluded that it is not beneficial to provide the RAN with the Configured NSSAI for the purpose of improving Idle Mode mobility and that the use of the Configured NSSAI for Idle Mode mobility steering may have negative impacts on the RAN performance

A draft LS mirroring Proposal 1 is available in R3-213778
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