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1. Introduction
In last meeting, the SA2 sent a LS to request RAN2 and RAN3 to examine whether it would be beneficial to provide the NG-RAN with the Configured NSSAI for the UE [1]. In this contribution, we analyze the RAN impact of the Configured NSSAI in UE redirection, and also provide our view on it.
2. Discussion
SA2 studied how to select a particular cell that can be used to access the network slice(s) when the operator manages a different range of radio spectrums per network slice in Key Issue #7 of TR 23.700-40 [2]. This KI addressed the following:
	Key Issue #7 in TR 23.700-40 [2]:

…
· How does 5GS steer UEs to a 5G-AN (e.g. a specific frequency band) that can support the network slices that the UE can use.
· What information does 5GS need to take a decision to steer UE to a proper 5G-AN.
· What information should be provided to the UE to select a proper 5G-AN and how it is sent to the UE.
· Any RAN impacts shall be identified and alignment with RAN WGs shall be pursued if any impacts are identified.
…


After the study, the SA2 concluded that existing 5GS supports steering/re-directing the UE to appropriately preferred frequencies based on the S-NSSAIs in Allowed NSSAI or when the UP resources are activated for the S-NSSAIs. However, these existing capabilities do not support the case where certain frequencies supported by the network i.e. PLMN or SNPN cannot be used to access a slice as described in Key Issue #7.
To resolve this problem, the SA2 agreed that a solution without UE impacts is required as to ensure any UE can be directed towards a frequency/cell from which the UE can access the network slice. In [3], the SA2 introduced a new functionality to redirect the UE to a cell and TA that supports network slices not available in a UE's current cell and TA. 
	S2-2104914 [3]:

…
5.3.4.3.3
Redirection to dedicated frequency band(s) for an S-NSSAI

If a Network Slice, S-NSSAI, is configured to be available only in TAs covering specific dedicated frequency band(s), then there may be a need to redirect the UE to the dedicated frequency band(s) when such S-NSSAI is requested. If the Requested NSSAI contains S-NSSAI(s) that are not available in the UE's current TA, see clause 5.15.8, the AMF itself or by interacting with the NSSF as described in clause 5.15.5.2.1 may determine a Target NSSAI to be used by the NG-RAN, in addition to the information the AMF receives, such as the Allowed NSSAI and the RFSP for the Allowed NSSAI, to attempt to redirect the UE to a cell and TA in another frequency band and TA that supports the S-NSSAIs in the Target NSSAI. The Target NSSAI includes at least one S-NSSAI from the Requested NSSAI not available in the current TA, but available in another TA in different frequency band possibly overlapping with the current TA, and optionally additional S-NSSAIs from the Requested NSSAI that are configured to be available within the same TAs as the S-NSSAIs not available in the current TA.

The Target NSSAI may be excluding some of the Allowed NSSAIs and include some of the rejected S-NSSAIs due to lack of support in the TA where the UE is located based on network policies that are in line with customer and operator agreements. The Target NSSAI shall only include S-NSSAIs that can be provided in an Allowed NSSAI for the UE. The Target NSSAI may include e.g.:

-
all or a subset of the Rejected S-NSSAIs for RA when none of the S-NSSAIs in the Requested S-NSSAI were available in the TA where the UE is;

-
all the S-NSSAIs of the Allowed NSSAI and all or a subset of the Rejected S-NSSAIs for the RA;

-
a subset of the S-NSSAIs in the Allowed NSSAI and all or a subset of the Rejected S-NSSAIs for the RA if the operator policy is to prefer this Target S-NSSAI to the Allowed NSSAI.

The AMF should retrieve an RFSP Index suitable for the Target NSSAI and includes the RFSP Index in the information sent to the NG-RAN. The AMF retrieves the RFSP Index from the PCF or, in case PCF is not deployed the AMF determines the RFSP Index according to local configuration. The RFSP index associated to the Target NSSAI is considered if the RAN succeeds to redirect the UE to a new TA outside the RA, otherwise the RFSP index of the Allowed NSSAI is considered.
The NG-RAN shall attempt to find cells of TAs that can support all the S-NSSAIs in the Target S-NSSAIs, and if no such cell of a TA is available the RAN can attempt to select cells of TAs that best match the Target S-NSSAI. The NG-RAN shall attempt to ensure continuity of the PDU Sessions with activated User Plane associated with the S-NSSAIs in the Allowed NSSAI which are in the Target NSSAI. Also, the NG-RAN should attempt to ensure continuity of service for the S-NSSAIs of the Allowed NSSAI also available in the Target NSSAI, before prioritizing cells that are not supporting one or more of the S-NSSAI of the Allowed NSSAI also available in the Target NSSAI.

…


As highlighted one above, the Target NSSAI is newly introduced to redirect the UE towards a frequency/cell from which the UE can access the network slice. In other words, the NG-RAN receives the Target NSSAI together with the Allowed NSSAI from the AMF, and tries to find the cell of TAs supporting all S-NSSAIs in the Target NSSAIs. When the NG-RAN successes to properly find the cell to support all S-NSSAIs in Target NSSAI, it can trigger the Handover procedure or RRC release with redirection for the UE.
However, there is no agreement on whether to additionally provide the Configured NSSAI to the NG-RAN in order to support the Key issue #7. Therefore, the SA2 sent a LS to request RAN2 and RAN3 whether it would be beneficial to provide the NG-RAN with the Configured NSSAI for the UE as follows [1]:

	SA2 LS [1]:

…
As part of the SA2 work, there was a disagreement on whether it would be beneficial to provide the RAN with the Configured NSSAI for the UE,  which is including all the network slices that the UE could potentially request to use in the PLMN. Specifically, this text was proposed to be added to the RRM clause of TS23.501.

Optionally and based on its policy, the AMF may provide the RAN with the Configured NSSAI for the UE in addition to the Allowed NSSAI. If the RAN receives the Configured NSSAI from the AMF, this may be taken into account by the RAN for RRM purposes, e.g. when the RAN provides the UE with UE-specific camping policies, the NG-RAN can use local policies to prioritize the cells supporting the Allowed NSSAI and, among the cells that support the Allowed NSSAI, it may prioritise those cells that also support other S-NSSAIs in the Configured NSSAI to maximize the chance the UE can successfully register from CM-IDLE mode with the slices it can use, if this is compatible with overall NG-RAN RRM policies.

A Several companies argue that this may have negative impact on the RAN.

…


According to TS 23.501, Configured NSSAI is defined as NSSAI provisioned in the UE applicable to one or more PLMNs. In current SA2 specification, the NSSF (or the AMF) determines the Configured NSSAI for the UE based on the Subscribed NSSAI and other information, and then provides it to the UE by using NAS signaling. 
In Rel-17, the NG-RAN can only receive the Allowed NSSAI and Target NSSAI from the AMF. In SA2, some companies propose to provide the Configured NSSAI to the NG-RAN as well. The intention is that since the Configured NSSAI may include the S-NSSAI(s) that are not yet requested by the UE and are not available in the Allowed NSSAI, this information enables the NG-RAN to redirect the UE towards the cell supporting the S-NSSAIs that the UE may potentially request to use. 

However, we think that the benefit of providing the Configured NSSAI to NG-RAN seems to be marginal. Generally, the NG-RAN does not know whether and when the UE uses a S-NSSAI in the Configured NSSAI. That is, even if the NG-RAN redirects the UE towards the cell supporting all the S-NSSAIs in Configured NSSAI, it is possible that the UE eventually does not request to use some S-NSSAI(s) in Configured NSSAI. As mentioned above, the SA2 already introduced the Target NSSAI which includes the S-NSSAI(s) from Requested NSSAI not available in the current TA, but available in another TA. This means that the NG-RAN also has sufficient information (i.e., Allowed NSSAI and Target NSSAI) to redirect the UE towards specific dedicated frequency bands associated to some S-NSSAI(s). Since the Target NSSAI already includes the all or a subset of the Rejected S-NSSAIs, the NG-RAN can take into account the S-NSSAI(s) that the UE currently wants to use. In addition, even if the NG-RAN redirects the UE towards the cell supporting all the S-NSSAIs in Configured NSSAI and the UE then requests to use some S-NSSAI(s) in the Configured NSSAI, it is possible that the AMF rejects the Requested NSSAI from the UE. Therefore, there is no advantage to redirect the UE towards the cell supporting all the S-NSSAIs in Configured NSSAI. 
Note also that redirecting the UE towards the cell supporting the S-NSSAIs that the UE may potentially request to use can be addressed by the solution with the UE impact. In Rel-17, the RAN2 already agreed to enhance the UE behavior considering the broadcasting of slice related information in NG-RAN. Hence, although the NG-RAN performs the UE redirection without the Configured NSSAI, the UE can properly select the cell to support the S-NSSAI(s) that it really wants to use, based on the SIB and the some additional information (e.g., slice priority) from the AMF.
In Rel-17, according to the TS 23.501, the NG-RAN may prefer to use specific radio resources per data radio bearer(s), e.g. depending on the Network Slices associated to the data radio bearer used by the UE. Therefore, when the UE has the active PDU Sessions with the S-NSSAIs in the Allowed NSSAI, the UE redirection towards the cell supporting all the S-NSSAIs in Configured NSSAI may have a negative impact on these existing PDU Sessions because the changed frequency band is not preferable in the S-NSSAIs associated with these PDU Sessions. 
Based on the observations, the benefit of providing the Configured NSSAI to NG-RAN is marginal. Therefore, the following proposal is suggested to RAN3:
Proposal 1: The AMF does not provide the Configured NSSAI to NG-RAN.
Proposal 2: It is proposed to agree the Reply LS to SA2 in [4].
3. Conclusion
In this contribution, we focused on the RAN impact of the Configured NSSAI in UE redirection, and then provided our view on it. The following proposals are kindly suggested to RAN3:
Proposal 1: The AMF does not provide the Configured NSSAI to NG-RAN.

Proposal 2: It is proposed to agree the Reply LS to SA2 in [4].
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