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Abstract: This contribution proposes a new solution for KI#7. It allows the UE to use S-NSSAIs in the Allowed NSSAI which are operating in different frequency bands.
1. Introduction
During the discussions in Rel-17 eNS_Ph2 SI, it became clear that there is a need to deploy some network slices in a single or limited set of frequency bands. As a whole, the network may have Network Slices operating in any available frequency, but there may be also Network Slices operating in a single or limited set of frequency bands (FB).
A UE may be subscribed to more than one network slices, which are deployed in different FBs. The fact that the subscribed S-NSSAIs are operating in different FBs should not limit the UE to use the S-NSSAIs simultaneously. If the coverage of the FBs is overlapping, there is no reason to limit the 3GPP specification to mandate that the UE shall not use simultaneously the subscribed S-NSSAIs. 
[bookmark: _Hlk47101587]This paper proposes a solution how the network can check the UE ability and the RAN ability to allow the simultaneous use of the subscribed S-NSSAIs operating in different FBs.
Proposal
It is proposed to update the following solution in 3GPP TR 23.700-40.

1st  CHANGE
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[bookmark: _Toc16839384][bookmark: _Toc21087543]This solution is for Key Issue #7, Support of 5GC assisted cell selection to access network slice. This solution solves the problem of how the network may allow the simultaneous use of the subscribed S-NSSAIs operating in different frequency bands (FBs). Although KI#7 does not explicitly describe the issue of the Allowed NSSAI containing S-NSSAIs operating in different frequency bands (FBs), the issue may happen in certain deployment scenarios.
The solution is based on the following architectural assumptions:
-	The Rel-15 concept is retained that the S-NSSAIs from the Allowed NSSAI for a Registration Area can be used simultaneously. The S-NSSAIs may be deployed in different frequency layers, which may be overlapping in coverage. 
-	The UE may simultaneously register to S-NSSAIs that are accessible on different operating FBs. 
-	If the Allowed NSSAI contains one or more S-NSSAIs which are accessible on different frequency band(s), then the UE is provided with configuration from the RAN (e.g. during RRC Connection Release procedure considering the RFSP index) to follow carrier frequencies for Idle mode mobility.
-	It is assumed that the AMF (or NSSF) is aware about: 
-	which S-NSSAIs are available in the NG-RAN per TA (as per existing NG-AP setup procedure); and
-	in which FB each available S-NSSAI operates (per configuration from OAM system).
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[bookmark: _Toc16839385][bookmark: _Toc21087544]The high-level principle of the solution is that during the calculation of the Allowed NSSAI and based on the fact that some of the Subscribed S-NSSAIs available in the current RAN are operating in different FBs, the AMF (or NSSF) takes into consideration the UE radio capabilities relevant to the Subscribed and available S-NSSAIs in order to determine the S-NSSAI compatibility for the UE. 
The features of the solution are as follows: 
-	During a Registration or UCU procedure, since the Subscribed S-NSSAIs for a UE are operating in different FBs, the AMF determines that the UE radio capabilities related to the Subscribed S-NSSAIs and available in the current RAN are required in order to assess whether the UE capabilities would allow the simultaneous use of the S-NSSAIs. 
-	The AMF request the RAN for the UE radio capabilities related to the Subscribed S-NSSAIs available in the current RAN.  The RAN provides the relevant radio capabilities to the AMF.  For example, this may include the supported FBs: [FB1=yes/no, FB2=yes/no] and [FB1+FB2=yes/no].
-	The AMF determines the Allowed NSSAI (and Rejected S-NSSAIs) in the Registration Area based on a) S-NSSAIs available in the RAN and b) UE capabilities.
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[bookmark: _Toc16839386][bookmark: _Toc21087545]The proposed solution may be applicable during the following procedures:
-	During Registration procedure, when the UE requests the use 
-	UCU procedure


Figure 6.X.3.1-1 – Determining of Allowed NSSAI based on the UE radio capabilities
0.	A UE is subscribed to S-NSSAI#1 and S-NSSAI#2. The network deploys S-NSSAI#1 operating in FB1 and S-NSSAI#2 operating in FB2. 
1.	The UE initiates a registration procedure and sends a Registration Request message containing at least one of UE-ID and Requested NSSAI as per TS23.502.
2.	The AMF initiates a primary authentication and authorisation (AA) procedure for the UE.
3.	The AMF retrieves the UE subscription.
4.	The AMF assesses that the Subscribed S-NSSAI#1 and S-NSSAI#2 are available in the current RAN and they are operating in different specific frequency bands. The AMF decides to query the relevant UE radio capabilities in order to determine whether the S-NSSAI#1 and S-NSSAI#2 are compatible for the UE (i.e. can be used simultaneously or to be assigned as Allowed NSSAI).
5.	The AMF requests the NG-RAN about the relevant UE radio capabilities. 
6.	The RAN may perform radio capability (RC) query from the UE, if the RAN node does not store the UE radio capability.
7.	The RAN determines which exactly UE radio capability to report to the AMF.  For example, the RAN may send UE Capability Reply message including list of FBs [FB2=yes, FB3=yes, FB4=yes], and FB combinations [FB1+FB2 = yes]).
8.	The AMF determines the S-NSSAIs to be included in the Allowed NSSAI based on UE radio capabilities. 
9.	The AMF sends a Registration Accept message to the UE, which may contain Allowed NSSAI and Rejected NSSAI. A new cause value may be introduced for the rejected S-NSSAI to indicate to the UE the reason for rejection.
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[bookmark: _Hlk48897600]-	To AMF:
-	AMF is aware about the FB(s) where an S-NSSAI operates.
-	Request and receive the radio capabilities relevant to the Subscribed and available S-NSSAIs;
-	Create Allowed NSSAI and Rejected NSSAI based on the S-NSSAI compatibility considering the UE capabilities.
-	To NSSF:
-	NSSS is aware about the FB(s) where an S-NSSAI operates.
-	To RAN:
-	Receive a request from AMF about the UE's radio capabilities related to FB support; and reply to the AMF.
-	To UE:
-	Support a reject cause for a Rejected S-NSSAI due to S-NSSAI frequency incompatibility.
End of CHANGES
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