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Abstract of the contribution: This contribution proposes a new solution for Objective #2 of TR 23.700-41.
1.
 Discussion

This solution addresses Objective #2 of TR 23.700-41.


2. Proposals

It is proposed to adopt the following text in TR.23.700-41   

*** 1st change (all new text) ***
6.X
Solution #X: Enabling Flexible RAs with Slice Service Area

6.X.1
Introduction

This solution addresses objective #2 from clause 1 and explains how the UE may initiate a registration for an S-NSSAI that was not allowed in a first TA of the RA but may be available in another TA of the RA.

6.X.2
Functional Description

A building block of the solution is that when the network does not allow a requested slice, the network can also provide the UE with a new information element, called Slice-Specific Service Area. The Slice-Specific Service Area information element is a list of TA(s) in the RA where the slice that was not allowed is available, The Slice-Specific Service Area information element can be provided for a requested slice that is not allowed and is not available in the current TA, but is available in some TA(s) of the RA. 

During Registration, the UE may indicate to the AMF, in the UE 5GMM Core Network Capability information element, that the UE is able to receive the Slice-Specific Service Area information element. The AMF can consider the UE’s capability when forming the RA. For example, if the UE is capable of receiving the Slice-Specific Service Area information element, then the AMF may choose to include TA(s) in the RA where a slice that was not allowed is available.  If the UE does not indicate that it is capable of receiving the Slice-Specific Service Area, the AMF may choose to avoid including TA(s) in the RA where a slice that was not allowed is available.

This solution includes two options.  

· Option A reuses the existing slice rejection cause code value of "S-NSSAI not available in the current registration area". However, compared to a Rel-17 UE, the solution proposes that a UE will interpret this cause code differently if the Slice-Specific Service Area information element is provided for the rejected slice. The solution explains how the UE may request rejected S-NSSAI again only if it is in a TA of the RA where the slice is available i.e., based on Slice-Specific Service Area information.  The UE can then be sent a new RA when it performs a new registration.

· Option B proposes to reuse the existing Rel-17 option to neither reject nor allow slices that are available in only some TAs of the RA. In Rel-17 it is already possible to neither allow nor reject a slice. However, in this scenario, the Rel-17 UE would not be prevented from attempting again to register to a slice that is not available in the TA. The solution proposes that if the Slice-Specific Service Area information element is provided to the UE for a slice that is not rejected or allowed, then the UE may request the not allowed S-NSSAI again only if it is in a TA of the RA where the slice is available i.e., based on Slice-Specific Service Area information.  The UE can then be sent a new RA when it performs a new registration.

6.X.3
Procedures

6.X.3.1
Option A – Reject Slices that are Not Available in the current TA

In this option, the network will reject a requested slice that is not available in the UE’s current TA.

The UE sends a Registration Request and indicates in the UE 5GMM Core Network Capability information element that it supports receiving the Slice-Specific Service Area information element.

The AMF sends a Registration Accept message to the UE. The Requested NSSAI includes slices that are not available in the current TA, thus the Registration Accept message includes Rejected S-NSSAI(s).  The AMF includes TA(s) in the RA where one or more of the Rejected S-NSSAI(s) are available. The AMF also includes a Slice-Specific Service Area information element in the Registration Accept message for each Rejected S-NSSAI that is available in some TA(s) of the RA.

The slice rejection cause is set to the existing cause code value of "S-NSSAI not available in the current registration area". A UE that receives this cause code and a Slice-Specific Service Area information element for the rejected S-NSSAI shall not attempt to use this S-NSSAI(s) in the current registration area unless UE’s current TA is included in the Slice-Specific Service Area information element that is associated with the slice. If the UE’s current TA is included in the Slice-Specific Service Area information element that is associated with the slice, then the UE may attempt to register for this S-NSSAI(s) again.

In this option, if the AMF later wants to reject an allowed S-NSSAI, the AMF may send the UE Configuration Update command with an RA that includes TA(s) where the rejected slice is available and a Slice-Specific Service Area information element for the rejected slice.

6.X.3.1
Option B – Neither Reject nor Allow Slices that are Not Available in the current TA

In this option, the network may choose to neither allow nor reject a requested slice that is not available in the UE’s current TA.

The UE sends a Registration Request and indicates in the UE 5GMM Core Network Capability information element that it supports receiving the Slice-Specific Service Area information element.

The AMF sends a Registration Accept message to the UE. The Requested NSSAI includes slices that are not available in the current TA, thus the Registration Accept message does not include these slices in the Allowed NSSAI.  However, since the slice(s) are available in some TA(s) of the RA, the network chooses to also not include these slices in the Rejected S-NSSAIs and the AMF includes a Slice-Specific Service Area information element in the Registration Accept message for each of the slices that are only available in some TA(s) of the RA.

When the UE receives a Slice-Specific Service Area information element, the UE shall not attempt to register for the associated S-NSSAI in the current registration area unless the UE’s current TA is included in the Slice-Specific Service Area information element that is associated with the slice. The UE may then attempt to register for this S-NSSAI(s) again when it is in a TA where the slice is available (i.e., based on Slice-Specific Service Area information) and thus obtain a new RA.

In this option, if the AMF later wants to remove a slice from the UE’s Allowed NSSAI, but not reject the slice, the AMF may send the UE Configuration Update command with an RA that includes TA(s) where the slice that is no longer allowed is available and a Slice-Specific Service Area information element for that slice.

6.X.4
Impacts on services, entities and interfaces
UE:

· Indicates support for Slice-Specific Service Area in the UE 5GMM Core Network Capability information element of the Registration Request.

· Receives the Slice-Specific Service Area information element in the Registration Accept and UE Configuration Update Command.

· Determines slice availability for registration in a TA of the RA based on the provided Slice-Specific Service Area information associated with the slice.

· Option A only: Interpretation of the "S-NSSAI not available in the current registration area" slice rejection cause is different if the UE receives the Slice-Specific Service Area information element (i.e. the UE is allowed to try to register again in a TA that is part of the slice’s Slice-Specific Service Area). 

AMF:

· Receives the Slice-Specific Service Area support indication in the UE 5GMM Core Network Capability information element of the Registration Request.

· May consider the UE’s support for the feature when forming the RA.

· Sends the Slice-Specific Service Area information element in the Registration Accept and UE Configuration Update Command.

· Option A only: Interpretation of the "S-NSSAI not available in the current registration area" slice rejection cause by the UE will be different if the UE receives the Slice-Specific Service Area information element (i.e. the UE is allowed to try to register again in a TA that is part of the slice’s Slice-Specific Service Area). 

*** End of the changes ***
Study whether and how to initiate a registration for a rejected S-NSSAI that was rejected in a first TA of the RA but may be available in another TA of the RA.
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