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Abstract of the contribution: the P-CR provides updates on solution #11. 
1.
Discussion
The paper provides updates to Solution #11 to address the editor’s notes and clarify the solution.
2.
Text proposal
It is proposed to agree the following changes vs. TR 23.700-41.
>>>>BEGINNING OF CHANGES<<<<
6.11
Solution #11: Enabling UEs to Request S-NSSAIs not uniformly available

6.11.1
Introduction

This solution applies to KI#5 and KI#3. This applies to S-NSSAIs that are:
-
either available only temporarily or at specific times, or

-
valid in Area of Service that does not match the deployed TA boundaries, or

-
valid only in some TAs of the current RA assigned to the UE.
6.11.2
Functional Description

The high-level points of the proposed solution are:
-
The AMF creates an RA for the UE as per current mechanisms ensuring the optimal size of the RA with respect to the S-NSSAIs that can be allowed.
-
Temporary Slices for which the UE has a subscription are provided in the Configured NSSAI provided to the UE. 
-
The Allowed NSSAI contains only S-NSSAIs that the UE has requested and that are allowed in the whole RA (i.e. each TA of the RA) and, in case of temporary slices, are currently available. 
-
for temporary slices, the Allowed NSSAI may be augmented to contain a validity time for the S-NSSAI(s) corresponding to temporary slices. When receiving the Allowed NSSAI containing a validity time for the S-NSSAI(s) corresponding to temporary slices, the UE runs a timer and, when the validity timer expires, the UE locally removes the S-NSSAI from the allowed NSSAI list and the UE release the PDU session associated with the corresponding S-NSSAI.
-
The AMF provides a set of conditions to the UE for the S-NSSAIs (here called Conditional S-NSSAI) that are valid only under specific conditions (e.g. only in specific TAs, or that have a validity time associated) and therefore cannot be placed in the Allowed NSSAI (here called Conditional S-NSSAI):

-
the conditions may include a list of TAs (not included in the present RA) where the S-NSSAI is allowed.

-
the conditions may include an Area of Service (as defined in KI#3) for the S-NSSAI. The Area of Service may be defined as a set of TAs or a set of cells. If the Area of Service of an S-NSSAI does not match exactly one or a set of TAs, the RA selected for the UE may not include the TAs that overlap with the area of service, and the S-NSSAI corresponding to the Area of Service may be provided as a Conditional S-NSSAI to the UE with the Area of Service information.
-
it is assumed that the AMF is informed about a slice availability on a per-cell basis from the NG-RAN

-
it is assumed that the AMF is informed about a slice availability in terms of validity time based on OAM or subscription information.


-
the conditions may include "time-related conditions" (e.g. specific times at which an S-NSSAI is available or the time period in which the S-NSSAI is available) to support the use cases associated with KI#3.

-
multiple conditions may be associated to an S-NSSAI (e.g. list of TAs and "time-related conditions").

NOTE 1:
An S-NSSAI that is allowed in the whole RA or part of the RA but only under specific time conditions would be placed in the Conditional S-NSSAI.


-
the conditions are provided by placing the S-NSSAI in a new Conditionally Allowed NSSAI IE which contains all the S-NSSAIs the UE requested and that cannot be placed in the Allowed NSSAI since they are not available in the whole RA, but that may be available under different conditions (other TAs, other times, etc.). The UE is allowed to request resources (e.g. establish a PDU session) for the S-NSSAI in the Conditionally Allowed NSSAI without requiring the UE to re-register.
NOTE 2:
The decision with respect to which IE is used to convey the additional information should be taken in CT1.

NOTE 3:
S-NSSAIs that are placed in the Pending NSSAI may be considered Conditional NSSAIs once the NSSAA procedure is completed successfully

-
The AMF provides the conditions to the UE anytime the AMF provides, or updates, the Allowed NSSAI and Rejected NSSAI to the UE (e.g. registration procedure, UCU procedure).

Editor's note:
How the AMF is provided such condition information, e.g. via OAM or other mechanisms, is FFS.

-
The UE shall not request resources for a Conditional S-NSSAI unless the associated conditions indicate the S-NSSAI is available (e.g. specific TA or time).
-
When the UE determines that one or more Conditional S-NSSAI(s) are available and that the applications in the UE require connectivity with the Conditional S-NSSAI(s), the UE and may request a PDU session for such S-NSSAI(s).
-
when the UE is in a TA corresponding to the set of TAs where a Conditional S-NSSAI is available, the UE may request the establishment of a PDU session for the Conditional S-NSSAI

-
when the validity time associated with a Conditional S-NSSAI applies (i.e. the slice is currently available according to the validity time), then the UE may request the establishment of a PDU session for the Conditional S-NSSAI 

-
when the UE is in the Serving Area where a Conditional S-NSSAI is available, the UE may request the establishment of a PDU session for the Conditional S-NSSAI
-
When the UE performs a Service Request for an S-NSSAI that is no longer available (e.g. the UE has moved outside the TA or Serving Area where the S-NSSAI is available or the time conditions have changed), the request for the resources associated to the S-NSSAI is rejected and an indication is provided to the UE as to why. If the S-NSSAI was in the Allowed NSSAI, the AMF may provide a new Allowed NSSAI, and a Conditionally Allowed NSSAI to the UE.

-
Not all AMFs in a network may support this extension, thus to enable compatibility a UE receiving the additional information regarding Conditional S-NSSAIs shall ignore it, and no capability indication to the AMF is required.
-
With this solution, non-supporting AMFs cannot support S-NSSAIs with Serving Area or time constraints.

6.11.3
Procedures


6.11.3.1
Registration Procedure
The Registration procedure in clause 4.2.2.2.2 in TS 23.502 is enhanced as follows:

-
Step 21: the AMF may include information about Conditional S-NSSAI in the Conditionally Allowed NSSAI in the Registration Accept message.
6.11.3.2
UE Configuration Update Procedure

The UE Configuration Update procedure in clause 4.2.4.2 in TS 23.502 is enhanced as follows:
-
Step 1: the AMF may include information about Conditional S-NSSAI in the Conditionally Allowed NSSAI in the UE Configuration Update Command message.
When a temporary network slice is deployed, the AMF may update the Configured NSSAI of UE by adding the corresponding S-NSSAI, and when the temporary network slice is decommissioned, the AMF updates the Configured NSSAI, and optionally the Allowed NSSAI and the Conditionally Allowed NSSAI, to remove the corresponding S-NSSAI.
6.11.3.3 UE Requested PDU Session Establishment Procedure
The UE Requested PDU Session Establishment procedures in clause 4.3.2.2.1 (non-roaming and roaming with local breakout) and clause 4.3.2.2.2 (home-routed roaming) in TS 23.502 are enhanced as follows:
-
Step 1: the UE can request PDU Session Establishment for a Conditional S-NSSAI only if the conditions associated to the Conditional S-NSSAI are valid.
-
Step 2: the AMF verifies whether the conditions associated to the Conditional S-NSSAI are valid and, if not, the AMF rejects the request.
6.11.3.4
Service Request
The Service Request procedure in clause 4.2.3.2 in TS 23.502 if enhanced as follows:

-
when the UE performs a Service Request for a Conditional S-NSSAI whose associated conditions are no longer valid and therefore is no longer available (e.g. the UE has moved outside the TA or Serving Area where the S-NSSAI is available or the time conditions have changed), the request for the resources associated to the S-NSSAI is rejected and an indication is provided to the UE as to why. If the S-NSSAI was in the Allowed NSSAI, the AMF may provide a new Allowed NSSAI, and a Conditionally Allowed NSSAI to the UE.
6.11.3.5
PDU Session Release
The PDU Session Release procedures in clause 4.3.4.2 (non-roaming and roaming with local breakout) and clause 4.3.4.3 (home-routed roaming) in TS 23.502 are modified as follows:
-     Step 1a in clauses 4.3.4.2 and 4.3.4.3: the UE initiates the PDU Session release when it detects that it moves out of the TA or Area of Service of the Conditional S-NSSAI associated with the PDU Session.

-     Step 1c in clause 4.3.4.2: the AMF verifies whether the UE moves out of the TA(s) or Area of Service where a Conditional S-NSSAI associated with the PDU Session is available, e.g. based on the serving cell of the UE, the geographical UE location or the area type event report from LMF as described in clause 4.1a.5.1 in TS 23.273, and the AMF requests the release of the PDU Session corresponding to the Conditional S-NSSAI.
-
Step 1b in clause 4.3.4.3: the AMF verifies whether the UE moves out of the TA(s) or Area of Service where a Conditional S-NSSAI associated with the PDU Session is available, e.g. based on the serving cell of the UE, the geographical UE location or the area type event report from LMF as described in clause 4.1a.5.1 in TS 23.273, and the AMF requests the release of the PDU Session corresponding to the Conditional S-NSSAI.
6.11.4
Impacts on services, entities and interfaces
The following impacts have been identified:

-
UE:

-
interpreting and processing new information in Rejected NSSAI or new Conditional S-NSSAI IE.

-
AMF:

-
providing new information in Rejected NSSAI or new Conditional S-NSSAI IE.

-
providing rejection cause at Service Request.
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