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1. Introduction

The Study Item on enhancement of RAN Slicing [1] includes an objective as follows:

1. Study necessity and mechanisms to support service continuity, including [RAN3]

a. For intra-RAT handover service interruption, e.g. target gNB doesn’t support the UE’s ongoing slice, study slice re-mapping, fallback, and data forwarding procedures. Coordination with SA2 is needed. 
Note: This study item should take SA2 output on slicing enhancement into consideration if RAN impacts are identified.

This document discusses a scenario where the above is applicable, i.e., when an application has connected to a PDU session for a specific S-NSSAI and the S-NSSAI becomes unavailable, e.g. the UE moves to a cell that does not support such S-NSSAI and the RAN node cannot move the UE to a cell that supports such S-NSSAI. Using this scenario, the document discusses RAN3/SA2 considerations regarding service continuity.
2. Discussion
2.1 Example scenario

An example scenario is as follows:

· A UE registers in a tracking Area where both URLLC and eMBB are supported, but URLLLC is supported in Freq. 1 only (eMBB can be supported in both Freq. 1 and Freq. 2.)

· During registration procedure, the UE provides Requested NSSAI including both URLLC and eMBB., the AMF includes URLLC and eMBB in Allowed NSSAI. 

· A URLLC application requests to connect, and a PDU Session for URLLC S-NSSSAI is established.
· While the UE is connected, connected mode mobility is initiated towards a cell where URLLC S-NSSAI is not available (e.g. Freq. 2)

The question is: can service and session continuity be supported in this case, where the application is connected via an eMBB PDU session? 
2.2 Considerations per Service and Session Continuity 
The example scenario described above presents multiple challenges given the current 3GPP design for Network Slicing.
Issue 1: Can the AMF provide an S-NSSAI in the Allowed NSSAI if the S-NSSAI is not supported homogeneously in a TA?

According to TS 23.501 clause 5.15.5.2.1:

“If the AMF can serve the S-NSSAIs in the Requested NSSAI, the AMF remains the serving AMF for the UE. The Allowed NSSAI is then composed of the list of S-NSSAI(s) in the Requested NSSAI permitted based on the Subscribed S-NSSAIs and/or the list of S-NSSAI(s) for the Serving PLMN which are mapped to the HPLMN S-NSSAI(s) provided in the mapping of Requested NSSAI permitted based on the Subscribed S-NSSAIs, or, if neither Requested NSSAI nor the mapping of Requested NSSAI was provided or none of the S-NSSAIs in the Requested NSSAI are permitted, all the S-NSSAI(s) marked as default in the Subscribed S-NSSAIs and taking also into account the availability of the Network Slice instances as described in clause 5.15.8 that are able to serve the S-NSSAI(s) in the Allowed NSSAI in the current UE's Tracking Areas.”

Note that SA2 assumption so far is that an S-NSSAI in the Allowed NSSAI is supported in all the registration area (current UE’s Tracking Areas) – see clause 5.15.2.1 which states:

Upon successful completion of a UE's Registration procedure over an Access Type, the UE obtains from the AMF an Allowed NSSAI for this Access Type, which includes one or more S-NSSAIs and, if needed (see clause 5.15.4.1.2 for when this is needed), their mapping to the HPLMN S-NSSAIs. These S-NSSAIs are valid for the current Registration Area and Access Type provided by the AMF the UE has registered with and can be used simultaneously by the UE (up to the maximum number of simultaneous Network Slice instances or PDU Sessions)
In the context of FS_eNS_ph2, SA2 is already discussing whether every S-NSSAI in the Allowed NSSAI is assumed to be provided in every cell of the registration area. Several companies in SA2 believe that not all cells in a TA which is in the RA provided to the UE together with the Allowed NSSAI support all the S-NSSAIs in the Allowed NSSAI, while at the same time the S-NSSAI is available in the TA but not in all its cells.
Allowing S-NSSAIs that do not have homogeneous support in a TA would have SA2 impacts in the following:

· Registration procedure: impacts to AMF determination of Allowed NSSAI, impacts to NAS signalling to indicate that an S-NSSAI in the Allowed NSSAI may not be always available, UE behaviour to handle unavailability of a slice in the Allowed NSSAI. 

· Potential impacts to UE configuration of binding applications to S-NSSAIs depending on whether they are available. 

Observation 1: Whether the scenario of an S-NSSAI not being supported in some areas of a TA is possible in rel-17 needs to be studied by SA2 given that the current assumption does not allow it.

Issue 2: Is service and session continuity possible in the example scenario?

This question, assuming the scenario is allowed (which again, SA2 needs to determine), has multiple Stage 2 core network implications. 
TS 23.501 clause 5.6.9 defines all Session and Service Continuity modes (SSC mode 1, SSC mode 2, SSC mode 3). 

All modes at the moment assume that the S-NSSAI and DNN do not change even when the establishing a new PDU session and changing PDU session anchor. 

The example scenario requires an S-NSSAI change, which is not supported in TS 23.501 nor TS 23.502, and would have at least the following impacts:

· Definition of a new SSC mode that allows S-NSSAI change. 

· Whole new procedures, and new architecture deployment assumptions. 

· SMF/UPF selection impact as needs to consider potential fallback (currently selection is based on S-NSSAI requested in PDU session establishment)

Observation 2: Whether Session and service continuity is possible with S-NSSAI change has heavy architectural impacts and needs to be studied in SA2.

2.3
Proposals

Based on the above, it seems critical for further progress to request SA2 input:

Proposal 1: To send LS to SA2 asking to determine whether the scenario of an S-NSSAI not being supported uniformly in a TA is possible, and if it is, if session and service continuity with S-NSSAI change is possible and how.
The LS draft is provided in [2].
3. Conclusions

In summary, this document has made the following observations:

Observation 1: Whether the scenario of an S-NSSAI not being supported in some areas of a TA is possible in rel-17 needs to be studied by SA2 given that the current assumption does not allow it.

Observation 2: Whether Session and service continuity is possible with S-NSSAI change has heavy architectural impacts and needs to be studied in SA2.

And the following proposal is made:

Proposal 1: To send LS to SA2 asking to determine whether the scenario of an S-NSSAI not being supported uniformly in a TA is possible, and if it is, if session and service continuity with S-NSSAI change is possible and how.

The LS draft is provided in [2].

4. References
[1]
 RP-193254, “Study on enhancement of RAN Slicing”, RP#86, December 2019.
[2] R3-204808, “LS on Service Continuity when a slice becomes unavailable”, Qualcomm Incorporated, RAN3#109-e, August 2020.
