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Introduction

The study on Enhancement of RAN slicing has been agreed at RAN#88 in [3] with the following objectives:
The study item aims to investigate enhancement on RAN support of network slicing. Detailed objectives of the study item are:
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. 
This paper proposes to add a new scenario related to service continuity.

Scenario of service continuity in case of slice overload
The RAN work item focusses on slice service continuity and naturally the mobility use case came first. 
However, there can be other cases that would equally lead to service interruption of the slice. These have not been excluded from the study considering the general statement in the first sentence of the work item (mobility is a subset in second sentence):
1. Study necessity and mechanisms to support service continuity, including [RAN3]

For intra-RAT handover service interruption…
Therefore, even if mobility is the first focus of the study, the study has a broader scope of any situation which would lead to break the slice specific service continuity.
Observation 1: the scope of the WID concerning slice service continuity is broader than the only mobility scenario.

Whenever resources associated with slice becomes depleted or less available in a cell for example due to congestion, the continuity of the service associated to that slice would be jeopardized.
It may be so that resources associated with other slices available in the same RAN would not suffer from the above issues at this time, and still be compatible with the SLA.
In short, there is a potential that some unloaded but "good enough or better" alternative slices in the RAN could be used for the subscriber to continue to receive service.
If that is the case, and if re-mapping solutions are introduced for mobility use cases, there is no reason to not have these solutions also benefit in the overload/ temporary failure scenario since same mechanisms could apply.
Observation 2: it is beneficial if the re-mapping solutions analyzed for the mobility use case can also be used for the case of slice overload or temporary unavailability of a Slice.
Proposal 1: capture the new scenario in the section 6.1 of the TR 38.832.

Solution for service continuity in case of slice overload

The obvious solution, inherited from the mobility scenarios already captured at last RAN3, is to apply similar re-mapping. In this case, however, the re-mapping could even be seen simpler since no mobility is ongoing with transient handover procedures involved.

The NG-RAN node can simply indicate the re-mapped slices in an uplink NGAP message to 5GC, in a similar way as it indicates the re-mapped slice in the NGAP Path Switch Request when mobility is involved.

The sequence of actions is therefore:

1. RAN is configured through OAM/CN with slice mapping (ex: List for S-NSSAI, with priority assigned if more than one in the list.)  

2. Upon RAN identifying the congestion for a specific slice over air interface, RAN identifies the potential alternative slice based on slice mapping for service continuity and applies re-mapping.

3. RAN informs the Core Network (CN) including the list of UEs and the slice/PDU Session re-mapping actions that occurred for them.
The NGAP message to be used is TBD.
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Figure 6.2.2.1-1: Slice re-mapping/fallback determined by the T-gNB

1. The gNB sends an NGAP UPDATE  message to the AMF. This message includes a list UEs for which RAN resources of PDU sessions of a certain slice were re-mapped (old slice, new slice).
2. The AMF validates the re-mapping action (TBD- validation to be confirmed).
Proposal 2: capture the solution associated to the new scenario in the section 6.2 of the TR 38.832.
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6
Study necessity and mechanisms to support service continuity
6.1
Scenario and issue description

Editor Note: capture the description of scenario and issue.

Editor Note: The proposed scenarios listed in this clause remain to be evaluated and updated. 

The following two scenarios are considered to support service continuity.
Scenario 1: Slice resource shortage in case of Intra-RA mobility and Inter-RA mobility
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Figure  6.1-1: Service interruption due to slice resource shortage
As shown by Figure  6.1-1, the UE’s ongoing slice(s) is/are supported by both the source and the target NG-RAN node. At the time of handover, the target node fails to accept the UE with at least one of the ongoing S-NSSAIs due to e.g. high slice-related load at the target node. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE. 

Editor Note:  The study shall analyse the implications of slice remapping in these conditions, e.g. whether or not the remapping of a slice to the re-mapped S-NSSAI, may create an issue of overload in the re-mapped S-NSSAI. 

Scenario2: Non-supported slice in case of Inter-RA mobility
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Figure  6.1-2: Service interruption due to slice not supported
As shown by Figure 6.1-2, the UE is moving towards an area that does not support at least one of UE’s ongoing slices. The target node fails to accept the UE with at least one of the ongoing S-NSSAIs. Under such circumstance, the service(s) for failed ongoing slice(s) is/are interrupted for the UE.
Editor Note: It needs to be analyzed whether, for a well defined SLA and a correctly defined Registration Area in which the slice needs to be available, the slice services should be available also outside of the RA.

Scenario 3: Slice overload in RAN node in absence of mobility
It is possible that resource shortage happens for a slice 1 as in scenario 1. In this case, some ongoing PDU sessions associated to this slice 1 may be offered degraded service even in the absence of mobility.  

At the same time the NG-RAN node may notice that another slice 2 which is not overloaded has resources available and is still compatible with the SLA of slice 1. 

In short, there is a potential that some unloaded but "good enough or better" alternative slices in the RAN could be used for the subscriber to continue to receive service.
6.2
Solutions 

Editor Note: Capture the solutions for the scenario and issue.

6.2.2 
Slice Re-mapping Message Sequence Charts 

Editor note: Feasibility of this solution at system level requires further work including checking with SA2.

6.2.2.1 
Slice Remapping decision in target gNB at Xn based handover
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Figure 6.2.2.1-1: Slice re-mapping/fallback determined by the T-gNB

3. The S-gNB sends the HANDOVER REQUEST message to the T-gNB.
4. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB makes the slice re-mapping/fallback decision. The T-gNB may send the slice re-mapping/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the S-gNB.

5. The T-gNB shall send the slice re-mapping/fallback decision to the AMF through the PATH SWITCH REQUEST message.
6. The AMF responds the PATH SWITCH REQUEST ACKNOWLEDGE message. The AMF may reject the PDU sessions in the PDU Session Resource Released List IE.
6.2.2.2 
Slice Remapping decision in target gNB at NG based handover
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Figure 6.2.2.1-2: Slice re-mapping/fallback determined by the T-gNB

1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. The AMF sends the HANDOVER REQUEST message to the T-gNB.
3. If the UE’s ongoing slice(s) is rejected in the target gNB, based on the slice re-mapping policy described in section 6.2.1, the T-gNB shall include the re-mapped/fallback decision in the HANDOVER REQUEST ACKNOWLEDGE message to the AMF.
4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.

6.2.2.3 
Slice Remapping decision in 5GC at NG based handover
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Figure 6.2.2.1-3: Slice re-mapping/fallback determined by the AMF

1. The S-gNB sends the HANDOVER REQUIRED message to the AMF. 
2. If the UE’s ongoing slice(s) is not supported by the T-gNB, the AMF may make the slice re-mapping/fallback decision and include the decision in the HANDOVER REQUEST message to the T-gNB.
3. The T-gNB responds to the AMF through the HANDOVER REQUEST ACKNOWLEDGE message. 

4. The AMF may send the slice re-mapping/fallback decision to the S-gNB through the HANDOVER COMMAND message.
6.2.2.4 
Slice Remapping decision in gNB due to RAN congestion 
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Figure 6.2.2.4-1: Slice re-mapping/fallback determined by the gNB

1. The gNB sends an NGAP UPDATE message to the AMF indicating a list of UEs for which RAN resources of PDU Sessions of a certain slice were re-mapped (old slice, new slice).
2. The AMF validates the re-mapping action (TBD- whether we need validation by AMF to be confirmed like for the other scenarios).
7
Conclusion

- 2 -

_1661790023.bin

_1664907899.bin

