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1. Introduction 
In this paper, we discuss several aspects related to SON/MDT for network slicing.
2. Discussion
2.1 Slice-aware MRO
The following is captured in TS 38.300
To make mobility slice-aware in case of Network Slicing, S-NSSAI is introduced as part of the PDU session information that is transferred during mobility signalling. This enables slice-aware admission and congestion control.
Both NG and Xn handovers are allowed regardless of the slice support of the target NG-RAN node i.e. even if the target NG-RAN node does not support the same slices as the source NG-RAN node. 

Even though handovers are allowed regardless of the slice support of the target NG-RAN node, this leads to discontinuity in the slice service and interruption, if UE moves towards an area that does not support one of UE's ongoing slices (e.g., during inter-RA mobility).

To detect such scenarios and take correction action in the future, it might be useful to collect slice-related information during handovers e.g., UE’s ongoing slice(s) in the source and target cell, whether a certain handover resulted in a slice service interruption (e.g., due to non-support or due to slice resource shortage issue or due to maintenance). 

Such information can help the source NG-RAN node in taking slice-aware mobility decisions e.g., selecting a target cell based on the collected slice-related observability metrics (e.g., if the gNB has knowledge that HO from cell 1 to cell 2 always results in a slice service interruption, the gNB can decide to HO to a different cell in the future if the radio conditions are comparable to avoid slice service interruption).

Proposal 1: RAN3 should discuss how to support slice-aware MRO

Proposal 2: Support collection of slice-related information during handovers (e.g., UE’s ongoing slice(s) in the source and target cell, whether a certain handover resulted in a slice service interruption) to enable slice-aware mobility decisions.

Regarding when to collect this slice related information, different scenarios can be considered:

Scenario 1: Failed handover (Source cell supports slice 1, Target cell doesn’t support slice 1)

UE is connected to cell 1 with an ongoing slice 1. UE moves from cell 1 to cell 2 where slice 1 is not supported and the handover fails.

Scenario 2: Successful handover (Source cell supports slice 1, Target cell doesn’t support slice 1)
 
 UE is connected to cell 1 with an ongoing slice 1. UE moves from cell 1 to cell 2 where slice 1 is not supported and the handover succeeds.

Scenario 3: RLF in source cell followed by reestablished in a different cell 
(Source cell supports slice 1, Reestablished cell doesn’t support slice 1)

UE is connected to cell 1 with an ongoing slice 1. There is an RLF in cell 1. UE reestablishes in cell 2 where slice 1 is not supported.

We therefore make the following proposal:

Proposal 3: RAN3 should discuss scenarios in which to collect slice related information (e.g., during a successful handover, failed handover, reestablishment).
 
2.2 Slice-aware logged MDT

In order to support slice-based cell reselection, a UE may be provided with slice-based cell reselection information via RRCRelease or SIB16 e.g., reselection priorities per NSAG per frequency and corresponding list(s) of cells where the slices of the NSAG are supported or not supported.

When a UE supports slice-based cell reselection, and when slice-based cell reselection information is provided to the UE, then the UE uses the slice-based cell reselection information.
When no slice-based cell reselection information is provided for any NSAG that was determined to be considered during cell reselection, then the UE uses the general cell reselection information, i.e., without considering the NSAG(s) and their priorities.
A UE provided with slice-based cell reselection information may reselect different cells compared to a UE not provided with slice-based cell reselection information parameters because of different reselection priorities and based on a bias introduced by whether the cell supports a certain slice or not. An operator trying to build coverage maps via logged MDT might not be able to build a true coverage map if it doesn’t know why UEs traversing a similar path see a different coverage (i.e., connect to different cells) even though the radio conditions are similar.
Currently, logged MDT is used to collect radio measurements while UE is in RRC_IDLE and RRC_INACTIVE to develop coverage maps. Further, there are specific triggers defined to detect coverage holes e.g., when UE is “Out of Coverage” or to detect when the radio conditions are below a certain threshold.

RAN3 can discuss whether to enhance logged MDT with slice specific information e.g., whether to collect logged MDT only when UE is served by a certain slice or report slice information in logged MDT report. This can help the OAM in detecting the slice availability regions while the UE.

Proposal 4: Enhance logged MDT with slice related information e.g., to enable the operator to build slice-aware coverage maps.

2.3 Slice information during connection establishment failures
Currently the CEF Report is used to collect information regarding connection establishment failures e.g., the cell in which the connection establishment failed, measurement results of the failed cell.
It might be also useful to know the slice which the UE tried to access during a connection establishment failure e.g., to collect statistics during 
Proposal 5: Support collection of slice related information during connection establishment failures.

2.4 Slice-specific L2 measurements

TS 38.314 has defined several L2 measurements done at NG-RAN (e.g., received RA preambles, packet delay, active UEs, PRB usage) that can be reported to the OAM e.g., for observability purposes.

Specifically, the following L2 measurements have been defined regarding RA preambles in TS 38.314:
· 4.2.1.1.1              Received Random Access Preambles per cell
· 4.2.1.1.1a            Received 4-step Random Access Preambles per cell
· 4.2.1.1.1b            Received 2-step Random Access Preambles per cell
· 4.2.1.1.2              Received Random Access Preambles per SSB
· 4.2.1.1.2a            Received 4-step Random Access Preambles per SSB
· 4.2.1.1.2b            Received 2-step Random Access Preambles per SSB

Rel-17 specified Slice-based RACH configurations, where UEs can be provided with dedicated RACH resources for specific NSAG(s). With this, we think it will be useful to define slice specific L2 measurements e.g., Received RA preambles (4-step/2-step) per slice for slice-specific observability purposes at OAM.
Proposal 6: Define slice specific L2 measurements at NG-RAN (e.g., Received RA Preambles per slice) that can be used at OAM for observability purposes.

3. Conclusion

Proposal 1: RAN3 should discuss how to support slice-aware MRO.

Proposal 2: Support collection of slice-related information during handovers (e.g., UE’s ongoing slice(s) in the source and target cell, whether a certain handover resulted in a slice service interruption) to enable slice-aware mobility decisions.

Proposal 3: RAN3 should discuss scenarios in which to collect slice related information (e.g., during a successful handover, failed handover, reestablishment)

Proposal 4: Enhance logged MDT with slice related information e.g., to enable the operator to build slice-aware coverage maps.

Proposal 5: Support collection of slice related information during connection establishment failures.

Proposal 6: Define slice specific L2 measurements at NG-RAN (e.g., Received RA Preambles per slice) that can be used at OAM for observability purposes.
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