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1   Introduction
In line with RAN3 103bis meeting, TR 37.816 v0.3.0 has been generated [1], which includes solution description for the identified use cases. Current solution description for the mobility optimization takes LTE [2] as the BL with target on the enhancements with regards to NR new features.
In this contribution, we analyze the needed enhancement to avoid intra-system mobility failure due to lack of slice availability. 
2   Discussion
Supporting NR new features, e.g., beam, network slice, BWP, duplication etc. is one of the main goals of the SI-RAN Centric Data Collection and Utilization for LTE and NR. On this basis, mobility optimization needs to take into account the network slicing support, which can be in the form of network slice specific mobility settings that will have an impact on the mobility robustness and performance as well as awareness of network slice availability to be used for such mobility settings. 
SLA fulfilment for the network slices can thus depend on the mobility optimization. To this aim, slice availability information among neighbor gNBs can be utilized for the service continuity which can have substantial impact on network slices with mission critical services. The source gNB can utilize the slice availability information along with the information on the radio conditions to determine the most appropriate target gNB for HO. 

Observation 1: Slice availability information of neighboring cells shall be utilized for mobility optimization.
The slice availability information can be exchanged over Xn interface during the Xn set-up procedure [3]. For the cases when Xn is not available, slice availability information exchange between the neighbor gNBs is not supported. Therefore, if a UE is handed over to a target cell without the required slice support, an HO failure occurs. This can be considered under the failure “HO to a wrong cell.”
Observation 2: For the cases where Xn connection is not available, HO failures can occur due to the lack of slice availability information.

To address this issue, different enhancements can be considered: (1) neighboring gNBs can exchange configuration messages over NG interface, i.e., configuration transfer messages [4]. The SON Configuration Transfer can be utilized to exchange slice availability information, for instance, and the trigger could be the ANR procedure, when a new neighbor cell is discovered. (2) neighboring gNBs can retrieve unknown slice availability information from the AMF, e.g., via configuration update procedures [4]. (3) The slice availability information can be provided during NG HO procedure, e.g., in the Handover Command message. The enhancement to be applied can be decided during the normative phase.
Proposal 1: Slice availability information shall be considered for intra-system mobility to avoid mobility failures. The exact solution can be decided during the normative phase.
3   Conclusion

In this contribution, the following observations and proposal are made. A corresponding TP is provided in Section 5.
Observation 1: Slice availability information of neighboring cells shall be utilized for mobility optimization.
Observation 2: For the cases where Xn connection is not available, HO failures can occur due to the lack of slice availability information.
Proposal 1: Slice availability information shall be considered for intra-system mobility to avoid mobility failures. The exact solution can be decided during the normative phase.
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<Unchanged Text Omitted> 

For NR, mobility optimization solution should also be introduced to detect and resolve the above problems. LTE should be taken as the baseline. Intra-system (5GS) intra/inter-RAT mobility and inter-system (5GS) inter-RAT mobility should be studied in the SI. Since new network architectures, e.g., MR-DC, CU-DU split, CP-UP separation and some new features, e.g., BWP, beam, network slicing, etc, are introduced in NR, enhancements on the procedures and measurements are needed. For instance:

1. New information or measurement is defined and collected, e.g. besides cell level measurements, related beam IDs and beam measurements, as well as SUL information are also included in the RLF report, and/or HO Report.
2. Enhancenment to F1/Xn/X2 to support mobility enhancement in CU/DU architecture, MR-DC.
3. Enhancement to NG to support mobility enhancement considering slice availability of neighboring cells.
5.3.2 
Solution description

Editor Note: Capture the solutions for the use case, including the procedure for configuration and collection of measurements, necessary procedures and information exchange required for the solution, as well as comparison and evaluation on potential alternative solutions.
5.3.2.1 

Connection failure due to mobility

1) Connection failure due to intra-system mobility
      Failure event definition:

· [Intra-system Too Late Handover] An RLF occurs after the UE has stayed for a long period of time in the cell; the UE attempts to re-establish the radio link connection in a different cell.
· [Intra-system Too Early Handover] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in the source cell.
· Intra-system Handover to Wrong Cell] An RLF occurs shortly after a successful handover from a source cell to a target cell or a handover failure occurs during the handover procedure; the UE attempts to re-establish the radio link connection in a cell other than the source cell and the target cell.

     Detection mechanism

· [Intra-system Too Late Handover]
There is no recent handover for the UE prior to the connection failure i.e. the UE reported timer is absent or larger than the configured threshold, e.g. Tstore_UE_cntxt.

· [Intra-system Too Early Handover]
There is a recent handover for the UE prior to the connection failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell/the cell UE attempts to re-connect is the cell that served the UE at the last handover initialisation.

· [Intra-system Handover to Wrong Cell]
There is a recent handover for the UE prior to the connection failure i.e. the UE reported timer is smaller than the configured threshold, e.g. Tstore_UE_cntxt, and the first re-establishment attempt cell/the cell UE attempts to re-connect is neither the cell that served the UE at the last handover initialisation nor the cell that served the UE where the RLF happened or the cell that the handover was initialized toward. There is a new neighbour cell detected, e.g., via ANR, and the slice availability information is not known by the source cell. There is a recent handover for the UE, where the handover failure cause is that the slice is not supported.
Impact to Xn interface:

· Failure Indication message which is used to provide UE RLF Report from the NG-RAN node that collects the UE report to the last serving node.

· HO Report message which is used to indicate the failure events in case of too early HO or handover to wrong cell.

Impact to NG interface:

In case the UE re-connects to a cell that has no Xn interface with the last serving NG-RAN node, the UE RLF Report could also be transferred in NG interface via NG-RAN Node Configuration update message.
In case a target cell has no Xn interface with the last serving NG-RAN node, the slice availability information could also be transferred in NG interface via configuration transfer messages, configuration update procedures, or NG handover procedure. The solution to be applied will be decided during the normative phase.
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