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Introduction
WI on NR mobility enhancements includes the following objective:
· To study solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on the following identified solutions but not limited. 

· Conditional handover 

· Fast handover failure recovery 

In this document, we propose to consider one solution based on selection of more than one cell and/or multiple RACH transmissions for fast handover failure recovery.
Discussion
In basic handover mechanism, upon receiving handover command, UE performs handover from a source cell to a target cell. However,  UE may experience failure of handover procedure. We typically have three causes leading to handover failure:
· Early handover: gNB may trigger handover execution earlier than a right time of handover execution. In this case, UE would fail to access to the target cell.

· Late handover: gNB may not trigger handover even after a right time of handover execution or trigger handover execution after the right time. In this case, UE would declare RLF or fail to receive handover command.
· Wrong handover: gNB may trigger handover to a wrong target cell. In this case, UE would fail to access to the target cell.
If such handover failure occur, NR UE triggers the RRC Re-establishment procedure to recover the connection with the network. If this procedure completes successfully, UE keeps in RRC_CONNECTED. If this procedure fails, UE will leave RRC_CONNECTED and then may perform NAS recovery which may require some interruption time.
Accordingly, handover failure will lead to service interruption. Such service interruption would be critical for some types of services such as URLLC services and V2X services where UEs will frequently move across cells.

Observation 1: Handover failure will lead to service interruption which is critical to some types of services such as URLLC/V2X.
In order to provide short interruption time to UE in mobility, it seems important to enhance the RRC Re-establishment procedure. The RRC Re-establishment procedure includes cell selection and RACH towards the selected cell. Currently, UE selects only one cell in cell selection process. Since it is essential to provide quick recovery in this procedure, if UE is capable of DC/CA operation, UE could select two cells in cell selection to perform RACH transmissions towards both cells.
For example, if handover failure occurs due to early handover or late handover, UE could select both the source cell and the target cell, and then UE could perform RACH transmissions towards both cells. If handover failure occurs due to a wrong cell, UE could select better cells possibly including the source cell, and then UE could perform RACH transmission towards both cells.

Meanwhile, UE could still select one cell in cell selection, but if the selected cell supports SUL as well as Normal UL, UE could perform RACH transmissions in both UL and SUL in the RRC Re-establishment procedure. For example, upon HOF, UE could select a source cell supporting both UL and SUL. Then, UE could perform RACH transmissions in both UL and SUL to provide fast recovery.
Observation 2: UE could select two cells e.g. source cell and target cell to perform RACH transmissions towards both cells for support of reliable and fast RRC Re-establishment.
Observation 3: If UE selects one cell supporting UL and SUL in RRC Re-establishment, UE could perform RACH transmissions in UL and SUL for support of reliable and fast RRC Re-establishment.
Accordingly, we propose to consider multiple RACH transmissions in two selected cells or in UL and SUL for the RRC Re-establishment procedure in order to support fast handover failure recovery in REL-16.
Proposal: It is proposed to consider multiple RACH transmissions in two selected cells or in UL and SUL of a selected cell for the RRC Re-establishment procedure in order to support fast handover failure recovery in REL-16.

Conclusion

In conclusion, we propose to agree the following proposals for NR-U:
Observation 1: Handover failure will lead to service interruption which is critical to some types of services such as URLLC/V2X.

Observation 2: UE could select two cells e.g. source cell and target cell to perform RACH transmissions towards both cells for support of reliable and fast RRC Re-establishment.
Observation 3: If UE selects one cell supporting UL and SUL in RRC Re-establishment, UE could perform RACH transmissions in UL and SUL for support of reliable and fast RRC Re-establishment.
Proposal: It is proposed to consider multiple RACH transmissions in two selected cells or in UL and SUL of a selected cell for the RRC Re-establishment procedure in order to support fast handover failure recovery in REL-16.
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