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Discussion and Decision
1 Introduction
In R15, mobility enhancement including handover interruption time reduction, conditional handover and UE autonomous handover have been issued, since time is limited, there is no conclusion for them. In R16 NR Mobility Enhancement WI [1], it is proposed to study/develop solution(s) to improve HO/SCG change reliability and robustness especially considering challenges in high/med frequency focusing on conditional handover and fast handover failure recovery. In this paper, we would consider on fast handover failure recovery.
2 Discussion
Currently when handover failure occurs, the UE would perform a RRC connection re-establishment procedure to recover its connection, i.e. the UE will perform cell selection to choose one suitable cell that fulfils the S criterion and then send RRC Reestablishment Request message to the selected cell. If the selected cell has the UE context, obviously it can respond to the re-establishment request message quickly, otherwise the selected cell firstly needs to perform the UE context fetch procedure to get the UE context from the source cell, and only when achieving the UE context, the selected cell can send RRC Reestablishment message to the UE. We can find that whether reestablishment is successful depends on whether the UE context is available in the selected cell. Since it is UE who decides the target cell for reestablishment based on the cell’s quality, the UE does not take whether the selected cell has UE context into consideration. When the UE selects an unprepared cell to attempt connection recovery, UE context fetch procedure would introduce latency which impacts connection recovery. Therefore, how to realize fast handover failure recovery is important to improve UE experience.

Observation: UE context fetch procedure would introduce latency for RRC reestablishment. 

To make the UE know whether the cell to be selected has the UE context, network can provide some assistance, i.e. the serving gNB can inform some cells where the UE context is available to the UE for selection. For example, the serving gNB can choose the candidate cells for reestablishment when HOF/RLF occurs based on the measurement report from the UE, and meanwhile UE context preparation is performed between the serving gNB and the candidate gNBs. The network then provides the candidate cells for reestablishment to the UE via the RRC message, dedicated priority for the candidates may also be included. When HOF/RLF occurs, the UE would select one from the candidates prepared by the network for recovery, if dedicated priority is available, the candidate cell which is suitable (thish cell fulfils the S criterion) and of high priority would be the one selected by the UE. In this way, connection can be recovered successfully and fast.
Proposal 1: The network can provide candidate cells where the UE context is available for reestablishment to the UE via RRC message. 

Proposal 2: The UE can select one cell from the candidates provided by the network for RLF/HOF recovery. 
The RRC message including candidate cells can be the handover command or RRCReconfiguration message, considering the UE can’t receive the handover command successfully in the case that the source cell’s quality becomes bad. Additional RRCReconfiguration message may be the good choice but introduce signalling overhead. 
If the network does not provide assistance information, the UE may select one cell for reestablishment based on the latest measurement report when HOF/RLF occurs, i.e. the UE prefers to select one suitable cell which is included in the latest measurement report. In this case, UE context preparation is performed between the serving cell and the candidate cells which are the ones belong to the latest measurement report from the UE. When HOF/RLF occurs, the UE selects one suitable cell from the measurement report, and sends the RRC Reestablishment Request message to the selected cell to attempt connection recovery. Since the cell selected by the UE is suitable and has available UE context, the successful rate of connection reestablishment is high, which means fast handover failure recovery is guaranteed. 
Proposal 3: The UE can select one from the cells included in the latest measurement report for RLF/HOF recovery. 
3 Conclusion
This paper mainly discusses how to realize fast handover failure recovery. Based on the above discussion, we have the following observation and proposals:
Observation: UE context fetch procedure would introduce latency for RRC reestablishment. 
Proposal 1: The network can provide candidate cells where the UE context is available for reestablishment to the UE via RRC message. 

Proposal 2: The UE can select one cell from the candidates provided by the network for RLF/HOF recovery. 

Proposal 3: The UE can select one from the cells included in the latest measurement report for RLF/HOF recovery. 
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