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1. Introduction

In RAN#80, a new WI [1] for mobility enhancement in NR has been approved. One of the objectives is:

· 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 RAN2 #104, CHO in LTE was discussed. It was agreed that:

1. RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

2. Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

1. Support configuration of one or more candidate cells for conditional handover.

In this contribution, we will mainly focus on the fast handover failure recovery for NR. 

2. Discussion
In Rel-15 NR, there was some discussion on the mobility enhancement for the handover interruption time reduction. But finally, there is no conclusion due to lack of time. Based on the current mechanism, when handover failure occurs, RRC connection re-establishment procedure should be performed by the UE. Before that, the UE should perform cell selection to choose a suitable cell which can satisfy the S criteria. Which cell should be selected for the re-establishment can be up to the UE. The RRC re-establishment request message is sent to the selected cell. The cell should perform the UE context fetch from the source cell if there is no UE context at the selected cell. Thus, the latency for the mobility failure recovery and the recovery probability depends on whether the selected cell has the UE context. 
In NR, when multiple beam is deployed, the channel condition will be more unstable. Handover may happen more frequently due to the channel blockage. This will be worse in high frequency case. More handover is expected for UE due to the increase of cell numbers for higher frequency scenario. Mobility failure recovery and interruption time are especially critical for this kind of scenario for high speed UE. 

Observation 1: Handover failure recovery issue is more critical in NR than LTE.
Thus, RAN2 needs to study the potential solutions to improve the fast handover failure recovery performance. Since the UE context fetch is the key bottle neck for the handover failure recovery, a straightforward way is to enhance the UE context fetch when handover failure occurs. The source cell can forward the UE context to any potential candidate cells before the RRC connection re-establishment. The source cell can select the candidate cells based on the UE measurement report. After that, when the UE perform RRC connection re-establishment procedure on these cells, request can be response without any UE context fetch. 
Proposal 1: Handover failure recovery can be enhanced by early UE context fetch. The source cell will forward the UE context to any potential candidate cells before the RRC connection re-establishment.

Moreover, the source cell can indicate the selected candidate cells to the UE. In this way, the UE can choose the cell with UE context to perform RRC connection re-establishment. Otherwise, the UE may still have probability to select a cell without the UE context.
Proposal 2: RAN2 to discuss whether the source cell need to forward the selected candidate cells which have the UE context to the UE.
In conditional handover, when the source gNB configures the handover command and corresponding conditions to the UE, the UE context will be forward to all potential target gNBs. In this way, the UE can perform fast handover failure recovery on any potential target cell when handover failure occurs. 
Proposal 3: When handover failure occurs during conditional handover, the UE can choose any potential candidate cell with UE context to initiate RRC connection re-establishment. 

3. Conclusion

In this contribution, we discuss the fast handover failure recovery in NR. Based on the discussion, we have the following observations and proposals:

Observation 1: Handover failure recovery issue is more critical in NR than LTE.
Proposal 1: Handover failure recovery can be enhanced by early UE context fetch. The source cell will forward the UE context to any potential candidate cells before the RRC connection re-establishment.

Proposal 2: RAN2 to discuss whether the source cell need to forward the selected candidate cells which have the UE context to the UE.

Proposal 3: When handover failure occurs during conditional handover, the UE can choose any potential candidate cell with UE context to initiate RRC connection re-establishment. 
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