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1. Introduction
In RAN#80, a new WI [1] for mobility enhancement in NR has been approved. The scope is consists of:

· To study solution(s) to reduce interruption time during HO/SCG change focusing on the following identified solutions but not limited. 
· Handover/SCG change with simultaneous connectivity with source cell and target cell. 
· Make-before-break 

· RACH-less handover 
· 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 

· To specify the solutions and agreements agreed during the above study phase. [RAN2/RAN1/RAN3/RAN4]

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.

=>
FFS on the exact details of the procedures
1. Support configuration of one or more candidate cells for conditional handover.

=>
FFS how many candidate cells (UE and network impacts should be clarified).

In this contribution, we will mainly focus on the mobility robustness for conditional handover. This paper will identify some NR specific issues on mobility robustness for conditional handover.
2. Discussion
2.1. Mobility Robustness
In legacy LTE, we had some solutions to improve the mobility reliability or reduce the control interruption. But the current mechanism for handover is still not enough for the future requirement for different traffics in various scenarios in NR, e.g. URLLC, or high speed railway. Thus, higher mobility robustness requirement is still needed. 
Besides, for higher frequency scenario, more handover is expected for UE due to the increase of cell numbers. Handover robustness and interruption time are especially critical for this kind of scenario for high speed UE. Thus, RAN2 needs to study the potential solutions to improve the mobility robustness in this study item. 
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. Thus, the mobility robustness issue more critical in NR than LTE.
Observation 1: Mobility robustness issue is more critical in NR than LTE.
In normal handover procedure, the UE reports the measurement results to the serving cell. The source node will make the decision for handover based on the measurement reports. And then, handover command is sent to the UE. Upon receiving this handover command, the UE will proceed the handover and perform RACH on the target node. During this procedure, network has the full control during handover. 
Actually, the UE has more accurate information for the current condition. Thus, it is better to configure multiple conditions to UEs. In the condition, handover information for multiple candidate target node should be included. The UE can make the proper decision for handover based on the conditions configured by network. This conditional handover can avoid the cases: 1. Too early handover. The target node is not the most suitable one; 2. Too late handover, which may lead high handover failure rate. Meanwhile, conditional handover can also reduce the interruption time due to the handover related information has already sent to the UE. The UE can perform RACH after the decision. 
According to the discussion in even further mobility enhancement WID, conditional handover was agree to improve the mobility robustness performance. Thus, RAN2 should evaluate the conditional handover in NR, and consider it as a candidate solution to improve the handover performance. 
Proposal 1: Conditional handover should be considered as a candidate solution to improve the mobility robustness during handover in Rel-16 NR. 

2.2. General Procedure for Conditional Handover
The general procedure for conditional handover has been discussed in study phase of NR, but there is no final conclusion due to limited time unit in WI phase. During the discussion, it is identified that conditional handover can reduce the handover failure rate and improve the mobility robustness. We can continue the discussion based on this understanding. 
In order to support more scenarios and deployments, the probability of handover failure may increase due to e.g. higher speed of UE mobility. To avoid the case that handover command cannot be sent to UE during UE handover execution, it is better to provide such message to the UE earlier. Thus, a conditional handover command can be sent to the UE. At the UE side, once the condition is satisfied, the UE can perform handover according to the handover command. The below figure shows the basic procedure for conditional handover. 
Proposal 2: RAN2 to adopt this basic signalling procedure for conditional handover.
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Figure 1: Conditional handover signalling procedure
3. Conclusion
In this contribution, we discuss the mobility robustness for conditional handover in NR. Based on the discussion, we have the following observations and proposals:
Observation 1: Mobility robustness issue is more critical in NR than LTE.
Proposal 1: Conditional handover should be considered as a candidate solution to improve the mobility robustness during handover in Rel-16 NR. 

Proposal 2: RAN2 to adopt this basic signalling procedure for conditional handover.
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