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1 Introduction

In RAN2#97bis meeting, there was some discussion on analysis of conditional handover with [1]. While some companies supported conditional handover, other companies raised concerns about signalling overhead and so on. On the other hands, RAN2 decided to progress the basic HO mechanism for NR and when stable to discuss whether to support conditional handover and discuss other potential optimisations. In RAN2 Ad Hoc meeting, basic handover procedure was discussed and two email discussions have taken place. In this contribution, we discuss on conditional handover and provide our views on it.
2 Discussion

In NR, especially in higher frequency bands and in a beam-based system, the serving radio link to the UE may become degraded much more rapidly than in conventional LTE deployments [2]. As the UE is moving out of the current serving beam coverage area, it may not be possible to receive RRC signalling via the serving node to execute the HO procedure. When gNB transmits the handover command, the UE may already enter into the neighbour cell and experiences RLF because of quick signal fluctuation. We can see that handover failure happen more often in high frequency case [3]. If the HO related command could be indicated to the UE before the HO really happens, it would be beneficial for avoiding the undesired handover failure. 
Observation 1: If NR could provide HO related command to the UE earlier, it would be beneficial for avoiding the undesired handover failure. 
Once the control signalling between UE and the serving cell is gone due to the sudden radio signal quality drop, the current LTE operation is to go RLF and get connection reestablishment which takes more time than normal HO latency [4]. In high frequency NR, handover failure is expected to happen more frequently than LTE. If NR could provide HO related command to the UE earlier, UE can avoid RLF declaration by executing HO procedure by itself in RRC connected mode. We think handover failure reduction is one of the most important aspects from the user experience point of view and high frequency is one of the most important aspects for NR. So we propose conditional handover should be supported in NR from the beginning in Rel-15.
Proposal 1: Conditional handover should be supported in NR in Rel-15. 
For conditional handover execution, UE needs to be provided with handover related information. This information can include, at least the condition for UE to execute the handover, and information for accessing the target gNB. To perform conditional handover, conditional handover request may be transmitted to multiple candidates for robust handover purpose. Conditional handover may be performed more successfully with multiple candidate cells. So, multiple candidate cells should be able to be included in conditional handover command sent to UE.
Proposal 2: Multiple candidate cells should be able to be included in conditional handover command sent to UE.
On the other hands, some companies raised concerns about signalling overhead which happens especially by more measurement reports. For conditional handover, measurement report may be triggered earlier than legacy handover. As the measurement report is triggered earlier, earlier triggering threshold may cause more measurement reports. So, we propose RAN2 to further investigate whether the signalling overhead reduction need to be considered to efficiently support the conditional handover.  
Proposal 3: Investigate more on whether the signalling overhead reduction needs to be considered for conditional handover. 
3 Conclusion

In this paper, conditional handover was discussed, and we propose the followings:
Proposal 1: Conditional handover should be supported in NR in Rel-15. 
Proposal 2: Multiple candidate cells should be able to be included in conditional handover command sent to UE.
Proposal 3: Investigate more on whether the signalling overhead reduction needs to be considered for conditional handover. 
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