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1 Introduction

During the previous RAN2 meetings, the NR handover procedure was discussed and some agreements for UE based autonomous handover are as follows [1]:
Agreements


Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.

'Conditional' handover can continue to be discussed within the WI phase
In this contribution, we discuss on UE based autonomous handover and some issues related with 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]. Furthermore, the time for beam/cell measurement may be slower than in LTE deployments considering the time that the beam may be visible to the UE for the measurement procedure [3]. As the UE is moving out of the current serving beam coverage area, it may not be possible to conduct RRC signalling via the serving node to execute the HO procedure. If the HO related command could be indicated to the UE before the HO really happens, it would be beneficial to avoid the undesired handover failure.

Observation 1: If NR could provide HO related command to the UE earlier, it would be beneficial to avoid 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 RRC-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. Hence UE based autonomous handover can help reduce handover failure and the service interruption time. 
Proposal 1: UE autonomous handover should be supported for NR single connected mobility. 
For UE autonomous handover, UE needs to be provided with handover related information. This information may include, at least the condition for UE to execute the handover, and information for accessing the target gNB. There may be many cells or beams that UE can report. It may be desirable to provide the UE with HO conditions and configurations for several candidate target cells.

Proposal 2: Multiple candidate target cells should be provided for UE autonomous handover.
The network might determine the set of candidate cells based on the optionally received measurement report by UE. Handover preparation may be performed in advance with target gNBs. Then HO conditions and configurations for several candidate target cells may be provided to the UE. In this case, context fetch may not be required after the UE handover to one of the target cell set. 

On the other hands, even without the measurement report, the network could provide the handover related information to UE. Then, the UE would evaluate the conditions for the candidate cell list to determine whether to perform handover procedure to one of the candidate cells. If the condition is met, the UE would perform connecting to the target cell. After connecting to the target cell, target cell would fetch the relevant UE context from the source gNB [5].
We think above two cases are possible for UE autonomous handover to reduce handover failure caused by failure delivery of HO command in NR. Therefore, more investigation may be needed to make a decision whether to support both cases.
Proposal 3: Investigate more on whether UE autonomous handover need to be provided with handover preparation or not. 
3 Conclusion

In this paper, UE based autonomous handover was discussed, and we propose the followings:
Proposal 1: UE autonomous handover should be supported for NR single connected mobility. 
Proposal 2: Multiple candidate target cells should be allowed for UE autonomous handover.
Proposal 3: Investigate more on whether UE autonomous handover need to be provided with handover preparation or not.
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