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Introduction
[bookmark: OLE_LINK219][bookmark: OLE_LINK218][bookmark: OLE_LINK217][bookmark: OLE_LINK216][bookmark: OLE_LINK215]In R15, conditional handover has been discussed, since time is limited, there is no conclusion and it is postponed to R16. 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. In the WI [1], conditional handover and fast handover failure recovery are listed as candidate solutions for study. In this paper, we would further analyse the details for conditional handover.
Discussion
Conditional handover can be considered as a network-preconfigured but UE-controlled downlink mobility mechanism, which can reduce the possibility of HOF/RLF. 
[bookmark: _GoBack]In traditional handover procedure, there are three phases including handover preparation, handover execution and handover completion which is fully controlled by the network and the whole handover process is triggered by the measurement report when the UE moves into the cell border area. For conditional handover, it can also consist of the above three phases, but the preparation phase can be started early when the target cell quality is still weak yet. In addition, the handover execution phase is also different, which is performed by the UE based on the handover triggering condition(s) configured by the network, i.e. the UE evaluates whether the condition is fulfilled and try to access the target cell which triggers the handover condition. The figure below illustrates the signalling procedure for the conditional handover.



Figure 1: Example of conditional handover procedure with two target cells
[bookmark: _Toc471492273][bookmark: _Toc471499748][bookmark: _Toc471501322][bookmark: _Toc473532944][bookmark: _Toc473533026][bookmark: _Toc473533377]AS shown in the figure 1, UE may report some cells or beams as the possible candidate HO targets based on the RRM measurement. The source gNB issues the conditional handover commands for one or multiple candidates reported by UE. Within the conditional handover configuration, multiple candidate cells can be configured and the candidate(s) can be configured with different HO conditions (including handover triggering conditions) and possibly uplink access resources for UE access (e.g. RACH configurations). The detailed information included in the conditional handover configuration and which message includes the conditional handover configuration need to be studied. 
Proposal 1: RAN2 should study which information to be included in the CHO configuration and which message to include the CHO configuration.
Upon receiving the conditional HO configuration, the UE starts evaluating the condition. When the UE determines the target cell that meets the handover triggering condition, it tries to access this target cell. But there may be possibility that more than one candidate cell fulfil the condition, and we should study what the UE would do if multiple cells meet the handover triggering condition. 
Proposal 2: RAN2 should study what the UE would do if multiple cells meet the handover triggering condition.
In legacy handover procedure, the UE stops data transmission upon receiving handover command. Currently, CHO is on top of baseline handover which does not address the service interruption issue by itself. For CHO, it is not clear when to stop data transmission with the source cell upon receiving the CHO configuration. The UE can stop data transmission upon receiving the CHO configuration or when it access to the target cell considering the source cell may be still good for data transmission in CHO scenario. Therefore, further study is required on how to reduce the service interruption during CHO procedure.  
Proposal 3: RAN2 should study to address the service interruption issue with CHO.
For CHO, the source cell does not know in advance when (or even if) the handover will trigger since it is the UE who evaluates and chooses the target cell, so when to perform data forwarding is not sure. Advance data forwarding towards multiple candidate target cells could introduce complexity and resource overhead on Xn interface. One solution is that when the source gNB receives the confirmation for handover completion from the target cell, it starts data forwarding. This approach will introduce longer latency on the forwarded data. Another solution is that the UE informs the source gNB upon it determines the target cell which fulfils the handover triggering condition, and the source gNB starts data forwarding based on the information provided by the UE. This requires the link with the source cell is still good at this moment.
Proposal 4: RAN2 should study how to perform data forwarding for CHO. 
Since the CHO configuration is provided by the network but it is the UE to trigger the final handover access to the target cell, there is possibility that the handover triggering condition is not fulfilled during a long time and the UE who still stays in the source cell keeps evaluating the triggering condition, which is unnecessary and causes power consumption and implementation complexity at the UE side. This problem roots from that the UE decides final handover access in CHO. So additional mechanism has to be developed to exit CHO with increased complexity. When and how to exit CHO procedure needs further study.
Proposal 5: RAN2 should further study when and how to exit CHO procedure. 
The handover triggering condition may not be fulfilled for a long time period and in this case, it is not clear whether the source cell should perform further reconfigurations either to change the UE operation in the current serving cell or to command the UE to handover to a suitable target cell. 
Another similar question is when the UE is evaluating the condition after receiving the CHO configuration, whether the network would trigger the legacy NR HO procedure and if triggered how to handle the CHO configuration and legacy handover command by the UE, e.g. ignore the CHO configuration upon receiving the HO command or continue the condition evaluation. Again, this is another back-up solution when the UE cannot trigger the final handover access to the target.
Proposal 6: RAN2 should study whether or when the network can trigger the legacy HO procedure after CHO configuration and how to handle by the UE if triggered. 
For the network side, handover preparation can be performed between the source gNB and one or multiple candidate target gNB(s), e.g. the source gNB requests the candidate target gNB(s) to do admission control and reserve the radio resources accordingly, e.g. RACH configurations. To avoid resources waste, how to reasonably reserve the resources by the candidate gNB(s) is essential since only one of them would be the final target gNB. 
Proposal 7: RAN2 should study how to reasonably reserve the resources by the network during conditional handover preparation phase. 
As analyses above, CHO mechanism has some impacts on RAN3, e.g. data forwarding/SN status transfer, CHO preparation between source gNB and multiple candidate target gNB(s). RAN2 can consider to send an LS to RAN3 to inform baseline conditional handover procedure, and ask them to study from network point of view.
Proposal 8: Send LS to RAN3 to inform baseline conditional handover procedure, and ask them to study the signalling exchange of Xn. 
Conclusion
[bookmark: OLE_LINK3]This paper mainly discusses the conditional handover mechanism in NR. Based on the above analysis, we have the following proposals:
Proposal 1: RAN2 should study which information to be included in the CHO configuration and which message to include the CHO configuration.
Proposal 2: RAN2 should study what the UE would do if multiple cells meet the handover triggering condition.
Proposal 3: RAN2 should study to address the service interruption issue with CHO.
Proposal 4: RAN2 should study how to perform data forwarding for CHO. 
Proposal 5: RAN2 should further study when and how to exit CHO procedure. 
Proposal 6: RAN2 should study whether or when the network can trigger the legacy HO procedure after CHO configuration and how to handle by the UE if triggered. 
Proposal 7: RAN2 should study how to reasonably reserve the resources by the network during conditional handover preparation phase. 
Proposal 8: Send LS to RAN3 to inform baseline conditional handover procedure, and ask them to study the signalling exchange of Xn. 
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