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1 Introduction

In RAN2#97bis meeting, the optimization of NR handover procedure was discussed, and following agreements were reached [1].

· We will progress the basic HO mechanism for NR and when stable we can discuss whether to support conditional handover and discuss other potential optimisations
In this contribution, we discuss further about the details of the conditional handover, and provide our proposals.
2 Discussion

In previous discussion, it was mentioned that the radio link between gNB and the UE may be degraded very rapidly, especially when gNB and UE work on high frequency bands as indicated in Figure 1, or when the UE moves with high speed as indicated in Figure 2. In the above cases, the time remained for handover will become much smaller comparing to normal operation on lower bands. On the contrary, the time for beam/cell measurement may be slower than in LTE bands considering more time is needed for detecting and evaluating a large number of beams, therefore, the measurement results may not be transmitted to the serving, or the HO Command from serving may not be sent to the UE on time. Therefore, if the HO Command could be configured to the UE before the HO really happens, and the subsequent HO could be executed following the corresponding conditions configured, the HO latency could be reduced and the HO robustness could be improved. 
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Figure 1. UE Moving Between gNB in High Frequency
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Figure 2. UE Moving in High Speed
Thus, 

Observation 1: At least in some cases, the conditional handover is beneficial to optimize the handover latency and robustness.
For conditional handover, the basic procedure is as indicated in Figure 3.
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Figure 3. The basic procedure for conditional handover

As indicated in the figure, when the UE moves to the serving cell, it will perform the measurement based on the configurations. When the serving cell receives the measurement report, it could trigger the conditional handover. Therefore, the handover command provided by the potential target could be sent to the UE together with the condition configuration before the handover really happens. When the condition is met, the UE will access to the target based on the condition provided in advance.
Furthermore, in some other cases, when the UE moves to the serving cell, there is only one target cell and the mobility trace is pre-determined, e.g. the high speed train scenario, the handover command could be provided to the UE without any measurement report.
Proposal 1: It’s gNB implementation to decide when to provide HO Command and corresponding condition to the UE.
Proposal 2: No additional measurement report for the cells contained in HO Command is needed for conditional handover.

For the conditional handover, since the HO Command is transmitted to the UE before the HO is really happened or even detected, it’s quite difficult to determine the final target cell in some cases, e.g. cell deployed in urban using beamforming in high frequency, there may be a group of candidate cells. However, which cell could be regarded as the potential target is purely gNB implementation, and it should be allowed that multiple candidate cells could be prepared. 
Proposal 3: Which cell is regarded as the potential target is based on gNB implementation, and it should be allowed that multiple candidate cells could be prepared for conditional handover. 
In previous discussion, there was question about the validation time of the handover command. There might be two solutions for this issue. 
Alt1: A new timer could be defined. The timer could be sent as part of the condition configuration together with the handover command. When the timer expires, the UE will release the handover command and condition configuration, and then the UE will fall back to the normal procedure.

Alt2: The release of the handover command and the condition configuration will be informed by reconfiguration message. If a new handover command and condition configuration are provided by the reconfiguration message, the previous one will be overridden; if there is no new handover command and condition configuration, and a normal measurement configuration is provided, then the handover command and condition configuration are released.
Obviously, Alt2 is needed anyway for the network to get the UE back to normal procedure, and with this, the new timer seems not needed.

Proposal 4: The reconfiguration message could be used to fall back the UE to normal procedure, and new timer is not needed.

3 Conclusions:

In this contribution, we discuss the issues for handover procedure optimization and following proposals are provided:
Proposal 1: It’s gNB implementation to decide when to provide HO Command and corresponding condition to the UE.
Proposal 2: No additional measurement report for the cells contained in HO Command is needed for conditional handover.

Proposal 3: Which cell is regarded as the potential target is based on gNB implementation, and it should be allowed that multiple candidate cells could be prepared for conditional handover. 

Proposal 4: The reconfiguration message could be used to fall back the UE to normal procedure, and new timer is not needed.
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