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1. Introduction

In RAN#80, a new WI [1] for “NR Mobility Enhancement” has been approved. One of the important aspects is to improve the handover robustness in NR. Considering that conditional HO is approved as the candidate solution for handover robustness in LTE_feMob WI [2], this contribution will discuss the application of conditional HO in NR.
2. Discussion
For conditional HO, the main idea is using a low threshold to trigger the delivery of HO command before the radio link condition between source cell and UE becomes worse. Thus, the HO failure rate can be reduced significantly. Signaling procedure of conditional HO is shown in Figure 1. The source cell configures a lower threshold for measurement reporting which occurs earlier than traditional HO. After receiving the conditional HO command, UE will continue monitoring the radio link conditions of canditate cells. When HO execution threshold is met, UE selects one of candidate cells as the target cell and conduct the HO procedure.
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Figure 1: Singalling procedre of conditional HO
In RAN2#104, conditional HO has been approved as the candidate solution to improve LTE handover robustness. Since the frequency used in NR is higher than LTE, the coverage of cells is smaller and handover occurs more frequently than LTE. Moreover, the usage of beamforming and operating in FR2 are the new features of NR, resulting in the degradation of radio link reliability. It is obvious that the application of conditional HO in NR could achieve more benefit compared with LTE.
Proposal 1: Conditional HO should be considered as the candidate solution to improve handover robustness in NR.
Although conditional HO could reduce the handover failure, the source cell needs to send HO request to all candidate cells at the expense of X2 overhead. Furthermore, all candidate cells should reserve the RACH resource in case of the UE access, which is inefficient for radio resources utilization. So it is necessary to limit the maximum number of candidate cells considering the tradeoff between handover robustness and network overhead.
Observation 1: The maximum number of candidate cells is the tradeoff between handover robustness and network overhead.
The maximum number of candidate cells could be determined based on the deployment scenario and mobility reliability requirement. In the scenario with high mobility reliability requirement, the network should configure more candidate cells. With the usage of beamforming and FR2, the maximum number of candidate cells in NR may be more than the one in LTE.
Observation 2: With the usage of beamforming and FR2, the maximum number of candidate cells in NR may be more than the one in LTE. The exact number can be left to stage-3 discussion.
If multiple candidate cells meet the high threshold to execute HO procedure, it is not clear which cell to be chosen as the target cell. Leaving to UE implementation may be a suitable choice since it is out of network control, which however we think is the main principle of connected mobility. Introducing a prioritization mechanism configured by source cell would be a better choice. The mechanism should put UE mobility status, cell load status and other factors into consideration, and it is also possible to avoid the ping-pong effect. More details should be discussed further.
Proposal 2: It is necessary to introduce the prioritization mechanism if multiple candidate cells meet the high threshold to execute HO procedure.
3. Conclusion

In this contribution, we discuss the application of conditional HO in NR. Based on the discussion, we have the following observations and proposals:

Proposal 1: Conditional HO should be considered as the candidate solution to improve handover robustness in NR.
Observation 1: The maximum number of candidate cells is the tradeoff between handover robustness and network overhead.
Observation 2: With the usage of beamforming and FR2, the maximum number of candidate cells in NR may be more than the one in LTE. The exact number can be left to stage-3 discussion.

Proposal 2: It is necessary to introduce the prioritization mechanism if multiple candidate cells meet the high threshold to execute HO procedure.
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