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1. Introduction 

In RAN2 #96 meeting, the conditional mobility in NR was agreed to be studied.
4
Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.
Later in RAN2 #97bis, conditional handover was analyzed elementally and it was agreed to progress the basic HO mechanism for NR and when stable it can be discussed whether to support conditional handover and discuss other potential optimisations.
This contribution will discuss the need of clarification on the scenarios that conditional handover could be used in, e.g. CA and DC scenarios.
2. Discussion
Basically, the conditional handover arises out of the need to reduce the radio link failures in normal handover procedure because of losing the HO command in the source cell, since the handover sometimes occurs when the cell quality already begins to deteriorate. To avoid the undesired failures, HO command associated with condition(s) is introduced. Instead of immediately handover, the UE executes the handover after the condition is met with corresponding command.
Observation 1: Conditional Handover is introduced to improve the robustness of handover procedure.
As conditional handover is a rather new conception and has not been widely discussed, it seems that more than one scenario is considered by different companies in different aspects. For example, some companies may discuss the conditional handover for NR single connected UEs, regarding it mainly used to improve the robustness of handover procedure; while some others may discuss the DC-based scenarios where the conditional handover can also serve as a solution for enhancement of 0ms interruption for handover.
Observation 2: Conditional Handover may have diverse benefits in different scenarios.
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Figure 1: Potential scenarios for conditional handover
Furthermore, when it comes to multiple scenarios as illustrated above, the discussion can be largely different. For example, in intra-RAT (e.g. NR SA) handover procedure, NR features must be primarily considered, such as the high frequency bands and beamforming. Due to the high frequency band operations for NR, the radio link can be degraded rapidly between gNB and the UE, so that the conditional handover would be promising way to reduce the radio link failure. And if we consider that a lot of beams exist in NR, the latency will matter in handover procedure since multiple beams need to be evaluated and measured so that the measurement report and HO command transmission between gNB and UE may not have satisfying performance in latency. However, if we consider e.g. handover procedure between eLTE and NR, the consideration can be different since the serving cell would be a eNB then. In this case, whether conditional handover is needed will require more discussions.
Also, if DC-based scenarios are considered, how conditional handover works and what is the relevant benefits may also be different.

Meanwhile, standardization effort for Conditional Handover also depends on approved application scenarios for conditional handover. For example, if conditional handover is agreed to be applied in inter-RAT (e.g. between EN-DC/eLTE and NR) handover procedures, it is obvious that more standardization effort is needed. Considering the R15 timeline, it can be discussed whether to have some scenarios supported conditional handover in the future such as the late drop for Release-15 (RAN #79 plenary meeting has introduced a late drop for Release-15 containing option 4 and 7 without affecting works on option 2, 3 and 5).

Observation 3: Aspects of discussions as well as standardization effort for Conditional Handover can be largely distinct according to the approved application scenarios
Based on the discussions above, we think it is necessary to clarify the application scenarios for conditional handover to make following technical discussions more effective.
Proposal 1: RAN2 is kindly requested to clarify which of the following scenarios can use the conditional mobility:
· Single cell (e.g. SpCell only) or CA or DC
· Intra-RAT (e.g. NR SA) or inter-RAT (e.g. between EN-DC/eLTE and NR) 
1. Conclusion

In this contribution, the differences for using conditional handover in different scenarios are discussed.
Observation 1: Conditional Handover is introduced to improve the robustness of handover procedure.
Observation 2: Conditional Handover may have diverse benefits in different scenarios.

Observation 3: Aspects of discussions as well as standardization effort for Conditional Handover can be largely distinct according to the approved application scenarios
Based on the analysis, the proposal is as follows:
Proposal 1: RAN2 is kindly requested to clarify which of the following scenarios can use the conditional mobility:
· Single cell (e.g. SpCell only) or CA or DC
· Intra-RAT (e.g. NR SA) or inter-RAT (e.g. between EN-DC/eLTE and NR)
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