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1 Introduction
In RAN2 leading WIs on NR/LTE Mobility Enhancements, the solution named as Conditional handover (CHO) was introduced to improve the robustness at handover. At RAN2#105b meeting, the RAN2 sends a LS on Conditional Handover to RAN3 [1], details as follows:
ACTION: RAN2 respectfully asks RAN3 to study at least data forwarding and HO (Handover) preparation mechanisms or enhancements to the existing ones, suitable for Conditional Handover in E-UTRAN and NR.

In this document we discussed the CHO impacts on NR system in terms of RAN3 aspects.
2 Discussion 
2.1 CHO for inter-gNB mobility 

Conditional handover aims to avoid RLFs due to a late measurement report that may not reach the serving cell or the serving cell decides to perform a handover but the handover command does to reach the UE because of RLF and UE starts the re-establishment procedure [2]. These handover failure conditions are illustrated in the figure 1 below:
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Figure 1. HO failure condition
In conditional handover, the serving cell configures the UE with multiple candidate target cells and triggering conditions. When the conditions are fulfilled, the UE selects the target cell and executes the handover without any further order from the network. The advantage of the procedure is that the HO Command may be provided to the UE at an earlier stage before the radio conditions have become poor, which increases the chance of a successful transmission of the message. 
Because in CHO mechanism UE selects the target cell from multiple candidates independently, the source cell has no clue which target cell would be selected by the UE and therefore it can not start the data forwarding procedure.

For LTE conditional handover, RAN2 already assumed late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for E-UTRAN CHO when there are multiple candidate target cells. For the late packet forwarding, after UE accesses to the target cell, the target cell will send the explicit indication message to inform the source cell that it is the selected target cell. When the source cell receives the indication message, it can perform the data forwarding procedure. The main concern for the late data forwarding is the mobility performance in terms of HO interruption time, since this will be longer than normal handover.
In order to reduce the interruption time of handover caused by the late data forwarding, the early data forwarding is proposed. For early data forwarding, the network can configure a condition (e.g. some measurement event) for UE to report the indication that it is about to handover to the target cell and this condition would also imply adequate link quality for the indication to be received by the source cell. In this way, the source cell can forward the data to the target cell just in time [3][4]. The LTE basic procedure of early and late packet forwarding is shown in Figure 2.
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Figure 2 LTE Conditional HO procedure

Considering the similarity of the HO procedure between LTE and NR, we think the similar early and late data forwarding mechanism can be applied for NR conditional handover.

Proposal 1: Considering the similarity of the HO procedure between LTE and NR, the late and early packet forwarding mechanisms made for LTE mobility robustness can be applied for NR.
2.2 CHO for inter-DU mobility 

In NR system, the disaggregated gNB architecture and inter-DU mobility are supported. Therefore, the mechanism of CHO can also be applied for the inter-DU mobility enhancement to avoid RLFs. For the inter-DU CHO, the gNB-CU can configure the UE with multiple candidate target cells and HO triggering conditions. When the conditions are fulfilled, the UE selects the target cell and executes the handover. The advantage of CHO for inter-DU mobility compared with the inter-gNB mobility is that the issues on late packet forwarding and date forwarding overhead caused by CHO do not existed because the inter-DU mobility do not need the data forwarding between DUs. The CHO procedure for inter-DU mobility is figured as flow
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Figure 3. CHO procedure for inter-DU mobility

From the figure 3, we can see that for inter-DU CHO, both the downlink data delivery status and UL RRC message transfer message can be used to indicate implicitly which the target cell is selected by UE and it does not need to introduce new signalling to indicate the target cell to the CU, furthermore the data forwarding procedure is not needed in the inter-DU CHO. 
According to above analysis, we can see that the CHO mechanism is much simpler for inter-DU mobility than the inter-gNB mobility.
Observation: The CHO mechanism is much simpler for inter-DU mobility than the inter-gNB mobility.
Proposal 2: For inter-DU CHO, both the downlink data delivery status message and UL RRC message transfer message can be used to indicate implicitly which the target cell is selected by UE, it does not need to introduce new signalling to indicate the target cell to the CU.
3 Conclusion
In this paper, we discussed the Conditional HO procedure in NR and provide our observation and proposals as below:

Observation: The CHO mechanism is much simpler for inter-DU mobility than the inter-gNB mobility.

Proposal 1: Considering the similarity of the HO procedure between LTE and NR, the late and early packet forwarding mechanisms made for LTE mobility robustness can be applied for NR.
Proposal 2: For inter-DU CHO, both the downlink data delivery status message and UL RRC message transfer message can be used to indicate implicitly which the target cell is selected by UE, it does not need to introduce new signalling to indicate the target cell to the CU.
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