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1. Introduction
In RAN#80, a new WI [1] for even further Mobility enhancement in E-UTRAN has been approved. The scope is consists of reducing the data interruption and improving the robustness. The work is split into two phases:

· Study Phase, to evaluate the proposed solutions, e.g. simultaneous connectivity with both source and target eNB, conditional handover and enhancements to make-before-break, including support of carrier aggregation in source and carrier aggregation in target eNB during handover, and do down selection or merger, if necessary.
· Work Phase, to specify the chosen solution(s)
In this contribution, we mainly focus on the conditional handover to improve the robustness for HO.
2. Discussion
2.1. General procedure for conditional handover
The general procedure for conditional handover has been discussed in study phase of NR, but there is no final conclusion due to limited time unit in WI phase. During the discussion, it is identified that conditional handover can reduce the handover failure rate and improve the mobility robustness. We can continue the discussion based on this understanding. 
In order to support more scenarios and deployments, the probability of handover failure may increase due to e.g. higher speed of UE mobility. To avoid the case that handover command cannot be sent to UE during UE handover execution, it is better to provide such message to the UE earlier. Thus, a conditional handover command can be sent to the UE. At the UE side, once the condition is satisfied, the UE can perform handover according to the handover command. The below figure shows the basic procedure for conditional handover. 
Proposal 1: RAN2 to adopt this basic signalling procedure for conditional handover.
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Figure 1: Conditional handover signalling procedure
2.2. Detailed signalling for conditional handover
The above figure only provides one target node. However, in practical, source node will send the Handover Request to multiple target nodes based on the measurement reports provided by the UE. All the target nodes accepting the handover from source node will send the Handover Response. Along with the Handover Response, handover condition may be provided to the source node. In legacy LTE, the handover decision is made and handover command is sent to UE by the source node. Similarly, in conditional handover procedure, which potential target node and the corresponding condition will be decided and provided to the UE at the source node. 
Proposal 2: The source node will make the decision on conditional handover and send the handover command along with corresponding handover condition to the UE for multiple candidate target cells. 
At the UE side, after receiving the conditional handover command, the UE shall start to evaluate the condition for different target cells. Before any condition is satisfied, the UE will perform normal data transmission at the source cell. At the same time, current RRC configuration should be applied until the UE executes the handover. In other words, RRC configuration in handover command should not be applied during the UE evaluating the conditions for any candidate target cells. 
Proposal 3: After the UE receives the handover command and corresponding conditions, the UE will start to evaluate whether the measurement results satisfy the condition. 
Proposal 4: Before the handover condition is satisfied, the current RRC configuration instead of RRC Reconfiguration in handover command is still applied. 
Once any handover condition is satisfied, the UE will determine to execute the handover to the corresponding target cell. It means that the UE will disconnect from the current serving cell, and perform connection to the target cell. At this time point, the RRC configuration in handover command is applied to synchronize with the target cell and perform random access. 
Proposal 5: Once the handover condition is satisfied, the UE applies the corresponding RRC reconfiguration in handover command to synchronize with the target cell and perform random access procedure. 
When the UE executes the handover to the target cell whose measurement results can satisfy the corresponding condition, the target cell for this handover procedure is decided. Since this decision is made by the UE based on the current measurement results, it is not so accurate, so this handover to the target cell may fail. In this case, it is better to give another chance to the UE to try other candidate target cells whose condition has been satisfied. In this way, handover failure rate and latency will be reduced. Thus, at this time point, it is better to keep the conditional handover commands of other candidate target cells if there are multiple conditional handover commands have been sent to the UE. 
Once the handover to the target cell is complete (i.e. upon successful RACH procedure on the target cell), other candidate target cells with condition is not needed for this UE if there are multiple conditional handover commands have been sent to the UE. The UE is not required to store the configuration of all candidate target cells. Thus, the UE should discard all other conditional handover commands. 
Proposal 6: The UE will discard all other conditional handover commands (if any) when successfully handover to a target cell. 
In general, network will provide one or multiple handover commands to the UE. The UE should store all these configuration during evaluating the corresponding conditions. But it does not make any sense that these conditions are valid all the time, since all the candidate target cells should reserve resource for just one UE. It is a trade-off between resource efficiency and mobility robustness. Thus, it is better to restraint the conditional handover for a time. After this time expires, the conditional handover command should be discarded by the UE. And the corresponding reserved resource at the candidate target node can be released for other use. 
Proposal 7: The UE shall discard all the conditional handover commands if there is no condition has been satisfied until the validity timer for conditional handover expires. And the reserved resource at the candidate target node can be released for other use. 
3. Conclusion
In this contribution, we discuss the signaling procedure for conditional procedure. Based on the discussion, we have the following observations and proposals:
Proposal 1: RAN2 to adopt this basic signalling procedure for conditional handover.
Proposal 2: The source node will make the decision on conditional handover and send the handover command along with corresponding handover condition to the UE for multiple candidate target cells. 

Proposal 3: After the UE receives the handover command and corresponding conditions, the UE will start to evaluate whether the measurement results satisfy the condition. 

Proposal 4: Before the handover condition is satisfied, the current RRC configuration instead of RRC Reconfiguration in handover command is still applied. 

Proposal 5: Once the handover condition is satisfied, the UE applies the corresponding RRC reconfiguration in handover command to synchronize with the target cell and perform random access procedure. 

Proposal 6: The UE will discard all other conditional handover commands (if any) when successfully handover to a target cell. 

Proposal 7: The UE shall discard all the conditional handover commands if there is no condition has been satisfied until the validity timer for conditional handover expires. And the reserved resource at the candidate target node can be released for other use. 
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