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1. Introduction
One objective for Work item is to improve the robustness during handover [1]. In this contribution, we analyse the necessity of conditional handover and propose the procedure for conditional handover.
2. Discussion
In LTE system, eNB makes a final decision of handover based on the measurement report from UE. When eNB transmits the handover command, the UE may already enter into the neighbour cell and miss the handover command. It will result in RLF because of quick signal fluctuation. In addition, we can see that three abnormal handovers including Too late handover, Too early handover, and Handover to wrong cell [2] happen in the LTE system, which results in handover failure or ping-pong handover.
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Figure: Procedure for conditional handover

For the conditional handover shown in the above figure, the handover condition, such as the neighbour cell becomes offset better than serving cell, is included in Handover Command message configured to UE. UE is allowed to autonomously decide when to perform handover after evaluating whether the configured condition is met. Thus, handover failure and ping-pong handover caused by quick-fluctuation channel condition and Uu signalling delay can be reduced.
Observation: Conditional handover is beneficial to reduce handover failure and ping-pong handover.
The above figure shows the procedure for conditional handover. Two candidates are just used as an example. As usual, the handover request from the source eNB can be transmitted to multiple candidate eNBs. In this procedure, UE reports measurement results based on the measurement configuration from the source eNB. Once eNB plans to perform conditional handover, conditional handover request may be transmitted by X2 interface to multiple candidates for robust handover purpose. Based on handover acknowledges from the candidate eNBs, one or more candidate cells may be included in conditional handover command configured to UE by Uu interface.
Proposal 1: One or more candidate cells are allowed to be configured to UE by handover command.
When UE receives RRC reconfiguration message including conditional handover command, UE needs to evaluate whether the condition is met or not. So, UE does not apply RRC reconfiguration including conditional handover command immediately until the condition is met.
Proposal 2: RRC reconfiguration for conditional handover is not applied immediately until condition is met.
Since multiple candidates may be included in conditional handover command, it is possible that more than one candidate cell meets the handover condition. In this situation, UE should select one cell with the best channel quality.
Proposal 3: UE selects the candidate cell with a best channel quality when more than one candidate cell meets the handover condition.

Once the source eNB transmits the conditional handover command to UE, eNB still needs to schedule data for this UE since eNB does not know when the handover is performed. According to the procedure in the figure, the target eNB will indicate to the source eNB after the UE establishes connection. So the source eNB can stop scheduling until receiving the indication from targe eNB.
Proposal 4: After the source eNB transmits the conditional handover command to UE, eNB keeps scheduling for this UE until receiving the indication from target eNB.
Conclusion

In this contribution, the following observation and proposals are given based on the discussion:
Observation: Conditional handover is beneficial to reduce handover failure and ping-pong handover.
Proposal 1: One or more candidate cells are allowed to be configured to UE by handover command.
Proposal 2: RRC reconfiguration for conditional handover is not applied immediately until condition is met.

Proposal 3: UE selects the candidate cell with a best channel quality when more than one candidate cell meets the handover condition.

Proposal 4: After the source eNB transmits the conditional handover command to UE, eNB keeps scheduling for this UE until receiving the indication from target eNB.
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