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Introduction
In the RAN2#105 meeting, the agreement about conditional handover configuration was made as following:
Agreements

1	We will study at least conditional handover as one solution for handover robustness improvements. 
2	We should consider how solutions work in FR2.
From the agreement, conditional handover as one solution for handover robustness to be studied, this contribution will discuss the handling of the conditional handover failure in NR. 
Discussion
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]An email discussion was raised after RAN2#105 meeting on the “Comparison of LTE and NR Conditional handover”. The main difference is brought about by the multi-beams in NR. However impact on NR mainly on the details on stage 3, in stage 2 the basic principles of conditional handover are applied to both LTE and NR. So the principle of one or more candidate cells can be configured for UE should also be applied to NR.
Proposal 1: The principle of “Support configuration of one or more candidate cells for conditional handover” is also applied to NR.
· Normal handover
In current handover procedure, the source cell sends the handover command to the UE which includes only one target handover cell. In the handover command, the target cell provides the configuration for the UE, and provides timer T304 to control the handover procedure. Upon the reception of the handover command, the UE is configured according to the handover command and starts timer T304, if the T304 is expired, the UE will consider handover failure and initiates the connection re-establishment procedure.
Observation 1: In normal handover procedure, only one target handover cell is configured for the UE, and the UE will initiate RRC connection reestablishment procedure upon T304 expiry. 
· Conditional handover
Different with normal handover, the network may configure more than one candidate cells for the UE as the target handover cells in conditional handover. If the network configures more than one candidate cells for UE, each candidate cell will save the configuration and reserves dedicated resources for the UE. Upon the reception of conditional handover command, the UE will not perform handover immediately. The UE initiates the handover to one candidate cell upon the channel quality of this cell meets the handover execution condition.
Observation 2: More than one candidate cells may be configured for the UE in conditional handover.
· Handling of handover failure 
For the first time that the UE tries to access to one candidate cell, if the handover is failed, which procedure should be triggered needs to be discussed. Considering the source cell and other candidate cells excluding the first target cell save the UE configuration, the re-establishment procedure may not be the optimality policy for conditional handover failure. 
· Initiation Reestablishment
If the conventional handover failure handling is used for conditional handover, that is when the UE fails to access the target cell, the UE will initiate RRC reestablishment procedure. An example of the procedure is as the following figure shown:


Figure 1 first handover attempt failure trigger RRC reestablishment
Random access with contention and context fetch procedure will be performed for RRC re-establishment, even for the reestablishment successful procedure, three RRC signalling messages should be used.
· Initiation access to other candidate cell
Excluding the serving cell and the first target candidate cell, there are other candidate cells that have the configuration of the UE. If the UE initiates access to these candidate cells according to handover procedure, the timer of context fetch from source cell will be avoided. An example is shown in the figure:



Figure 2 first handover attempt failure with handover to other candidate cell
As figure 2 shown, only one RRC signalling message is needed to access the target cell according to handover procedure, and the contention free random access procedure can be triggered if the dedicated RA configuration is configured by the target candidate cell. Comparing with reestablishment to other cells, re-initiation of handover to other candidate cells will reduce the latency of RRC connection and data transmission.
Observation 3: It will reduce the latency of RRC connection and data transmission if UE access to other candidate cells upon the failure of handover attempt to one candidate cell comparing with initiation of RRC reestablishment.
For conditional handover, the configuration of the multiple candidate cells should be taken full advantage. Upon the handover failure, the UE should take priority of the candidate cells than other cells to achieve fast recovery. The RRC re-establishment shouldn’t be initiated upon the handover failure for conditional handover with more than one candidate cells. The details of the mechanism should be discussed further.
Proposal 2: RRC reestablishment procedure shouldn’t be initiated when UE fails to handover to the selected cells if the UE is configured with more than one candidate cells.
Proposal 3: Fast recovery mechanism compared to the conventional connection re-establishment procedure in the scenario where the UE is configured with more than one candidate cells should be discussed.
Conclusion
In this contribution, we propose:
Observation 1: In normal handover procedure, only one target handover cell is configured for the UE, and the UE will initiate RRC connection reestablishment procedure upon T304 expiry.
Observation 2: More than one candidate cells may be configured for the UE in conditional handover.
Observation 3: It will reduce the latency of RRC connection and data transmission if UE access to other candidate cells upon the failure of handover attempt to one candidate cell comparing with initiation of RRC reestablishment.
Proposal 1: The principle of “Support configuration of one or more candidate cells for conditional handover” is also applied to NR.
Proposal 2: RRC reestablishment procedure shouldn’t be initiated when UE fails to handover to the selected cells if the UE is configured with more than one candidate cells.
[bookmark: _GoBack]Proposal 3: Fast recovery mechanism compared to the conventional connection re-establishment procedure in the scenario where the UE is configured with more than one candidate cells should be discussed.
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