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

0:	CHO is introduced in NR to solve robustness/reliability issue.

1:The LTE agreements below are applicable for NR: 

a/ CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 
b/ Usage of conditional handover is decided by network. UE evaluates when the condition is valid.
c/ Support configuration of one or more candidate cells for conditional handover;
=>	FFS how many candidate cells (UE and network impacts should be clarified).
From the agreement, conditional handover is introduced in NR to solve robustness/reliability issue. This contribution will discuss the handling of the conditional handover failure in NR. We propose a timer based handover failure procedure reused in CHO. This enables the initiation of handover to another available suitable candidate cell instead of RRC reestablishment upon handover (CHO or conventional handover) failure.
Discussion
· Conventional vs Conditional 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. Timer T304 is also provided 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 conventional handover procedure, only one target handover cell is configured for the UE, and the UE will initiate RRC connection reestablishment procedure upon T304 expiry. 
Different with conventional 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 the UE, each candidate cell will save the configuration and reserve 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 
The CHO procedure is successfully completed, when UE successfully sends the CHO complete message to the target cell. Similar with the conventional handover, a criterion should be specified to define CHO failure. The timer based handover failure procedure used in conventional handover can be reused for CHO. A timer like T304 can be used to control handover failure for CHO. When the UE decides to access to the candidate cell which meets the CHO execution condition, the UE starts the HO failure monitoring timer. The UE stops the timer upon the UE successfully sends the CHO complete message to the target cell. Upon expiry of the timer, the UE considers the handover to this candidate cell is failed.
Proposal 1: The timer based handover failure procedure (like T304) should be reused in CHO for HO failure monitoring.  
In conventional HO, upon the HO failure, the UE starts re-establishment procedure. However, in CHO with multiple candidate cells, the UE has the opportunity to retry the HO with another candidate cell. Similarly, if conventional HO is failed while CHO is configured, it is possible for the UE to retry the HO to prepared cells provided in CHO. We compare the re-establishment as per conventional HO failure procedure to retry of HO to another cell in CHO candidate cell list below. 
· 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 shown in Figure 1:


Figure 1 handover attempt failure triggering 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 signaling should be used.
· Initiation access to other candidate cell
Excluding the serving cell and the attempted target 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 time for context fetch from the source cell will be avoided. An example is shown in the figure:



Figure 2 handover attempt failure triggering another handover to other candidate cell
As shown in Figure 2, only one RRC signaling 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 target cell comparing with initiation of RRC reestablishment.
Upon HO failure, the UE should take opportunity to access the other prepared candidate cells for fast recovery. If channel quality of the available candidate cell is suitable for the UE access, the UE should initiate another handover attempt to the candidate cell met the condition instead of RRC re-establishment procedure. The suitability criteria for cell access could be that the candidate cell meets the cell reselection criterion or the CHO execution condition or other specified condition which can be discussed further. If none of the candidate cell is suitable to access, the UE should initiate RRC reestablishment procedure. The details of the mechanism should be discussed further.
Proposal 2: UE should initiate another handover attempt to available suitable candidate cells instead of RRC reestablishment upon handover failure (either CHO failure or conventional handover failure). 
Proposal 3: The criterion to evaluate whether the candidate cell is suitable to access can be further discussed. 
Conclusion
In this contribution, we propose:
Observation 1: In conventional 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 target cell comparing with initiation of RRC reestablishment.
Proposal 1: The timer based handover failure procedure (like T304) should be reused in CHO for HO failure monitoring.
Proposal 2: UE should initiate another handover attempt to available suitable candidate cells instead of RRC reestablishment upon handover failure (either CHO failure or conventional handover failure). 
Proposal 3: The criterion to evaluate whether the candidate cell is suitable to access can be further discussed. 
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