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1. Introduction

In RAN2 #106, RLF and HOF for CHO has been discussed. It was agreed that:
Agreements

1
UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 

2.
The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Working assumption (to be confirmed next meeting after checking further details)

3
At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed

4
At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed

In RAN2#107 meeting, RLF and HOF have been further discussed and agreed:

6
We will not change cell selection procedure due to CHO (T310 expiry, T304(-like) expiry, etc.)
In this contribution, we will discuss how to design the timer to control CHO execution. 
2. Discussion
In legacy handover, T304 is used to control the handover failure. T310 and T312 timer are stopped and T304 is started when UE receives the HO command from source node. This indicates that there will be no RLM monitoring in the source cell as UE disconnects the source. T304 stops when handover is successfully completed. If the UE doesn’t successfully access the target cell after this timer expiries, handover failure will be triggered. After that, the UE will initiate the connection re-establishment on the source cell.
In conditional handover procedure, similar timer with corresponding mechanism can be introduced to determine the handover failure. However, in CHO, source cell is not aware when UE would execute a CHO command after delivering the CHO command to UE successfully. The source cell can still send DL data to UE until it explicitly becomes aware that UE has executed the CHO command or disconnected from the source cell.
In RAN2#106, it was agreed that the UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate. The timer T310 is stopped and timer T304-like is started when the UE begins execution of a CHO command for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer).
Once CHO execution is performed, the behavior should be similar to the legacy procedure, i.e. the stop condition for the timer is when CHO is successfully completed, and CHO failure will be triggered upon the expiry of this timer. The terminology for this timer can reuse the legacy one, i.e. T304. 
Proposal 1: A time (named as T304) is introduced to control the conditional handover execution. The timer starts when CHO is executed (i.e. when the triggering condition is met) and stops when CHO is successfully completed. The expiry of this timer can be used to determine the HOF to corresponding CHO target cell.
The UE behavior after conditional handover failure and RLF was discussed in RAN2#106 and two working assumption was made. In RAN#107, some discussion happened, but there is no consensus. In this meeting, this issue is discussed in a joint discussion paper [1]. The proposal is:
At RLF/HO failure/CHO failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed. 

If the CHO performed during failure handling procedure fails, the UE will perform reestablishment, i.e. we do not allow multiple attempts of CHO during failure case.
If the CHO is performed during failure RLF/HO/CHO failure handling procedure, similar timer should be also introduced to the failure of this CHO execution. The behavior should be same as the above T304. But whether a same value or different value can be discussed in RAN2. If the same value is used, we can reuse the same terminology for this CHO execution after RLF/HO/CHO failure. Otherwise, we should define a new timer with different value for CHO execution after RLF/HO/CHO failure. 
For the above CHO procedure after RLF/HO/CHO failure, condition handover triggering condition is not used to determine the CHO execution. Thus, the triggering condition for the executed CHO after RLF/HO/CHO failure may not be met. In this case, there may be no resource which is good enough for the configured CFRA for CHO. Thus, it is better to configure a shorter timer to finish the ineffective RACH procedure for CHO after RLF/HO/CHO failure. After that, RRC re-establishment should be performed. 
Proposal 2: A time is introduced to control the conditional handover procedure after RLF or HO/CHO failure. The timer starts when CHO is executed (i.e. if the selected cell is a CHO candidate at RLF or HO/CHO failure) and stops when CHO is successfully completed. The expiry of this timer can be used to determine the HOF to corresponding CHO target cell.
Proposal 3: This timer can be configured with different values from T304, e.g. shorter than T304. The terminology for this timer can be T305. 
3. Conclusion

In this contribution, we discuss the timer design to control CHO execution. Based on the discussion, we have the following proposals:

Proposal 1: The source node should forward the UE context to multiple candidate target nodes during handover preparation stage. 

Proposal 2: After successfully access the target cell, the UE will discard all other conditional handover commands (if any).

Proposal 3: A timer can be introduced to control the validity of reserved RACH resource for conditional handover.

Proposal 4: At legacy or conditional handover failure, the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution. If second round of CHO execution failed, the UE can perform RRC re-establishment. 
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