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Discussion and Decisions
1 Introduction
In RAN2#104 meeting, conditional handover was agreed for handover robustness improvements, and following agreements were achieved. 
Agreements

1
RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

2
Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

Agreements

1
Support configuration of one or more candidate cells for conditional handover.
This contribution gives our views on the details of the conditional handover in LTE.
2 Discussion

2.1 Conditional Handover
Figure-1 shows the main idea of the conditional handover according to the agreements. 
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Figure-1. Framework of Conditional Handover
· Measurement during conditional handover

The HO condition configured in conditional handover command can be regarded as a special measurement configuration, which is only applied to the candidate cell set. That is to say, during the conditional handover procedure, UE performs measurement on three types of cell: serving cell, candidate cell(s), other neighbor cell(s) excepting for candidate cell(s). Since the measurement on the candidate cell set is more crucial to trigger the actual handover  timely, the measurement on the candidate cell set should be handled in higher priority than the meaurement on other neighbor cells. 
Proposal 1: Measurement on the candidate cell set should be prioritized than that on other neighbor cell set during conditional handover procedure. 

· Valid period of conditional handover
During conditional HO, the UE does not trigger HO immediately upon receiving the conditional handover command. The time point of actual HO is decided by UE itself based on the evaluation on the HO condition. Normally the target eNB/target cell may reserve the radio resource for a UE during the handover preparation phase. Thus if the UE handovers to the target cell after a very long time, the resource utilization efficiency at target cell will be reduced, which is not preferred by NW. Therefore, there should be some methods to control the valid period of the conditional handover. Two options can be considered:
· Option-1: NW explicitly indicates UE to cancel the conditional handover procedure and release the conditional handover command. The explicit indication can be a new RRC reconfiguration. 
· Option-2: NW configures a timer in conditional handover command which is used to control the valid period. UE will cancel the procedure and release the handover command upon timer expiry. 
Proposal 2: NW should control the valid period of the conditional handover in explicit or implicit way.  

Proposal 2.1: A new RRC reconfiguration can cancel the ongoing conditional handover.

Proposal 2.2: A validity timer can be configured in conditional HO command, and UE will cancel the conditional handover upon the timer expiry. 
· Conditional HO complete phase
In legacy HO, UE will apply the new configuration in the target cell immediately if the RACH procedure is successfully completed. In conditional handover, when will the UE apply the configuration of the target cell? There are two options:
· Option 1: UE applies the configuration of the target cell immediately upon RACH procedure is successfully completed;

· Option 2: UE applies the configuration of the target cell upon the NW explicit indication. 

Option 1 is only applicable if NW side provides the full configuration of all candidate cells in HO Command. Comparatively, in Option 2, it’s possible to only provide partial configuration in HO Command, supplemented with a full configuration given in NW explicit indication afterwards. Hence option 2 is more beneficial for the network radio resource efficiency, since NW do not need to reserve all the resource for the UE during the HO peperation phase.  
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1) Option 1
















2) Option 2
 Figure-2. HO complete phase
Proposal 3: RAN2 is proposed to decide when to acquire and apply the target cell’s configuration.
· RLF/HOF during the conditional handover
In legacy HO, upon RLF/HOF detection during HO, RRC re-esatblishement procedure is triggered at UE. Data transmission can only be resumed after UE receiving the first RRC reconfiguration message subsequent to a sucessful reestablishement procedure.
In conditional handover, all candidate cells have the UE context and thus can provide the service to the UE. Upon RLF/HOF detection at serving cell, if any candidate cell meets the S-criteria, UE is proposed to directly transmit HO complete indication to NW with the RLF/HOF indication. NW then resumes the UE connection and data transmission, with shorter data interruption time than normal reestablishment procedure.
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2) Optimization

 Figure-3. RLF/HOF optimization in conditional handover
Proposal 4: Upon RLF/HOF detection during the conditional handover, if any candidate cell meets the S-criteria, UE can transmit the handover complete message with RLF/HOF indication to that cell directly. 
· Handling of conditional handover command 
If multiple candidate cells are configured during conditional handover, upon UE accessing to one candidate cell, this conditional handover is completed. Whether to release or keep the configuration of other candidate cells should be discussed. Under the assumption that NW will provide the same candidate cell set for mulitple eNBs within a geography area according to the same policy, if the UE releases the conditional handover command after one handover is completed, the same configuration will reconfigured to UE by NW for next handover. To avoid unnecessary signaling with replicated configuration, it’s suggsted to allow UE to keep the configuration for subsequent HO(s). 
Observation 1: Keeping the candidate cell set after HO can reduce the signaling overhead if the prepared cell set is fixed within a geography area. 
Proposal 5: NW can configure UE to keep or release the configuration of candidate cell set after one HO instance is successfully completed.  
3 Conclusion
According to the anlaysis in section 2, we observe that:
Proposal 1: Measurement on the candidate cell set should be prioritized than that on other neighbor cell set during conditional handover procedure. 

Proposal 2: NW should control the valid period of the conditional handover in explicit or implicit way.  

Proposal 2.1: A new RRC reconfiguration can cancel the ongoing conditional handover.

Proposal 2.2: A validity timer can be configured in conditional HO command, and UE will cancel the conditional handover upon the timer expiry. 

Proposal 3: RAN2 is proposed to decide when to acquire and apply the target cell’s configuration.

Proposal 4: Upon RLF/HOF detection during the conditional handover, if any candidate cell meets the S-criteria, UE can transmit the handover complete message with RLF/HOF indication to that cell directly. 

Proposal 5: NW can configure UE to keep or release the configuration of candidate cell set after one HO instance is successfully completed.  
