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1	Introduction
[bookmark: _Ref178064866]Conditional HO in LTE as an improvement of mobility robustness was discussed in RAN2#104 and the following agreements were made.
Agreements
1	Support configuration of one or more candidate cells for conditional handover.
=>	FFS how many candidate cells (UE and network impacts should be clarified).
=> FFS how to include the CHO conditions in UE configuration.

Applicability of conditional handover for NR was discussed in email discussion [105#58]. Most companies agree to apply the LTE agreements for NR if CHO is supported in NR.  
In this contribution, we discuss what aspects required to be discussed in support of one or more candidate cells in CHO.
2. Discussion
Conditional HO is under discussion in RAN2 as a way to improve HO robustness. The UE is provided with early HO configuration. The condition for HO is also provided to the UE by the network. The network also prepares the target node for the possible UE arrival. When the HO condition is met, the UE performs the HO towards the prepared target cell. The UE access the target node, where the target node signals the source node of HO completion. One or more candidate cells can be configured for the CHO. We analyse the aspects which should be considered in support of multiple candidate cells. 
Issue 1: CHO command generation compared to legacy HO
Multiple candidate cells for conditional HO inevitably increases the signalling overhead for the transmission of conditional HO configuration (including HO command). With multiple candidate cells, how to generate the conditional HO configuration in signalling efficient manner should be discussed. In the conventional HO, the prepared node generates the HO command and the source forwards the HO command to the UE without modifying it. If multiple candidate cells are used, would the same principle as in legacy HO be maintained? 
Given the signalling is high due to multiple HO configurations, would the design consider some signalling compression for the conditional HO command? In this case, the source will generate the CHO by extracting the HO command provided by the candidate cells.
We think use of delta signalling should be used to reduce signalling. Other signalling compression could be considered only a significant benefit is shown.

Proposal 1: Multiple candidate cells for conditional HO require discussion on HO command generation compared to legacy HO w. r. t signalling compression.
Issue 2: Use of delta signalling for CHO command update
Delta signalling is proposed to be used to reduce the signalling overhead. In legacy HO, the HO command is formatted with reference to the source cell configuration. If multiple candidate cells are to be used, the source cell configuration is used in multiple times as a reference. When the source cell configuration is updated, the conditional HO command also needs updating.
Conditional HO command is provided in advance and it is stored at the UE until the condition is met for the HO execution. Because of the time gap between the conditional HO configuration and HO execution, there is possible need for update of the conditional HO command. For example new cell becomes a candidate cell. Updated conditional HO command should be provided to the UE. If delta signalling is used for the updated conditional HO command, what reference is to be used; updated source cell configuration or the previous conditional HO command? 
We think add/mod/remove of candidate cell signalling structure should be used for CHO command generation, which also enables the delta signalling for updated CHO command.

Proposal 2: Use of multiple candidate cells requires discussion on how to use delta signalling for HO command generation and update of conditional HO configuration.
Issue 3: Conditional HO trigger
When multiple candidate cells are to be configured, another question is whether conditional HO triggering condition is common for all candidate cells or not. Consideration of cell individual HO condition may be beneficial; however this would result in extra signalling and UE effort in execution of the HO. On the other hand, a common triggering condition could be used, however it arises the question on how to coordinate the triggering condition for multiple candidate cells.

Proposal 3: It needs to discuss whether conditional HO triggering condition is common for all candidate cells or not if multiple candidate cells are used.
Issue 4: Candidate cell prioritisation
[bookmark: _GoBack]If multiple cells are prepared and multiple cells fulfil the triggering condition, it is required to enable the UE for prioritising the best candidate cell for HO execution. As agreed, the network has the control of HO, even when conditional HO is used. The candidate cell prioritisation mechanism should be provided by the network in order to guarantee the UE action and to maintain the network control.

Proposal 4: It needs to discuss how to prioritise best candidate cell if multiple cells fulfil the triggering condition. 
Issue 5: Ping pong avoidance with multiple candidate cells
Even with legacy HO, there is mechanism for avoiding or minimising ping pong. When using multiple candidate cells possibility of ping pong increases. A mechanism should be discussed to avoid such ping pong situation.

Proposal 5: Multiple candidate cells increase possibility of ping pong. A method should be discussed to avoid ping pong among multiple candidate cells.
Issue 6: Handling of HO failure with T304 
In conventional handover procedure, the HO failure is defined upon the expiry of T304, where the UE initiates RRC Re-establishment procedure to regain the access to the network. With multiple cells are configured for the CHO, it is possible to retry access to the network with another prepared candidate cell. This would allow for fast recovery during HO failure. It should discuss how to optimise the procedure for HO failure with multiple candidate cells.
Proposal 6: It should be discussed how to utilise multiple candidate cells for HO failure recovery.
[bookmark: _Ref189046994]3	Conclusion
In this contribution, we have discussed aspects to be considered for configuring multiple candidate cells for CHO. The following proposals were made.
Proposal 1: Multiple candidate cells for conditional HO require discussion on HO command generation compared to legacy HO w. r. t signalling compression.
Proposal 2: Use of multiple candidate cells requires discussion on how to use delta signalling for HO command generation and update of conditional HO configuration.
Proposal 3: It needs to discuss whether conditional HO triggering condition is common for all candidate cells or not if multiple candidate cells are used.
Proposal 4: It needs to discuss how to prioritise best candidate cell if multiple cells fulfil the triggering condition.
Proposal 5: Multiple candidate cells increase possibility of ping pong. A method should be discussed to avoid ping pong among multiple candidate cells.
Proposal 6: It should be discussed how to utilise multiple candidate cells for HO failure recovery.
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