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1. Introduction
In the last RAN2 meeting, the follows were agreed for LTE conditional handover [1]. In this contribution, we analyse the basic principles of LTE conditional handover.
Agreements

1: The baseline operation for E-UTRAN Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.

3: The baseline operation for E-UTRAN Conditional HO assumes the source eNB remains responsible for RRC until UE successfully sends RRC Connection Reconfiguration Complete message to target eNB. 

4: RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for E-UTRAN CHO when there are multiple candidate target cells. In case of single prepared candidate target cell, early packet forwarding could be considered as an option. Detailed decisions require RAN3 study.

5: RAN2 will inform the Conditional HO assumptions (including the baseline operation) to RAN3 via LS at RAN#105bis, requesting RAN3 to kindly work on the CHO scheme aspects matching their expertise (e.g. data forwarding).

2. Discussion
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Figure: procedure for conditional handover

For the conditional handover shown in the above figure, the source eNB may transmit the handover request to one or more than one candidate eNB based on the measurement results. Once receiving handover acknowledge from at least one candidate eNB. The CHO command including the condition(s) will be configured to UE. UE is allowed to autonomously trigger handover procedure once the configured condition(s) is met. It was agreed in the previous meeting that the configuration of one or more candidate cells for conditional handover is supported.

Observation: More than one candidate cell for conditional handover can be configured for one UE.
Whether can more than one candidate cell be included in one CHO command? It is natural that multiple candidate cells are configured to UE in order to ensure the robustness. If only one candidate cell is allowed to be included in one CHO command, it will result in high signalling overhead. So, from signalling overhead perspective, we propose more than one candidate cell for conditional handover can be configured by one CHO command.
Proposal 1: More than one candidate cell for conditional handover can be configured by one HO command for conditional handover.
What is the behaviour when UE receives the new CHO command if the previous CHO command for conditional handover has already been stored? More specifically, if the candidate cell1 and cell2 has been configured for UE in the previous CHO command, the UE receives a new HO command for conditional handover including candidate cell2 and cell3. There are two options to handle this case.
· Option A: The latest CHO command overrides the previous one. 
· In the above example, the UE releases the old conditional handover configuration associated with the cell1 and cell2. And, the latest conditional handover configuration associated with the candidate cell2 and cell3 is used.
· Option B: UE updates the configuration for conditional handover by delta configuration. 
· Specifically, UE keeps the conditional handover configuration associated with the cell1, updates the conditional handover configuration associated with the cell2 and adds new conditional handover configuration associated with the cell3.
As usual, if UE moves and no handover is triggered, network may reconfigure the candidate cell based on the measurement results. In this case, new cell(s) will be added. Meanwhile, a part of candidate cells also need to be removed. If option1 is applied, only one message of reconfiguration is sufficient. If option2 is used, two messages are needed for addition and release, respectively. So, we prefer option1.
Proposal 2: The latest HO command for conditional handover can override the previous one for conditional handover.
When UE receives RRC reconfiguration message including conditional handover command, UE needs to evaluate whether the condition is met or not. Since multiple candidate cells configured for UE are supported, it is possible that more than one candidate cell meets the handover condition. In this situation, UE should select one cell with the best channel quality.
Proposal 3: UE selects the candidate cell with a best channel quality when more than one candidate cell meets the handover condition.
Even if one or more than one candidate cell is configured to UE, handover may not be triggered because UE moves towards cell centre. So, the deconfiguration solution is also needed to be introduced. In the last meeting, we have discussed how to deconfigure the configuration for conditional handover. The follow lists three options:

· Option1: Explicit signalling based deconfiguration: The source cell releases the configured candidate cell using RRC reconfiguration towards UE. 
· Option2: Timer based deconfiguration: A timer could be included in conditional handover command, which can control the validity of candidate cell. Once timer expires, the corresponding cell configured for CHO will be deconfigured.
· Option3: Condition based deconfiguration: a condition per candidate cell can be included in conditional handover command. The condition for deconfiguration could be the candidate cell is worse than one threshold or the candidate cell is offset worse than the serving cell. Once the condition is met, the corresponding candidate cell will be autonomously deconfigured by UE. In addition, eNB also can determine whether the CHO has been autonomously released based on the measurement result.
In option1, the network will deconfigure the candidate cell based on the measurement result reported by UE. More specifically, once the source eNB determines one candidate cell will not be triggered based on the measurement result, the source eNB can deconfigure it by explicit signalling. However naturally, the condition of deconfiguration related with channel quality can be configured to UE to release the configuration for one candidate cell. UE can autonomously release the CHO configuration for one cell if the condition is met. It will enable the quick release action. 
In option2, the prepared cell for the UE is valid for certain duration regardless of the instantaneous radio conditions. Once the timer expires, UE autonomously releases the corresponding CHO configuration. It is difficult for the network to determine the value of time. If one UE keeps static for certain time after configuring CHO, the CHO for this cell will be released because of the timer expiry. However, this UE is still located at the edge of cell. In this case, the eNB needs to reconfigure CHO again.
Based on the analysis, we propose condition based deconfiguration should be agreed.

Proposal 4: Condition based deconfiguration should be used to release CHO configuration for one candidate cell.
Conclusion

In this contribution, the following proposals are given based on the discussion:

Proposal 1: More than one candidate cell for conditional handover can be configured by one HO command for conditional handover.
Proposal 2: The latest HO command for conditional handover can override the previous one for conditional handover.
Proposal 3: UE selects the candidate cell with a best channel quality when more than one candidate cell meets the handover condition.
Proposal 4: Condition based deconfiguration should be used to release CHO configuration for one candidate cell.
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