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1. Introduction

If the multiple target cell candidates can be configured for the Conditional Handover (CHO), the mobility robustness would be improved. In the last meeting, RAN2 made the following agreement:

Agreements

1
Support configuration of one or more candidate cells for conditional handover.

This contribution introduces the CHO procedure and potential issues with the multiple target cell candidates.
2.
Discussion
2.1
Multiple Target Cell Candidates
In order to improve the mobility robustness, the CHO has been discussed. The eNB can provide the CHO configuration to UE earlier than the HO timing expected by the eNB, and the actual HO timing defers to UE decision. Then it would happen occasionally for eNB to see two or more target cell candidates when initiating the CHO. It seems inefficient to have only single target cell candidate for CHO because UE may possibly move to another neighboring cell. However, the more target cell candidates are configured, the heavier eNB burden occurs. Accordingly, it is not reasonable to allow quite a number of target cell candidates. As a compromise, it can be proposed that the maximum number of the multiple target cell candidates is a low number, e.g. 2 ~ 4.
Proposal 1: Multiple Target Cell Candidates can be configured in Conditional Handover, while the allowed maximum number of the candidates is 2 ~ 4. 
2.2 Basic Conditional HO with Multiple Target Cell Candidates

The following figure shows a sigalling flow on the CHO procedure. If it is allowed to configure the multiple target cell candidates in the CHO framework, the source cell may negotiate the handover with one more target cells. 
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Figure 1
Basic Conditional HO with Multiple Target Cell Candidates
2.3 Potential Issues with Conditional HO
RAN2 needs to study the following issues with conditional HO:
1) Issue 1: The normal HO can be still configured or existing Conditional HO configuration can be updated as CHO has been already configured?
When eNB configures CHO, UE can still keep its measurements, and report MeasurementReport when UE has identified that any configured condition has not met yet. From the MeasurementReport, eNB may identify that a HO is required with another candidate not belonging to the CHO candidates already configured, i.e. UE may move to a neighboring cell not belonging to the CHO candidate cells.
Then it is questionable if the eNB is allowed to configure a normal HO or overrides a new CHO. If the normal HO is configured, the existing CHO should be released or kept?
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Figure 2
Issue 1: The normal HO can be still configured as Conditional HO has been already configured?
2) Issue 2: How to select a target cell when the multiple candidates simultaneously meet the configured condition?
The eNB can configure CHO with multiple candidates. UE evaluates the configured conditions on multiple candidates every evaluation period, and then identifies that the configured conditions for multiple candidates meet simultaneously. According to the following options, UE may select one of the candidates satisfying the condition:
Option 1: eNB configures priorities information for each candidate. If the configured conditions for multiple candidates meet simultaneously, UE shall select a candidate based on the priorities.
Option 2: UE implementation, e.g. UE may select a best candidate with highest signal quality.
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Figure 3
Issue 2: How to select a target cell when the multiple candidates simultaneously meet the configured condition?
3) Issue 3: Upon CHO failure, the CHO is aborted or CHO configuration is still kept?
When the eNB configures CHO, UE evaluates the configured conditions on multiple candidates every evaluation period, and then identifies that the configured condition for a candidate meet. UE performs CHO with the candidate, and starts T304. Unfortunately, CHO may be not completed until T304 expiry. Then if the CHO configuration is still valid and the configured condition for another candidate has met, UE could perform CHO again instead of CHO abort.
For simplicity, it is reasonable for UE to abort CHO upon T304 expiry.
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Figure 4
Issue 3: Upon CHO failure with a candidate, re-executing CHO with another candidate is allowed?
Proposal 2: RAN2 to discuss the following issues if Conditional Handover is configured:
Issue 1: The normal HO can be still configured or existing Conditional HO configuration can be updated as CHO has been already configured?
Issue 2: How to select a target cell when the multiple candidates simultaneously meet the configured condition?
Issue 3: Upon CHO failure, the CHO is aborted or CHO configuration is still kept?
3. Conclusion
It is suggested that 
Proposal 1: Multiple Target Cell Candidates can be configured in Conditional Handover, while the allowed maximum number of the candidates is 2 ~ 4. 
Proposal 2: RAN2 to discuss the following issues if Conditional Handover is configured:

Issue 1: The normal HO can be still configured or existing Conditional HO configuration can be updated as CHO has been already configured?
Issue 2: How to select a target cell when the multiple candidates simultaneously meet the configured condition?
Issue 3: Upon CHO failure, the CHO is aborted or CHO configuration is still kept?
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