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Introduction

This is a revision of R2-1912743, the only change is that proposal 4 is added.

In NR mobility enhancements WI, 0ms interruption time and handover robustness are two key points to be achieved.  DAPS is the solution that agreed for 0ms interruption time. In RAN2#107 meeting, some details for CHO are specified [1]:
Agreements

1  For FR1, we will leave it up to UE implementation to select the target cell if more than one candidate cell meets the triggering condition (same as for FR2).

2  Do not introduce “bye” message from UE to the source cell for CHO.

3  If UE receives conventional handover command, it will execute the handover command regardless of stored (configured) conditional handover command. This applies if the HO cmd is received before any CHO triggering condition is satisfied. FFS how HO failure is handled.

4 
The UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell).

FFS whether simultaneous connectivity and CHO can work simultaneously.
5
UE is not required to continue evaluating the triggering condition of other candidate cell(s) during CHO execution.

6
We will not change cell selection procedure due to CHO (T310 expiry, T304(-like) expiry, etc.) 

7
CHO is optional feature for UEs and networks.
It is FFS that whether simultaneous connectivity and CHO can work simultaneously. In this paper, we would discuss about the combination of simultaneous connectivity and CHO. 
Discussion 

Compared with legacy handover procedure, in CHO, one or more candidate target cells are configured and it is the UE who decides the target cell based on the CHO configurations, i.e. the UE selects the candidate cell that fulfils the CHO trigger condition as the target cell. 
For simultaneous connectivity, DAPS solution is agreed in RAN2#107 meeting to achieve 0ms interruption time. Combining with CHO, the source node can make handover preparation separately with multiple candidate nodes, i.e. the source node can send multiple Handover Request messages to multiple candidate nodes and each message can include CHO indication and DAPS indication, and then the UE can receive RRC message from the source node which includes CHO configurations and the DAPS indication that informs the UE to keep communication with the source node during handover procedure. Based on the CHO execution condition, the UE can choose the target cell to handover to. Based on the DAPS indication, when the UE is performing RACH procedure with the target cell or even when the UE access to the target cell successfully, the UE can still maintain connection with the source cell until the source cell needs to be released, e.g. the network can send one RRC message explicitly to inform the UE to release the source connection.
Observation 1: It is feasible to combine simultaneous connectivity together with CHO mechanism.

Based on the analysis above, considering simultaneous connectivity in CHO procedure can work well to achieve good mobility performance, it can be supported in R16. 
Proposal 1: RAN2 consider to support combining simultaneous connectivity together with CHO mechanism in R16. 
RAN2#107 meeting has agreed that “The UE can’t receive and perform RRC configuration from source cell while executing CHO command (which means from the time when the UE starts synchronization with target cell)”, but it is based on the assumption that combining simultaneous connectivity with CHO is not supported. However, based on above analysis, combining simultaneous connectivity together with CHO mechanism can be supported without any additional issue. If we support simultaneous connectivity together with CHO, this would be another story, e.g. the UE can receive subsequent RRC message from source cell while executing CHO command. How the UE to handle the subsequent RRC message needs to be further considered. 
In RAN2#107 meeting [1], it has also agreed that the network can modify the existing CHO configuration including CHO execution condition and/or candidate cell configuration.
Agreements

1
As part of CHO configuration to be sent to the UE, RRC container is used to carry target cell configuration and source cell is not allowed to alter any content of configuration from the target cell.

2
Use add/mod list + release list to configure multiple CHO candidate cells. CHO execution condition can be updated by modifying the existing CHO configuration, Target cell configuration can be updated by modifying the existing CHO configuration.
3
Reuse the RRCReconfiguration/RRCConnectionReconfiguration procedure to signal CHO configuration to UE.

4
A RRC complete message is required for UE to confirm receipt and proper comprehension of CHO configuration (execution condition, FFS target cell configuration) to the source eNB/gNB. 

FFS whether the UE is required to check the compliance of the target cell configuration within CHO configuration upon reception or whether it is allowed to check upon execution.

FFS whether different RRC processing requirements are defined for the reconfiguration with CHO command.

5
After CHO configuration has been sent to the UE, source configuration can be updated.

FFS whether CHO commands need to be updated after source reconfiguration.

6
Delta configuration for CHO commands is based on latest source configuration

7
Allow having multiple triggering conditions (using “and”) for CHO execution of a single candidate cell. Only single RS type per CHO candidate is supported. At most two triggering quantities (e.g. RSRP and RSRQ, RSRP and SINR, etc.) can be configured simultnaeously. FFS on UE capability.

8
TTT is supported for CHO condition (as per legacy configuration)
Therefore, when the UE is trying to access the selected target cell, the network may send a subsequent RRC message to modify the CHO configuration, e.g. update the configured candidate cell’s CHO configuration, or release any candidate cell, or add some new candidate cell. In different cases, the UE’s handling behavior may be different. 
Case 1: The subsequent RRC message impacts the target cell;
When the UE is trying to access the target cell, the network may send a subsequent RRC message to modify the target cell configuration or release the target cell. In this case, the target cell is not suitable anymore, which means the RACH procedure towards the current target cell would fail. Therefore, the UE can stop the ongoing RACH procedure. And then the UE can update the CHO configuration and evaluate the latest CHO configurations to select the new target cell to handover to. 
Proposal 2: If the target cell that meets the CHO execution condition is modified by the subsequent RRC message, the UE would stop the ongoing RACH procedure, and update the CHO configuration to select one new target cell.
Case 2: The subsequent RRC message does not impact the target cell;
In another case, when the UE is trying to access the target cell, if the network sends a subsequent RRC message to modify the other candidate cell’s configuration or add another candidate cell or release the other candidate cell. In this case, since the target cell is not modified, the UE can still continue the RACH procedure towards the target cell. And also the UE can update and store the latest CHO configuration. 
Proposal 3: If the target cell that meets the CHO execution condition is not modified by the subsequent RRC message, the UE would continue the ongoing RACH procedure. 
Case 3: The subsequent RRC message is the legacy handover command;
Since the handover command has high priority, in this case, the UE can stop the CHO procedure e.g. the UE can stop the ongoing RACH procedure, and execute the legacy handover procedure. 

Proposal 4: If the subsequent RRC message is legacy handover command, the UE would stop the ongoing RACH procedure towards the target cell that meets the CHO execution condition, and execute the legacy handover procedure.
Summary

This paper mainly discusses about the combination of simultaneous connectivity and CHO, and we have the following observation and proposals: 
Observation 1: It is feasible to combine simultaneous connectivity together with CHO mechanism.
Proposal 1: RAN2 consider to support combining simultaneous connectivity together with CHO mechanism in R16.
Proposal 2: If the target cell that meets the CHO execution condition is modified by the subsequent RRC message, the UE would stop the ongoing RACH procedure, and update the CHO configuration to select one new target cell.
Proposal 3: If the target cell that meets the CHO execution condition is not modified by the subsequent RRC message, the UE would continue the ongoing RACH procedure.
Proposal 4: If the subsequent RRC message is legacy handover command, the UE would stop the ongoing RACH procedure towards the target cell that meets the CHO execution condition, and execute the legacy handover procedure.
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