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1 Introduction
In RAN2#105b meeting, some baseline operations are agreed for conditional handover in NR [1]:
Agreements

0:
CHO is introduced in NR to solve robustness/reliability issue.

1:The LTE agreements below are applicable for NR: 

a/ CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

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

c/ 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

d/ The baseline operation for 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.

e/ The baseline operation for Conditional HO assumes the source RAN remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target RAN. 

f/ 
RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be suitable for CHO when there are multiple candidate target cells. Early packet forwarding can also be considered. Detailed decisions require RAN3 study.

Further in RAN2#106 meeting, RAN2 further agreed the following [2]:

Agreements

1
Deconfiguration of CHO candidates is performed by RRC signalling (we will not introduce timer based mechanism for the UE to deconfiguration of the CHO candidates)

2
Baseline that configuration of all CHO candidates are released after successful (any) handover completion (sending complete message to the target cell).

FFS if it might be possible to keep CHO candidates after the HO.

This contribution mainly shows our views on the data forwarding based on “bye message” and UE selection for target cell, and also the FFS above for conditional handover based on the agreement and gives our proposals.
2 Discussion
2.1 Data forwarding in conditional handover
RAN2 has concluded that late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be more suitable for CHO when there are multiple candidate target cells. In theory, it is the matter of the network to decide when to start data forwarding. However, it is also meaningful to study how to perform data forwarding timely to further minimize the interruption time for conditional handover.
In CHO case, source gNB does not know when the UE triggers handover and which cell is the final target cell before actual handover. So it needs to forward data to all possible candidates at an uncertain time which is not wise apparently. Basically, it would be effective if the source gNB can get information to decide when to start data forwarding from target gNB or from the UE.

· Option 1: the source gNB starts data forwarding to the target gNB upon receiving a data forwarding request from target gNB. 

In this option, the target sends the data forwarding request when it receives the very first uplink transmission (i.e. the preamble in case of CFRA and the msg3 in case of CBRA) from the UE. It is obvious that data interruption happens due to this late data forwarding. 
· Option 2: the source gNB starts data forwarding to the target gNB upon receiving the indication from the UE.

In option 2, upon triggering handover when the condition is fulfilled, UE notifies the source gNB that the actual handover starts. It is also named “bye” information in some contributions. One main concern for this option is that, due to the bad quality of the link with source gNB during handover execution phase, such indication may not reach the source gNB and it is not a reliable solution. We agree with this observation, such solution can be considered as a best effort manner. That means, it is not a requirement for the source gNB to start data forwarding at that time. In case that the source gNB receives the handover indication, it can rely on this indication to start data forwarding immediately. On the other hand, the source gNB does not necessarily to wait for this indication, it can start data forwarding to potential target cells if it cannot find UE for a while or upon receiving data forwarding request in option 1.
In a word, though option 2 may not help in all cases, we see some benefits for this option. From our view, UE can send the “bye” indication via L1 or MAC signalling, and the UE does not have to wait for the confirmation from the source cell to start handover to target cell.

Proposal 1: RAN2 is requested to study that the source gNB starts data forwarding to the target gNB upon receiving the indication from the UE.

2.2 UE selection for target cell
In case of multiple candidate cells configuration for a conditional handover, the condition(s) may be fulfilled at the same time for more than one candidate cells. A UE has to determine the final target cell to access for handover. There are several options for this issue on table:

· Option 1: the network configures an explicit priorities to a UE, the UE can select the target cell according to the configured priorities.

· Option 2: the network configures a criteria to a UE for target determination. Such criteria can be reconfigured by network.

· Option 3: UE selects the target cell based on the measured channel qualities, e.g. select a cell with the best channel quality

· Option 4: UE selects a cell with the most number of beams whose quality is above a threshold

· Option 5: leave it to UE implementation

For option 1 and 2, one concern is that it may be not easy for the source gNB to configure precise priorities/criteria which may be impacted by many factors, e.g. the latest channel quality of each candidate cell, the load situation. Besides, if there are more than one candidate cells belong to the same priority, then there should be also additional way defined to choose the final target.

For option 3 and option 4, it may not be enough to consider only the channel quality. 
Besides, as the UE may have other services e.g. MBMS service, V2X service, the UE may take the cells that support such services into consideration when selecting a target cell. Therefore we think it can leave to UE implementation.

Proposal 2: It is up to UE implementation to determine the target cell when the conditions fulfils for more than one candidate cells.

2.3 Whether to keep conditional handover configuration after handover

RAN2 has agreed the baseline to release the CHO configuration after a successful handover. During the online discussion, whether to keep the stored CHO configuration after a successful handover is still FFS. From our view, we think there is no need to keep the CHO configuration in that case. One reason is that, after a successful handover, the UE’s serving cell has changed to a new cell, the conditions in the CHO configuration are decided by the previous serving cell before handover which is considered to be cell-specific, and thus the CHO configuration cannot be reused in the new serving cell. Secondly, the new serving cell is not aware of the cell information in the UE stored CHO configuration if multiple CHO candidate cells are included in the CHO configuration, it seems the new serving cell loses control of the CHO configuration. 

Proposal 3: UE does not keep the CHO configuration after a successful handover.

3 Conclusion 

In this contribution, we discuss some open issues on conditional handover and provide the following proposals: 
Proposal 1: RAN2 is requested to study that the source gNB starts data forwarding to the target gNB upon receiving the indication from the UE. 

Proposal 2: It is UE implementation to determine the target cell when the conditions fulfils for more than one candidate cells.

Proposal 3: UE does not keep the CHO configuration after a successful handover.
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