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1. Introduction 
New WI “NR mobility enhancements” [1] specifies to study Conditional HO (CHO) as a solution to improve mobility robustness. In this paper, we discuss the details on CHO preparation, execution and completion procedures.  
2. Discussion
2.1 Multiple target cell CHO preparation 
The main idea of conditional HO is to send the HO command early, when the source link channel conditions are good, to reduce the HO Command delivery failure. To support this, the source cell may configure lower thresholds for Measurement reporting than the traditional HO thresholds. Thus, the UE will send a Measurement Report when the channel conditions of the source link are still good enough and receive a HO command early than a traditional HO command. 
[bookmark: _Ref902990]Observation 1. Conditional HO (CHO) command is sent earlier than a traditional HO command, i.e. even before the HO trigger conditions are met.
As the measurement report thresholds are lower, UE may report multiple candidate target cells that meet the criteria. The source cell can select one of these candidate cells as the target cell. However, the channel conditions may vary before the UE performs handover to the target cell and thus the chosen cell may not be the best cell for HO. Thus, the source cell should support configuring multiple candidate target cells as conditional HO Cells and configure the thresholds/events on when to perform HO to the target cell. This allows the UE to switch to the target cell when it is time to HO without waiting for another HO Command from the source cell.
[bookmark: _Ref902996]Observation 2. The target cell to which the UE performs HO cannot be determined accurately when the conditional HO command is sent to the UE.
[bookmark: _Ref903002]Proposal 1. Support preparing multiple candidate target cells for conditional handover.
Figure 1 below shows the signaling procedures to support conditional HO. CHO has three phases similar to traditional HO. However, there are multiple aspects of the HO procedures that are different for CHO compared to traditional HO. Below we discuss the changes to be supported for CHO. 



[bookmark: _Ref876263]Figure 1. Conditional HO procedure
On receiving a measurement report from the UE, the source cell can decide to support CHO and thus prepare multiple candidate target cells as shown in step 2. The source cell also has to inform the UE on the conditions to trigger HO to each of the candidate target cells. 
[bookmark: _Ref903008]Proposal 2. Support sending the below CHO information to the UE for each candidate target cell:
· condition to trigger a HO to the target cell 
· RRC Reconfiguration to use to connect to the target cell
Step 3 in the figure above shows that the CHO information is sent in a single RRC message to the UE. However, it is also possible to send the CHO trigger information in a separate message than the target cells RRC Reconfiguration information. We think that it is more useful to get agreements on the basic design of CHO in the first meeting and discuss the details of the RRC Reconfiguration message content and the RRC messages sent to the UE for CHO in the future meetings.
2.2 Source cell connection handling
As the CHO information sent in step 3 is only to inform the UE on when to trigger the HO but not to trigger a traditional HO, the UE should continue operating on the source cell connection without releasing the source connection (unlike traditional HO). Thus, to support operating on source cell connection, UE should continue RRM on source cell and support measurement report as per the source cell measurement configuration. 
[bookmark: _Ref903012]Proposal 3. UE continues measurements/reporting on source cell as per the serving cell baseline configuration even after receiving the CHO command.
UE may send additional measurement reports on source cell even after receiving the CHO command. The source cell can modify the configuration for CHO and inform the UE to either modify or cancel the CHO configuration for the candidate target cells. Thus, UE needs to support receiving additional RRC messages on source cell even after receiving the CHO command and update the CHO configuration.
[bookmark: _Ref903015]Proposal 4. UE supports receiving CHO configuration modifications (either to modify or cancel) from the source cell before executing HO to the target cell and update the CHO configuration accordingly.

2.3 CHO execution 
On receiving the CHO information at step 3, UE has to start monitoring the candidate target cells to determine if the CHO trigger events are satisfied in addition to performing measurements on the source cell.
[bookmark: _Ref903020]Proposal 5. UE evaluates the CHO trigger conditions for each candidate target cell on receiving the CHO command, while operating on the source cell as per the source cell RRC configuration.
As multiple candidate target cells are configured for CHO, the UE should select one of the  candidate target cells that meet the CHO conditions as the target cell for HO, if that is the best cell on the frequency.  As the candidate target cell RRC Reconfiguration messages are sent to the UE at step 3, UE already has the target cell information to perform RACH on the target cell without the need for another HO command from the source cell to receive this information. UE releases the source cell connection, releases the CHO configuration, performs RACH on target cell and transmits RRC Reconfiguration complete message to the target cell as shown in steps 4, 5, 6 of the figure above. 
[bookmark: _Ref903028]Proposal 6. When the candidate cell satisfying the CHO trigger condition is the best cell on the frequency, the UE selects the candidate cell as the target cell, and, performs HO execution with target cell using the target cell config sent in the CHO command without waiting for another RRC Reconfiguration message to perform HO.
[bookmark: _Ref903033]Proposal 7. On selecting the best cell for CHO, UE releases the source cell connection and the CHO configuration for the other candidate target cells.
2.4 CHO completion
During a traditional HO, source cell stops data tx to the UE and initiates SN Status Transfer, data forwarding to the target cell after sending the HO command to the UE. However, in a CHO, the source cell does not know which candidate target cell the UE would choose as the target cell for HO execution. Thus, it is not feasible to initiate SN Status Transfer after the CHO command transmission. 
During a CHO, UE sends RRC Reconfiguration complete message to the target cell on successful HO execution as shown in step 6. On receiving this message, the target cell can inform the source cell about the successful HO execution as shown in step 7. At this point, the source cell can stop data tx to the UE and initiate SN Status Transfer and data forwarding to the target cell. The source cell can also release the UE context at the other prepared target cells as shown in step 9. After receiving the SN Status Transfer, the target cell can perform path switch procedure and then release the UE context at the source cell similar to traditional HO.
[bookmark: _Ref903038]Proposal 8. On receiving the CHO RRC Reconfiguration complete message from the UE, the target cell informs the source cell about the successful CHO execution to trigger the SN Status Transfer and data forwarding from source cell to the target cell.
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. Conditional HO (CHO) command is sent earlier than a traditional HO command, i.e. even before the HO trigger conditions are met.
Observation 2. The target cell to which the UE performs HO cannot be determined accurately when the conditional HO command is sent to the UE.
Proposal 1. Support preparing multiple candidate target cells for conditional handover.
Proposal 2. Support sending the below CHO information to the UE for each candidate target cell:
· condition to trigger a HO to the target cell 
· RRC Reconfiguration to use to connect to the target cell
Proposal 3. UE continues measurements/reporting on source cell as per the serving cell baseline configuration even after receiving the CHO command.
Proposal 4. UE supports receiving CHO configuration modifications (either to modify or cancel) from the source cell before executing HO to the target cell and update the CHO configuration accordingly.
Proposal 5. UE evaluates the CHO trigger conditions for each candidate target cell on receiving the CHO command, while operating on the source cell as per the source cell RRC configuration.
Proposal 6. When the candidate cell satisfying the CHO trigger condition is the best cell on the frequency, the UE selects the candidate cell as the target cell, and, performs HO execution with target cell using the target cell config sent in the CHO command without waiting for another RRC Reconfiguration message to perform HO.
Proposal 7. On selecting the best cell for CHO, UE releases the CHO configuration for the other candidate target cells.
Proposal 8. On receiving the CHO RRC Reconfiguration complete message from the UE, the target cell informs the source cell about the successful CHO execution to trigger the SN Status Transfer and data forwarding from source cell to the target cell.
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