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Introduction
In the RAN2#105meeting, agreements about conditional handover were made as following:
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).
		=>FFS how to include the CHO conditions in UE configuration
Some basic operations for conditional handover have been made as above, but the details of the procedure are FFS. This contribution will further discuss the basic principles based on detailed issues for the conditional handover according to the proposed procedure signaling.
Discussion
The signaling procedure of conditional handover is proposed as following which can be taken as baseline procedure for conditional handover in control plane between the eNB and UE:


Figure 1: Conditional handover procedure
As the figure shows, the conditional handover can be divided into 2 phases. In phase 1, the UE reports the neighbor cells that meet the event 1 to serving cell. The serving cell prepares the candidate cells for the UE according to the measurement report from the UE or any other available information at the network. It is agreed that “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). The UE accesses the prepared target when the relevant condition is met.” The event 2 in the figure can be taken as the HO triggering condition(s). In phase 2, the UE initiates the handover execution to the target candidate cell when this cell meets the condition of event 2. Upon the handover completion, the target candidate cell indicates the source serving cell, then the source serving cell sends UE context release message to other candidate cells to release the UE context.
Proposal 1: Figure 1 can be taken as the baseline for the signaling procedure of conditional handover.
The following detailed issues are discussed based on this procedure.
Issue 1: capability of the UE to be able to configure with conditional handover
Considering the conditional handover is an enhancement of handover, and it is discussed in Release 16, the capability to support conditional handover should be reported to the network. Usage of conditional handover is decided by the network according to capability of the UE and the network implementation.
Proposal 2: The UE capability of supporting conditional handover should be defined and reported to the network.
Issue 2: measurement configuration
The event 1 is used to filter neighbor cells that the channel quality is good which are suitable to be chosen as candidate cells. It can be such that neighbor cell quality is above a threshold, and the current event A4 and A5 could be used. Or it can be such that neighbor cell quality is better than the serving cell, and the current event A3 could be used. For event 1, current measurement events configuration can be reused.
Proposal 3: The current events such as A3, A4 and A5 can be reused for the configuration of event 1 which is used to report potential candidate cells. 
The UE will initiate handover to the target candidate cell when this cell meets the condition of event 2. Event 2 can be configured by the source cell or it can be configured by candidate cells. The node which makes the configuration of condition of handover is in charge of the handover execution condition. It seems the serving cell is more suitable to be in charge, considering the serving cell is aware of the UE information and channel quality variation of the serving cell, so the event 2 configuration should be generated by serving cell in step 5 when the serving cell configures the UE with conditional handover configuration. Similar with event 1, the current event configuration such as A3, A4, and A5 could be reused for event 2 to choose the suitable candidate cell.
Proposal 4: The event 2 i.e. the HO triggering condition should be configured by serving cell with the configuration of the candidate cells, and the current event such as A3, A4 and A5 can be reused for the configuration of event 2.
Considering the quality variation of the serving cell may be different in different directions, it is flexible if the condition of handover execution is configured to be different for different candidate cells. For example, in a specified direction of the serving cell, the quality of the serving cell is declined rapidly, so the threshold of handover execution condition to access this neighbor cell can be set higher than other neighbor cells. In order to reduce signaling overhead, it is better to configure the condition of event 2 per candidate cell group which could share the same trigger condition.
Proposal 5: The configuration for event 2 should be configured per candidate cell group.
Issue 3: structure of conditional handover configuration message
For conventional handover, the RRCConnectionReconfiguration with mobilityControlInfo is used as handover command, and it is agreed the HO command type of message contains dedicated RRC configuration(s). It is straightforward and simple to use the same message as the command for conditional handover.  The command is generated by candidate cells. 
Proposal 6: RRCConnectionReconfiguration with mobilityControlInfo is reused as the conditional handover command from candidate cell.
Upon reception of the responses from the prepared cells, the serving cell will send the conditional handover configuration to the UE including the handover commands from each candidate cells. The conditional handover configuration message is used to assemble the handover commands from candidate cells into one message to send to the UE. This message can reuse RRCConnectionReconfiguration.
Proposal 7: RRCConnectionReconfiguration is used as conditional handover configuration message, and it is generated by the serving cell to assemble the handover commands from candidate cells.
In conventional handover, the handover command is transparent for source serving cell to send to UE, the same principle can be reused in conditional handover, which is simple for source serving cell. That is, the source serving cell only needs to assemble the handover commands from each candidate cells to one message without modification. Combine the configuration of event 2, an example of the structure of the message used for conditional handover configuration is shown in the figure below.


Figure 2: structure of conditional handover configuration
Proposal 8: The message structure in figure 2 should be taken into consideration.
Issue 4: whether indicating serving cell upon handover execution
The handover execution is decided by the UE, if the UE doesn’t indicate to the serving cell the handover execution, when and to which candidate cell the serving cell should perform data forwarding is unknown. Considering the bad channel quality upon handover execution, the indication may be lost to the network which will lead in longer data forwarding latency, so the performance of the solution to trigger data forwarding based on the UE informing the source serving cell of the execution of conditional handover is not stable, network based solution for data forwarding should be discussed which should be discussed by RAN3. Without indication to source serving cell upon handover execution is preferred.
Proposal 9: Indicating serving cell upon handover execution is not preferred.
Issue 5: coexistence with conventional handover command
The conventional handover command should coexist with the conditional handover. Following the reception of   conventional handover command, the UE should perform handover immediately according to the conventional handover command regardless of the conditional handover condition is met or not i.e. conventional handover overrides any configured conditional handover command. 
Proposal 10: Conventional handover overrides any configured conditional handover command. Upon reception of the conventional handover command, the UE should perform handover immediately according to the conventional handover command.
Issue 6: de-configuration for conditional handover command
Considering the prepared cell meeting event 1 may not be valid all the time due to the mobility of the UE, a leaving condition should be configured in measurement configuration. If the leaving condition is met, the measurement should be reported, and the serving cell can make decision to release the candidate cells based on the measurement report.
Proposal 11: Leaving condition should be configured in event 1.
Based on the measurement report, the serving cell can decide to release the candidate cells which met the leaving condition. Signaling is needed to send to UE to release the candidate cell, meanwhile, the source cell should indicate the prepared cell to release the configuration of the UE. Furthermore, considering the network should control the configuration flexibly, the candidate cell can request the source cell to release the reserved configuration for the UE, and the serving cell should send signaling to the UE to release the configuration of the candidate cell. So the signaling based de-configuration of the candidate cell should be supported. 
Proposal 12: The network can inform the UE to release the candidate cell by signaling.
Conclusion
In this contribution, we propose:
Proposal 1: Figure 1 can be taken as the baseline for the signaling procedure of conditional handover.
Proposal 2: The UE capability of supporting conditional handover should be defined and reported to the network.
Proposal 3: The current events such as A3, A4 and A5 can be reused for the configuration of event 1 which is used to report potential candidate cells. 
Proposal 4: The event 2 i.e. the HO triggering condition should be configured by serving cell with the configuration of the candidate cells, and the current event such as A3, A4 and A5 can be reused for the configuration of event 2.
Proposal 5: The configuration for event 2 should be configured per candidate cell group.
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