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1 Introduction
In RAN#80 a new work item on Even further Mobility enhancement in E-UTRAN was approved [1]. 
In RAN2#104 [2] solutions to improve mobility robustness was discussed and initial agreements were made: 
Agreements

1
RAN2 will consider a conditional handover: This is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

2
Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

=>
FFS on the exact details of the procedures
Further details of the conditional handover was discussed and following was agreed:
1
Support configuration of one or more candidate cells for conditional handover.

=>
FFS how many candidate cells (UE and network impacts should be clarified).
In RAN2#105 further discussion on conditional handover reached 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).

This contribution discusses further details of conditional handover procedure. This contribution revises R2-1901495 with additional proposals to support explicit and implicit means to deconfigure a previously configured conditional handover. 
2 Details of conditional handover procedure
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. Detailed format and structure the message can be left for stage:3 discussion. Our companion contribution [3] addresses different trigger conditions applicable for conditional handover.
As with the legacy reconfiguration, the UE should first check whether it can comply with the received conditional reconfiguration. For example, the UE should verify that the reconfiguration and/or monitoring the trigger conditions does not exceed UE capabilities. Upon verifying that the it can comply with the conditional reconfiguration, the UE should store the reconfiguration. If the UE is unable to comply with the received reconfiguration, the UE may discard the received reconfiguration. 

Proposal 1:
Upon receiving a reconfiguration with associated trigger condition, the UE verifies whether it can comply with the reconfiguration.

Since the UE disconnects from the serving cell as soon as reconfiguration with mobilityControlInfo is received during baseline handover, there was no need to send a response to the RRC message. But in case of conditional handover, the UE stays in the serving cell until the trigger condition is satisfied. If the UE cannot comply with the reconfiguration with trigger condition, it could be beneficial to indicate the network in a RRC response message with appropriate cause value. 
Proposal 2:
If the UE is able to comply with the conditional reconfiguration, the UE stores the received reconfiguration. 
Proposal 3:
FFS if a response to conditional reconfiguration is needed.  

Even when conditional reconfiguration is supported, it should still be possible for the network to trigger an immediate reconfiguration, i.e. reconfiguration without a trigger condition. UE should be able to handle/process an immediate reconfiguration anytime, even when a conditional reconfiguration is stored at the UE. The immediate reconfiguration if/when received always takes precedence over the conditional reconfiguration. As long as a UE stays in the serving cell, the UE should be able to receive and process any immediate reconfiguration commands from the network irrespective of any stored conditional reconfiguration It should also be possible for the network to trigger immediate reconfiguration to a different target cell or for a target cell for which a conditional reconfiguration already exists at the UE.
Proposal 4:
An immediate reconfiguration with mobility control info always takes precedence over the stored conditional reconfiguration. 
The UE should be able to access the target cell when the trigger condition is satisfied without any further assistance from the source or reading broadcast information in the target cell. To this end, the conditional reconfiguration should provide all the information necessary for the UE to access the target cell. Such information includes RACH configuration for the target cell. Optionally dedicated preambles can be configured for reduced interruption time during handover. It is natural to assume that such parameters will also be provided in case of conditional reconfiguration.

Proposal 5:
Conditional reconfiguration contains information required to access the target cell including RACH configuration, optionally providing resources for contention-free random access.

There could be scenarios where the trigger conditions may not be satisfied for extended periods of time and UE stays in the serving cell. In those cases, a mechanism to release the resources in target cell may be required. Both implicit or explicit mechanisms to determine the validity of conditional reconfiguration can be supported. It should be noted that even after sending a conditional reconfiguration message, the source eNB remains responsible for the RRC connection until the UE successfully sends RRC connection reconfiguration message to target eNB. Hence it should be possible for the source eNB to release the stored conditional reconfiguration. As an example of explicit mechanism, the UE can delete the stored conditional reconfiguration when a deconfiguration message is received from source eNB. 
Proposal 7:
Support explicit deconfiguration of conditional handover by the source eNB.
There may be cases where the explicit deconfiguration may fail, since it depends on reliability of weakest link during mobility procedure, i.e. source-UE connection. It should be also noted that the timing of the CHO is determined by the UE based triggers. So there may be possibility of  CHO execution by the UE while the explicit deconfiguration is initiated by the source. Considering these issues, implicit mechanisms in addition to explicit mechanisms can be studied. As an example of implicit mechanism, UE may be configured to store the conditional reconfiguration up to a validity time preconfigured by the network. UE deletes the stored reconfiguration and stops monitoring the trigger condition, when the validity of stored reconfiguration is expired. The UE also releases the CHO configuration when the handover to the target is successful. 
Proposal 8:
Support implicit deconfiguration of conditional handover based on a validity timer. 
3 Conclusion

In this contribution, we discussed details of conditional handover and  based on the discussions the following proposals were made:

Proposal 1:
Upon receiving a reconfiguration with associated trigger condition, the UE verifies whether it can comply with the reconfiguration.
Proposal 2:
If the UE is able to comply with the conditional reconfiguration, the UE stores the received reconfiguration. 

Proposal 3:
FFS if a response to conditional reconfiguration is needed.  

Proposal 4:
An immediate reconfiguration with mobility control info always takes precedence over the stored conditional reconfiguration. 
Proposal 5:
Conditional reconfiguration contains information required to access the target cell including RACH configuration, optionally providing resources for contention-free random access.

Proposal 7:
Support explicit deconfiguration of conditional handover by the source eNB.
Proposal 8:
Support implicit deconfiguration of conditional handover based on a validity timer.
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