3GPP TSG-RAN WG2 Meeting #105bis
R2-1906396
Reno, United States, May 13th – 17th, 2019                 
Revision of R2-1903558
Agenda Item:
12.3.3.1
Source:
InterDigital Inc.
Title:
Details of Conditional Handover procedure for LTE
Document for:
Discussion, Decision

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: 

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
In RAN2#105bis [3], further information about the CHO command content and signalling from the network were approved:

1: 
The CHO command contains at least the configuration information of target cell(s) and triggering conditions. 

1  Existing Ax measurement events can be used for executing CHO. FFS which Ax events can be used.

2  Conventional handover overrides any configured conditional handover command
3  The network can inform the UE to release CHO configurations (e.g. candidate cells) by RRC signaling.
This contribution discusses further details of conditional handover procedure. This contribution revises R2-1903558 with additional details on the response to conditional reconfiguration and the support explicit deconfiguration and modification of 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 cell when the relevant condition is met. Our companion contribution [4] 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 whether the UE is able to comply with (part of) the configuration. Upon verifying that 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  discards the received reconfiguration. 

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. 

For normal handover case, the UE either confirms the success of the HO via a RRCReconfigurationComplete message or it triggers a re-establishment procedure if the UE determines that it cannot comply with the received re-configuration.   In the case of conditional handover, the UE should report to the network whether it can comply with the reconfiguration and whether it has stored it. This would allow the network to know if CHO is valid for the given target cell and act accordingly 
Proposal 3:
The UE sends a  response to conditional reconfiguration possibly either for success  or failure to comply with the configuration.  

There could be scenarios where the trigger conditions may not be satisfied for extended periods of time or conditions and configuration in the target cell may have changed.  In those cases, a mechanism to release a target cell configuration and/or modify the resources associated to 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 and/or modify 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 4:
Support explicit deconfiguration or modification 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.  Furthermore, it would beneficial for the network to know that after a certain period of time the UE will not use the stored configuration and will delete it without it having to send additional signaling for the removal of the configuration.   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 configured 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 5:
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:
The UE sends a  response to conditional reconfiguration possibly either for success  or failure to comply with the configuration.  

Proposal 4:
Support explicit deconfiguration or modification of conditional handover by the source eNB.

Proposal 5:
Support implicit deconfiguration of conditional handover based on a validity timer. 
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