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Introduction
[bookmark: _Toc242573354]In the work item for NR-U [1], one objective is to support handover between various NR-U deployments like handover between licensed and unlicensed cells. In the work item for NR Mobility Enhancements [2] it has been agreed to support conditional handover to improve the robustness at handover. In this contribution conditional handover for NR-U is discussed.
Discussion
Conditional Handover
Conditional handover aims to avoid RLFs due to a late measurement report that may not reach the network or, if measurement reports have been received, the handover command does to reach the UE before RLF happens and UE starts the re-establishment procedure. These problems are illustrated in the figure below:
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In conditional handover the network configures the UE with triggering conditions for when a handover should be executed. When the conditions are fulfilled, the UE executes the handover without any further order from the network. The advantage of the procedure is that the HO Command like message may be provided to the UE at an earlier stage before the radio conditions have become poor, which increases the chance of a successful transmission of the message. The basic signalling flow for conditional handover is shown in Figure 1.
[image: ]
Figure 1: Conditional handover
In RAN2#105bis in Xi’an Conditional Handover (CHO) was agreed to be introduced in NR to solve the robustness/reliability issues described above. 

Conditional handover for NR-U
According to the WID for NR-U, connected mode mobility is supported for standalone and non-standalone scenarios. The following is stated in the WID:
Mobility: For non-standalone NR-U deployments, connected mode mobility is supported on licensed spectrum using the baseline mobility procedure specified for the concerned licensed radio access technology (LTE or NR). For standalone NR-U deployments, specify mechanisms for inter-cell handover between NR-U and NR-U, inter-cell handover between NR-U and NR, and Inter-RAT handover between NR-U and LTE (connected to either EPC of 5GC). Extensions of mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements.
As conditional handover is being specified for NR and mobility between licensed and unlicensed cells will be supported, conditional handover shall also be supported in NR-U-scenarios.
Observation 1: Conditional handover will be supported in for NR-U scenarios.

A question is whether any additional configuration needs to be specified for NR-U compared to what is specified for NR. At conditional handover the UE is configured with potential target cell(s), triggering conditions for when the handover should be executed and the target configuration. The cells are identified by the PCI (Physical Cell ID). The number of PCIs are limited and if there is more than one cell with the same PCI it is not clear which cell that is referred to and PCI confusion may occur. In licensed spectrum the operators can plan the networks so that PCI confusion does not occur, but in unlicensed spectrum the operators cannot be expected to coordinate the PCIs and therefore it may not be clear to the UE which cell is referred to in the conditional handover configuration. A way to avoid PCI confusion, in the UE, is to add the PLMN identity in the CHO configuration to fully identify the target cell.  
Proposal 1: Add the possibility to have PLMN identity in the CHO configuration to fully identify the target cell. 

[bookmark: _GoBack]One way to avoid signalling when the channel is heavily occupied is to have a lower threshold for reporting measurements (traditional handover measurements) then the gNB may prepare a different cell for the UE and send the configuration to the UE with instructions to execute the handover only if the measurement get worse. That is, a delayed conditional handover execution that is triggered by RSSI or channel occupancy is beneficial for NR-U. This is useful for inter-frequency handovers.
[bookmark: _Toc7748208][bookmark: _Toc7748099][bookmark: _Toc4052554][bookmark: _Toc4022596][bookmark: _Toc1083249][bookmark: _Toc1083179][bookmark: _Toc1082804][bookmark: _Toc1069029][bookmark: _Toc1049894][bookmark: _Toc1049889][bookmark: _Toc1049842][bookmark: _Toc1049769][bookmark: _Toc1049756][bookmark: _Toc1048835][bookmark: _Toc1048808][bookmark: _Toc402366][bookmark: _Toc402228][bookmark: _Toc401823][bookmark: _Toc399670][bookmark: _Toc399448][bookmark: _Toc399430]Proposal 2: RSSI and channel occupancy can be used as triggers for conditional handover. 

[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the following observation and proposal:
Observation 1: Conditional handover will be supported in for NR-U scenarios.
Proposal 1: Add the possibility to have PLMN identity in the CHO configuration to fully identify the target cell.
Proposal 2: RSSI and channel occupancy can be used as triggers for conditional handover.	
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