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Introduction
In RP-182878, the objective for mobility aspect in NR-U WI is as follows:
-
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 captured in TR 38.889, the following modifications to mobility-related procedures have been identified as beneficial to study:

· Modifications to mobility-related measurements considering limitations to the transmission of reference signals due to LBT. NR-U needs to consider techniques to handle reduced RS (e.g. SS/PBCH block and CSI-RS) transmission opportunities due to LBT failure.

· Modifications to mobility-related measurements and/or triggers considering limitations related to high channel occupancy. NR-U needs to consider techniques to handle increased interference levels in the unlicensed channel for mobility-related decisions.

· Modifications to mobility-related procedures and/or triggers considering limitations related to the transmission of control plane signalling due to LBT. NR-U needs to consider whether NR-U specific techniques to handle additional signaling delays due to LBT failure are required, if not resolved by general mobility enhancement solutions [RP-181433].

In this document, we propose to consider support of conditional handover with NR-U specific enhancement for mobility in unlicensed carriers.
Discussion
In licensed carrier, the network configures a UE to measure and report RSRP/RSRQ. Based on RSRP/RSRQ measurement results, the network makes mobility decision for the UE.
As discussed in the study, increased interference levels should be also considered to support UE mobility in the unlicensed channel. Thus, as described in WID, we would extend mobility-related measurement reporting for unlicensed operation including channel occupancy indication and RSSI measurements. 
For example, even if RSRP/RSRQ measurement result on the serving cell is good enough for UE to keep staying at the serving cell, channel occupancy could be high on the serving frequency. Thus, if UE reports channel occupancy indication and RSSI measurements, the network could make decision on UE mobility.

However, when channel occupancy is high, UE may not successfully transmit measurement result to the network. To solve this problem, it will be beneficial to support the conditional handover mechanism that RAN2 is discussing under mobility enhancement WI, because UE is allowed to trigger mobility to a target cell without measurement report.
Observation 1: It is beneficial to support the conditional handover mechanism that RAN2 is discussing under mobility enhancement WI for UE mobility in unlicensed carriers.
In unlicensed carriers, UE may need to move from a serving cell to a neighbouring cell in inter-frequency due to high channel occupancy on the serving frequency, even if serving cell quality is still good. This situation could occur even if UE is stationary or slowly moving around in a house or a building. The source cell and the target cell could belong to the same gNB. 

Observation 2: Even if a serving cell is still good, UE may need to perform inter-frequency mobility (e.g. within same gNB) due to high channel occupancy on the serving frequency.

Accordingly, if RAN2 agrees to specify conditional handover as enhanced mobility mechanism in NR licensed, it will be desirable to consider channel occupancy and RSSI measurement as a triggering condition to conditional handover. For example, if configured by gNB, when channel occupancy is higher than a threshold, UE should be able to trigger conditional handover to a inter-frequency target cell. It is beneficial to support NR-U specific condition of triggering conditional handover based on channel occupancy and RSSI measurement.
Proposal 1: If RAN2 agrees to specify conditional handover as enhanced mobility mechanism in NR licensed, conditional handover should be applicable to NR unlicensed carriers as well as NR licensed carriers. 

Proposal 2: NR-U specific condition of triggering conditional handover based on channel occupancy and RSSI measurement should be supported. 
Conclusion

In conclusion, we propose to agree the following proposals for NR-U:
Observation 1: It is beneficial to support the conditional handover mechanism that RAN2 is discussing under mobility enhancement WI for UE mobility in unlicensed carriers.
Observation 2: Even if a serving cell is still good, UE may need to perform inter-frequency mobility (e.g. within same gNB) due to high channel occupancy on the serving frequency.

Proposal 1: If RAN2 agrees to specify conditional handover as enhanced mobility mechanism in NR licensed, conditional handover should be applicable to NR unlicensed carriers as well as NR licensed carriers. 

Proposal 2: NR-U specific condition of triggering conditional handover based on channel occupancy and RSSI measurement should be supported. [image: image1.png]
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