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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.

Based on this, anyhow standalone NR-U deployment should be specified which is the new feature to be considered in this WI. For the detail on the behaviour we can refer the 38.889 [1] as below:
	For connected mode mobility, the main issue identified for NR operation in unlicensed band is the reduced transmission opportunities for different signalings due to LBT failure.
The following modifications to mobility-related procedures have been identified as beneficial to study:
· 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. 

· Potential modifications to the measurement reporting quantities, to the measurement reporting triggers and to the condition used by the UE when delaying the time at which it applies a reconfiguration for mobility that are based at least on channel occupancy and RSSI should be studied.



This have clearly identified necessity for including channel occupancy in connected mode mobility in NR-U.
In this paper we discuss on the introduction of conditional HO for NR-U with the enhancement of new feature considering channel occupancy.
Discussion 
NR-U bearing unreliability 
To efficiently use a bunch of unlicensed spectrum, there should be a cost for avoiding the regulatory limitation. LBT (listen-before-talk) makes arbitrary interruption of transmission at the unlicensed node including gNB and UE. Due to this, essential reference signal used for RRM and mobility decision could be punctured arbitrarily and control plane signalling between UE and gNB might be delayed too. 
Observation 1. NR-U has RRM and mobility aspects to be tackled. One is less of RRM samples, the other is uncontrolled delay on the transmission of both data and control signal. 

We focus on the latter problem i.e., uncontrolled delay on CP signalling from now on. Even there could be a fast link drop due to high frequency NR-U band, the main cause of CP signalling delay is aforementioned LBT protocol and unknown channel access pattern among nodes using this unlicensed spectrum regardless of high or low frequency used. It is totally unknown that how frequently and how long the channel is occupied by other nodes using unlicensed spectrum. This arbitrary delayed control plane transaction in connected mode mobility might make uncontrolled result such as out of network control and RLF. 
Tackling this using conditional handover seems to be one of straightforward ways. Conditional Handover has been appeared in NR mobility section as there was the concern on the unreliability of control plane transactions not only for high frequency usage but also even low frequency cases with some specific mobility case. As indicated in those agenda item, the basic operation is that serving node gives the condition on which UE autonomously executes the handover to one of the target cells given a priori. Therefore, even though the transmission of the measurement report or reception of the corresponding handover command from the serving node lost the optimal timing, still UE can determine to handover to one of the appropriate target cells by itself. And RLF is prohibited from this.

Proposal 1. For tackling uncontrolled delay on CP signalling in NR-U connected mode mobility, introduction of conditional HO is necessary.

Considering channel occupancy 
As indicated in the above WID and TR 38.339, the outstanding feature in RRM for NR-U mobility is channel occupancy and RSSI measurement. There could be first discussion on how to measure the channel occupancy and RSSI for the mobility decision metric especially reflecting the NR specific features. There are new aspects to be considered for NR i.e., reference signals types, subcarrier spacing and BWP concept etc.
Observation 2. Channel occupancy and RSSI measurement needs to be defined for the NR specific mobility decision metric by considering reference signal types, subcarrier spacing, BWP concept etc. 

Proposal 2. RAN2 designs the channel occupancy and RSSI for the mobility decision metric by considering reference signal types, subcarrier spacing, BWP concept. 

Besides not only the metric but for the related mobility procedure should be adopted for NR features. These two metric i.e., channel occupancy and RSSI were used in LTE too, however these metric is only used for the network side knowledge which is mainly used for the identification of channel business on neighbor frequencies. This is finally used for the decision of relocation of UE. 
Just reporting these metrics in the measurement report message could be straightforward since LTE already has this. There would be minor modification on measurement reporting procedures for NR-U. Now the main issue is how to adopt this new metrics into the conditional handover proposed in above P1. Otherwise NR-U standalone UE in connected mode cannot operate for the mobility.
Observation 3. It is straightforward to adopt the channel occupancy and RSSI metric into the conditional handover for NR-U standalone connected mode UE mobility.

Proposal 3. RAN2 agree to introduce the channel occupancy and RSSI metric into the conditional handover mechanism for NR-U.

Conclusion 
Based on above discussion, we have the following proposals:
Proposal 1. For tackling uncontrolled delay on CP signalling in NR-U connected mode mobility, introduction of conditional HO is necessary.
Proposal 2. RAN2 designs the channel occupancy and RSSI for the mobility decision metric by considering reference signal types, subcarrier spacing, BWP concept. 
Proposal 3. RAN2 agree to introduce the channel occupancy and RSSI metric into the conditional handover mechanism for NR-U.
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