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Introduction
In this contribution, we propose to consider support of conditional handover with NR-U specific enhancement for mobility in unlicensed carriers.
Discussion
The uplink or downlink transmission on an unlicensed frequency is allowed only after LBT success. If uplink LBT procedure fails consecutively, the measurement report wouldn’t be transmitted immediately though the reporting condition is already met. For the same reason, the corresponding handover command also can be significantly delayed. Considering that UE and gNB do not need to exchange any message just prior to the handover execution, the CHO is the most suitable mechanism for handover on unlicensed frequency. 
Observation 1
CHO is the most suitable mechanism to reduce the handover failure caused by LBT failure on unlicensed frequency.
On unlicensed frequency not only RSRP/RSRQ but also channel occupancy should be considered to make a right mobility decision. For instance, even though the RSRP/RSRQ results of the target cell is good enough, the handover to the target is undesirable, if the channel occupancy of the target unlicensed frequency is very high.
RAN2 have not defined a new event based on the channel occupancy measurement in NR-U WI. However, when a better quality cell is found, the channel occupancy result also can be reported through the measurement report triggered by other measurement quantity, e.g. RSRP or RSRQ. Therefore, though the channel occupancy cannot trigger the measurement report, network can take the channel occupancy results into account in legacy handover procedure.
Observation 2
Network in NR-U is able to take the channel occupancy measurement into account when making the handover decision.
UE makes a handover decision based on RSRP and/or RSRP only in CHO. If the CHO is adopted in NR-U without any consideration on the unlicensed frequency, UE may perform the inter-frequency handover even though the target frequency is very congested. If so, the user throughput would decrease significantly due to the frequent LBT failure. This means that the CHO cannot guarantee the quality of target cell as well as legacy handover.
Observation 3
CHO cannot guarantee the quality of target cell on unlicensed frequency in terms of channel occupancy.
If RAN2 agrees that the CHO is the most suitable solution for mobility on unlicensed frequency, it will be desirable to consider the channel occupancy as an execution condition for CHO. For example, if configured by network, when RSRQ of the target cell becomes higher than that of serving cell and the channel occupancy of the target frequency is lower than the threshold, UE should be able to execute the conditional handover to the target cell. Therefore, we propose to define a new event based on the channel occupancy and network should be able to configure the channel occupancy based event as execution condition of CHO. 
Proposal 1
Define a new event based on the channel occupancy. 
Proposal 2
Consider following as a baseline of the new event.

	5.5.4.11    Event U1 (Channel occupancy becomes lower than threshold)

The UE shall:

1>
consider the entering condition for this event to be satisfied when condition U1-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition U1-2, as specified below, is fulfilled.

Inequality U1-1 (Entering condition)

Mu – Hys > Thresh

Inequality U1-2 (Leaving condition)

Mu+ Hys < Thresh

The variables in the formula are defined as follows:

Mu is the measurement result of the channel occupancy, not taking into account any offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).

Thresh is the threshold parameter for this event (i.e. u1-Threshold as defined within reportConfigNR for this event).

Mu, Thresh, Hys are expressed in integer.


Proposal 3
The new event can be set as execution condition of CHO in combination with event A3 or A5.
Conclusion

In conclusion, we propose to agree the following proposals for NR-U: 
Proposal 1
Define a new event based on the channel occupancy. 

Proposal 2
Consider following as a baseline of the new event.
	5.5.4.11   Event U1 (Channel occupancy becomes lower than threshold)
The UE shall:

1>
consider the entering condition for this event to be satisfied when condition U1-1, as specified below, is fulfilled;

1>
consider the leaving condition for this event to be satisfied when condition U1-2, as specified below, is fulfilled.

Inequality U1-1 (Entering condition)

Mu – Hys > Thresh

Inequality U1-2 (Leaving condition)

Mu+ Hys < Thresh

The variables in the formula are defined as follows:

Mu is the measurement result of the channel occupancy, not taking into account any offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).

Thresh is the threshold parameter for this event (i.e. u1-Threshold as defined within reportConfigNR for this event).

Mu, Thresh, Hys are expressed in integer.
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