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1 Introduction
At last RAN4 meeting following agreements were reached with regard to UE measurement capability [1]:
Cell re-selection agreements:

	· Reselection to NR-U PCell from NR-U/NR/LTE connected to EPC or 5GC

· Reselection from NR-U PCell to NR-U/NR/LTE connected to EPC or 5GC


Handover agreements:

	· HO to NR-U PCell from NR-U/NR/LTE connected to EPC or 5GC

HO from NR-U PCell to NR-U/NR/LTE connected to EPC or 5GC


Measurement capability agreements:
	-Frequency layers: same as for Rel-15 SA NR (for RRC_IDLE and RRC_CONNECTED, respectively) 

-Reporting criteria: new reporting criteria for RSSI and channel occupancy measurements (non-CA intra-frequency and inter-frequency) are to be added


In this contribution, we discuss the serving cell requirements for standalone, and more specifically how (if) they are affected by the LBT by taking into account the above agreements.
2 Discussions on handover requirements
2.1 Existing handover requirements
The existing handover requirements are defined as follows [2]:
Dhandover = RRC procedure delay + Tinterrupt
Where Tinterrupt is defined as follows:


Tinterrupt = Tsearch + TIU + 20+ T∆ ms

Where 
· Tsearch = the time required to search the target cell when the target cell is not already known when the handover command is received by the UE. If the target cell is known, then Tsearch = 0 ms.
· TIU = the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
· T∆ = time for fine time tracking and acquiring full timing information of the target cell.
2.2 LBT impact on handover requirements
In NR-U operation, the DRS transmitted from the neighbour cells may not be available due to LBT failure. Consequently, the LBT failure increases the total handover delay compared to operation without LBT in license operation. In our view, the simplest way to define the handover delay requirements in NR-U would be to use the existing requirements as baseline and modifying them by accounting for LBT failure which can be of following types:

· Md = the number of configured DRS occasions in the target cell not available at the UE due to LBT failure in the target cell during the cell search time
· Mi = the number of times the target cell did not manage to acquire the channel for transmitting PRACH occasion due to LBT failure
· M∆ = the number of configured DRS occasions in the target cell not available at the UE due to LBT failure in the target cell during the time needed for fine time tracking. 
The interruption time during the handover procedure can then be defined as follows:


Tinterrupt = Tsearch*(1+ Md) + TIU*(1+ Mi) + 20+ T∆*(1+ M∆) ms

Moreover, in order to make the requirements reasonable and avoid that the interruption delay becomes unnecessary too long, there should be a limit on the maximum number of configured DRS occasions that are not available at target cell due to LBT failure in the target cell and UE. This means, Md ≤ K1, Mi ≤K2 and M∆≤ K3 where the values of K1, K2 and K3 can be discussed in future meeting.
· Proposal #1: The interruption time during handover procedure can be defined as follows for a NR-U UE operating in unlicensed based:

· Tinterrupt = Tsearch*(1+ Md) + TIU*(1+ Mi) + 20+ T∆*(1+ M∆) ms
· Where Md ≤ K1, Mi ≤K2 and M∆≤ K3 and values of K1, K2 and K3 are FFS.
3 Summary
In this contribution we have discussed the impact of LBT on handover delay requirements for NR-U operation. Based on the discussions, we have identified that there is an impact on the interruption delay, and have made the following proposal:

· Proposal #1: The interruption time during handover procedure can be defined as follows for a NR-U UE operating in unlicensed based:

· Tinterrupt = Tsearch*(1+ Md) + TIU*(1+ Mi) + 20+ T∆*(1+ M∆) ms
· Where Md ≤ K1, Mi ≤K2 and M∆≤ K3 and values of K1, K2 and K3 are FFS.
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