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1. Introduction
In last meeting RAN4 92, the RRM requirements and impact of NR-U are discussed, and the potential agreements and the remaining open issues about handover requirements are summarized in the WF [1]. 
In this paper, we discuss the requirements of handover in NR-U based on the discussion in the last meeting and the progress from other groups.
2. Discussion
The existing requirements of NR handover procedure are defined in 6.1 TS 38.133 [2]. For handovers form NR FR1 cell to NR FR1 cell. The procedure delays Dhandover equals the maximum RRC procedure delay to be defined in clause12 in TS 38.331 [3] plus the interruption time. The interruption time is defined as follows:
“
Tinterrupt = Tsearch + TIU + 20+ T∆ ms
Where:
Tsearch is the time required to search the target cell.
T∆ is time for fine time tracking and acquiring full timing information of the target cell.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell.
”
As described in TS 38.133 [2], during the handover procedure, TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. However, in NR-U scenarios, the transmission of PRACH may be dropped due to UL LBT failure. Therefore, TIU is relate to not only the time for acquiring the first available PRACH occasion but also transmissions dropping due to LBT. In this way, the description of TIU for handover in NR-U scenarios should be clarified.
Observation 1: The description of interruption uncertainty of the handover process in NR-U need to be clarified to capture the impact of acquiring the available PRACH and occasion the UL transmission dropping due to LBT failure.
Proposal 1: The description of interruption uncertainty of the handover procedure in NR-U should be clarified as:
“TIU is the interruption uncertainty due to the random access procedure when sending PRACH to the new cell.”
Based on the agreements from RAN2 #107, a UL LBT failure is under discussion to handle the dropping of UL transmission of LBT failure, which is shown as follows:
	Agreements in RAN2 #107
L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 
The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type
UL LBT failures are detected per BWP
The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Baseline Mechanism, further enhancements not precluded: 
A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 
Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
The timer is started/restarted when UL LBT failure occur. 


 
Therefore, the UE behaviour of PRACH transmission to the target cell will be restricted by the UL LBT mechanism. In this way, the interruption uncertainty related to PRACH transmission to the target cell depends on the maximum number of LBT failures defined in the UL LBT failure mechanism.
Observation 2: The interruption uncertainty related to PRACH transmission to the target cell depends on the maximum number of LBT failures defined in the UL LBT failure mechanism.
Thus, from RAN4 perspective, we should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TIU of the handover procedures in NR-U.
Proposal 2: From RAN4 perspective, we should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TIU of the handover procedures in NR-U.

3. Conclusions
Observation 1: The description of interruption uncertainty of the handover process in NR-U need to be clarified to capture the impact of acquiring the available PRACH and occasion the UL transmission dropping due to LBT failure.
Proposal 1: The description of interruption uncertainty of the handover procedure in NR-U should be clarified as:
“TIU is the interruption uncertainty due to the random access procedure when sending PRACH to the new cell.”
Observation 2: The interruption uncertainty related to PRACH transmission to the target cell depends on the maximum number of LBT failures defined in the UL LBT failure mechanism.
Proposal 2: From RAN4 perspective, we should wait for RAN2 decision on the UL LBT failure mechanism before making the requirements for TIU of the handover procedures in NR-U.
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