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1 Introduction
At last RAN4 meeting the impact of LBT on handover procedure was discussed and following agreements were reached [1]:
	SI reading in HO requirements
Postpone the discussion until/if the procedure is agreed in RAN2
The interruption time for NR FR1 – NR FR1 handover in NR-U: 
Tinterrupt = Tsearch + TIU + [20] + [image: image2.png]


 ms
where 
Tsearch is 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. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥[-2] dB, then Tsearch = (1+ L1)* Trs + 2 ms. If the target cell is an unknown inter-frequency cell and the target cell Es/Iot≥[-2] dB, then Tsearch = [(3+ L1´)* Trs + 2] ms where L1 and L1´ is the number of DRS occasions missed due to DL LBT during the intra-frequency and inter-frequency detection period, respectively.
T∆ is the time for fine time tracking and acquiring full timing information of the target cell. T∆ = (1+ L2) * Trs  ms where L2 is the number of DRS occasions missing at the UE due to DL LBT during the time tracking period.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to: (1 + L3) * TSSB,RO + 10 ms where TSSB,RO is the SSB to PRACH occasion association period [3] and L3 is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.
Trs is the DRS periodicity of the target NR cell, details are FFS.
L1≤ L1,max, L´1≤ L´1,max, L2≤ L2,max, L3≤ L3,max, and the maximum values Li,max are TBD.
FFS on UE behavior when L1 > L1,max, L´1 > L´1,max, L2> L2,max, or L3> L3,max.



The principle for defining the handover requirements was agreed as shown above. The values of L1,max, L´1,max, L2,max and L3,max were agreed as FFS. In this contribution we discuss and provide our view on the values for these parameters and also discuss the UE behavior when the number of DRS occasions missed due to DL LBT exceeds the maximum allowed value. 
2 Discussions 
RAN4 needs to discuss and agree on the values for L1,max, L´1,max, L2,max and L3,max which are as follows:
· L1,max is the number of DRS occasions missed due to DL LBT during the inter-frequency detection period and the target cell Es/Iot≥[-2] dB:

· L´1,max is the number of DRS occasions missed due to DL LBT during the inter-frequency detection period and the target cell Es/Iot≥[-2] dB 
· L2,max is the number of DRS occasions missing at the UE due to DL LBT during the time tracking period.
· L3,max is the number of PRACH occasions that are unavailable for PRACH transmission due to LBT failure.
The existing cell search requirements are defined as function SMTC periodicity. With increased SMTC periodicity, the UE has to wait longer to complete the cell search if no signals were found due to LBT failure. Therefore the number of missed DRS occasions due to DL LBT should be rather small when SMTC periodicity is large. When the SMTC periodicity is small, on the other hand, it should be possible to use a larger value for the maximum number of missed DRS occasions because the time until next occasion is relatively short. Based on this understanding, we propose to define L1,max and L’1,max  based on SMTC periodicity as shown in proposal #1. L3,max can be defined in a similar way, i.e. the maximum allowed missed occasions are kept small when the PRACH periodicity is long and vice versa. The reason is, when the PRACH transmission opportunity occurs sparsely in time and UE is unable to transmit on that occasion, the UE may need to wait for quite some time until it can attempt again. In this case, L3,max should be set to a small value. Based on this understanding, we have made proposal #2 for L3,max.   
· Proposal #1: L1,max and L’1,max  are set to 4 and 8 when TSMTC > 40 ms and TSMTC ≤ 40 ms respectively.   
· Proposal #2: L3,max is set to 2 and 4 when TRA > 40 ms and TRA ≤ 40 ms respectively.   
L2,max is used by the UE to perform time tracking of the target cell, and the use case is similar to Ms in the serving cell in the sense that the UE is expected to receive and measure on DL signals. Similar to the motivation provided above for the relation between L1,max and DMTC periodicity, the L2,max can be defined based on the configured DRX periodicity, i.e. L2,max is set to a smaller value when DRX periodicity is long and L2,max is set to a larger value when DRX period is short.
Proposal #3: L2,max =8 when DRX cycle length < 1.28 seconds, and L2,max =4 when DRX cycle length ≥ 1.28
UE behavior upon exceeding the LBT targets
Another FFS in [1] is related to the UE behaviour when the number of missed DRS occasions exceeds the allowed LBT thresholds. From a LBT perspective, the handover procedure depends on multiple sub-procedures (e.g. searching of the target cell, time-tracking of the target cell and PRACH transmission on target cell). The UE needs to pass all of them to succeed with the whole procedure. For example, if UE was able to detect the target cell while fulfilling the L1,max threshold, the procedure may still fail due to too many LBT failures during time tracking. According to the current UE behaviour, the UE shall perform RRC re-establishment when the handover procedure fails and this applies also for NR-U. Hence, we propose that UE stops the handover procedure when it fails to fulfil any of the conditions related to L1,max, L’1,max, L2,max and L3,max. 
· Proposal #4: The UE stops the handover procedure if it fails to fulfil any of the following conditions: L1 > L1,max, L´1 > L´1,max, L2> L2,max, or L3> L3,max.
3 Summary
In this contribution we have discussed and provided our view on the parameters related to the maximum number of occasions DRS is not available during handover procedure, and we have discussed the associated UE behaviour. Based on the discussions, we have made following proposal: 

· Proposal #1: L1,max and L’1,max  are set to 4 and 8 when TSMTC > 40 ms and TSMTC ≤ 40 ms respectively.   
· Proposal #2: L3,max is set to 2 and 4 when TRA > 40 ms and TRA ≤ 40 ms respectively.   
· Proposal #3: L2,max =8 when DRX cycle length < 1.28 seconds, and L2,max =4 when DRX cycle length ≥ 1.28 seconds.  
· Proposal #4: The UE stops the handover procedure if it fails to fulfil any of the following conditions: L1 > L1,max, L´1 > L´1,max, L2> L2,max, or L3> L3,max.
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