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1. Introduction
At the RAN1#84 meeting and RAN1 #84bis meeting and RAN1 #85 meeting, RAN1 had achieved some agreement for UL LBT in [1], [2] and [3]. In this contribution, we will share our views on the remaining issue of UL LBT.
2. Discussion
2.1. LBT for SRS
For the case of the sounding reference signal (SRS) not immediately followed by PUSCH, LBT should still be required to satisfy the regulatory requirement. The benefit of LBT of SRS is not only the avoidance of potential collision with other nodes, but also the accurate interference estimation. Besides, SRS has 1-symbol duration, which is much shorter than dedicated reference signal (DRS). Thus, the LBT design for DRS or the LBT based on a 25us clear channel assessment (CCA) could be used for SRS without PUSCH. 
Proposal 1: For the case of the SRS not immediately followed by PUSCH, LBT for SRS transmission can use the LBT based on a 25us CCA or LBT for DRS.

2.2. UL Continuous Transmission
For the DL and UL transmission occurring on the same channel, whether it is eNB initiated transmit opportunity/maximum channel occupancy time (TxOP/MCOT) shared by UE or UE initiated TxOP/MCOT shared by itself or other UE, a TXOP/MCOT is started after Cat4 LBT and an LBT based on a 25us CCA is performed for any of the new transmission within the TXOP/MCOT limit. UL transmission out of the TXOP/MCOT should be regarded as a new TXOP/MCOT and the Cat4 LBT should be performed for UE.
Proposal 2: A TXOP/MCOT is started after Cat4 LBT and an LBT based on a 25us CCA is performed for any of the new transmission within the TXOP/MCOT limit. For outside of TXOP/MCOT, the Cat4 LBT should be performed.
In a TXOP/MCOT, for a set of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in the set, the UE continues to transmit without performing LBT for all the remaining subframes in the set.
For a set of consecutive scheduled subframes with gaps that are subject to LBT, if LBT succeed for a subframe in that set, in order to avoid losing channel, UE behaviours is as follows for gap between on-consecutive transmission in the remaining subframes:
· Alt1:  send the sparse reservation signal. 

· Alt2:  perform an LBT based on a 25us CCA.
Proposal 3: For the case of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in the set, the UE continues to transmit without performing LBT for all the remaining subframes in the set.
Proposal 4: For the case of consecutive scheduled subframes with gaps that are subject to LBT, if LBT succeed for a subframe in that set, UE behaviours is as follows for gap between on-consecutive transmission in the remaining subframes:

· Alt1:  send the sparse reservation signal. 

· Alt2:  perform an LBT based on a 25us CCA.
2.3. Others

Two Stage Grants

In case of two staged grant based operation for scheduling UL, we think either below options for LBT can be considered:
· Opt1: The two stage grant carries the LBT type.

· Opt2: The first grant provides high level information (e.g., RB allocation, MCS etc ) without LBT type, the second grant triggers the actual transmission and indicate LBT type

· Opt3: The first grant provides high level information (e.g., RB allocation, MCS etc) with LBT type, the second grant triggers the actual transmission and whether to perform LBT.
· Opt4: The first grant provides high level information (e.g., RB allocation, MCS etc) with LBT type, the second grant triggers the actual transmission and whether to perform LBT. If the second grant carries the LBT type, the actual transmission uses it to carry on the channel access process. On the contrary, the actual transmission uses the LBT type indicated in the first grant.
For opt1, LBT type can be updated in a timely manner, but there is large signalling overhead. For opt2, it can indicate the appropriate LBT type for the actual transmission. For opt3, the signalling overhead can be reduced to a certain extent. But the actual transmission of the LBT type may not be the best. However, opt4 is a compromise solution based on the pros and cons of the above options.
Proposal 5: For the case of two stage grant, LBT type for the actual transmission can be indicated based on opt4.
Energy Detection Threshold
LAA Uplink energy detection threshold can reuse DL energy detection threshold conclusion.
3. Conclusion
In this contribution, remaining details of LBT design for eLAA are presented. In summary, we propose:
Proposal 1: For the case of the SRS not immediately followed by PUSCH, LBT for SRS transmission can use the LBT based on a 25us CCA LBT or LBT for DRS.

Proposal 2: A TXOP/MCOT is started after Cat4 LBT and an LBT based on a 25us CCA is performed for any of the new transmission within the TXOP/MCOT limit. For outside of TXOP/MCOT, the Cat4 LBT should be performed.

Proposal 3: For the case of consecutive scheduled subframes without any gaps that are subject to LBT, after the first successful LBT in the set, the UE continues to transmit without performing LBT for all the remaining subframes in the set.
Proposal 4: For the case of consecutive scheduled subframes with gaps that are subject to LBT, if LBT succeed for a subframe in that set, UE behaviours is as follows for gap between on-consecutive transmission in the remaining subframes:

· Alt1:  send the sparse reservation signal. 

· Alt2:  perform an LBT based on a 25us CCA.
Proposal 5: For the case of two stage grant, LBT type for the actual transmission can be indicated based on opt4.
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