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1 Introduction
In the previous RAN1#84 meeting, it has been agreed on channel access procedure for eLAA UL as following [1]: 
	Agreements at RAN1#84:
· Support UL LBT based on a Cat-4 channel access procedure.
· Support UL LBT based on a CCA of at least 25 µs before the UL transmission burst.
· FFS: Condition and restriction on when these options are used


In this contribution, we discuss UL channel access for eLAA and provide our views for UL LBT operation.

2 Discussion on UL channel access in eLAA
For LAA UL operation, we consider that the eNB schedules the UL on self-/cross-carrier scheduling with on-going DL transmission on the LAA SCell(s). Figure 1 shows an example of the scenario in which the scheduled UL transmits right after on-going DL transmission on self-carrier scheduling for UL transmission. From the perspective of UL LBT starting time, since the ending subframe of DL transmission burst can be either a full or partial subframe using DwPTS, two options can be considered for performing UL LBT. The option-1 is to perform UL LBT operation on LAA SCell just before UL subframe boundary or at the ending symbol(s) of UL subframe as shown in Figure 1-(a). As shown in Figure 1-(b), the option-2 is that UL LBT operation on UL subframe right after UL subframe boundary is performed on LAA SCell. 
[image: ]
(a) UL LBT before UL subframe boundary or at the end of UL subframe
[image: ]
(b) UL LBT after UL subframe boundary
Figure 1. UL transmissions right after ongoing DL transmission
In a viewpoint of the UE#1 scheduled in subframe#(n+4) right after DL transmission, the UE#1 could be implicitly indicated whether UL LBT would be performed before scheduled UL subframe boundary or after scheduled UL subframe boundary because the UE can know whether or not DL ending subframe is a partial subframe by decoding common control signaling in subframe#(n+2) or subframe#(n+3), which indicating the ending subframe configuration. If the last DL subframe is a partial subframe, it could be possible to start scheduled UL transmission at UL subframe boundary by performing UL LBT for UE#1 before UL subframe boundary. In case that the last DL subframe is full subframe, UL LBT for UE#1 should be performed by using one or two SC-FDMA symbol(s) within UL subframe#(n+4). 
From the perspectives of UEs scheduled after subframe#(n+4), the UL LBT starting position for a UE#2 scheduled in subframe#(n+5) can be also determined by relying on whether the last DL subframe is detected as a partial subframe via DL common control signal. Although the UE#2 does not know whether or not scheduled UL transmission exists before UE#2’s scheduled UL subframe#(n+5), UE#2 could be implicitly indicated where position of blanked subframe for UL LBT is in the starting symbol(s) of a PUSCH subframe or ending symbol(s) of previous subframe by decoding DL common control signal previously. In other words, if the last DL subframe was not detected as a partial subframe, UE may assume that the position of blanked subframe for UL LBT would be in the starting symbol(s) of scheduled PUSCH subframe. Otherwise, UE can assume that the position for UL LBT would be the ending symbol(s) of previous subframe. Therefore, the UE may assume to be implicitly indicated where position of blanked subframe for UL LBT is in the starting symbol(s) of a PUSCH subframe or in the ending symbol(s) of previous subframe by decoding DL common control signal previously.
· Observation: The UE may assume to be implicitly indicated where the UL LBT gap is in the starting symbol(s) of a current PUSCH subframe or in the ending symbol(s) of previous subframe by decoding DL common control signal previously.

Figure 2 illustrates UL burst transmission right after on-going DL transmission on self-carrier scheduling for UL transmission as shown in Figure 1-(a), but it consists of non-contiguous transmissions between the DL transmission including UL grant and DL transmission right before scheduled UL transmissions. 
[image: ]
(a) UL LBT after UL subframe boundary
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(b) UL LBT before UL subframe boundary except UL subframe right after DL transmission
Figure 2. Non-contiguous transmission between DL busts including UL grant and scheduled UL transmissions
As different from the options in Figure 1, UL LBT operation after UL subframe boundary should be performed on LAA SCell for at least the first UL subframe right after DL burst as in Figure 2 since the ending DL subframe can be used as a full subframe independently. Figure 2 shows the cases how to perform UL LBT after/before UL subframe boundary excluding UL subframe right after DL transmission. For this case, the UEs (e.g. UE#2) scheduled in subframe#(n+5) but not scheduled in subframe#(n+4) should perform UL LBT operation before UL subframe#(n+5) boundary since the UE#2 does not know whether or not UL transmission exists on UL subframe#(n+4). At that time, if UEs (e.g.UE#1) scheduled in subframe#(n+4) transmit PUSCH/SRS including the ending symbol(s) of the PUSCH subframe#(n+4), the UL LBT of UE#2 would be always failed due to the interference from the PUSCH/SRS at the ending SC-FDMA symbol(s) of PUSCH subframe. Therefore, it seems beneficial to consider control signaling method such as an indicator for starting time of UL LBT in order to resolve inter-user blocking problem caused by different UL LBT start timing since eNB can know whether or not scheduled UE at the previous PUSCH subframe exists at the scheduling time of giving UL grant to the UE(s)
· Proposal 1: It seems beneficial to consider control signaling method such as an indicator for starting time of UL LBT in order to resolve inter-user blocking problem caused by different UL LBT start timing
3 Conclusion
[bookmark: _GoBack]In this contribution, we have discussed and summarize our views on UL LBT operation for LAA as follows:
· Observation: The UE may assume to be implicitly indicated where the UL LBT gap is in the starting symbol(s) of a current PUSCH subframe or in the ending symbol(s) of previous subframe by decoding DL common control signal previously.
· Proposal 1: It seems beneficial to consider control signaling method such as an indicator for starting time of UL LBT in order to resolve inter-user blocking problem caused by different UL LBT start timing
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