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1 Introduction
In the previous RAN1#84 meeting, it has been agreed on SRS transmission for eLAA UL as following [1]: 
	Agreements at RAN1#84:
· Aperiodic SRS transmission with PUSCH is supported in eLAA
· Enhancements of aperiodic SRS transmission and/or triggering are not precluded
· FFS: Aperiodic SRS transmission without PUSCH


In this contribution, we discuss UL channel access for SRS transmission and provide our view on PUSCH+SRS multiplexing, PUSCH only transmission, and SRS only transmission without PUSCH. 

2 Discussion on SRS transmission in eLAA
According to current specification for SRS design, the SRS symbol is located on the last SC-FDMA symbol of UL subframe and it is allowed to transmit both PUSCH+SRS and SRS only on the UL subframe. If aperiodic SRS without PUSCH on unlicensed carrier is supported to provide benefits such as channel reciprocity based DL transmission, maintaining information about the channel conditions for inactive UEs and increasing reduced SRS opportunity on unlicensed carriers, UL LBT for SRS and SRS symbol position should be considered for multiplexing SRS with PUSCH, SRS only transmission, and PUSCH only transmission.
Figure 1 and Figure 2 show UL transmissions with SRS only, SRS+PUSCH, and PUSCH only when the UL LBT gaps are in the starting and ending SC-FDMA symbol(s) of PUSCH subframe, respectively.
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Figure 1. Multiplexing with SRS only transmission, SRS+PUSCH transmission and PUSCH only transmission in case of the starting SC-FDMA symbol(s) of PUSCH subframe for UL LBT purpose.
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Figure 2. Multiplexing with SRS only transmission, SRS+PUSCH transmission and PUSCH only transmission in case of the ending symbol(s) of previous subframe for UL LBT purpose.
If the SRS symbol structure is the same as legacy LTE system and UL LBT for SRS is performed just before SRS configured UL subframe, LBT for SRS would be always failed and lose SRS only transmission opportunity whenever multiplexing with PUSCH+SRS or PUSCH only transmission as shown in Figure 1-(a) and 2-(a). Although it can be possible to introduce UL LBT symbol for SRS transmission as shown in figure 1-(b) and 2-(b), it doesn’t seem beneficial on UL throughput due to the reduction of one SC-FDMA symbol on PUSCH subframe for UEs with PUSCH transmission.
Figure 3 shows shared UL LBT for PUSCH and SRS transmission in the case of the possible position of SRS transmission is the first SC-FDMA symbol of a PUSCH subframe.
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Figure 3. Shared LBT for SRS and PUSCH to multiplex with SRS only transmission, SRS+PUSCH transmission and PUSCH only transmission
As shown in Figure 3, the SRS position can also be changed to enable multiplexing with SRS only transmission, SRS+PUSCH transmission and PUSCH only transmission as well as reducing UL LBT symbol on PUSCH subframe by considering separate LBT for SRS only transmission. However, in case of blanked symbol on UL subframe with PUSCH only transmission, there might be possible to lose an opportunity of scheduled PUSCH since channel access can be incurred from other node(s) on a blanked SC-FDMA symbol position. Therefore, as shown in figure 3-(b), we suggest to transmit reservation signal such as SRS-like transmission on a blanked symbol on PUSCH subframe with PUSCH only transmission to make possible multiplexing with SRS transmission on SRS symbol position. As the reservation signal, it seems beneficial to consider using a cyclic shift or a frequency resource of SRS cyclic shift values/ frequency resources on SRS symbol after UL LBT for multiplexing multiple UEs at the same UL subframe.

· [bookmark: _GoBack]Proposal 1: we suggest to transmit reservation signal such as SRS-like transmission on a blanked symbol on PUSCH subframe with PUSCH only transmission to make possible multiplexing with SRS transmission on SRS symbol position.
3 Conclusion
· Proposal 1: we suggest to transmit reservation signal such as SRS-like transmission on a blanked symbol on PUSCH subframe with PUSCH only transmission to make possible multiplexing with SRS transmission on SRS symbol position.
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