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1. [bookmark: DocumentFor]Introduction
At the RAN1 #84bis meeting, how we support SRS transmission in LAA SCells was discussed and following agreements were achieved [1]:
Agreement:
· Working assumption: Periodic SRS without PUSCH is NOT supported in Rel-14 eLAA WI
· A-periodic SRS without PUSCH is supported at least in DL ending partial subframes in Rel-14 eLAA WI
· FFS the case of UL subframes 
· LBT for aperiodic SRS without PUSCH
· 25us one-shot LBT within eNB MCOT;
· Cat 4 LBT outside of eNB MCOT 
· FFS contention window size parameters, including possibility of non-adapting contention window size
· FFS no LBT if SRS is transmitted within 16us of the DL transmission within eNB MCOT
· FFS whether or not the eNB can indicate a LBT type

Agreement:
· Aperiodic SRS without PUSCH can be triggered by dynamic signaling at least via DL grants
· UE is configured by RRC one or more sets of SRS parameters
· The configuration details are FFS
· FFS other possible triggering mechanisms,  e.g.:
· Group DCI
· UE-specific DCI
· One or several of the above options may apply

Agreement:
· Only wideband SRS transmission in supported in eLAA
· Existing max # SRS RBs for a given system bandwidth is the baseline
· FFS whether or not to extend/shift to # of RBs > max # RBs in the legacy case
· Working assumption: SRS is based on legacy comb structure
· As a baseline, comb = 2 and 4
· FFS whether or not support different comb value(s)

Agreements
SRS, if present in a UL subframe, is transmitted at the end of the subframe

In this contribution, we provide our views regarding remaining issues of SRS configuration/triggering, SRS waveform and LBT mechanism for SRS.   

2. SRS configuration and triggering  
In legacy LTE system, UE could transmit both periodic SRS and aperiodic SRS. For periodic SRS, the parameter setting for SRS transmission is configured via higher layer and UE transmits the configured SRS periodically. There are some issues on periodic SRS transmission in unlicensed carrier. Firstly, there would be no fixed subframe for UL transmission. So it is probable that most of the periodic SRS occasions could not be used due to DL transmission/reception or LBT busy. Secondly, for the efficient use of unlicensed spectrum, SRS transmission in unlicensed carrier should be performed only when necessary. Therefore, it is better to confirm the working assumption of last RAN1 meeting that periodic SRS without PUSCH is not supported in Rel.14 eLAA WI. Furthermore, for the reason we gave above, periodic SRS with PUSCH should not be supported in Rel.14 eLAA WI neither.  
Proposal 1: Confirm the working assumption of periodic SRS without PUSCH is not supported. Furthermore, periodic SRS with PUSCH should not be supported in Rel.14 eLAA WI.    
[bookmark: OLE_LINK10]At the last RAN1 meeting, it is agreed that A-SRS without PUSCH in DL ending partial subframe could be triggered via at least DL grant. In email discussion [2], some of the companies prefer that the A-SRS transmitted in one of the scheduled PUSCH subframes would be triggered via UL grant. It is also possible that one UE could be triggered to transmit both SRS in DL ending partial subframe and PUSCHs in the following UL subframes. In this case, it is better that both of them could be triggered in one UL grant. Similar triggering approach could be used for A-SRS without PUSCH transmission is in following UL subframe. Therefore, we propose that A-SRS could be triggered to be transmitted either on symbol(s) just before scheduled UL subframe(s) or on last symbol of one of the scheduled UL subframe(s) via UL grant.  
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3. LBT for A-SRS without PUSCH  
A-SRS without PUSCH could be transmitted after performing either 25us one-shot LBT or Cat.4 LBT in the case of within DL MCOT or outside DL MCOT. eNB should indicate the LBT type used for A-SRS transmission, since UE might not be able to know whether its transmission falls into DL MCOT or not. On the other hand, whether non-LBT is allowed for A-SRS only transmission or not should follow the consideration on non-LBT option in the general LAA UL LBT discussion.   
Proposal 3: eNB should indicate the LBT type to UE for the transmission of A-SRS without PUSCH. 
4. SRS waveform 
It was agreed that only wideband SRS transmission is supported in Rel.14 eLAA WI. For 20MHz bandwidth, legacy LTE supports the maximum RB number of SRS transmission is 96. Number of RBs in the legacy SRS seems sufficient for channel measurement or TA estimation. Only if obvious performance degradation is observed when SRS not covering edge RBs in the bandwidth, certain enhancement could be considered.  
Proposal 4: Number of RBs in the legacy wideband SRS case seems sufficient. 
5. Conclusion 
In this contribution, we discussed the configuration/triggering, waveform and LBT mechanism for SRS. We made the following proposals.
Proposal 1: Confirm the working assumption of periodic SRS without PUSCH is not supported. Furthermore, periodic SRS with PUSCH should not be supported in Rel.14 eLAA WI.    
Proposal 2:  A-SRS could be triggered to be transmitted either on symbol(s) just before scheduled UL subframe(s) or on last symbol of one of the scheduled UL subframe(s) via UL grant. 
Proposal 3: eNB should indicate the LBT type to UE for the transmission of A-SRS without PUSCH. 
Proposal 4: Number of RBs in the legacy wideband SRS case seems sufficient.
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