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Introduction
In February 2016 RAN1-84 it was agreed to support aperiodic SRS transmission with PUSCH in eLAA. It was left FFS if aperiodic SRS transmissions would be supported without PUSCH.
[bookmark: _GoBack]In terms of UL channel access, it has been agreed in February 2016 RAN1-84 that UL LBT based on a Cat-4 channel access procedure and UL LBT based on CCA of at least 25 us before the UL transmission burst are supported. Conditions, restrictions and eventual details for when these options are to be used were left FFS.
In this contribution we provide our views on the support of aperiodic SRS in R14 eLAA.

Discussion
SRS is a feature in LTE which allows an eNB to improve UL scheduling decisions and link adaptation. SRS may also be useful in different contexts such as UL timing estimation during the TA alignment procedure. If channel reciprocity can be exploited, SRS can also be useful as a feature in terms of DL scheduling.
In LTE, SRS can either be transmitted by a UE together with a PUSCH transmission in a subframe or it can be transmitted separately, i.e. without PUSCH. In LTE FDD (FS1), SRS is sent as the last OFDM symbol in a subframe.
One immediate issue related to the use of SRS in the R14 eLAA UL is its presence in the last OFDM symbol of an UL subframe which could potentially impede Cat-4 LBT or CCA of duration 25 us or more done prior to the next following subframe depending on the choice which is made for the time-aligned starting time of the UL LBT procedure. 
Another issue for the case of standalone SRS transmission by a UE is the short Tx duration of SRS which is in conflict with the ETSI minimum channel occupancy time of 1 ms. 
In R14 eLAA, before the UE can transmit PUSCH in a given UL subframe, it will always need to execute an UL channel access procedure. The UL channel access procedure can either be shortened (when compared to the DL) Cat-4 LBT or it can be CCA over a duration of at least 25 us [4]. The possibility for the eNB to solicit an SRS transmission from a UE together with a scheduled single subframe or multi-subframe PUSCH [2] comes “for free”.
If a UE scheduled in an UL subframe does not transmit PUSCH due to a missed UL grant or due to UL LBT indicating that the channel is busy, neither PUSCH nor SRS will be transmitted. The eNB implementation will not require a separate DTX detection logic. Absence of a scheduled PUSCH by the UE implies absence of SRS from that UE in the UL subframe. SRS transmissions are under full eNB control, i.e. the UE will transmit aperiodic SRS following reception of the trigger bits in the UL grant as by existing LTE principles.     
In addition, we think that it is advantageous to minimize design deltas in UE and eNB between R14 eLAA PUSCH and for legacy operation on LTE licensed bands. This implies that preferably, SRS (if configured) should be kept on the last OFDM symbol in an UL subframe.
In our view, Cat-4 LBT or alternatively, 25 us CCA are done by the UE on the first two OFDM symbols in every subframe for which the UE decoded a valid UL grant [2][4].
This means that SRS can be kept on the last OFDM symbol of a subframe preserving existing LTE transmission principles.
When considering the need to introduce the possibility for standalone SRS transmission in R14 eLAA, we think that the use of SRS to support the TA alignment procedure is not critical in LAA small cell deployment environments with typically small communication distances. Similarly, if full support for dual connectivity with LAA SCells is specified later, more extensive changes to LTE specifications for LAA operation can be expected.
In summary, SRS transmissions on the LAA SCell by a UE should be supported in R14 eLAA only in the case that PUSCH is also transmitted by the UE in the UL subframe. Standalone SRS transmission by a UE should not be supported with R14 eLAA.

Conclusion
In this contribution we provide our recommendations on the support of SRS in R14 eLAA.
In summary, we propose:
Proposal 1:
Transmission of SRS without PUSCH by a UE in an LAA UL subframe is not supported for R14 eLAA.
Proposal 2:
In R14 eLAA, SRS is transmitted by a UE on the last OFDM symbol in an UL subframe where PUSCH is transmitted following a successful completion of channel access for that UL Tx burst.
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