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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In 3GPP RAN Plenary #80, the DL MIMO efficiency enhancements for LTE WI is approved [1]. RAN1 mainly focuses on the following areas:
· Enhance SRS capacity and coverage [RAN1]
· Introduce more than one symbol for SRS for one UE or for multiple UEs on a UL normal subframe
· [bookmark: OLE_LINK1]Baseline: the minimum SRS resource allocation granularity for a cell is one slot, when more than one symbol in a normal subframe is allocated for SRS for the cell
· Enhancements on PUCCH and PUSCH are not in scope
· Introduce virtual cell ID for SRS 
In this contribution, we provide our views of the additional symbols for SRS.
Discussion
SRS enhancement by introduce more symbols had been widely discussed in Rel-13 FD-MIMO WI, and the potential SRS enhancement schemes were captured in TR36.897[2]:
· Potential SRS enhancement schemes for capacity and channel estimation accuracy are considered
· Transmitting SRS on unused PUSCH DMRS resources
· Transmitting SRS on PUSCH resources 
· Increasing number of combs
· 4Tx SRS switching transmission
· Precoded SRS
· Increase the number of UpPTs SC-FDMA symbols for SRS
Since UL DMRS is also used for channel estimation, one way is use the unused DMRS for sounding. A UE can transmit a pure DMRS PUSCH by utilizing the cyclic shifts that are not used by another UE without interference or collision. One potential problem is that this scheme may not efficiently support wideband SRS since the SRS bandwidth shall be equal to PUSCH bandwidth assigned to other UEs due to orthogonal multiplexing. Due to the difference between SRS and DMRS, the quality of UL channel estimation using these two different signals may not be comparable. It may also require a new DCI to support PUSCH transmission without any data. 
Proposal 1: To use DMRS for UL channel sounding may need FFS due to insufficient bandwidth, different channel estimation quality, and new DCI design.
The other solution is transmit SRS on PUSCH resources, e.g. adding one or more SC-FDMA symbols for sounding in one normal subframe. However, SRS transmission on any other symbols apart from the last symbol of a normal UL subframe will interfere with a legacy PUSCH transmission. The strong interference form PUSCH on SRS channel estimation shall be evaluated and be carefully studied.
Proposal 2: SRS transmitted on PUSCH resource should be carefully studied to handle the strong interference between SRS and the PUSCH.
[bookmark: _GoBack]A baseline scheme is provided for this WI to allow the last symbol of each slot can also  be  used for SRS transmission. The total available SRS resources can at least be doubled compared with the legacy scheme because two symbols, i.e. symbol 6 and symbol 13, can be used for SRS with this method. In order to avoid the interference between PUSCH and SRS, the last symbol of this slot cannot be used for PUSCH. The remaining symbols of the slot with SRS symbol can be scheduled for a short PUSCH without resource waste. Since the full bandwidth of the last symbol of a slot can be used for SRS transmission, wideband sounding can also be supported with this method. Based on the analysis, we have the following proposal:
Proposal 3: The baseline scheme that change the minimum SRS resource allocation granularity for a cell to be one slot should at least be supported for SRS capacity enhancement.
Conclusion
Proposal 1: To use DMRS for UL channel sounding may need FFS due to insufficient bandwidth, different channel estimation quality, and new DCI design.
Proposal 2: SRS transmitted on PUSCH resource should be carefully studied to handle the strong interference between SRS and the PUSCH.
Proposal 3: The baseline scheme that change the minimum SRS resource allocation granularity for a cell to be one slot should at least be supported for SRS capacity enhancement.
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