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1. Introduction
In RAN#82 meeting the work item on DL MIMO efficiency enhancements for LTE was approved [1]. According to WID description the performance of DL MIMO should be improved by using additional SRS transmission in the UL subframe. In this contribution we provide our views on the remaining issues related to support of the additional SRS symbols.
2. Collision of legacy and additional SRS 
In RAN1#98bis meeting, [2] it was  agreed to configure additional SRS symbol by using starting symbol and duration, 

	Agreement
For configuration of additional SRS: 
· Start position and number of symbols for additional SRS includes guard symbols if configured



It was also agreed to define the range of the corresponding parameters from {1…13} without a constraint. As the results, for some SRS configurations in the UL subframes containing legacy SRS, the collision between additional and legacy SRS can occur. If such collision occurs we propose to specify UE behavior prioritizing legacy SRS transmission over additional SRS.

Proposal 1: 
· If additional SRS symbol is overlapping with legacy SRS symbol, UE should transmit legacy SRS symbol.
3. Multiplexing of SRS and physical channels
	Conclusion
sPUSCH and/or sPUCCH can be used to handle the collision between SRS and PUCCH/PUSCH.
· FFS: Introduction of sPUSCH and/or sPUCCH capability for Rel-16 UEs to enable sPUSCH and/or sPUCCH transmission in the SRS subframe.



In RAN1#98, sPUCCH and sPUSCH were agreed to be used a one mechanism to handle collision of additional SRS and PUCCH/PUSCH in one subframe. It should be noted that Rel-14 UE capability associated with support sPUCCH and sPUSCH would also require supports of other components, e.g., sDCI, subslot PDSCH (see table below) 

	sTTI operation
	
1) DL/UL configuration of stti length
2) sDCI monitoring in PDCCH and CRS based SPDCCH
3) Transmission of SPUCCH in formats 1, 3 and 4
4) Transmission of UL TM1 subslot/slot based PUSCH 
5) Configuration and decoding of CRS based subslot/slot based PDSCH incl. higher layer configured SPDCCH rate-matching mode

	Already agreed UE capability signaling: 
* different sTTI capabilities for different UL/DL sTTI length combinations and for each band of the reported band combinations. 
* UE capability is reported on skipping subframe processing to start processing slot/subslot PDSCH/PUSCH
* UE capability is reported on the maximum number of blind decodes in USS in one subframe for CCs configured with sTTI operation, including both legacy DCI formats and sDCI
* UE capability is reported on the supported processing timeline sets for subslot operation 



Such additional functionality is not essential for handling the collision with additional SRS and, therefore, should be excluded to reduce UE complexity. In other words only component 3 and 4 defining sPUSCH and sPUCCH of sTTI functionality should be supported. In case the collision between PUSCH/PUCCH and additional SRS occurred, the PUSCH/PUCCH transmission should be reduced to sPUSCH/sPUCCH to accommodate the additional SRS transmission. In this case sPUCCH and sPUSCH capability in components 3 and 4 should be also limited by at most one sPUSCH and sPUCCH transmission occasion per UL subframe.

Proposal 2: 
· Support new sPUCCH and sPUSCH capability for efficient multiplexing of the additional SRS with corresponding physical channels in the same normal subframe. 
· In case the collision between PUSCH/PUCCH and additional SRS occurred, the PUSCH/PUCCH should be reduced to sPUSCH/sPUCCH.
· Introduce the corresponding capability with additional constraint of single sPUSCH or sPUCCH transmission occasion per UL subframe.
4. Conclusion
In this contribution we provide over views on the remaining issues for additional SRS support. The following proposals were made:
· If additional SRS symbol is overlapping with legacy SRS symbol, UE should transmit legacy SRS symbol.
· Support new sPUCCH and sPUSCH capability for efficient multiplexing of the additional SRS with corresponding physical channels in the same normal subframe. 
· In case the collision between PUSCH/PUCCH and additional SRS occurred, the PUSCH/PUCCH should be reduced to sPUSCH/sPUCCH.
· Introduce the corresponding capability with additional constraint of single sPUSCH or sPUCCH transmission occasion per UL subframe.
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