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Introduction
In the RAN #80, usage of more than one symbol for SRS is to be discussed LTE MIMO WID [1] as one of the enhancements to increase the capacity of SRS.

	· 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
· 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 proposal, we explain benefits for adopting multiple SRS symbols in a subframe and make proposals on placement of SRS.
Issues to be considered
 In the current LTE specification [2], the only location SRS can be transmitted is the last symbol in a subframe. 

	The sounding reference signal shall be transmitted in the last symbol of the uplink subframe.



On the other hand, up to four SRS symbols can be placed in the last 6 symbols of a slot in New Radio (NR), allowing a gap between PUSCH and SRS transmission as well as among SRS symbols. In addition, during the 6-symbol interval, multiple SRS symbols can be placed with a gap in between SRS symbols. Considering up to 4 antennas can be implemented at UE, the number of SRS symbols in a subframe should be increased. In addition, the scope of the discussion should cover subframe and short TTI since SRS can be embedded in both types of TTI.
 Considering the NR as the performance upper bound of LTE systems, the maximum number of SRS symbols that can be transmitted in a TTI/subframe can be four.

[bookmark: Obs1]Observation 1: The maximum number of SRS symbols in a subframe can be four.

[bookmark: Obs2]Observation 2: Number of additional SRS symbols in both short and normal TTI should be considered

[bookmark: Prop1][bookmark: _GoBack]Proposal 1: Support placement of SRS more than 2 symbols for a subframe and short TTI
	
The location of the additional SRS symbols must be considered. Unlike NR, a bulk of SRS symbols cannot be placed anywhere in the last six-symbol range: the last SRS symbols must be placed in the last symbol of the subframe to maintain backward compatibility. In addition, a gap between PUSCH and SRS should be inserted so that transmission of data does not cause interference to SRS. For clarity, several examples are shown in the following figures. In Figure 1, as in the current LTE specification, SRS is placed in the last symbol of the subframe.



[bookmark: _Ref521343025]Figure 1 Location of SRS in the current LTE specification

In the following examples, we assume two SRS symbols placed n a subrame. In Figure 2, two SRS symbols are placed in the last two symbols of the subframe. The placement is similar to the one implemented in NR. The placement can be used for antenna switching (with a gap between SRS symbols), or multi-shot SRS in which multiple SRS symbols can be sent in one-shot.



[bookmark: _Ref521617960]Figure 2 Location of SRS symbols (2 SRS symbols as an example) in a subframe (two at the end of the subframe)

In Figure 3, placement of SRS in scheduling units can be implemented for short TTI transmission.


 
[bookmark: _Ref521343218]Figure 3 Location of SRS symbols in a short TTI

[bookmark: Prop2]Proposal 2: In a subframe, consider placement of SRS symbol (s) at the end of the subframe and short TTI. 

Conclusion 
 In this contribution, we discussed advantages and locations of additional SRS symbols in a subframe or short TTI. We make the following observations and proposals.

Observation 1: The maximum number of SRS symbols in a subframe can be four.
Observation 2: Number of additional SRS symbols in both short and normal TTI should be considered
Proposal 1: Support placement of SRS more than 2 symbols for a subframe and short TTI
Proposal 2: In a subframe, consider placement of SRS symbol (s) at the end of the subframe and short TTI. 
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