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1. Introduction

As one of objectives of EBF/FD MIMO in [1], RAN1 will discuss how to perform
· SRS capacity improvement

· Support for SRS transmission with 4TX antennas as a second priority
The potential ways to enhance the SRS capacity has been listed in [2]

-
Transmitting SRS on unused PUSCH DMRS resources
-
Transmitting SRS on PUSCH resources 
-
Increasing the number of SRS combs
-
4Tx antenna switching for SRS transmission
-
Precoded SRS
-
Increasing the number of UpPTs SC-FDMA symbols utilized for SRS transmission
In this contribution, we will provide our understanding on those enhancement candidates of SRS. 
2. Discussion of SRS Enhancement
The main purpose of SRS enhancement is to increase the sounding capacity [1]. High order MU MIMO as well as the increased number of RX antennas of UE requires higher sounding capacity than before to enable TDD or FDD reciprocity-based operation. However, there is usually a trade-off between sounding capacity and quality. Besides the capacity, sounding quality is also very critical, especially for the reciprocity-based MU MIMO. In the following, we will discuss several potential SRS capacity enhancement solution, especially focusing on the impact on sounding quality.
Transmitting SRS on unused PUSCH DMRS resources
According to the 3GPP burst traffic model, the number of UE with data transmitting simultaneously is quite limited (usually smaller than 4). Therefore, there is large chance to have unused PUSCH DMRS resources, which can then be used for sounding purpose. The specification changes required by this scheme include enhancing or introducing the DCI format, which can support dynamic SRS allocation on unused DMRS resources. The DCI overhead should be noticed here. The sounding quality is very similar with that of DMRS based channel estimation. If the sounding bandwidth is relative large, the sounding quality can be ensured. 
Transmitting SRS on PUSCH resources
This solution can immediately increase the sounding capacity. However, the drawback is the severe interference especially from PUSCH transmission of legacy UEs. To avoid such interference, strong limitation on scheduling is required, thus leading to the performance loss of legacy UEs. Therefore, for this alternative, the sounding quality is quite limited if restricting the impact to the legacy UEs. Also, the balance between sounding capacity and data throughput should be carefully investigated.
Increasing the number of SRS combs
Increasing the number of SRS combs is a quite straightforward solution to enhance the sounding capacity, which requires only small specification changes. This alternative facilitates the SRS coordination among different cells. As pointed out in [3], increasing the comb number to 4 does not have impact on the sounding capacity for relatively wide sounding bandwidth. If the sounding bandwidth is quite small, the performance loss brought by this alternative is not acceptable.
Precoded SRS

This alternative has been investigated in [4] and the main benefits are summarized as: (1) Reduced Number of SRSs; (2) Coverage Enhancement; (3) Capacity Enhancement; (4) Obtaining DL CSI through interference-aware precoded SRS. Note that the last benefit cannot be achieved simultaneously with the former ones. The associated precoder is designed in a different way. Here, the precoded SRS is actually referred to as the eigen-based SRS precoder derived from downlink channel or covariance matrix. In contrast to the other alternatives, the precoded SRS based scheme can both increase the sounding capacity and quality for UEs with multiple RX antennas.
Proposal: Considering both the impact on sounding quality and specification changes, increasing the comb number and precoded SRS are slightly preferred for SRS enhancement in Rel 13. 
3. Conclusions

In this contribution, we provide our understandings on several possible ways to enhance the SRS capacity and following preference: 
Proposal: Considering both the impact on sounding quality and specification changes, increasing the comb number and precoded SRS are slightly preferred for SRS enhancement in Rel 13. 
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