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1. Introduction

It was agreed in [1] that the SRS enhancement should be considered as the potential TDD enhancement for 3D-MIMO. The main motivation is that the dense UE association might be supported in FD-MIMO with a large number of TXRUs and the current SRS capacity is insufficient for channel reciprocity-based operation. In this contribution, we present our views on possible directions for SRS enhancement.
2. Traditional SRS-based CSI measurement
In traditional SRS-based CSI measurement, the UE CSI for each TXRU is obtained via uplink channel estimation. By using this approach, the maximum supported sounding UE number for a specific bandwidth is determined by the comb and CS number, which equals to 16 with maximum comb number 2 and CS number 8 up to current release. To enhance the SRS capacity, the straightforward way is to increase the comb and/or CS resources. There are some limitations of the choice of larger comb/CS number.  For example, as we pointed out in [2], if  comb 4 is used, the sounding bandwidth should be wide enough to mitigate the UE interference. 
Observation 1: There are limitations of increasing the comb/CS number to enhance the SRS capacity.

3. Hybrid CSI Measurement for 3D-MIMO
The CSI measurement methodology described above is actually suitable to use in the 2D MIMO case with passive antenna array. It does not exploit the characteristic of active antenna array. Therefore we prefer CSI measurement strategy with hybrid CSI measurement, which is particularly designed for the 3D-MIMO system. By using this approach, SRS capacity can be also enhanced. 
In hybrid CSI measurement, we don’t need to estimate the full channel information for each TXRU. Since the spread of elevation angle of departure is usually much smaller than the azimuth one, the channel is more correlated along with the vertical dimension than the horizontal dimension. For example, if the eNB knows the information of elevation angle of departure of a V8H2 2D array with sufficient EoD accuracy, it can perform the uplink elevation combining firstly and then estimate the 1 by 2 equivalent uplink horizontal channel. Therefore to estimate an uplink 3D-MIMO CSI, following two kinds of channel information are sufficient: 1) equivalent horizontal channels after uplink elevation combining at eNB and 2) EoD. These two kinds of information largely determines the whole channel information of active antenna array. Compared with the traditional CSI measurement, such a hybrid approach has benefits in both complexity and quality due to the uplink elevation combining.
Observation 2: For TDD-based 3D-MIMO, uplink 3D-MIMO CSI can be measured using hybrid CSI including equivalent horizontal channel and EoD.
Assume that there are two UEs with well separated EoD. Since their equivalent horizontal channels corresponds to two different vertical beams, i.e., they are along with different elevation angle, their interferences to each other for channel estimation are usually quite limited, if they are separated by vectors related to EoD. 

This suggests that using quasi-orthogonal SRS resources may be enough to achieve the satisfying estimation performance at certain conditions. Therefore, for UEs served by separated vertical beams, we could use quasi-orthogonal SRS instead of using orthogonal SRS resources like comb and CS. The UE-specific configuration parameter for base sequence generation can be introduced instead of the cell ID. Therefore Zadoff-Chu sequences with different group indexes can be configured for their SRS base sequences. Such a combination of quasi-orthogonal and traditional orthogonal resources will significantly enhance existing SRS capacity.
While the channel information of equivalent horizontal channel can be estimated via SRS (orthogonal or quasi-orthogonal), the beam direction of elevation beamforming can be obtained differently. For example, the eNB transmits precoded CSI-RSs with multiple CSI-RSRP reporting and then UEs send their CSI-RSRP reports corresponding to the precoders. i.e., the predefined vertical beams, to eNB. With these reports, the eNB can determine the elevation beam directions for serving UEs. This solution actually gives us another useful inspiration: if UEs are well separable in vertical angle domain as their RSRP reports have shown, even the same comb and CS resources as well as the same base sequence can be assigned to these UEs who will be separated at the eNB by different vertical combining vectors associated with EoDs. In general, we can assign quasi-orthogonal RS to UEs if UEs can be already separated well by vertical angles. In practice, according to the UE report, eNB can determine the best and the most efficient way to combine the common CS/comb resources, quasi-orthogonal base sequences and spatial domain orthogonality (e.g. EoD) to simultaneously measure uplink channel of multiple UEs. 
Proposal 1: For TDD-based 3D-MIMO, the use of quasi-orthogonal base sequences and angle domain orthogonality can be considered to enhance  the SRS capacity.
4.  Conclusion
In this paper, we have discussed the potential impact of 3D MIMO on SRS for TDD operation, and we make the following preliminary proposals and observations:
Observation 1: There are limitations of increasing the comb/CS number to enhance the SRS capacity.

  Observation 2: For TDD-based 3D-MIMO, uplink 3D-MIMO CSI can be measured using hybrid CSI including equivalent horizontal channel and EoD.
Proposal 1: For TDD-based 3D-MIMO, the use of quasi-orthogonal base sequences and pure angle domain orthogonality can be considered to extend the SRS capacity.
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