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1 Introduction  
In RAN#65, 16 TxRUs, 32 TxRUs and 64 TxRUs were discussed in the SID for EBF/FD-MIMO [1]. With more TxRUs, the MU paring users will also be increased. Meanwhile, in TDD system, MIMO operation relies on channel reciprocity. SRS plays an important role in the DL channel state measurement when channel reciprocity is applied. When MU paring users increase, the SRS capacity issue should be carefully studied to ensure the performance. In this contribution, we give our views on the potential SRS enhancements for EBF/FD-MIMO.
2 Discussion on SRS enhancement 
FD-MIMO with MU pairing may improve cell or UE average spectrum efficiency with a decent gain in the highly loaded scenarios (e.g. full buffer traffic or bursty traffic when radio resource utilization is high). With the antenna port number increasing from 8 to 16 or more, it is most likely to pair up to 8 users. Considering current SRS configurations, for a specific bandwidth, there are 2 combs and 8 cyclic shifts thus total 16 available resources. But for multiple antennas transmitting SRS, e.g. 4 antennas, it will consume 4 resources per UE. For maximum 8 users simultaneously transmit SRS, it requires 32 resources which is not supported and sto be increased.
Observation: SRS capacity is not enough for EBF/FD-MIMO.
Regarding SRS capacity enhancement, it is straightforward to increase the cyclic shift number. Currently, only 8 cyclic shifts (CS) are used for the SRS, to support sounding in various channel delay spread environments. Increasing this to e.g. 16 CS could be considered, for more effective use of SRS in low delay spread environments. But for TU channel, it is hardly to support up to 16 CSs since the delay spread is relatively large. Therefore, increase cyclic shift number is not a commonly applicable method.
Since DMRS can also be used as the channel estimation reference signal, we can use the unused DM-RS for sounding. A UE can piggyback on a PUSCH transmitted from another UE by utilizing the cyclic shifts that are not used as DMRS for the PUSCH transmitting UE. This is easily accomplished by scheduling a pure “sounding UE” with the same or partially overlapped bandwidth as the “PUSCH transmitting UE”, thereby indicating that it should only transmit the DM-RS for sounding purpose. Alternatively, if some RBs are completely empty, they can be given to one or multiple UEs to transmit DM-RS only for sounding purposes in the same manner. To fully reuse the current DCI, one could consider having an entry in the MCS table of the UCI with payload size “zero” which indicates the UE shall only transmit DM-RS for sounding purposes. 

In addition, if partially breaking the backward compatibility is allowed, we can  

· Utilize more than one SC-FDMA symbols for SRS. For instance, the last two symbols could be used for SRS transmission. This solution has backward compatibility problems so multi-symbol SRS could only be used in resource blocks scheduled by Rel-13 UEs.
· New SRS sequence design for Rel-13 UEs. The ZC-sequences could be extended or completely new SRS designs should target an increase of the sounding capacity among Rel-13 UEs.
According to the above discussion, we give some potential methods for SRS capacity enhancement and have the following proposal:
Proposal: The following potential enhancements for SRS capacity in the EBF/FD-MIMO can be considered
· Re-use unused DM-RS for sounding
· Utilize more than one SC-FDMA symbols in a subframe for SRS
· New SRS sequence design for Rel-13 UEs.
3 Conclusions
In this contribution SRS capacity issue to support EBF/FD-MIMO is analyzed. It is shown that in order to fulfil the requirement channel state estimation of maximum 8 paring users, we have the following proposal: 

Proposal: The following potential enhancements for SRS capacity in the EBF/FD-MIMO can be considered
· Re-use unused DM-RS for sounding
· Utilize more than one SC-FDMA symbols in a subframe for SRS
· New SRS sequence design for Rel-13 UEs.
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