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1. Introduction

In LTE-A, due to SU-MIMO, uplink transmission of a UE may be configured with multiple antennas up to 4. And in RAN1 #57 meeting, it is agreed that the baseline for SRS in LTE-Advanced operation is non-precoded and antenna-specific. Thus, the SRS capacity may be a problem and induce that the number of supportable UEs with SRS transmission in a sub-frame is limited. Accordingly, SRS enhancement requires to be considered.
Dynamic aperiodic sounding is discussed in RAN1 #59bis meeting and continuously in following e-mail discussion. It could optimize the usage of SRS resources by sending them as network timely schedules it. In this contribution, we discuss it and share our view on this topic.
2. Discussion 

In LTE, periodic SRS transmission helps network measure the UL channel quality. Accordingly, network could get the channel state information and decide which resources are better scheduled for PUSCH transmission of a UE. In LTE-A, since SU-MIMO is supported and the performance is quite relevant to the performance of channel measurement, scheduling SRS transmission of multiple antennas is important in response to the timely varying channel. However, modifying original periodic SRS transmission to support multiple antennas requires excess SRS resources. As noted in [1] [2], dynamic aperiodic sounding is a kind of SRS scheduling management for multiple antennas sounding of a UE to optimize the SRS resource usage. The dynamic trigger concept is quite similar to the aperiodic CQI report on PUSCH. When UE receives the trigger in PDCCH, the dynamically scheduled SRS will be transmitted depending on some configuration. About this, some details could be discussed further: 
SRS parameters configured via RRC signalling or PDCCH
The dynamic aperiodic sounding would be triggered as network wants to get the UL channel state information. When UE receives the trigger signalling, UE would transmit the SRS of multiple antennas depending on relative SRS parameters. Considering the configuration method of periodic SRS in LTE, it is straightforward to use RRC signalling to configure the SRS parameters of dynamic aperiodic sounding. However, the SRS transmission resources and bandwidth may be different in response to timely varying channel, and reconfiguration via RRC signalling requires longer latency. Thus, using PDCCH to reconfigure/schedule some SRS parameters seems more flexible and fast. But, there are two concerns: one is the reliability and the other is the affordable overhead of PDCCH. The former could be partly improved through some virtual CRC check. About the latter one, as noted in [3], dynamically reconfigure SRS parameters seems possible though RAN1 requires some efforts to design the new DCI format and decide which SRS parameters are required for the dynamic aperiodic sounding. For instances, the transmission timing is not required because of the implicit indication of PDCCH receiving. And the SRS resources of each transmit antenna could be implicitly indicated via one given SRS resource. The detail could be discussed further and of course, the new DCI format for reconfigure/schedule SRS parameters shall not increase the additional blind decoding attempts. 
One shot or multiple shots per trigger
Considering the channel measurement for SU-MIMO, network may trigger dynamic aperiodic sounding several times. It may be for the same frequency region or for a larger frequency region as each triggered sounding transmits on a part of it. The multiple one shot SRS transmissions would impact on the signalling overhead. Thus, multiple shots per trigger may be possible to be considered to save signalling overhead. Accordingly, one parameter is required to indicate how many dynamic SRS transmissions are triggered. And to simplify the design, transmitting timing interval of adjacent SRS transmissions could be set the same. 
Sounding via unused DMRS
Although dynamic aperiodic sounding could optimize the usage of SRS resources, there is still no increase of SRS capacity. Since increasing RPF or extending CS may impact on the channel measurement performance in case of larger delay spread and have the backward compatible problem to be solved, sounding via unused DMRS resource could be a considerable approach if the evaluated inter-cell interference influence could be acceptable. The scheduling of assigning unused DMRS for SRS transmission is based on network implementation. But, to reduce the possible influence on PUSCH resources, such as scheduling constraint on CS, sounding via unused DMRS could be restricted to support dynamic aperiodic sounding only. 
3. Conclusion

This contribution discusses some issues about dynamic aperiodic sounding, including SRS parameters configuration, one shot/multiple shots per trigger, and sounding via unused DMRS. Following are our proposals:

· SRS parameters for dynamic aperiodic sounding are reconfigured/ scheduled via PDCCH.
· The possibility of multiple shots per trigger could be considered to save signalling overhead.
· SRS via unused DMRS could be restricted to support dynamic aperiodic sounding only.
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