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1 Introduction
In the previous RAN1 #60 meeting, the following agreements for UL SRS enhancement were captured in chairman’s note.
Agreements:
· Dynamic aperiodic SRS is supported

· Continue discussion on PDCCH signaling aspects, how to provide aperiodic SRS resources (including for multiple antennas), how to share these resources with ones for periodic SRS, and for the duration of the dynamic SRS transmission (e.g. one-shot, with a timer, semi-persistent until disabled, etc.)

· Pre-coded SRS is not supported in Rel-10.

In this contribution, we provide our views on the various aspects related to dynamic aperiodic sounding which was agreed to support in Rel-10. 
2 Dynamic Aperiodic Sounding as SRS Enhancement
In the RAN1#60 meeting, it was agreed that dynamic aperiodic sounding is supported to enable efficient utilization of sounding resource and to support sounding for multiple antennas in LTE-A. In the following, we describe our views on the identified discussion topics of dynamic aperiodic sounding.
· How to provide aperiodic SRS resources
There were two approaches for aperiodic sounding resource. The first one is simple reuse or extension of Rel-8 periodic sounding resource and the second one is to introduce new sounding resource for aperiodic. Utilizing Rel-8 sounding resource seems attractive since it does not change the specification dramatically for the SRS configuration. However, in the view of sounding resource capacity, introducing new sounding resource (e.g. DM-RS or new symbol) can be considerable. Note that the first approach can also increase sounding resource capacity by expanding the number of usable cyclic shift space or increasing transmission combs but not that much of the second approach. If aperiodic sounding is enough to multiplexing LTE-A UEs with UL MIMO transmission into the Rel-8 SRS resource, it would be natural to choose the first approach. However, it is not clear whether current multiplexing capacity with aperiodic sounding is enough or not
Proposal 1: It is necessary to be investigated further for aperiodic sounding resource. 
· How to avoid resource collision between periodic and aperiodic sounding
Assuming Rel-8 sounding resource is reused, there can be resource collision between periodic and aperiodic SRS. In this situation, FDM multiplexing such as allocating different transmission combs it could be used [10]. As another approach to resolve resource collision, it could be considered that dynamic aperiodic sounding overrides the periodic SRS temporarily [12]. However, since eNB can coordinate the timings of periodic sounding and aperiodic sounding, this collision issue seems not to be critical for LTE-A UEs to utilize dynamic aperiodic sounding. 
Proposal 2: Resource collision can be left as implementation issue if inevitable case is not found.

· Multiple antenna support on dynamic aperiodic sounding
There are two alternatives for supporting UL MIMO on dynamic aperiodic sounding. 

· Alt-A : Simultaneous SRS transmission from all transmit antennas
· Alt-B : SRS transmission for partial antennas of all transmit antennas
It is required that eNB estimates the spatial channel information accurately at the reception timing of the SRS since the performance for uplink close loop pre-coding is sensitive to the channel sounding measurement accuracy such as sounding delay and inter-cell interference according to the some evaluation [1][5]. Therefore, it seems beneficial to estimate spatial channel information accurately from all of transmit antenna at the same time since the channel measurement is usually obtained through sounding channel. Otherwise, the estimated spatial channel information can be distorted by occurred the channel transition of different antennas due to the fact that sounding signals are received at different transmission interval. 
Proposal 3: It is preferable that SRS transmissions from all transmit antennas are transmitted into the same sub-frame.
· For the duration of the dynamic SRS transmission 
Though one-shot sounding can cause signalling overhead to initiate dynamic aperiodic sounding, it provides scheduler flexibility and robustness on the signalling loss. If the overhead is really problematic, then it seems necessary to consider further how to reduce the signalling overhead
Proposal 4: It seems appropriate to support one shot type of dynamic aperiodic sounding.
3 Conclusion
In this contribution, we discussed on more details for dynamic aperiodic sounding as SRS enhancements. Our views are summarized as follows: 
· Proposal 1: It is necessary to be investigated further for aperiodic sounding resource. 

· Proposal 2: Resource collision can be left as implementation issue if inevitable case is not found.

· Proposal 3: It is preferable that SRS transmissions from all transmit antennas are transmitted into the same sub-frame.

· Proposal 4: It seems appropriate to support one shot type of dynamic aperiodic sounding.
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