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1 Introduction
This contribution provides our views on the outstanding issues related to aperiodic SRS.
2 Discussion  
2.1 Downlink Grant Triggering
Support of triggering with DL grant 1A has been agreed as a baseline working assumption for TDD [1].  Support of 1A for FDD, as well as 2B and 2C for TDD is FFS.  In our view, these features aren’t required to complete the Rel-10 aperiodic sounding mechanism, but instead represent potential enhancements to the baseline aperiodic sounding methodology that has already been agreed.  As such, we believe that the ability of these features to enhance performance should be better quantified before lending our support. 
Proposal:  
· The performance benefit of downlink grant A-SRS triggering should be studied further before supporting it in FDD or supporting it for more than one downlink DCI format in TDD.
2.2 Frequency-Hopping
Narrowband frequency-hopping provides a convenient mechanism for improving the sounding power spectral density of power-limited UEs without sacrificing the ability to perform channel estimation over a wide bandwidth.  It also enables improved resource utilization by not wasting sounding bandwidth on power-limited UEs and through its ability to multiplex aperiodic sounding transmissions with narrowband periodic transmissions.  For these reasons, we believe that narrowband frequency-hopping should be supported for aperiodic SRS.  A simple mechanism for providing this functionality is to reuse the narrowband hopping methodology defined for Rel-8/9 periodic sounding.    

Proposal:
· Frequency hopping should be supported

· Multi-shot Rel8/9 frequency hopping patterns and parameters apply to aperiodic SRS

· Aperiodic SRS frequency resources are determined by the subframe in which aperiodic SRS is transmitted 
2.3 Aperiodic Sounding
Numerous contributions have been presented in past meetings that demonstrate the benefits of multi-shot sounding for power-limited UEs [2][3][4].  The main argument against multi-shot sounding is that it requires the eNB to look at future subframes to determine whether the appropriate resource is vacant before triggering the multi-shot transmission, thus increasing eNB complexity.  However, this is not necessarily the case.  Since aperiodic SRS transmissions are scheduled on a subframe-by-subframe basis, the eNB only has to contend with existing periodic assignments in future subframes.  If narrowband frequency hopping is supported for aperiodic SRS using a similar set of parameters as that used for periodic SRS, then the eNB will know that if the corresponding periodic resource is vacant for the first transmission, then it is also vacant for the remaining N-1 transmissions.  

Proposal:
· Multi-shot aperiodic sounding of duration N is supported.

3 Summary 

In this contribution, we have provided our views on many of the remaining issues regarding aperiodic SRS.  Our proposals are summarized as follows:

Proposals:
· The performance benefit of downlink grant A-SRS triggering should be studied further before supporting it in FDD or supporting it for more than one downlink DCI format in TDD.

· Frequency hopping should be supported

· Multi-shot Rel8/9 frequency hopping patterns and parameters apply to aperiodic SRS

· Aperiodic SRS frequency resources are determined by the subframe in which aperiodic SRS is transmitted 
· Multi-shot aperiodic sounding of duration N is supported.
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