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1.
Introduction
This contribution deals with SRS enhancements for LTE-Advanced. In RAN1#60 it was decided to support dynamic aperiodic SRS. The following agreements were reached in RAN1#60bis: 
· In case of aperiodic sounding, triggering is at least by PDCCH UL grants

· FFS how many bits / code points in the DCI message are used (i.e. including whether a PUSCH grant is given at the same time). 

· Triggering in DL assignment is FFS

· Details of what is triggered are FFS

In this paper we discuss signaling aspects related to dynamic aperiodic SRS and it’s configuration. 
2. Discussion
We consider dynamic aperiodic SRS as a solution for maximizing the SRS capacity and minimizing the SRS overhead. In order to minimize the overhead, the SRS enhancements need to work on top of existing SRS resources. In the following we consider the aperiodic SRS operation in more details:

· The SRS parameters for aperiodic SRS are configured via higher layer signalling. There can be separate SRS resources reserved for periodic and aperiodic SRS within the existing SRS resources (this is up to eNB).
· Aperiodic SRS can be triggered using SRS-indicator bit(s) included in UL grant. This requires that SRS indicator bit(s) are included in LTE-Advanced specific DCI format 0 and possibly also in some other DCI formats. We think that it does not make sense to include SRS triggering bits in all DL formats. One possibility is to include triggering bit(s) only in DCI format 0/1A signalled via UE-specific search space.
· Additionally, it is possible to define a new PDCCH format (e.g., similar to PDCCH Format 3A signalled via common search space) for triggering aperiodic SRS for many UEs at the same time without need for scheduling the PUSCH.
· Aperiodic SRS is one-shot (or  timer-based) allocation/transmission by nature. This is feasible choice in order to mitigate problems caused by possible failure of PDCCH signalling used to activate/de-activate aperiodic SRS. One additional problem relates to the false positive decoding of PDCCH containing trigger for aperiodic SRS. In this scenario, it is very problematic if the SRS allocation is made for unlimited time. 
· Aperiodic SRS temporarily overrides the periodic SRS configuration in the case periodic and aperiodic SRS collide during the same SRS-symbol.

As noted in [1] there are lot of similarities between the periodic/aperiodic SRS and (Rel-8) periodic/aperiodic CQI reporting on PUSCH. The basic gain mechanism of aperiodic SRS is that it enables to increase the SRS accuracy for those UEs (to be) scheduled to transmit data on PUSCH. 
It has been proposed to enable dynamic aperiodic SRS triggering only in cell-specific SRS subframes [3]. Furthermore, it has been proposed that timing for dynamic aperiodic SRS transmission, after being triggered, should be the first available cell-specific SRS subframes at or after 4 ms [3]. We consider these as feasible design criteria for dynamic aperiodic SRS. Furthermore, we think that the first available UE-specific SRS subframe configured for aperiodic SRS should also be considered for timing of aperiodic SRS.
Regarding the configuration of aperiodic SRS, we think that existing RRC-level signalling (cell-specific and UE-specific) used to configure periodic SRS should be reused as much as possible. We see no reason to complement RRC configuration of SRS with dedicated PDCCH or MAC level configuration.

Proposal: Dynamic, aperiodic SRS is “one-shot” allocation by nature (similarily as aperiodic CQI)
Proposal: Separate SRS resources can be allocated to UE  for both periodic and aperiodic SRS

Proposal: Dynamic aperiodic SRS utilizes only cell-specific SRS sub-frames

3. Summary and conclusions
This contribution deals with signaling arrangement for aperiodic SRS. We propose the following concrete proposals:
Proposal: Dynamic, aperiodic SRS is “one-shot” allocation by nature (similarly as aperiodic CQI)
Proposal: Separate SRS resources can be reserved for both periodic and aperiodic SRS

Proposal: Dynamic aperiodic SRS utilizes only cell-specific SRS sub-frames
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