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1 Introduction

Most of the aperiodic SRS configuration aspects were decided in RAN1#63 and only the following few remain unresolved [1]:

a) Whether any restrictions are needed for the values of the RRC-configured aperiodic SRS transmission parameters.

a. As only 3 states are available for dynamic indication of the set of RRC-configured values with DCI Format 4 (and only a single state is available for configuration with DCI Format 0), there was some consideration to set some of the configured aperiodic SRS transmission parameters (e.g. the bandwidth) to a single predetermined value in order to allow more flexibility in dynamically selecting other configured SRS transmission parameters (e.g. the cyclic shift or the comb).
b) Whether the cell of the aperiodic SRS transmission is also included in the set of RRC-configured parameters.
c) Whether multi-shot aperiodic SRS transmission is supported.
d) Whether frequency hopping is supported for aperiodic SRS transmissions.
As most of the above aspects have already been extensively discussed, this contribution provides a brief discussion for their resolution.
2 Remaining Aperiodic SRS Configuration Aspects
Restricting the possible configuration values of the SRS transmission parameters
As RRC signaling can configure any value for the respective aperiodic SRS transmission parameters in the 3 possible sets of parameters indicated by DCI Format 4, there is no additional flexibility provided by restricting the possible values for any of the configured parameters. For example, even if the aperiodic SRS transmission BW can be reasonably expected to not have the 2 smallest possible values of the periodic SRS transmission BW, there is also no reason to not leave this implementation (for example, in each of the 3 sets of parameters, the SRS transmission BW can have the same value). If the objective is to reduce RRC signaling, the savings seem marginal (only a very small number of bits).
Including the Cell of the aperiodic SRS transmission in the set of RRC-configured parameters
Support for this capability has already been decided for aperiodic CSI reports. In addition to supporting aperiodic CSI report only for the SIB-2 linked cell of the respective PUSCH transmission using one state of the aperiodic CSI request IE, the cell(s) for which the aperiodic CSI is reported using the remaining available states of the aperiodic CSI request IE are configured by the eNB. The aperiodic SRS (UL) is simply a duality of the aperiodic CSI (DL) and the aperiodic CSI request IE is analogous to the aperiodic SRS triggering IE in DCI Format 4. Therefore, for essentially the same reasons as for aperiodic CSI triggering (for example, the eNB can trigger SRS in a cell where the UE did not have a recent transmission and decide whether to schedule PUSCH from the UE in that cell), it is beneficial to support the indication of the cell(s) in the set of parameters configured for aperiodic SRS triggering.
Support for multi-shot aperiodic SRS transmissions
The benefit of multi-shot aperiodic SRS transmission has been claimed to be a gain in cell-edge throughout as the channel information obtained from a single aperiodic SRS transmission may not be accurate enough and averaging is needed. However, it is unlikely that cell-edge UEs will need to transmit aperiodic SRS with large BW or perform PUSCH transmissions using SU-MIMO. Then, the UL DMRS, and/or the periodic SRS, and/or the DMRS in the PUCCH can be used to provide wideband or narrowband channel information (if frequency hopping is not applied). Additionally, multi-shot aperiodic SRS transmissions can substantially complicate the allocation of resources as it is difficult to avoid collisions without increasing overhead since only 1 (DCI Format 0) or 3 (DCI Format 4) RRC configured sets of parameters exist. Finally, aperiodic SRS triggering is intended to provide to the eNB fast information for the UL channel medium in case the UE has periodic SRS transmissions with long periodicity (including no periodic SRS transmissions). Therefore, the eNB can re-configure the periodic SRS transmission to have the desired periodicity in about the same time it takes for multi-shot aperiodic SRS transmissions to complete.

Support for frequency hopping of aperiodic SRS transmissions
For periodic SRS transmissions, support of frequency hopping was intended to capture the rather marginal case where the channel medium remained practically constant between two successive periodic SRS transmissions (implying that the periodic SRS transmission period is too short and the periodic SRS overhead is unnecessarily increased). This motivation seems to be even weaker for aperiodic SRS transmissions where the resource management due to the limited possible RRC configurations is exceedingly difficult if an increase in aperiodic SRS overhead is to be avoided. Moreover, for multi-shot SRS where the main objective is to obtain a more accurate channel estimate, frequency hopping is not a compatible feature for that purpose.
3 Conclusions

This contribution considered the remaining issues regarding the configuration of aperiodic SRS parameters. With the exception of including the cell(s) for which the aperiodic SRS transmission is triggered in the sets of RRC configured parameters, there is no need to specify additional aspects/features for aperiodic SRS transmissions in Rel.10. 
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