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1. Introduction

Most details relating to the configuration and signaling design of Rel-10 aperiodic SRS transmission were finalized at RAN1 #64 and in subsequent email discussions prior to the RAN #51 plenary meeting. Some outstanding issues that need to be finalized and/or confirmed include

· The configuration of the A-SRS trigger and parameter sets for DL DCI formats.

· Collision handling when multiple triggers are received.

In this contribution we discuss these remaining issues and provide some recommendations to finalize the Rel-10 A-SRS feature. 
2. Discussion
2.1. Collision Handling of Multiple A-SRS Triggers
A Rel-10 UE may be triggered for A-SRS transmission in a subframe which belongs to the set of RRC-configured UE-specific A-SRS subframes. In addition the A-SRS transmission timing described in TS 36.213 [1] shows that multiple triggers could be received within a window indicating A-SRS transmission for the same subframe. Such an event is now more probable with the introduction of triggering in DL assignments in addition to triggering in UL grants. To prevent ambiguity about which trigger takes precedence for a specific A-SRS transmission opportunity RAN1 agreed at the RAN1 #64 meeting that:
· UE is not expected to receive multiple triggering (activation) for the same A-SRS transmission opportunity
· Can be revisited if issues relating to PDCCH (in)consistency are identified

RAN4 has now confirmed that simultaneous SRS can be supported on more than one CC in Rel-10 [2]. As such the RAN1 agreement above should be revised to reflect that a UE may be triggered to transmit A-SRS on multiple CCs in the same subframe. Note that the ambiguity issue still holds when a UE receives multiple triggers for the same subframe and the same CC. Therefore, we propose that the agreement may be modified and reflected in 36.213 as:
Proposal: A UE configured for type 1 triggered SRS transmission is not expected to receive more than one type 1 SRS triggering event for the same subframe and the same CC.

2.2. Signaling details for A-SRS triggering in DL DCI formats
During email discussions after the RAN1 #64 meeting there was widespread agreement on some details of triggering in DL DCI formats as follows:

· For TDD,  1bit  A-SRS triggering for 2B,  2C;

· A common RRC-configured A-SRS triggering bit for formats 0, 1A and 2B,

· DCI formats 1A, 2B and 2C all trigger the same set of A-SRS parameters (set 5)

· Whether the triggering bit is always present in format 2C is FFS

The remaining issue in our view is on whether the triggering bit in Format 2C should always be present for TDD or if it should be configured by RRC signaling similarly to format 2B. It was noted during the email discussion that triggering in DL assignments supplements the scheduling opportunities provided by UL grants and these benefits are mainly seen in for heavily asymmetric TDD UL-DL configurations. Since this is true for both DL DCI formats 2B and 2C there is no clear benefit of always having the bit present for DCI format 2C whereas the trigger bit is only present in 2B when A-SRS is configured for a specific UE.
Proposal: the A-SRS trigger bit is present in DCI formats 2B/2C only when aperiodic SRS is configured.
2.3. Parameter ranges for A-SRS bandwidth and frequency domain position
The parameter value ranges for A-SRS bandwidth BSRS and frequency domain position nRRC have not been confirmed. Considering that UL SU-MIMO is a principal motivation for A-SRS in Rel-10 it was proposed in [3] to limit the possible A-SRS bandwidths since wideband sounding may be more important for the higher data rates offered by UL SU-MIMO. However, it should be noted that maintaining the same configuration flexibility as in Rel-8 periodic SRS enables a more efficient SRS resource management across a large number of UEs in a cell. Therefore, we propose that no restriction is placed on the parameter ranges for BSRS and nRRC. 

Another unresolved issue from RAN1 #64 is the whether to support 20ms periodicity for A-SRS transmission. Several reasons why 20ms periodicity is not necessary were already addressed in [4] and thus do not need to be repeated in this document. In order to finalize A-SRS parameters we propose
Proposal: 
· The entire Rel-8 value ranges for BSRS and nRRC are supported for both trigger type 0 and trigger type 1 SRS.

· Confirm the value range of SRS Configuration Index-ap as 0 – 31. 

3. Conclusion

A few remaining issues of A-SRS were discussed in this contribution. Our recommendations are
· Modify the agreement on UE behavior for multiple triggers to
·  A UE configured for type 1 triggered SRS transmission is not expected to receive more than one type 1 SRS triggering event for the same subframe and the same CC.
· The A-SRS trigger bit is present in DCI formats 2B/2C only when aperiodic SRS is configured. 
· The entire Rel-8 value ranges for BSRS and nRRC are supported for both trigger type 0 and trigger type 1 SRS.
· Confirm the value range of SRS Configuration Index-ap as 0 – 31.
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