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1. Introduction
In this contribution we discuss the remaining details on aperiodic SRS triggering.
· Aperiodic SRS triggering in DL DCI formats
· Aperiodic SRS Periodicity Restriction
· Coexistence of UL and DL A-SRS triggers (Collision handling)
· Simultaneous SRS Transmission on Multiple Carriers
2. Aperiodic SRS Triggering in DL DCI formats
2.1. Triggering in PDCCH DL Assignments

It has been agreed in RAN1#64 that A-SRS triggering in DL DCI format 1A in UE-specific search space is supported for TDD and working assumption for FDD. The A-SRS parameter set for DCI 1A is independently configured from the configurations for DCI 0/4.  It has also been agreed for TDD that triggering in DCI format 2B/2C is supported.

DCI format 1A for FDD: 

For FDD, when DCI format 0 is configured for A-SRS trigger, a zero padding bit is added to DCI format 1A to make the payload size equal to that of DCI format 0. This padding bit can be used to support A-SRS triggering in DCI format 1A without any increase in payload for DCI format 0/1A for FDD. Thus, it is proposed to confirm the working assumption that A-SRS triggering in DCI format 1A is supported for FDD.

DCI format 2B/2C for TDD: 

As with DL DCI format 1A, we propose a 1-bit A-SRS request field in DCI format 2B/2C. 
The triggering bit configuration for legacy DCI format 2B is similar to what has been agreed for legacy DCI formats 0/1A with the 1-bit SRS request field included in DCI format 2B if the UE is configured with SRS parameters for DCI format 2B by higher-layers, i.e., similar to what has been agreed for DCI format 1A -- only in case DCI format 0 is configured for A-SRS. An independent configuration for 2B is not needed. 
For Rel-10 DCI format 2C, we prefer the A-SRS request field should always be present in the DCI format 2C for TDD - this is inline with the decision to always include the 2-bit A-SRS request field in Rel-10 DCI format 4. This further has the benefit of not needing to support a Rel-10 DCI format sizes that differ by only 1 bit. 

The A-SRS parameter set for DCI format 2B/2C, as with DCI format 1A, is independently configured from the configurations for DCI 0/1A/4.
Proposal 1:

· Confirm working assumption that A-SRS triggering in DCI format 1A is supported for FDD. 
· A 1-bit A-SRS request field in defined for DCI format 2B/2C.

· For DCI format 2B, the A-SRS request field is included in DCI format 2B if the UE is configured with SRS parameters for DCI format 2B by higher-layers for TDD.

· For Rel-10 DCI format 2C, the A-SRS request field is always present in the DCI format 2C for TDD.

3. Coexistence of UL and DL A-SRS triggers (Collision handling)
It has been agreed [1] that A UE configured for A-SRS transmission is not expected to receive more than one A-SRS triggering event for the same subframe. When DL DCI A-SRS triggers is configured in addition to UL DCI format 0/4 A-SRS configuration, we prefer the same UE behavior of not expecting to receive more than one A-SRS triggering event for the same subframe as with when A-SRS is not configured for DL DCI formats. This avoids the need for validating the presence of A-SRS trigger by checking the contents of both DL and UL DCI formats, minimizing UE implementation and testing complexity. 
Proposal 2:

· No changes to agreed UE behavior for A-SRS trigger collisions –UE is not expected to receive more than one A-SRS triggering event for the same subframe.

4. Aperiodic SRS Periodicity Restriction
It has been agreed that {2, 5, 10} ms periodicity are supported for A-SRS. Periodicity of 20 ms is FFS. 

Low periodicity configuration for UE-specific A-SRS subframe configurations are a natural choice due to the dynamic nature of the A-SRS trigger. This thus provides opportunity for optimization/reduced RRC signalling bit widths compared to periodic SRS subframe periodicity configuration. We think that supporting up to 20 ms (i.e., 2, 5, 10, 20 ms) periodicity for A-SRS is a good choice.  Supporting larger 20 ms periodicity can be useful in cases such as for non-adaptive PUSCH transmission with typical 1-2 retransmission attempts with A-SRS triggers corresponding to SRS transmission at the start of the initial/first transmission. 

Proposal 3:

· Support of 20ms for UE-specific A-SRS subframe periodicity. 
5. Simultaneous SRS Transmission on Multiple Carriers 

In the RAN4 reply LS [2],  RAN4 has confirmed that from a UE unwanted emissions standpoint,  simultaneous SRS on more than one carrier can be supported in Rel-10. Very limited additional work is foreseen to support this feature in Rel-10, under the assumption that the existing procedures for SRS transmission specified for a single carrier are also applicable per component carrier.
However, introduction of this feature requires changes to existing RAN1 procedures, particularly updates to SRS power control, scaling and/or prioritization of carriers for power-limited UE. Given the Rel-10 WI completion date of RAN#52 in June 2011, it seems unlikely that this feature can be completed in a timely manner and thus is best to be considered for Rel-11.  
Proposal 4:

· Support of simultaneous SRS transmission on multiple CC to be considered for Rel-11.
6. Conclusions

In this contribution, we propose the following on aperiodic SRS triggering:

Proposal 1: Triggering in PDCCH DL Assignments

· Confirm working assumption that A-SRS triggering in DCI format 1A is supported for FDD. 
· A 1-bit A-SRS request field in defined for DCI format 2B/2C.

· For DCI format 2B, the A-SRS request field is included in DCI format 2B if the UE is configured with SRS parameters for DCI format 2B by higher-layers for TDD.

· For Rel-10 DCI format 2C, the A-SRS request field is always present in the DCI format 2C for TDD.

Proposal 2: Coexistence of UL and DL A-SRS triggers (Collision handling)

· No changes to agreed UE behavior for A-SRS trigger collisions –UE is not expected to receive more than one A-SRS triggering event for the same subframe.
Proposal 3: A-SRS Periodicity Restriction
· Support 20ms for UE-specific A-SRS subframe periodicity. 
Proposal 4: Simultaneous SRS Transmission on Multiple Carriers
· Support of simultaneous SRS transmission on multiple CC to be considered for Rel-11.
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