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1. Introduction
In recent RAN1 meetings, aperiodic Sounding Reference Signal (SRS) has been introduced, which is dynamically triggered by aperiodic SRS request carried on PDCCH UL grant. This contribution focuses on the need to deal with aperiodic SRS reporting when DRX is enabled, and a way forward is proposed.  
2. Discussion  
2.1 Current aperiodic SRS agreements
UL MIMO, such as up to 4x4 antenna configurations and spatial multiplexing with up to four layers, are supported in Rel-10 in order to satisfy high peak data rate requirements. As the periodic SRS mechanism in Rel-8 and Rel-9 is designed for the single antenna transmission, enhanced SRS mechanism is needed to satisfy the requirement of UL MIMO. As a result, dynamic aperiodic SRS mechanism is agreed to be supported. It can be triggered using aperiodic SRS request carried on certain DCI format such as DCI format 0 or DCI format 4. 
The following agreements related to transmission timing of aperiodic SRS were reached in RAN1#63 [1]:

· When dynamic aperiodic SRS trigger is detected in subframe n, the UE shall transmit an aperiodic SRS in the first UE-specific A-SRS subframe n’ satisfying n’(n+4 and n’ satisfying kSRS ( n+4 for TDD (kSRS is derived from n’, as defined in 36.213) 

· As in Rel-8, UE-specific A-SRS subframe is determined by periodicity and offset

· UE-specific A-SRS subframes is a subset of cell-specific subframes 

· The values for periodicity and offset are defined as in Table 8.2-1 for FDD, and 8.2-2 / 8.2-3 for TDD in 36.213.

· FFS whether all or a subset of the table is used

According to the agreements, when dynamic aperiodic SRS trigger is detected by the UE, the aperiodic SRS should be transmitted in the first UE-specific A-SRS subframe satisfying the criteria specified above. 
2.2 Problem with current DRX procedure 

With current DRX procedure in [2], when not in Active Time, SRS shall not be reported by a UE. But this UE behaviour doesn't take the intention of aperiodic SRS into consideration, and may only work with the characteristic of periodic SRS, since there was no aperiodic SRS when the corresponding behaviour was specified. It would be easy for the network to predict the reporting occasion of periodic SRS, as the period is configured in advance, and the network could take the DRX cycle into consideration when configuring. This would not be the case for aperiodic SRS, as the triggers are sent dynamically. It’s hard for the network to ensure that the next available UE-specific A-SRS subframe is always in Active Time. 
So we propose that how to deal with aperiodic SRS when DRX is enabled should be considered and specified by RAN2. 
Proposal 1: How to deal with aperiodic SRS when DRX is enabled should be considered and specified by RAN2. 
One alternative is to treat aperiodic SRS the same as periodic SRS when not in Active Time. That is, the aperiodic SRS is not reported when the UE is not in Active Time, either. However, the purposes served by periodic SRS and aperiodic SRS are different. The aperiodic SRS is dynamically requested to users for which there is a need for sounding according to current channel and traffic conditions without the need to resort to semi-static reconfigurations. The basic gain of aperiodic SRS mechanism is that it enables increasing the SRS accuracy for those UEs (to be) scheduled to transmit data on PUSCH. So we propose that as an aperiodic SRS is request by eNB, it should be reported even if UE is not in Active Time. 

Proposal 2: Aperiodic SRS should be reported even if UE is not in Active Time. 
3. Conclusion
This contribution discussed aperiodic SRS reporting taking current DRX procedure into consideration. We propose the following proposals:
Proposal 1: How to deal with aperiodic SRS when DRX is enabled should be considered and specified by RAN2. 
Proposal 2: Aperiodic SRS should be reported even if UE is not in Active Time. 
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