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1. Introduction
In RAN1#62, the following was agreed regarding aperiodic SRS timing:

A UE shall commence aperiodic SRS transmission in subframe n+k (k>=4) upon detection of a positive SRS request in subframe n 

In this contribution we discuss further details on aperiodic SRS duration and transmission timing.
2. Aperiodic Sounding Duration

In LTE Rel-8/9, a UE can be configured to transmit a single (i.e., one-shot) SRS based on a 1-bit UE-specific higher-layer signalling parameter, ‘duration’. The duration of the dynamic aperiodic SRS transmission can be one-shot or timer-based to support a pre-defined number of SRS transmissions which can be beneficial to support scheduling during a data burst. The timer resets on reception of an aperiodic SRS trigger in the PDCCH. The pre-defined number of SRS transmissions (including one-shot) can be configured as part of the SRS configuration. Semi-persistent until disabled SRS transmissions are already supported in LTE Rel-8/9 by higher layer signalling and thus do not need to be supported for aperiodic dynamic SRS transmission.
Proposal 1:
· One-shot and timer-based (pre-defined number of SRS transmissions) durations are supported for aperiodic SRS. The timer resets on reception of an aperiodic SRS trigger in the PDCCH.
· No dynamic SRS de-activation message. Semi-persistent until disabled SRS transmissions can be supported as in Rel-8/9.
3. Aperiodic SRS Transmission Timing

The timing relation of the SRS transmission has been agreed to be similar to UL transmissions in Rel-8/9 - at least 4 subframes after reception of the aperiodic SRS request/trigger).  To further specify the details of the aperiodic SRS timing, it is proposed that UE-specific SRS subframe offset and SRS periodicity configuration parameters be also be configured for aperiodic SRS. Thus, a SRS-request/trigger in subframe ‘n’ results in a SRS transmission (starting) in subframe ‘kSRS’ such that kSRS >= n+4 and also satisfies the configured aperiodic UE-specific SRS subframe offset and SRS periodicity configuration parameters:
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Defining the timing in terms of UE-specific SRS subframe offset and SRS periodicity is desirable as it can help to reduce the PDCCH loading as the aperiodic SRS triggers are not restricted to be transmitted in only a few subframes. For example, defining the timing instead as the first available cell-specific SRS subframe on or after 4 subframes from reception of the aperiodic SRS trigger [4] would constrain the PDCCH-based aperiodic SRS triggers to be transmitted in a particular subframe increasing the PDCCH burden. This is especially seen for the case where the cell-specific SRS configurations include cell-specific SRS subframes that are consecutive.
Proposal 2:

· A SRS-request in subframe ‘n’ results in a SRS transmission (starting) in subframe ‘kSRS’ such that kSRS >= n+4 and also satisfies the UE-specific SRS subframe offset and SRS periodicity configuration parameters:
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4. Conclusions

In this contribution, we discussed details on aperiodic SRS duration, and transmission timing. We propose the following:

Aperiodic SRS Duration

Proposal 1:

· One-shot and timer-based (pre-defined number of SRS transmissions) durations are supported. The timer resets on reception of an aperiodic SRS trigger in the PDCCH.

· No dynamic SRS de-activation message. Semi-persistent until disabled SRS transmissions can be supported as in Rel-8/9.

Aperiodic SRS Transmission Timing

Proposal 2:

· A SRS-request in subframe ‘n’ results in a SRS transmission (starting) in subframe ‘kSRS’ such that kSRS >= n+4 and also satisfies the UE-specific SRS subframe offset and SRS periodicity configuration parameters:
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