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1.
Introduction
This contribution deals with the remaining open issues related to SRS transmission in LTE Release 10:
· Remaining details of aperiodic SRS configuration 
· Remaining details of aperiodic SRS triggering 
· Support of frequency hopping for aperiodic SRS

In this contribution we share our view on these topics and discuss also some other related issues.

2. Discussion
Support for SRS hopping

The concept of SRS hopping with dynamic aperiodic SRS was briefly discussed in RAN1#62bis. In our view it can be expected that many of the Rel-10 UEs will not be configured to transmit periodic SRS due to overhead reasons. The primary motivation for the introduction of aperiodic SRS is the improved capacity / interference reduction of SRS resources. When considering SRS hopping, the same benefits and the use cases exist as in the case of no hopping. Therefore it would be logical to provide the same tools for SRS transmission with aperiodic SRS that are in place with periodic SRS.  Hence, for consistency we propose to support SRS hopping also with dynamic aperiodic SRS.

The SRS hopping mechanism itself should be as simple as possible. In our view it is sufficient just to have similar mechanism for SRS hopping configuration (RRC configured pattern) as in Rel-8 and let the aperiodic SRS trigger “sample” the pattern. This would minimize the related standardization effort.
Proposal 1: SRS hopping is supported with an RRC configured hopping pattern that the aperiodic trigger samples.
Support of aperiodic triggering by DL grant
Both timer-based dynamic aperiodic SRS and triggering via DL assignment aim for minimizing the PDCCH overhead due to SRS triggering. Additionally, triggering via DL assignment considerably increases the number of opportunities to trigger aperiodic SRS. To reduce overall SRS overhead, aperiodic SRS resources are configured to multiple UEs, which in turn leads to occasional blocking of aperiodic SRS (i.e. aperiodic SRS cannot be triggered from all desired UEs). The impact of this is effectively alleviated by increasing the number of triggering opportunities per UE. In our view it is sufficient to allow for triggering via DL assignment. If that is allowed, there is no clear need for timer based SRS solutions.  

Proposal 2: Triggering via DL grant can be supported unless it imposes significant standardization effort
Need for other SRS durations
In our view the timer based aperiodic SRS and the triggering with DL grant are optimization aiming for minimized PDCCH overhead in the cases when an UL grant is not otherwise necessary (i.e. when no UL data or Aperiodic CQI is scheduled to the UE). It is not quite clear if this optimization needs to be taken into very extreme by allowing for both triggering with DL assignment and timer based SRS. In our view there is little need for supporting both mechanisms. From the signalling flexibility as well as standardization and system complexity point of view our preference would be not to allow timer-based aperiodic dynamic SRS if triggering with DL grant is supported. 
Proposal 3: Assuming triggering with DL assignment is supported there is no need to support other SRS durations than “1”
3. Summary and conclusions
This contribution deals with potential channel details of aperiodic sounding enhancements discussed. We make the following concrete proposals:
Proposal 1: SRS hopping is supported with an RRC configured hopping pattern that the Aperiodic trigger samples.
Proposal 2: Triggering via DL grant can be supported unless it imposes significant standardization effort.
Proposal 3: Assuming triggering with DL assignment is supported there is no need to support other SRS durations than “1”
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