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1.
Introduction
This contribution deals with the remaining open issues related to dynamic aperiodic sounding configuration. The topic has been discussed quite extensively in the last few RAN1 meetings. In RAN1#62bis several agreements were made [1]:
Agreement:
· Format 4 is used for SRS triggering.

· Format 0 is also used for SRS triggering

Agreement:

· DCI Format 4

· 2 or 3 new bits indicate 3 or 7, respectively, sets of RRC-configured aperiodic SRS transmission parameters

· 1 state indicates no aperiodic SRS activation

· FFS for exact RRC-configured aperiodic SRS parameters

· E.g. cyclic shift, comb, bandwidth, position

· DCI Format 0 

· 1 new bit (RRC-configured) indicates aperiodic SRS activation

· Aperiodic SRS activation is not supported in UE Common Search Space

Furthermore, the following was captured into the Chairman’s notes:

Continue discussion until next meeting, taking into account the following proposals from R1-105787:

· DCI Format 0 

· If the bit is activated, 1 code-point indicates whether aperiodic SRS transmission is based on parameters

· If the code-point is validated, the following is configured via the DCI Format 0 

· Baseline is no data Tx in this mode of operation

· FFS if data Tx is allowed in this mode of operation

· FFS which code-point

· FFS which/how aperiodic SRS transmission parameters are configured (e.g. carrier indication, PRB allocation, BW position, etc.)

· Target conclusion at next meeting

· Otherwise,

· Configured via RRC (a single set of parameters)

· Rel-8 SRS hopping mechanism is supported for both DCI format 0 and 4

· The hopping pattern defines the SRS bandwidth position in a sub-frame.

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

2. Discussion
DCI Format 0: In case of UL triggering, whether to allow triggering without PUSCH grant 
We do not see a need to preclude triggering SRS without PUSCH grant (i.e. grant for simultaneous data and/or aperiodic CQI transmission). Triggering without UL grant does not, and should not, complicate the UL design and operation in any significant way. A codepoint for indicating SRS triggering without PUSCH grant that does not complicate UL design or operation can be obtained with reasonable extension of Rel’8 “CQI-only” signalling
. 

Furthermore, we propose to allow triggering aperiodic SRS on multiple UL CCs without having CIF in PDCCH configured. This can be supported e.g., so that New data indicator included in PUSCH grant is used as a switch between “SRS only” -grant and “CQI-only on PUSCH” –grant. Allowed 
[image: image1.wmf]PRB

N

 values (
[image: image2.wmf]4

PRB

£

N

) could then contain information on the UL CC in which the SRS relates to.

Proposal 1: UL triggering is allowed regardless of whether there exists an UL grant or not.
Proposal 2: Allow triggering aperiodic SRS on different UL CCs without having CIF in PDCCH configured.
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 3: 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 4: 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 5: 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: UL triggering is allowed regardless of whether there exists an UL grant of not

Proposal 2: Allow triggering aperiodic SRS on different UL CCs without having CIF in PDCCH configured
Proposal 3: SRS hopping is supported with an RRC configured hopping pattern that the Aperiodic trigger samples.
Proposal 4: Triggering via DL grant can be supported unless it imposes significant standardization effort.
Proposal 5: Assuming triggering with DL assignment is supported there is no need to support other SRS durations than “1”
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[1]

“RAN1#62bis Chairman’s notes”
� In Rel’8, only CQI is transmitted on PUSCH if� EMBED Equation.3  ���, the “CQI request” bit in DCI format 0 is set to 1 and� EMBED Equation.3  ���.
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