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1 Introduction

A new WI in [1] requires support of SRS switching to and between TDD component carrier(s) (CCs), where the CCs available for SRS transmission correspond to the CCs available for CA of PDSCH while the UE has fewer CCs available for CA of PUSCH. During the RAN1#84bis discussions, the following were concluded.

Conclusions: 

Potential standards impacts to consider include:

· Configurations for SRS on TDD CCs without PUSCH

· SRS switching indication signaling

· FFS: RRC or L1 or both

· Collision handling

· FFS: Possible new symbol positions for SRS

· Power control for SRS on TDD CCs without PUSCH

· Timing advance for SRS on TDD CCs without PUSCH

· FFS: Which of periodic and/or aperiodic SRS is supported, and corresponding details/enhancements

This contribution considers configuration aspects for P-SRS and A-SRS transmissions on cells where the UE is not configured PUSCH/PUCCH transmissions.
2 SRS Configurations
In order to support SRS transmission in a cell where a UE does not transmit PUSCH it is required to define how periodic SRS (P-SRS) and aperiodic SRS (A-SRS) are triggered. 
For the P-SRS, the configuration of transmission parameters can remain practically the same as for any cell in Rel-13. It is up to the eNB scheduler implementation to configure periodicities and offsets so that the UL CA capability of the UE is not exceeded when transmitting P-SRS in cells where the UE is not configured to transmit PUSCH and to account for possible collisions and a retuning/switching latency. For a much larger number of DL cells than UL cells configured to a UE and for DL-heavy UL-DL configurations, the benefits from P-SRS transmissions are marginal as very long periodicities will be needed to avoid collisions of SRS transmissions that would result to exceeding the UL CA capability or to avoid frequent suspensions of SRS transmissions due to collisions in the same subframe with HARQ-ACK transmission or PUSCH/SRS transmission from the UE in cells where the UE is configured to transmit PUSCH/PUCCH (the latter collisions can be avoided by utilizing the UpPTS).  
For the A-SRS, some additional considerations are needed as there is no UL grant for a cell where the UE is not configured to transmit PUSCH. Therefore, A-SRS triggering needs to be limited to DL assignments using the Rel-13 applicable DL DCI formats (there is no apparent need to expand A-SRS triggering to additional DL DCI formats). One issue with using DL DCI formats is that the UE will need to transmit HARQ-ACK that is highly likely to occur in the same subframe as the triggered A-SRS, particularly for the DL-heavy UL-DL configurations that are of most interest for SRS carrier switching, such as the commonly used UL/DL configuration 2. The consequence is that the UL CA capability of the UE will be exceeded (certain for UEs not configured or not capable for UL CA) and the A-SRS transmission will be dropped. Moreover, due to the scarcity of UL subframes per frame and the absence of multiplexing support for PUCCH Format 2 and SRS transmissions, the UE is also likely to have either a PUCCH Format 2 transmission or an SRS transmission in the PCell in a subframe where A-SRS is transmitted in a cell without PUSCH transmissions. 
Proposal 1: Enhance A-SRS transmission timing in cells without configured PUSCH/PUCCH transmission considering switching latency and UL subframes in cell with configured PUSCH/PUCCH transmissions. 

In Rel-13, the triggering granularity for A-SRS transmissions is limited as only a single bit exists in the DL DCI formats. This was deemed sufficient due to the existence of UL DCI formats for triggering A-SRS with a different configuration of parameters. However, as there is no UL grant for triggering A-SRS transmissions in cells without a PUSCH and as such functionality is primarily beneficial for a UE with multiple antennas, it is beneficial to increase the triggering granularity by increasing the number of A-SRS request bits in the DL DCI formats from 1 to 2. 
Proposal 2: Increase the number of A-SRS request bits in DL DCI formats from 1 to 2. 

Moreover, as there can be a much larger number of DL cells than UL cells and as it is beneficial to obtain information for PDSCH link adaptation prior to scheduling PDSCH transmissions, A-SRS triggering should not rely on the existence of PDSCH scheduling and A-SRS triggering for a group of UEs by a single DCI format needs to be considered. 

Proposal 3: Consider UE-common DCI format for A-SRS triggering 

3 Conclusions

This contribution considered the support of SRS switching to and between TDD CCs, where the CCs available for SRS transmission correspond to CCs available for CA of PDSCH while the UE has fewer CCs available for CA of PUSCH. In particular, the following are proposed. 
Proposal 1: Enhance A-SRS transmission timing in cells without configured PUSCH/PUCCH transmission considering switching latency and UL subframes in cell with configured PUSCH/PUCCH transmissions. 

Proposal 2: Increase the number of A-SRS request bits in DL DCI formats from 1 to 2. 

Proposal 3: Consider UE-common DCI format for A-SRS triggering 
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