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1 Introduction
A new work item of “SRS Carrier based Switching for LTE” was approved at RAN#71 [1]. The main target is to provide the possibility of transmitting SRS on CCs for which uplink is not configured for PUSCH transmission to enable a fast link adaptation and beamforming for TDD carriers by exploiting channel reciprocity.
In this contribution, we discuss SRS type support. In companion contribution [2], we provided our views on other related issues including SRS timing alignment, power control and collison handling. 
2. Discussion
Currently, LTE supports both periodic SRS (P-SRS) and aperiodic SRS (A-SRS) transmission with separate configurations. Periodic SRS transmission supports multi-shot SRS transmission and the time/frequency/code resources to each UE is configured with adequate efficiency through RRC signaling. With A-SRS transmission, a single SRS resource can be shared by multiple UEs in a more efficient way and it is dynamically triggered from multiple antennas based on the channel and traffic conditions. Our view is that both two mechanisms should be extended to SRS CC-based switching.  
Proposal 1: Support both periodic and Aperiodic SRS transmission. 
In Rel-13, UL grant could trigger the transmission of an A-SRS on the same CC that the PUSCH transmission is granted on. Considering there is no UL grant for SRS CCs where UE is not configured for PUSCH transmission, enhancements for the A-SRS triggering need to be studied.  

For TDD CCs, 1-bit A-SRS rquest field is included in DCI formats 1A/2B/2C/2D. One more bit can be added to these DL DCI formats in order to provide additional flexibility in A-SRS triggering among SRS CCs. 
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Figure 1: An example of SRS triggering using the DL DCI formats of other CCs.

There is a implicit mapping between the DL CC assignment and the UL CC for SRS transmission (i.e. the SIB-2 link). Simliarly to current CSI feedback triggering, it is important to consider a explicit triggering mechanism to allow 2-bits A-SRS request field in DL grants on one CC (e.g. CC0 in FIG.1) to cross-carrier trigger A-SRS transmission on other SRS CCs (e.g. CC1 and CC2 in FIG.1). The mapping between 2-bits states and CC index can be configured by RRC signaling. 
It is our view that such feature should be considered for more efficient SRS triggering. It provides flexibility for eNB to learn the DL channel conditions of a SRS CC before performing DL scheduling on it.  
Proposal 2: RRC configured cross-carrier A-SRS triggering for CCs without PUSCH should be considered. 
3. Conclusions
This contribution discusses details of periodic and aperiodic SRS support for CC-based switching. Based on discussions, we make the following proposals: 
Proposal 1: Support both periodic and Aperiodic SRS transmission. 
Proposal 2: RRC configured cross-carrier A-SRS triggering for CCs without PUSCH should be considered. 
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