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1 Introduction
In RAN #72 meeting, a new work item [1] on shortened TTI and processing time for LTE was approved. The main objective of this WI is to specify shortened TTI operation and shortened processing time for both legacy (1ms) TTI and shortened TTI. In this contribution, we discuss some issues regarding to the channel status information (CSI) for shortened TTI operation. 
2 Discussion
When a UE is configured with shorttned TTI operation, fast CSI feedback is beneficial for eNB to properly schedule the shortened TTI resource. Therefore, at least aperiodic CSI report is necessary in order to meet the requirements of latency and reliability. In addition, in current LTE specification, the CSI reference resource in time domain is defined by a single downlink or special subframe. Therefore, when introducing a shorter scheduling unit (e.g., 2 or 7 symbols) in time domain, the definition of reference resource for CSI measurement should accordingly change.
Proposal 1: At least aperiodic CSI report should be supported in sTTI operation

According to current LTE specification, eNB can schedule a UE to transmit aperiodic CSI via uplink grant DCI. Accordingly, the UE may expect to receive an uplink grant sDCI for transmitting a sPUSCH with aperiodic CSI report. Since the processing time between uplink grant sDCI and sPUSCH is reduced, the UE may not have enough time to determine the aperiodic CSI corresponding to the legacy TTI operation. Therefore, it is suggest that the aperiodic CSI on the sPUSCH should only corresponding to the shortened TTI operation (i.e., sCSI) and the reference resource for the sCSI measurement should be determined according to the sTTI. However, since the UL sTTI resource is limited to several (e.g., 2, 4 or 7) symbols, the aperiodic CSI report transmitted with sPUSCH may impact the efficiency of sTTI operation. Moreover, even if the concept of PUSCH only with CSI can be reused for the sTTI operation, it still impact on the PUSCH transmission for the legacy TTI operation (e.g., power limitation problem due to simultaneous transmission of sPUSCH and PUSCH).

Therefore, in order to increase the flexibility and accuracy of CSI report for sTTI operation, both rCSI (i.e., CSI corresponding to the legacy TTI operation) and sCSI reports for a serving cell can be transmitted on PUSCH according to the CSI request. For example, as illustrated in Figure 1, an uplink grant DCI is transmitted in subframe n to trigger a PUSCH transmission in subframe n+4. In addition, the DCI triggers an aperiodic CSI report. In this case, the UE should perform PUSCH transmission with both rCSI and sCSI reports in subframe n+4 according to the DCI. As shown in this figure, the time interval between sCSI reference resource and report can be shorter than legacy definition and the detail is FFS.
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Figure 1: Aperiodic CSI report supporting shortened TTI operation.
Proposal 2: In order to increase the flexibility and accuracy of CSI report, both rCSI and sCSI reports for a serving cell can be transmitted on PUSCH.
3 Conclusion

Based on our discussions, we have the following proposals:
Proposal 1: At least aperiodic CSI report should be supported in sTTI operation.
Proposal 2: In order to increase the flexibility and accuracy of CSI report, both rCSI and sCSI reports for a serving cell can be transmitted on PUSCH.
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