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1. Introduction

In RAN#73, the revised WID of an LTE work item on shortened TTI and processing time was approved as follows [1]. 

	· Complete the following objectives (including striving to complete the corresponding ASN.1) by RAN#76, with further discussions on which release to include the following objectives in future RAN meetings 

· Processing time reduction for legacy 1ms TTI, for FS1/2/3

· For FS1, sPDCCH/sPDSCH/sPUSCH/sPUCCH design based on

· 2-symbol for sPDCCH/sPDSCH

· 2-symbol for sPUSCH/sPUCCH

· CRS based and DMRS based sPDCCH/sPDSCH for FS1

· DL CA and UL non-CA for FS1

· The other objectives will be completed by RAN#77 as currently planned, and will be discussed in WG meetings before RAN#76


In this contribution, we discuss some consideration points regarding sTTI based CSI. 
2. sTTI based CSI
If CSI enhancement related to sTTI operation is to be supported, the following consideration points need to be addressed. With sTTI operation, interference toward sTTI UE would fluctuate considerably per sTTI level since sTTI scheduling for other sTTI UEs will happen randomly. According to current specification, CSI measurement will be conducted per subframe basis. This will induce inaccurate CSI prediction and thus scheduler may overestimate or underestimate the interference level than actual one, which will cause too high or low MCS and inappropriate beam usage. Moreover, from our evaluation results during SI [2], it was observed that reducing CQI report delay and CQI report period can be beneficial in terms of UPT gain. In this sense, faster CSI measurement and report need to be pursued for facilitating sTTI operation. 
Proposal 1: Faster CSI measurement and report should be investigated for sTTI operation.
CSI measurement
According to current specification, the definition of CSI reference resource in time domain is based on multiples of 1ms subframe. As discussed above, sTTI based measurement needs to be taken into account. For example, for a UE configured with 2/3-OS DL sTTI, measurement will be conducted at “X” 2/3-OS sTTI before the report. The aspect that different DL/UL sTTI combination is available should be also taken into account. Thus, the definition of CSI reference resource in time domain may need to be determined depending on the TTI length (combination) and processing time. One consideration point is how to handle the case in which no CSI-RS/IMR/CRS exists in a sTTI designated as CSI reference resource. More RS configuration can be considered but it would lead more RS overhead, which seems undesirable for sTTI operation. One simple way will be to move reference resource to the previous sTTI until CSI-RS/IMR/CRS exists in the sTTI, which may induce CSI inaccuracy due to longer interval between CSI reference resource and reporting instance. 
Proposal 2: Further discussion on how to define CSI reference resource on sTTI basis is needed. 
CSI report
It seems quite straightforward that more frequent CSI report will offer more performance gain for sTTI operation. Thus, it should be noted that a trade-off between achievable gain from faster CSI report and CSI report overhead needs to be taken into account for introducing more frequent CSI report. Considering the payload size of CSI report and container size of sPUCCH and sPUSCH, it would be desirable to avoid CSI report which may require large payload such as PUSCH reporting mode 3-2. Some efforts will be necessary to balance the trade-off such as adjustment of subband size, restriction of reporting type/mode, etc. Given the limited time unit of this WI, we should aim at reusing the legacy CSI report framework as much as possible. 
Proposal 3: Further discussion on how to simplify CSI report is needed. 
3. Conclusions

In this contribution, we discussed several aspects regarding sTTI based CSI. Based on the above discussions, our proposals are given as follows:

Proposal 1: Faster CSI measurement and report should be investigated for sTTI operation.
Proposal 2: Further discussion on how to define CSI reference resource on sTTI basis is needed. 

Proposal 3: Further discussion on how to simplify CSI report is needed. 
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