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1. Introduction
As RAN1 completes physical layer design for sTTI and sPT feature, RAN4 is tasked to start work on CSI feedback performance for these new LTE enhancement features from RAN4 #86. For CSI feedback, sTTI feature introduced aperiodic CSI reporting procedure triggered by sDCI and RAN4 needs to investigate corresponding CSI feedback performance requirements. For sPT feature, CSI feedback operation is almost same as legacy LTE operation except that n+3 processing timeline is applied for aperiodic CSI feedback. In this contribution, we provide analyses on physical layer design of sTTI and sPT feature related to CSI feedback and proposals for CSI feedback performance requirements that RAN4 needs to work on. 
2. CSI feedback performance requirements for sTTI operation
For Rel-15 sTTI operation, RAN1 introduced only aperiodic CSI reporting. When UE is configured with sTTI operation on a serving cell, 
· UE should perform periodic CSI reporting based on legacy TTI operation when periodic CSI reporting is configured
· UE should perform CSI reporting for SPDSCH with CSI reporting timeline corresponding to SPUSCH transmission when aperiodic CSI reporting is triggered by sDCI
For aperiodic CSI reporting, UE implementation needs to consider following two aspects. 

· CSI reference resource is based on SPDSCH instead of PDSCH. 
· Number of data REs available for SPDSCH transmission is different from PDSCH. 
· Processing delay from aperiodic CSI trigger by sDCI to CSI feedback transmission on SPUSCH follows SPUSCH transmission timeline. 
Though CSI reference resource and CSI feedback processing timeline are different from legacy TTI operation, basic principle for PMI and RI feedback is not changed. To verify proper implementation of aperiodic CSI feedback in sTTI operation, introducing CQI feedback test seem sufficient. 
Proposal 1. RAN4 should consider introducing CQI feedback test with aperiodic CSI feedback for both slot TTI and sub-slot TTI operation. 

CSI feedback is dependent on configured transmission mode. Since both CRS-based and DMRS-based SPDSCH are supported in sTTI, aperiodic CSI feedback should be verified for both CRS-based and DMRS-based transmission mode. 
Proposal 2. RAN4 should consider aperiodic CQI feedback test for TM4 and TM9. 

3. CSI feedback performance requirements for sPT operation

For sPT operation, CSI feedback requirement is same as legacy TTI operation except that, for aperiodic CSI reporting, UE needs to follow n+3 processing timeline of PUSCH transmission when sPT operation is configured. Since all other aspects of CSI feedback are supposed to be same as legacy LTE operation, RAN4 can consider reusing existing CQI feedback test with aperiodic CSI reporting for verification of aperiodic CSI feedback with n+3 processing timeline. 
Proposal 3. Reuse CQI reporting test in frequency selective fading channel to verify aperiodic CSI reporting with sPT operation. 
· 9.3.1.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
· 9.3.1.2
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
4. Conclusion

In this contribution, we provided analyses on physical layer design of sTTI and sPT feature related to CSI feedback. Based on the analyses, we made following proposals. 
Proposal 1. RAN4 should consider introducing CQI feedback test with aperiodic CSI feedback for both slot TTI and sub-slot TTI operation. 

Proposal 2. RAN4 should consider aperiodic CQI feedback test for TM4 and TM9. 

Proposal 3. Reuse CQI reporting test in frequency selective fading channel to verify aperiodic CSI reporting with sPT operation. 

· 9.3.1.1
Minimum requirement PUSCH 3-0 (Cell-Specific Reference Symbols)
· 9.3.1.2
Minimum requirement PUSCH 3-1 (CSI Reference Symbol)
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