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Discussion and decision
1 Introduction
In RAN#72, the new work item for shortened TTI and processing time for LTE was approved [1]. Regarding the shortened TTI, the updated WID was approved in RAN#73 [2]. The objectives of shortened TTI are as below.

	For Frame structure type 1: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 2-symbol sTTI and 1-slot sTTI for sPDSCH/sPDCCH 

· Specify support for a transmission duration based on 2-symbol sTTI, 4-symbol sTTI, and 1-slot sTTI for sPUCCH/sPUSCH 

· Down-selection is not precluded

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)

For Frame structure type 2: [RAN1, RAN2, RAN4]

· Specify support for a transmission duration based on 1-slot sTTI for sPDSCH/sPDCCH/sPUSCH/sPUCCH

· Study any impact on CSI feedback and processing time, and if needed, specify necessary modifications (not before RAN1 #86bis)


This contribution considers the design aspects of CSI reporting for sTTI. 
2 Discussions 
To be able to utilize the resource more efficiently by adapting the varying channel condition of a UE, introducing a mechanism to enable fast CSI reporting would be beneficial for an eNB. For a UE configured with shortened TTI, the eNB can easily obtain the most recent CSI information by allowing CSI reporting periodically on sTTI. However, the overhead should be carefully considered if periodic CSI reporting is supported on sPUCCH. In case of 2-symbol TTI for sPUCCH, the reference signal overhead would be significant. For example, the half of UL resources assigned for sPUCCH will be used for reference signal transmission. In addition, UCI payload to include periodic CSI is likely increased additional frequency and/or time resources will be required for reliable sPUCCH transmission. In addition, depending on the periodicity of the periodic CSI reporting, the overhead for sPUCCH may be significant. Otherwise, the benefit from periodic CSI reporting on sTTI would be limited.
Observation 1: Resource overhead for periodic CSI reporting on sTTI may be significant.

Furthermore, supporting periodic CSI reporting on sTTI may result in resource waste from system perspective. For example, if there is a UE configured with sTTI and the UE reports periodic CSI on sPUCCH, at least the resources configured for the sPUCCH in a subframe only can be used by the same and/or other UEs not configured with sTTI (i.e. UEs with 1ms TTI). In other words, remaining UL resources in a subframe excluding sPUCCH resources configured for periodic CSI reporting cannot be used by the legacy UEs. If the required sPUCCH resource for periodic CSI reporting is not marginal and the periodicity of sPUCCH is configured as small as possible for fast CSI feedback, the resource inefficiency may be significant. 
Observation 2: Resource utilization efficiency may be degraded if periodic CSI reporting is supported on sPUCCH

Based on above observations, it is preferred that periodic CSI reporting is not supported on sPUCCH.

Proposal 1: No periodic CSI reporting is supported on sPUCCH

For more accurate CSI for sTTI and also enabling fast CSI feedback, aperiodic CSI reporting on sPUSCH with appropriate measurement and reporting timing can be considered. In addition, aperiodic CSI reporting on sTTI can be considered as a complement to the CSI reporting on PUCCH/PUSCH. For aperiodic CSI reporting on sTTI, it is desirable to minimize CSI payload for resource utilization efficiency especially for 2-symbol TTI. Details on contents of aperiodic CSI reporting on sTTI and measurement and reporting timing of aperiodic CSI reporting on sTTI can be further studied.
Proposal 2: Details on contents of aperiodic CSI reporting on sTTI can be further studied.
3 Conclusions
In this contribution, the design aspects of CSI reporting on sTTI are discussed and summarized as below. 
Observation 1: Resource overhead for periodic CSI reporting on sTTI may be significant.

Observation 2: Resource utilization efficiency may be degraded if periodic CSI reporting is supported on sPUCCH

Proposal 1: No periodic CSI reporting is supported on sPUCCH

Proposal 2: Details on contents of aperiodic CSI reporting on sTTI can be further studied.
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