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1
Introduction
One of the remaining issues in sTTI design is the need for CSI reporting over sPUCCH or sPUSCH. In this contribution, we present our views on the related aspects.
2. CSI transmission on sPUCCH
In LTE, periodic wideband CSI reports are transmitted on PUCCH when there is no simultaneous PUSCH transmission. However, the need for supporting periodic CSI reporting over sPUCCH is rather unclear:

· firstly, periodic CSI reporting involves inherently relatively large latency depending on the reporting periodicity and/or availability of measurement resource, and the length of PUCCH – 1 ms or less – does not have a significant impact on the overall latency. 

· Secondly, the wideband nature (due to limited capacity) of the report implies that the precision of the feedback is rather coarse and cannot be improved significantly by more frequent reporting. 

· Thirdly, faster and more frequent ACK/NACK transmitted on sPUCCH improves the link adaptation already by means of OLLA without any specification effort. 

Based on the above, we think that no CSI enhancements for periodic reporting on sPUCCH are needed.
Observation #1: No CSI enhancements for periodic CSI reporting on sPUCCH are needed. 

3. CSI transmission on sPUSCH
Another question is if transmission of CSI should be supported on sPUSCH, and if so, should the CSI be associated with 1-ms TTI, or an sTTI. The following alternatives may need to be considered:

Aperiodic CSI feedback on sPUSCH: 

We do not see a great need for sTTI-specific CSI reporting. For 1-ms case CSI reports with n+3 timeline are supported anyway, which already reduces the associated latency significantly. Moreover, channel variations are not expected to be very fast, while interference may fluctuate significantly from one sTTI to another, making the usefulness of sTTI-specific reports questionable. 
Proposal #1: sTTI-specifc CSI measurements are not specified.
Reporting a TTI-specific Aperiodic CSI over sPUSCH may be useful in some cases, to e.g. avoid collisions between PUSCH and sPUSCH. In case simultaneous sPUCCH or sPUSCH transmissions mean that PUSCH transmissions are not possible in the same subframe, it might be hard to find enough opportunities for reporting A-CSI with 1-ms TTI. In such a scenario, an option of reporting the 1-ms TTI related A-CSI over sPUSCH seems useful. To avoid excessive overhead, the A-CSI reporting modes could be configured separately for sTTI and TTI, such that with e.g. 2-os sTTI the eNB could use e.g. wideband modes 1-0 or 1-1, even if frequency selective A-CSI modes are applied with PUSCH. However, we do not see a need to limit the choice of sTTI A-CSI modes by specifications. It should be up to eNodeB to configure any of the reporting modes for sTTI operation.

As for the frequency domain granularity of A-CSI reports, we do not see a need to change the definition compared to legacy LTE operation. The reference resource for the A-CSI measurement should preferably be the same TTI as when the trigger is received. In some cases (e.g. with 2 OS) this may not be feasible due to tight processing timeline, and the previous TTI can be taken as the reference resource.
Proposal #2: Consider supporting Aperiodic CSI reporting for a 1-ms reference resource over sPUSCH.
· The CSI reports are associated with the transmission mode applied for 1-ms TTI

· The same A-CSI modes can be supported as with 1-ms TTI, with the same sub-band sizes
· The reference resource should be the same subframe where the A-CSI trigger is received, or potentially in some cases the one before that.
· The A-CSI reporting mode can be configured differently for sPUSCH and PUSCH
3
Summary
In this section, we summarize the observations and proposals made in this contribution:
Observation #1: No CSI enhancements for periodic CSI reporting on sPUCCH are needed. 

Proposal #1: sTTI-specifc CSI measurements are not specified.
Proposal #2: Consider supporting Aperiodic CSI reporting for a 1-ms reference resource over sPUSCH.

· The CSI reports are associated with the transmission mode applied for 1-ms TTI

· The same A-CSI modes can be supported as with 1-ms TTI, with the same sub-band sizes
· The reference resource should be the same subframe where the A-CSI trigger is received, or potentially in some cases the one before that.
· The A-CSI reporting mode can be configured differently for sPUSCH and PUSCH
