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Discussion
1. Introduction
UCI on sPUSCH was discussed in RAN1 #90 meeting reaching the agreement

Agreement:
· For UCI on sPUSCH: 

· The beta offset values for sPUSCH and PUSCH are independently configured.
· The beta offset table for 1 ms operation is re-used
· FFS: If aperiodic CSI on sPUSCH is supported

The topic was included in the RAN1 email discussion 90-12. We agree with the possible agreements proposed for PDSCH and sPDSCH HARQ-ACK coding, and repeat our justifications in Section 2. In Section 3 we discuss CSI on sPUSCH which is the main remaining question for us concerning sPUSCH. 
2. HARQ-ACK transmission on sPUSCH

Irrespective of whether the collision is between sPUSCH and PUSCH or PUCCH, only spatial bundling of PDSCH HARQ-ACK bits needs to be supported. Carrier bundling would degrade PDSCH performance too seriously. We propose

Proposal 1: Only spatial bundling of PDSCH HARQ-ACK bits is supported for carrying them on sPUSCH.  
A question is whether PDSCH and sPDSCH HARQ ACKs are coded jointly or separately. Joint coding is more efficient and leads to simple mapping of ACK-NACK bits to symbols. It creates dependency between PDSCH and sPDSCH feedback but we think there nevertheless is no need for additional indications to cope with missed DL assignments. Assuming that sPDSCH uses always 1 codeword transmissions and spatial bundling is applied for PDSCH, the HARQ-ACK payload sizes remain reasonable. We therefore propose

Proposal 2: Joint coding of PDSCH and sPDSCH HARQ-ACK is used on sPUSCH. HARQ-ACKs for sPDCCH are mapped first, followed by HARQ-ACKs for PDSCH.
3. CSI transmission on sPUSCH
The question is if transmission of CSI should be supported on sPUSCH besides HARQ-ACKs. 
Firstly, we see no particular reason for supporting CSI feedback on sPUCCH, since periodic CSI feedback is never a latency optimized solution anyway. Furthermore, it was agreed in RAN1 #90 that CSI of PUCCH is dropped when sPUSCH and PUCCH collide. Then the remaining question for us is if aperiodic CSI feedback is supported 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. 
Reporting a TTI-specific Aperiodic CSI over sPUSCH may be useful in some cases, to e.g. avoid collisions between PUSCH and sPUSCH. Because simultaneous PUSCH and sPUCCH or sPUSCH 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. subslot 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.

Proposal #3: Consider supporting Aperiodic CSI reporting for a 1-ms reference resource over sPUSCH.

· 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
4. Conclusions
Our proposals on HARQ-ACK and CSI transmission on sPUSCH are:

Proposal 1: Only spatial bundling of PDSCH HARQ-ACK bits is supported for carrying them on sPUSCH.  
Proposal 2: Joint coding of PDSCH and sPDSCH HARQ-ACK is used on sPUSCH. HARQ-ACKs for sPDCCH are mapped first, followed by HARQ-ACKs for PDSCH.
Proposal #3: Consider supporting Aperiodic CSI reporting for a 1-ms reference resource over sPUSCH.

· 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
