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Discussion
1. Introduction
Since Rel. 8 the basic mode of operation in LTE uplink has relied upon supporting single carrier properties whenever possible. In the case of simultaneous transmission of PUSCH data and UCI, UCI transmission on PUSCH has been the baseline. Additionally, simultaneous transmission of PUCCH and PUSCH has been supported since Rel. 10. There is no reason why introduction of UL sTTI should change the situation: it should still be possible to send control and data on one UL channel. In this document, we discuss issues on multiplexing control information on sPUSCH. 
2. HARQ-ACK transmission on sPUSCH
We assume that sPUCCH and sPUSCH TTIs are aligned. It is then simple to specify that if simultaneous sPUSCH and sPUCCH is not configured sPUCCH is transmitted only if sPUSCH has not been scheduled on the same sTTI. In case sPUCCH is dropped, UCI is multiplexed on the sPUSCH in the same sTTI. However, an additional issue to consider is what is done with HARQ-ACK that should be transmitted for PDSCH. In [1], we propose that an sPUSCH, scheduled simultaneous with PUSCH on a carrier, cancels or ends PUSCH transmission. In this situation, at least the possible PDSCH HARQ-ACK on PUSCH should also be multiplexed on sPUSCH. Similarly, sPUSCH transmission should cancel or end PUCCH transmission, and UCI or at least HARQ-ACK part of that should be sent on sPUSCH.

Proposal 1: HARQ-ACK transmission for both sPDSCH and PDSCH is supported on sPUSCH.   
The principle of HARQ-ACK transmission on sPUSCH should be the same as for HARQ-ACK transmission on PUSCH i.e. encoded HARQ-ACK is puncturing data. There are two approaches for multiplexing both sPDSCH and PDSCH HARQ-ACK on an sPUSCH: (1) handle the sPDSCH and PDSCH A/N independently or (2) encode them jointly. 
Independent handling of PDSCH and sPDSCH HARQ-ACK would mean taking care of that the punctured data regions do not overlap. If there are at least two data symbols in sPUSCH, PDSCH HARQ-ACK for sPDSCH and PDSCH can puncture data in different symbols. If there is just a single data symbol, the different encoded HARQ-ACKs should puncture different ends of the input to the DFT spreading. 
For joint coding of PDSCH and sPDSCH HARQ-ACK all the HARQ-ACKs would be considered equal and encoding handled as if the feedback were sent for PDSCHs on different carriers. With small number of feedback bits, the codebook size could be based on configuration but for large number of sPDSCH(s) and PDSCH(s) this might result in excessive overhead.    
Joint coding would be more efficient way if HARQ-ACKs for both sPDSCH and PDSCH are transmitted frequently in the same subframes. Joint coding would also lead to a simpler puncturing scheme of sPUSCH data. However, further study is needed before concluding which encoding option to support, considering also e.g. sPUCCH design and support for simultaneous HARQ-ACK feedback for sPDSCH and PDSCH without a simultaneous sPUSCH allocation. 
Observation 1: Independent handling and joint coding of PDSCH and sPDSCH HARQ-ACKs can be considered.
We have here assumed that PDSCH HARQ-ACKs would all be multiplexed to a single sPUSCH in a subframe. This seems the only alternative as schemes dividing the feedback for different PDSCHs to different sPUSCHs would lead to complex rules and would mean stricter latency requirements if UE should wait for possible later sPUSCH assignments before preparing the feedback transmission in the first sPUSCH. The rule would then be that PDSCH feedback is transmitted in the first sPUSCH that cancels PUSCH or PUCCH transmission. Morover, the rules for sending UCI on sPUSCH should preferably be as similar to rules applied in the sPUCCH case as possible.  

3. CSI transmission on sPUSCH
Another 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. However, the following alternatives may still need to be considered:

Aperiodic CSI feedback on sPUSCH: 

Triggering A-CSI for sPUSCH makes sense only if the measurement timeline for CSI reports is scaled according to the processing times applied on sTTIs. Unless this assumption can be confirmed, there is no need to support A-CSI triggering for sPUSCH. Another case relates to a collision between a PUSCH which is supposed to carry A-CSI, and an sPUSCH in a subframe. Assuming in such case the sPUSCH would cancel or stop PUSCH transmission, it would be natural to treat the A-CSI in the same way as PUSCH data, and not to move that to sPUSCH.

Transmitting 1-ms TTI periodic CSI reports on sPUSCH in case of a collision with PUCCH :

This case is not a high priority one, since the eNodeB can avoid scheduling sPUSCH in subframes with PUCCH, or alternatively allow for PUCCH to be dropped.  

In summary, we see no strong need to support transmission of CSI on sPUSCH.

Observation 2: There is no strong need to support CSI transmission on sPUSCH.
4. Conclusions

We presented the following proposal and observations concerning UCI sending on sPUSCH:
Proposal 1: HARQ-ACK transmission for both sPDSCH and PDSCH is supported on sPUSCH.   

Observation 1: Independent handling and joint coding of PDSCH and sPDSCH HARQ-ACKs can be considered.

Observation 2: There is no strong need to support CSI transmission on sPUSCH.
References
[1] R1-1701999, Avoiding Simultaneous UL sTTI and TTI Transmissions in One Carrier, Nokia, Alcatel-Lucent Shanghai Bell, February 2017.
