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Introduction

This document discusses UL aspect of shortened TTI.

Discussion
For UL design of shortened TTI, we think following points are important.

The current operation of PUSCH/PUCCH is already complicated by the combination handling. Depending on data/ack/nack/SR/CQI/SRS transmission, large numbers of the combinations are required to be supported. By having sTTI as sPUSCH/sPUCCH, it transmits only part of the subframe. Therefore, the combination handling gets more complicated. We propose following. 
Proposal 1: The tight interaction between PUSCH/PUCCH and sPUSCH/sPUCCH should be avoided.

One of the tight interactions is piggy back aspect over PUSCH. Therefore, we propose following.
Proposal 2:  PUSCH/PUCCH should not piggy back ACK/NACK for sPDSCH.

Depending on DL operation of CA, there is the situation that one CC is TTI and the other CC is sTTI. Or as proposed in [1], one CC support both TTI and sTTI. In these cases, simultaneous transmission of PUSCH/PUCCH and sPUSCH/sPUCCH (regardless of the same CC or not) are required. In order to avoid tight interaction, we propose following.
Proposal 3:  Multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH should be supported.

Multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH means non-favourable condition from PAPR/CM perspective. On the other hand, eNB can control when to transmit PUSCH/PUCCH and sPUSCH/sPUCCH. Therefore, by scheduler operation, single carrier property can be realized.
Proposal 4:  To satisfy single carrier property is up to eNB scheduler.

When multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH are realized, power control among PUSCH/PUCCH/sPUSCH/sPUCCH is required. However the power of PUCCH/PUSCH should be constant even if sPUSCH/sPUCCH is transmitted in the middle of a subframe similar to asynchronous case in dual connectivity. i.e., Power of on-going transmission is not adjusted. The reason is to have CDM orthogonality among SC-FDMA symbols in PUCCH and higher order modulation of PUSCH.
Proposal 5:  The power of PUCCH/PUSCH should not be changed even if there is sPUCCH/sPUSCH in the latter part of a subframe.


Conclusion
We propose following.
Proposal 1: The tight interaction between PUSCH/PUCCH and sPUSCH/sPUCCH should be avoided.
Proposal 2:  PUSCH/PUCCH should not piggy back ACK/NACK for sPDSCH.
Proposal 3:  Multi-cluster/carrier transmission between PUSCH/PUCCH and sPUSCH/sPUCCH should be supported.
Proposal 4:  To satisfy single carrier property is up to eNB scheduler.
Proposal 5:  The power of PUCCH/PUSCH should not be changed even if there is sPUCCH/sPUSCH in the latter part of a subframe.
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