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1 Introduction

In RAN1#84bis and RAN1#85 meeting, the conclusion of PUSCH design for short TTI is as follows:
Agreements:

· A UE can be dynamically (with a subframe to subframe granularity) scheduled with PUSCH and/or sPUSCH

· A UE is not expected to transmit PUSCH and short TTI sPUSCH simultaneously on the same REs, i.e. by superposition

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in the same subframe on one carrier by puncturing PUSCH

· FFS whether a UE may transmit PUSCH and short TTI sPUSCH in different PRBs on the same symbol(s)

· Dropping/prioritization rules (if any) are FFS 
Agreement:

· For DM-RS of sPUSCH, the followings are recommended to be supported: 

· For the case of 1-slot TTI length, reuse the current DM-RS 

· For the case of less than 1-slot TTI length, support DM-RS sharing/multiplexing of consecutive TTIs from one or multiple UEs 

· At least 2 contiguous TTIs can be shared/multiplexed. FFS on sharing /multiplexing of more than 2 contiguous TTIs

· FFS on how to share/multiplex DM-RS (e.g., CDM, FDM, different BW between RS & data, and hybrid thereof) 

· FFS the DMRS position and whether it is indicated by eNB

In this contribution, we discuss PUSCH design for short TTI in terms of UL power control and TBS on sPUSCH. UCI on sPUSCH is provided in [1].
2 UL power control

In the Rel.11 carrier aggregation, when the total transmission power of UE exceeds the maximum UE transmission power, channel type is considered for power scaling priority, that is,  PRACH>PUCCH>PUSCH with UCI > PUSCH without UCI > SRS. For the simultaneous transmissions of same type of channels, e.g., PUSCH without UCI, the power of each channel is equally scaled.  In the Rel.12 synchronized dual connectivity, the power scaling priority is determined by UCI type, as HARQ/SR > CSI > data > SRS.

In short TTI case, the transmission of sPUSCH with UCI, sPUSCH without UCI, sPUCCH, SRS, and PRACH channels may collide with each other. In addition, considering DMRS sharing among sTTIs, there will be sPUSCH without DMRS, sPUSCH with DMRS, sPUCCH without DMRS, sPUCCH with DMRS. Hence, whether the DMRS is one priority level or not should be further studied. Furthermore, if simultaneous transmission of sPUSCH and PUSCH is agreed, the UL power control needs to consider that case as well. 
It is noted that with DMRS sharing scheme, if the UE transmit power changed between sTTIs or the duration of the UE transmission suspension is a few symbols, there may be phase discontinuity in the transmitted signal based on [2][3]. It will lead to that the shared DMRS cannot be used in the channel estimation at eNB receiver.
Proposal 1: UL power control should be further studied.
3 TBS on PUSCH
TBS in short TTI should be studied. Considering the existence or absence of DMRS among sTTIs, only one TBS scaling coefficient factor would not be suitable for each TTI length as number of data symbols changes. Then, one natural solution is that the TBS in sTTI is proportionally scaled with the data symbol number. For example, if the data symbol is 1, the TBS scaling coefficient factor is 1/12; if the data symbol is 2, the TBS scaling coefficient factor is 1/6; if the data symbol is 3, the TBS scaling coefficient factor is 1/4.  An example text would be:
-
set 
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if the transport block of sPUSCH is transmitted in sTTI, then 

-
for TTI length equals to and smaller than 0.5ms:
-
set the 
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else, set the Table 7.1.7.2.1-1 column indicator 
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Proposal 2: TBS in a sTTI is proportionally scaled to data symbol number in the sTTI. 
4 Conclusion

In this paper, we discuss UL power control and TBS of sPUSCH, we have following proposal:
Proposal 1: UL power control should be further studied.
Proposal 2: TBS in a sTTI is proportionally scaled to data symbol number in the sTTI. 
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