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1 Introduction
In RAN1#86bis, the following agreement on DMRS design for PUSCH in UpPTS was reached [1]:

Agreement:
· DMRS for PUSCH in UpPTS is transmitted in the UpPTS

· Working assumption: DMRS is transmitted in the symbol index l=3 for normal CP, and the symbol index l=2 for extended CP

· FFS: Support additionally the following alternative by RRC configuration for DMRS transmission for PUSCH in UpPTS:

· DMRS for PUSCH in UpPTS is transmitted in the following UL subframe, and reuse the legacy DMRS pattern in normal UL subframe
In this contribution, we mainly discuss DM-RS reduction and determination of TBS scaling factor for PUSCH in UpPTS based on the new introduced special subframe configuration 10. Furthermore, we will briefly discuss UCI multiplexed with PUSCH in UpPTS.
2 Discussion
2.1 DM-RS reduction
When UEs are in low speed mobility and low Doppler shift, then the DM-RS can be reduced if the scheduled PUSCH in UpPTS and the subsequent UL subframe are on the same PRB by sharing DM-RS in the subsequent UL subframe.

Proposal 1: UE can be configured to reduce DMRS transmission. And if configured so, it can remove one DMRS transmission if the scheduled PUSCH in both UpPTS and the following UL subframe are transmitted on the same PRB.
For TDD UL/DL configuration 0/6, UpPTS bundled with the subsequent UL subframe can be scheduled by a single UL grant with UL index configured as ‘11’. If DMRS transmission is not configured by RRC for PUSCH in UpPTS, a single DCI with UL grant for both UpPTS and the subsequent UL subframe indicates the same PRB allocation. Thus, in this condition, UE can be configured to reduce DMRS transmission by sharing DMRS in the subsequent UL subframe.
For TDD UL/DL configuration 1~5, UE can’t be signaled whether the scheduled PUSCH in UpPTS and the subsequent UL subframe are on the same PRB. Thus, an extra one-bit field for indication of DMRS transmission in UL grant should be introduced. When the field is configured as ‘1’, meaning PRB allocated for PUSCH and the following UL subframe are the same, DMRS will not be transmitted for PUSCH in UpPTS. When the field is configured as ‘0’, DMRS is transmitted in the legacy way.
Proposal 2: Introduce one-bit field for signaling of DMRS transmission for TDD UL/DL configuration 1~5.
2.2 TBS scaling factor
TBS scaling factor can be designed the similar way as DwPTS. With different DMRS numbers and SRS numbers, there can be different number of data symbols in PUSCH in UpPTS. As the TBS scaling factor is also studied in WI shortened TTI and processing time, it is preferable to have a unified solution for various data symbols in PUSCH in UpPTS or shortened TTI. Therefore, we propose that the TBS scaling factor is data symbol number divided by 12.
Proposal 3: Define the TBS scaling factor for PUSCH in UpPTS as data symbol number divided by 12.
2.3 UCI transmission
If UCI is to be multiplexed on PUSCH, only HARQ ACK/NACK and CSI reports can be transmitted, as scheduling request can be replaced by in-band buffer status report. In resource element mapping, ACK/NACK is mapped around DMRS by puncturing UL-SCH data. For CSI, CQI and PMI are time multiplexed with the coded data bits. And RI is located near the reference symbols similar to ACK/NACK to have a more robust mapping.

Proposal 4: Multiplexing aperiodic CSI on PUSCH in UpPTS is supported.
3 Conclusions

In this contribution, discussion on DM-RS reduction, TBS scaling factor for PUSCH in UpPTS and UCI transmission is presented, with following proposals:
Proposal 1: UE can be configured to reduce DMRS transmission. And if configured so, it can remove one DMRS transmission if the scheduled PUSCH in both UpPTS and the following UL subframe are transmitted on the same PRB.
Proposal 2: Introduce one-bit field for signaling of DMRS transmission for TDD UL/DL configuration 1~5.

Proposal 3: Define the TBS scaling factor for PUSCH in UpPTS as data symbol number divided by 12.
Proposal 4: Multiplexing aperiodic CSI on PUSCH in UpPTS is supported.
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