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1 Introduction

To support multiple starting and ending position for UL transmission, three PUSCH modes are introduced. PUSCH mode 1 enables starting PUSCH transmission from slot #0 or slot #1 depending on LBT outcome, PUSCH mode 2 supports PUSCH transmission from slot #1 by explicit indication, and PUSCH mode 3 supports PUSCH transmission finished at the end of slot #0 or slot #1 by explicit indication. To avoid the impact of dropping slot #0 on UCI (A-CSI) transmission piggybacked in PUSCH for PUSCH mode 1, RAN1 agreed that when UCI is sent along with UL-SCH, the UCI is rate-matched in slot #1 of a subframe with Mode 1 operation, regardless this Mode 1 subframe is actually full or partial. It is unclear how to deal with UCI transmission without UL-SCH which will be discussed in this contribution. 
2 Discussion
RAN1 already agreed to always map UCI in slot #1 for both PUSCH mode 1 and mode 2 when UCI is transmitted with UL-SCH. For implementation simplicity and the avoidance of UCI performance degradation due to puncturing, the same UCI mapping rule should be reused for the case of UCI without UL-SCH, i.e. UCI is mapped to all resources within slot #1. Then, for PUSCH mode 1, it means UE can only start PUSCH transmission from symbol #7, which is actually the same as PUSCH mode 2. In other words, UCI transmission without UL-SCH is not supported for PUSCH mode 1. When eNB triggers A-CSI without UL-SCH, eNB shall not indicate PUSCH mode 1 simultaneously. 
The only type of UCI piggybacked in PUSCH scheduled by UL grant is aperiodic CSI, which is the same as Rel-14 eLAA. When to trigger A-CSI and on which CC to transmit A-CSI is up to eNB’s decision. For example, to protect A-CSI transmission, eNB may trigger A-CSI transmission on licensed carrier or on unlicensed carrier which is likely to grasp the channel, e.g., within MCOT. One typical scenario for PUSCH mode 2 is to utilize the remaining parts of DL partial subframe within the MCOT, which can be used for A-CSI transmission without UL-SCH. And considering the limited payload of A-CSI, the physical resources of one slot would be sufficient to achieve a desirable low coding rate for A-CSI. Besides, eNB can also trigger A-CSI for subframes other than initial subframe to ensure higher transmission probability. Similar as Rel-14 eLAA, continuous multi-subframe UL transmission can be supported by multiple DCI formats 0A/4A. With the dynamic indication of PUSCH mode in DCI format 0A/4A, eNB can easily indicate full subframe transmission (Rel-14 eLAA by ‘00’) or partial ending UL subframe (PUSCH mode 3 by ‘11’) and trigger the A-CSI without UL-SCH for the last subframe of a UL burst. Therefore, not supporting UCI transmission without UL-SCH for PUSCH mode 1 does not have material impact on UCI transmission efficiency. 
Proposal: UCI transmission without UL-SCH is not supported for PUSCH mode1.  

Regarding the UCI transmission on PUSCH scheduled by multi-subframe DCI format 0B/4B, the same rule as Rel-14 eLAA should be reused, i.e., UCI transmission without UL-SCH is not supported, and A-CSI shall be reported in 2nd  scheduled subframe if Nmax=2 and otherwise to the penultimate scheduled subframe for the case of A-CSI with UL-SCH.  

Observation: UCI transmission without UL-SCH is not supported for multi-subframe scheduling by DCI format 0B/4B.  

3 Conclusions 

This contribution discusses the UCI transmission without UL-SCH for PUSCH scheduled by UL grant, and proposes the following based on the discussion.

Proposal 1: UCI transmission without UL-SCH is not supported for PUSCH mode1.  

Observation: UCI transmission without UL-SCH is not supported for multi-subframe scheduling by DCI format 0B/4B.  
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