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1. Introduction

In this contribution, we discuss and provide some view on UL data scheduling and HARQ operation for NR, in terms of HARQ timing, resource allocation, multi-UE scheduling, and data retransmission. 
2. Discussion

· UL HARQ timing
It was already agreed that UL HARQ timing (i.e., timing delay between UL grant reception and the corresponding UL data transmission) is dynamically indicated in UL grant DCI. Besides, it was also agreed in the previous meeting that the duration (e.g. starting/ending symbol position) of UL data transmission can be semi-statically configured and/or dynamically indicated in UL grant DCI [1]. For the reduction of HARQ latency, it can be considered to differently configure UL HARQ timing according to the starting symbol of UL data transmission since different starting symbol position can provide different time budget for encoding of UL data. For example, it can be considered to configure smaller HARQ timing value for the UL data starting with higher symbol index. 
Proposal 1: It can be considered to configure UL HARQ timing according to the starting symbol of UL data transmission. 
· UL resource allocation
In NR system, at least for UL data transmission, it was agreed to support both CP-OFDM and DFT-s-OFDM based modulation, with consideration of frequency selective scheduling (and diversity transmission) as well as low PAPR transmission (and UL coverage). Regarding resource allocation (i.e., RA) scheme for UL data scheduling, in case of DFT-s-OFDM, it can be considered to reuse UL RA type 0/1 in current LTE to support contiguous or clustered resource allocation. Similarly, in case of CP-OFDM, it can be considered to reuse DL RA type 0/1/2 in current LTE to support distributed or contiguous resource allocation. Considering the above as baseline, it may need to be discussed on the necessity of additional RA scheme for NR UL and the details of RA type indication in UL grant DCI. 
Proposal 2: It can be considered for UL data scheduling in NR to reuse LTE DL RA types for CP-OFDM and LTE UL RA types for DFT-s-OFDM. 
· UL multi-UE scheduling
Regarding the multi-UE scheduling in UL, it can be considered to support the multi-UE scheduling on the same frequency resource at least for the UEs using same signal waveform (i.e., either CP-OFDM or DFT-s-OFDM). On the other hand, further study may be necessary on whether/how to support the multi-UE scheduling on the same frequency resource for the UEs using different signal waveform. For example, it may be necessary to consider on how to multiplex DMRS (and/or PT-RS) between multiple UEs (e.g. PUSCHs) using different signal waveforms.
Proposal 3: It can be considered to support UL multi-UE scheduling on the same frequency resource at least for the UEs using same signal waveform while FFS between different waveforms. 
· UL data retransmission
Regarding UL HARQ procedure in LTE system, both adaptive and non-adaptive retransmission (denoted as “re-TX”) are being supported. The main benefit of non-adaptive re-TX is that DL control signalling overhead can be saved by using only 1 bit HARQ-ACK (i.e., PHICH) signalling to trigger re-TX. Even for the UL HARQ procedure in NR, non-adaptive re-TX with reduced control signalling overhead could be beneficial. In addition to this, since NR system is required to support flexible DL/UL configuration, the control signalling for non-adaptive re-TX triggering may also need to support flexible indication of UL data transmission timing. Furthermore, even though most of scheduling information (e.g. such as RB allocation, MCS/TBS index) for the non-adaptive re-TX can be the same with the previous transmission, for the flexible indication of other scheduling information (including the UL data transmission timing), the control signalling to trigger non-adaptive re-TX can be signalled as a form of DCI.

Furthermore, it would be more efficient to trigger re-TX of multiple UL data simultaneously by using single triggering DCI. In this case, it may be necessary to consider how UE can determine UL data transmissions which are to be targets of non-adaptive re-TX. For example, the triggering DCI can include on/off indicator (i.e., whether non-adaptive re-TX is triggered or not) per HARQ process ID or per slot index within certain time window. The triggering DCI can be UE specific DCI (e.g., UL grant) or UE group common DCI.

Proposal 4: Triggering of non-adaptive retransmission for multiple UL data can be considered for DL control overhead reduction in NR. 
3. Conclusion
In this contribution, we discussed HARQ timing, resource allocation, and data retransmission for UL data scheduling and HARQ operation for NR, and the following is proposed: 
Proposal 1: It can be considered to configure UL HARQ timing according to the starting symbol of UL data transmission. 
Proposal 2: It can be considered for UL data scheduling in NR to reuse LTE DL RA types for CP-OFDM and LTE UL RA types for DFT-s-OFDM. 
Proposal 3: It can be considered to support UL multi-UE scheduling on the same frequency resource at least for the UEs using same signal waveform while FFS between different waveforms. 
Proposal 4: Triggering of non-adaptive retransmission for multiple UL data can be considered for DL control overhead reduction in NR. 
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