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1 Introduction
At the RAN1 #86bis meeting, it was agreed that L1 signaling and semi-static higher layer signaling can be used to signal the following two timing relationships [1]: 
· between DL data reception and corresponding acknowledgement; and
· between UL assignment and corresponding UL data transmission. 
This contribution discusses the remaining aspect on the minimum interval for these timelines and also possible signalling designs to support efficient resource sharing between NR PDCCH and NR PDSCH channel.
2. Discussion
2.1 Data scheduling for NR 

The NR framework should be designed to have necessary flexibility in terms of DL HARQ feedback and PUSCH scheduling to support multi-cell and multi-RAT coordinated scheduling. It is proposed to consider an efficient resource scheduling mechanism as a complimentary mean for semi-static higher layer signaling option in order to address the cross-link interference between NR and LTE cells in the same geographical area in the same band. For example, as illustrated in FIG.1, one offset value can be simply included in a DCI format to defer the semi-static scheduling data transmission. 
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Figure 1: Hybrid resource scheduling for data transmission in NR
Proposal 1: Support of a combination of indication by higher layers and dynamic L1 signaling for NR data scheduling.

2.2 Minimum processing latency 
There are several delays contributing to the overall duration of scheduling and HARQ latency. Time advance (TA) value is one of them and is proportional to the distance to the gNB. Moreover, the processing time is typically proportional to TB size and therefore the corresponding processing time also varies depending on the respective TBS in a slot, such as coding and decoding, filtering, and L1 mapping and demapping. With a shorter slot and a larger subcarrier spacing (SCS), the number of payload bits reduces proportionally, and the time it takes for receiver to process the data also reduces.    
Proposal 2: Different minimum delay for DL HARQ and UL scheduling timelines can be defined as an integer number of slot for different SCS by taking into account the maximum supported TA value.
2.3 Multiplexing between NR-PDSCH and NR-PDCCH
For NR, the number of connected UEs within a narrow beam is supposed to be significantly reduced compared to LTE especially in small cell scenarios. The NR-PDCCH transmissions do not occupy an integer number of symbols. To improve the resource efficiency of NR-PDCCH region, it is important for NR to enable the possibility to dynamically share the resources between NR-PDCCH and the NR-PDSCH channels. The NR-PDSCH starting symbol (or NR-PDCCH control region) can be implicitly or explicitly informed to the UE for proper rate matching of the NR-PDSCH. As one example in Figure 3, the starting symbol of the NR-PDSCH of UE #1 and UE #2 can be the 2nd OFDM symbol in some frequency resources whereas the starting symbol can be the 1st OFDM symbol in some other frequency resources respectively. 

Proposal 3:  Support TDM/FDM between DL control and the associated PDSCH transmission to allow dynamic resource sharing.   
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Figure 2: TDM/FDM between NR-PDCCH and NR-PDSCH for scheduling 

3. Conclusions
In this contribution, we discuss several open issues on data scheduling and HARQ operation for NR system. In particular, we propose: 

Proposal 1: Support of a combination of indication by higher layers and dynamic L1 signaling for NR data scheduling.

Proposal 2: Different minimum delay for DL HARQ and UL scheduling timelines can be defined as an integer number of slot for different SCS by taking into account the maximum supported TA value.

Proposal 3:  Support TDM/FDM between DL control and the associated PDSCH transmission to allow dynamic resource sharing.   
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