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1. Introduction
In RAN #75 meeting, following objectives was approved to be included in NR WID [1]:

-
Support of ultra-reliable part of URLLC [RAN1, RAN2, RAN4]

-
Identify techniques to meet the URLLC requirements set forth by [2] starting after RAN#76 

-
Conduct corresponding URLLC specific normative work after RAN#78 for the selected techniques

In this contribution, the scheduling and HARQ realizations for URLLC downlink are discussed. We provide our views on scheduling and HARQ to meet the requirements of URLLC. 
2. Discussion
Scheduling for URLLC data
In LTE, the scheduler is responsible for dynamically determining the UEs to transmit. In DL, BS conducts scheduling to determine to which UEs to the time-frequency resource should be assigned and determine the data rate to use for the transmission. Each of the scheduled UEs is provided with scheduling assignment information by DL signaling. A UE will detect and process decoding according the introduction of received scheduling information. In general, the transmission of a certain service is based on the stop-and-wait manner. After BS transmits the DL data to UE, it waits for the feedback from UE. Until receiving the HARQ feedback from UE, BS will decide whether to retransmit the data. In NR, more diverse services are emerging so that the traditional air interface need to be enhanced to meet the new requirements. The major scenarios in NR include eMBB, mMTC, and URLLC. These scenarios demand new design targets for NR system, including wider coverage, larger bandwidth, higher reliability, and lower latency. 

For URLLC traffic, the target for the target for user plane latency should be 0.5ms for UL and 0.5 ms for DL. Furthermore, as described in [2], the reliability of URLLC for one transmission of a packet is 10-5 within a user plane latency of 1 ms. It was agreed that multiplexing of transmissions with different latency and/or reliability requirements for eMBB/URLLC in DL is supported by using the same subcarrier spacing with the same CP overhead or using different subcarrier spacing (SCS) [3]. For URLLC data transmission, larger SCS can be adopted to enable shorter transmission duration in time, which is beneficial to reduce the latency. Besides, flexible scheduling granularity, ranging from minimum length of mini-slot to slot, can be supported in NR. Therefore, dynamic scheduling of URLLC traffic on sharing resource between eMBB and URLLC can be achieved. 

In addition to the low latency, reliability of URLLC service needs to be considered during the gNB scheduling. Until now, there are few discussions on the reliability improvement for URLLC. To guarantee low latency and high reliability of transmissions for URLLC traffic, methods to improve the performance of UE detection may need to be considered when gNB conducts scheduling and determine the scheduled resources. HARQ retransmission is one of the effective tool to improve the reliability of transmission, which is already widely used in LTE. For URLLC traffic, since both low latency and high reliability need to be ensured, enhancements for HARQ for URLLC UEs need to be considered, e.g. reduction of latency for HARQ retransmission and HARQ feedback, potential HARQ combining for multiple transmissions, etc. 
Proposal 1: 
· Further study on how to guarantee reliability of transmission within bound of latency when gNB conducts scheduling for URLLC traffic.
Typically, in gNB scheduling, the scheduling decisions are made based on the measurement and CSI reporting. The scheduling assignment, including the time/frequency resource allocation, MCS selection, etc., is determined according the estimation from the CSI by gNB. If the CSI reporting is not accurate enough due to channel variation, it may have impacts on the scheduling decisions that gNB makes. To increase the accuracy of CSI reporting, more reliable CSI reporting could be considered. Some have proposed enhanced CSI report by reporting CSI with a given BLER target. Therefore, gNB can schedule UE based on the more accurate CSI, thus in favor of more appropriate MCS selection. To overcome the channel variation and interference variation, repetition transmission can be used, which is already introduce in UL URLLC transmission. During the scheduling, gNB can determine the number of repetition based on the CSI and other information. Also, depending the traffic type, numerology can also be determined aiming to ensure the target requirements. 

Proposal 2:

· Enhanced CSI reporting with given target can be considered.
3. Conclusion
In this contribution, we discuss the requirements of scheduling and HARQ to meet the requirements of URLLC. The proposals are summarized below.
Proposal 1: 

· Further study on how to guarantee reliability of transmission within bound of latency when gNB conducts scheduling for URLLC traffic.

Proposal 2:

· Enhanced CSI reporting with given target can be considered.
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