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1. Introduction

In the RAN1 meeting #93, the following agreements regarding configured grant (CG) transmission were reached [1]:
Agreement:
· The following modifications to the configured grant procedures are beneficial

· Removing dependencies of HARQ process information to the timing

· Introducing UCI on PUSCH to carry HARQ process ID, NDI, RVID

· Introducing Downlink Feedback Information (DFI) including HARQ feedback for configured grant transmission

· Increased flexibility on time domain resource allocation for the configured grant transmissions

· Supporting retransmissions without explicit UL grant

In this contribution, some considerations on configured grant transmission for NR-U are discussed. 
2. Discussion
In NR CG transmission, time domain resource is determined by periodicity, time domain offset, starting symbol and transmission duration based on the configured subcarrier spacing through RRC configuration. In FeLAA, the resource configuration periodicity is fixed to 40 subframes, a set of subframes used for autonomous uplink (AUL) transmission is indicated through 40 bits bitmap by RRC parameters. Either of the resource allocation method can be enhanced to support flexible resource allocation in tome domain for CG transmission in NR-U. For example, if the time domain resource allocation follows FeLAA rules, the resource allocation unit could be changed from “subframe” to “transmission duration”, and the transmission duration could be pre-configured also in RRC parameters.  
Proposal 1: Enhancements to FeLAA time domain resource allocation could be considered to support flexible resource allocation for CG transmission in NR-U. 
For a UE configured with AUL transmission in FeLAA, firstly the UE will be RRC configured with a set of subframes which may be used for AUL transmission. Those AUL subframes are activated and de-activated by a PDCCH command. The activation command also indicates PRB allocation, MCS, DMRS cyclic shift and orthogonal cover code to the UE. The UE may initiate an AUL transmission after receiving the activation command, or the UE may skip an AUL resource if there is no data in UL buffers. During the AUL transmission, UCI carried some necessary demodulation information, i.e., UE selected HARQ ID, NDI, RV, UE ID, PUSCH starting/ending points, and so on, are piggybacked on the AUL-PUSCH. eNB should correctly decode the UCI before it can demodulate AUL-PUSCH. DFI including HARQ feedback should be transmitted to UE after demodulation. If the HARQ-ACK feedback is NACK, the eNB may provide the corresponding HARQ-ACK feedback to UE for the AUL-PUSCH, and the UE may start the retransmission of the HARQ process on an AUL resource, or the eNB may schedule a grant-based retransmission for the HARQ process.
Since NR-U system is deployed in unlicensed spectrum as FeLAA, the AUL-PUSCH transmission and HARQ procedure in FeLAA should be reused as much as possible for NR-U CG-PUSCH transmission.
Proposal 2: Reuse FeLAA AUL-PUSCH transmission procedure as much as possible for NR-U CG transmission. 
According to the agreement, UCI which carries necessary demodulation information, i.e., HARQ process ID, NDI, RVID, and so on, should be piggybacked on PUSCH in NR-U CG transmission. In FeLAA, DMRS is transmitted at the fourth symbol of each slot and UCI is mapped from the second symbol to the thirteenth symbol in one subframe in case the first symbol or the last symbol in the subframe is punctured for LBT purpose. Following the same philosophy, the first symbol and the last symbol within one CG-PUSCH duration should not be used to transmit DMRS or UCI. On the other hand, DMRS and UCI should be placed at the beginning of the transmission duration as much as possible for fast demodulation. Assume the transmission duration for CG-PUSCH is one slot, Figure 1 gives an example for DMRS and UCI mapping pattern for NR-U CG transmission. 
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Figure 1: Illustration of DMRS and UCI mapping pattern for CG transmission

Proposal 3: The first symbol and the last symbol within one CG-PUSCH duration should not be used to transmit DMRS or UCI for LBT purpose.
3. Conclusions
In this contribution, some considerations on CG transmission for NR-U are discussed. The following proposals are made.
Proposal 1: Enhancements to FeLAA time domain resource allocation could be considered to support flexible resource allocation for CG transmission in NR-U. 
Proposal 2: Reuse FeLAA AUL-PUSCH transmission procedure as much as possible for NR-U CG transmission. 
Proposal 3: The first symbol and the last symbol within one CG-PUSCH duration should not be used to transmit DMRS or UCI for LBT purpose.
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