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1 Introduction
In RAN1 #93[2], the agreement for UL dynamic scheduling has been reached as follows.

•
Scheduling multiple TTIs for PUSCH each using a separate UL grant in the same PDCCH monitoring occasion is identified as beneficial 

•
Scheduling multiple TTIs for PUSCH using a single UL grant is identified as beneficial and should be supported in NR-U
In this contribution, we discuss scheduling enhancements to support NR operation in unlicensed spectrum.
2 Discussion
NR-U is introduced to ease the traffic load in the licensed spectrum. The UL scheduling in unlicensed spectrum has lack of reliability/efficiency due to LBT procedure. In unlicensed band, enhancements on configured grant are discussed by many companies, and it has indeed benefits from the perspective of decreasing LBT attempts and control signalling overhead. For configured grant Type 1 where an uplink grant is provided by RRC, the UL resource is kept occupied by the UE with the certain period, which leads to resource waste or inefficiency. For
configured grant Type 2 where an uplink grant is provided by PDCCH, L1 signalling is needed to configure uplink grant based on indicating configured uplink grant activation or deactivation. It may also require the LBT procedure, which degrades the benefit of using pre-configured resource. However, PUSCH with dynamic grant may be transmitted efficiently, so enhancements on UL dynamic scheduling need also to be considered. The dynamic UL scheduling is an efficient mechanism in UL scheduling. However, in the unlicensed spectrum, the received UL grant may be wasted due to LBT failure. In this case, the UE has to wait for another UL grant for new transmission is received, which introduced the extra latency.
Observation 1: The current UL scheduling with configured grant and dynamic may leads to resource waste or inefficiency in NR-U.
In RAN1, it had agreed that scheduling multiple TTIs for PUSCH using a single UL grant is identified as beneficial and should be supported in NR-U. In RAN2, the enhanced dynamic UL scheduling should also be considered in MAC to align with RAN1. For example, a single UL grant can schedule multiple TTIs for PUSCH in a transmission window. UE can select suitable TTI in the transmission window for the UL data transmission according to the LBT result. 
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Proposal 1: Enhanced dynamic UL scheduling should be considered in MAC to reduce the LBT impact in NR-U.
If proposal 1 is accepted in RAN2, the following case should also be considered: the UCI transmission enhancement, especially for the ACK/NACK feedback. For example, the traditional ACK/NACK feedback is transmitted on the determined TTI. But for NR-U, the ACK/NACK may be lost during the LBT result. Enhanced UCI transmission should also be considered for NR-U. We may use the similar solution for enhanced dynamic UL scheduling which introduced a transmission window. 
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Proposal 2: Enhanced UCI transmission should also be considered in NR-U.
3 Conclusions
In this contribution we discuss the DRB mapping impacts due to NR-U (especially LBT). It is observed that:

Observation 1: The current UL scheduling with configured grant and dynamic may leads to resource waste or inefficiency in NR-U.
Proposal 1: Enhanced dynamic UL scheduling should be considered in MAC to reduce the LBT impact in NR-U.

Proposal 2: Enhanced UCI transmission should also be considered in NR-U.
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