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Introduction 
In this contribution, we will discuss the following issues for NR-U configured grant:
· Resource configuration 
· UE-initiated COT sharing
· CG-UCI on GUL transmission
Discussion
Resource configuration
For NR grant-free uplink (GUL) transmission in unlicensed band, due to the uncertainty of channel availability, it would be beneficial to provide the UE with multiple transmission opportunities in time/frequency domain. 
In time domain, a UE can be configured with multiple consecutive transmission occasions within a periodic window for GUL transmission, which allows the UE to perform multiple LBT attempts until it succeeds. To enable more LBT attempts at a finer channel access granularity for the UE, it is also desirable to configure mini-slot level time domain resources for the periodic window. The consecutive time domain resources for the periodic window can be configured through either a bitmap or a tuple of parameters including start position, temporal length, and periodicity. Compared between the two approaches, the later one has no flexibility to exclude certain slots for potential downlink transmissions in the periodic window. Thus, the bitmap-based time domain resource allocation adopted in Rel-15 FeLAA could be considered. However, different from FeLAA, since NR-U may support various SCSs and mini-slot, the bitmap-based time domain resource allocation should be carefully studied with considering the trade-off between flexibility and signaling overhead.

Proposal 1: Bitmap-based time domain resource configuration for NR-U configured grant should be carefully studied with consideration of multiple numerologies and mini-slot.

In NR-U, a UE with capability of subband LBT can be configured to operate multiple 20 MHz unlicensed channels. Thus, the gNB can configure a set of candidate resources distributed across the multiple unlicensed channels for GUL transmission. Then, the UE performs subband LBTs for each unlicensed channel, and selects the available candidate resource(s) to transmit the data. These candidate resources can be shared with multiple UEs by managing the transmission starting positions to avoid the inefficient resource utilization. Whereas, the gNB may blindly detect the actual transmission(s) on the configured multiple candidate resources. 

Proposal 2: NR-U considers configuring multiple candidate resources across multiple unlicensed channels for grant-free UL transmission, and the UE may transmit data on one or more candidate resources based on subband LBT results.

UE-initiated COT sharing 
In Rel-15 FeLAA, a COT initiated by AUL transmissions can be shared with the eNB to transmit PDCCH to the UE with up to two symbols if the COT sharing indication is enabled on the AUL-UCI. Since the UE-initiated COT sharing can minimize the effort to access the channel for DL transmission, it is desirable for NR-U to support the UE-initiated COT sharing. In addition to the PDCCH only transmission, it would be beneficial to support more possible scenarios of the UE-initiated COT sharing. For example, a DL burst including PDCCH and PDSCH within a limited duration can share the UE-initiated COT to improve DL performance.

Proposal 3: For NR-U configured grant, the UE-initiated COT sharing for PDCCH/PDSCH transmission is beneficial. 

CG-UCI on GUL transmission
In RAN1#93 [1], it was agreed that to introduce CG-UCI on GUL transmission to carry HARQ process ID, NDI, RVID to remove the timing dependency of HARQ process. In RAN1#94 [2] is was also agreed that a UE selects the HARQ process ID from an RRC configured set of HARQ process IDs. Together with the HARQ related information, if the configured resource(s) for GUL transmission is shared with multiple UEs, the CG-UCI needs to carry the UE ID.
To support UE-initiated COT sharing for PDCCH and/or PDSCH transmission, the CG-UCI should also carry COT sharing information. Furthermore, if PDSCH transmission in a UE-initiated COT is allowed, an up-to-date CSI for accurate DL transmission adaptation is required. However, due to the uncertainty of medium access in unlicensed band, it may be difficult to guarantee that a CSI report can be transmitted near or within the configured GUL resources. For example, as shown in Figure 1, CSI report A near the FUL transmission window may be blocked by LBT failure. Also, CSI report B cannot be piggybacked on an available GUL resource due to the UE has yet to gain the channel. Even a CSI report is located in the UE-initiated COT, e.g., CSI report C, the UE may have to postpone the COT-sharing until the CSI report is transmitted. Therefore, including an “on demand” CSI report for DL transmission adaptation in the CG-UCI would be beneficial if a UE-initiated COT is shared with DL data transmission.



  Figure 1. Examples of a UE-initiated COT sharing for PDCCH and PDSCH transmission

Proposal 4: Besides HARQ related information, CG-UCI includes at least the following information:
· UE ID
· COT-sharing related information
· CSI report for DL transmission in a same UE-initiated COT
Conclusion
The proposals made in this contribution are summarized below: 
Proposal 1: Bitmap-based time domain resource configuration for NR-U configured grant should be carefully studied with consideration of multiple numerologies and mini-slot.
Proposal 2: NR-U considers configuring multiple candidate resources across multiple unlicensed channels for configured grant transmission, and the UE may transmit data on one or more candidate resources based on subband LBT results.
Proposal 3: For NR-U configured grant, the UE-initiated COT sharing for PDCCH/PDSCH transmission is beneficial. 
Proposal 4: Besides HARQ related information, CG-UCI includes at least the following information:
· UE ID
· COT-sharing related information
· [bookmark: _GoBack]CSI report for DL transmission in a same UE-initiated COT
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