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1. Introduction

In RAN1 #93 meeting [1], some agreements related to frame structure has been made as follows
	Agreement:
· Single and multiple DL to UL and UL to DL switching within a shared gNB COT is identified to be beneficial and can be supported

· LBT requirements to support single or multiple switching points, include

· For gap of less than 16us: no-LBT can be used 

· Restrictions/conditions on when no-LBT option can be used will be further identified, in consideration of fair coexistence. 

· For gap of above 16us but does not exceed 25us: one-shot LBT can be used 

· Restrictions/conditions on when one-shot LBT option can be used will be further identified, in consideration of fair coexistence. 

· For single switching point, for the gap from DL transmission to UL transmission exceeds 25us: one-shot LBT is used 

· Further study needed on how many one-shot LBT attempts is allowed for granted UL transmission 

· FFS: For multiple switching points, for the gap from DL transmission to UL transmission exceeds 25us, one-shot LBT is used. Regulations for this option.

Agreement:
· Study FBE (as in the ETSI BRAN specifications) based frame structure

· Identify the changes needed to support FBE operation of NR-U

· Restrictions/conditions on when FBE option can be used will be further identified, in consideration of fair coexistence. 

· Strive to minimize the change from current NR design

Agreement:
· Benefits of using a signal that facilitates its detection with low complexity can be investigated including all/part of the following scenarios/use cases: 

· UE power saving

· Improved coexistence

· Spatial reuse at least within the same operator network 

· Serving cell transmission burst acquisition

· FFS: further usage scenarios




In this contribution, we have the following discussions on frame structure for NR-U. 
2. Discussion
In NR, a flexible frame structure has been supported  to enable a more efficient spectrum usage and a fast HARQ-ACK feedback. Such a flexible frame structure is intuitive to be utilized and extended for NR operating in unlicensed spectrum. For NR-U, it can also bring the benefit that more DL-UL and UL-DL switching points within a channel occupancy time are easier to be achieved. With more DL-UL and UL-DL switching points, network and UE are able to use the occupied unlicensed channel in a more efficient way. Not only a fast HARQ-ACK feedback can be achieved in NR-U, but more possibility for sharing a COT between UE and network may be accomplished. The latter one provides a UE or network more chances to access the medium and, at the same time, it may not do further harm to WiFi node or other co-existing radio technologies. 
Proposal 1: NR-U should provide a flexible frame structure and enable more DL-UL and UL-DL switching points within a shared COT. 
NR Rel-15 has provided a slot format indicator (SFI) to enable the flexible frame structure. Using SFI, network is able to indicate transmission direction or functionality of each symbol in a slot. For NR-U, SFI is supposed to also be an useful tool. Through SFI in NR-U, slot structure of each COT occupied by network, position of starting slot and information of ending slot can be indicated without large effort to introducing a new signal or tool. It may also be used to indicate UE where a switching point is located. 

However, when SFI is introduced to NR-U, some modifications may be needed. For example, how to indicate a switching points for DL-UL and UL-DL based on current structure of SFI. In addition, periodicity setting for SFI in NR-U should also be considered. UE may not be able to detect a DCI in a COT if periodicity of monitoring SFI is not appropriate. Furthermore, an additional slot format combination may be needed for NR-U scenario. 
Proposal 2: SFI should be introduced to NR-U for indicating slot structure and DL/UL switching points. 
Proposal 3: RAN 1 is supposed to study modifications to SFI in NR-U. 

3. Conclusion

According to the discussion mentioned above, we have the following proposals. 
Proposal 1: NR-U should provide a flexible frame structure and enable more DL-UL and UL-DL switching points within a shared COT. 

Proposal 2: SFI should be introduced to NR-U for indicating slot structure and DL/UL switching points.

Proposal 3: RAN 1 is supposed to study modifications to SFI in NR-U. 
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