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Introduction
In this contribution, remaining issues on channel access procedures for Rel-16 NR-U are discussed.

Discussion
Editorial corrections
In the DL channel access procedures in a shared COT, from our understanding, gNB can perform a DL transmission following any UL transmission if the prior UL burst includes a PUSCH. However, in TS 37.213 Subclause 4.1.3, it may be misread that a DL transmission in a shared COT should directly follow a PUSCH after a gap with the PUSCH [1]. To be clearer, the following change is proposed.
Proposal 1: Update TS 37.213 Subclause 4.1.3 based on the following TP.
-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
If a gNB shares a channel occupancy initiated by a UE using the channel access procedures described in clause 4.2.1.1 on a channel, the gNB may transmit a transmission that follows a UL transmission including a PUSCH transmission on scheduled or configured resources by the UE after a gap as follows: 
<unchanged part omitted>
For the case where a gNB shares a channel occupancy initiated by a UE with configured grant PUSCH transmission, the gNB may transmit a transmission that follows a UL transmission including the configured grant PUSCH transmission by the UE as follows: 
-------------------------------------------------------- End of TP #1 -----------------------------------------------------

In FBE operation, the length of an idle period Tz is in general not an integer multiple of a symbol duration. For clarity the following change is proposed.
Proposal 2: Update TS 37.213 Subclause 4.3 based on the following TP.
-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols overlapping with for a duration of at least  before the start of the next channel occupancy time.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------


Semi-static channel access procedures
In RAN1 #98bis, the following agreements were made for NR-U FBE operation:
Agreement:
· For FBE operation, when the gNB operates as an initiating device
· The UE is provided information on the gNB fixed frame period and the starting positions of the fixed frame periods
· For the provision of the above information the following is signalled
· Indication of the fixed frame period and the starting positions of the fixed frame period (SIBx)
· FFS: Whether Rel-15 signaling can be reused
· When the UE is not initiating a channel occupancy, UE transmissions within a fixed frame period can occur if DL signals/channels (e.g., PDCCH, SSB, PBCH, RMSI, GC-PDCCH, …) within the fixed frame period are detected. 
· FFS: Extension of GC-PDCCH configuration to idle UEs
· FFS: Signaling for FBE operation, when the UE operates as an initiating device

The yellow highlighted part, i.e., reception of DL transmission for granting UL transmission in a shared COT, is not reflected in the specification.
Proposal 3: Update TS 37.213 to reflect a missing agreement about the DL detection as a condition for COT sharing in FBE operation.

In ETSI EN 301 893 specification, the transmission of a short control signaling without performing the CCA is allowed [2]. For NR-U LBE operation, it was agreed not to support this for DRS transmission. gNB is required to perform Type 2 channel access to transmit a discovery burst. However, there was no such discussion in FBE. In FBE, if the CCA in an idle period is failed, there is no chance to transmit the DRS in the entire duration of a next COT. That is, all DRS opportunities in the next COT would be unavailable. It may be beneficial to allow short DRS transmission in that case considering its high importance.
[bookmark: _GoBack]Proposal 4: Discuss the possibility of allowing a short DRS transmission in an unoccupied COT in FBE.

Conclusion
In this contribution, remaining issues on channel access procedures for Rel-16 NR-U are discussed. The following proposals are made:
Proposal 1: Update TS 37.213 Subclause 4.1.3 based on the following TP.
-------------------------------------------------------- Start of TP #1 ----------------------------------------------------
If a gNB shares a channel occupancy initiated by a UE using the channel access procedures described in clause 4.2.1.1 on a channel, the gNB may transmit a transmission that follows a UL transmission including a PUSCH transmission on scheduled or configured resources by the UE after a gap as follows: 
<unchanged part omitted>
For the case where a gNB shares a channel occupancy initiated by a UE with configured grant PUSCH transmission, the gNB may transmit a transmission that follows a UL transmission including the configured grant PUSCH transmission by the UE as follows: 
-------------------------------------------------------- End of TP #1 -----------------------------------------------------

Proposal 2: Update TS 37.213 Subclause 4.3 based on the following TP.
-------------------------------------------------------- Start of TP #2 ----------------------------------------------------
The gNB and UEs shall not transmit any transmissions in a set of consecutive symbols overlapping with for a duration of at least  before the start of the next channel occupancy time.
-------------------------------------------------------- End of TP #2 -----------------------------------------------------

Proposal 3: Update TS 37.213 to reflect a missing agreement about the DL detection as a condition for COT sharing in FBE operation.
Proposal 4: Discuss the possibility of allowing a short DRS transmission in an unoccupied COT in FBE.
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