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1 Introduction
This contribution discusses the remaining issues for the channel access procedure for NR from 52.6 GHz to 71 GHz, including the following aspects, and the TPs, if needed, associated with the proposals are listed in the appendix:
· Remaining issues for LBT mode indication
· Remaining issues for directional LBT in multi-beam scenarios
· Remaining issues for short control signalling
· Remaining issues for RSSI measurement
2 Remaining issues for LBT mode indication
So far, RAN1 has agreed to support both cell-specific and UE-specific indication of LBT/no-LBT mode for a “gNB-UE link”, however, the indication details on how a UE determines the LBT mode are still not clear. In our understanding, the intention for cell-specific indication is to allow indicating a common mode for all nodes within the cell, including both the gNB and serving UEs, and the intention for UE-specific indication is to allow the gNB to further indicate a UE-specific mode to some of the serving UEs when necessary, wherein such UE-specific mode can be different from the cell-specific one. Based on this understanding, we have the following proposal. 
Proposal 1: For indication of the LBT/no-LBT mode:
· gNB determines its mode by implementation;
· UE assumes both the gNB and UE operates according to the indicated mode in the cell-specific indication; 
· UE assumes the UE operates according to the indicated mode in the UE-specific indication;
· the UE-specific indication overrides the cell-specific indication when both of them are provided.
3 Remaining issues for directional LBT in multi-beam scenarios
In RAN1#107-e, the following agreements were made regarding the LBT for multi-beam scenarios: 
Agreement
For a COT with MU-MIMO (SDM) transmission, support both Alt 1 and Alt 2 below:
· Alt 1: Single LBT sensing at the start of the COT with wide beam ‘cover’ all beams to be used in the COT with appropriate ED threshold
· Alt 2: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT, if the node can perform simultaneous sensing in different beams 
Note: On UE side, no UE capability will be introduced for this purpose. 

Agreement
Within a COT with TDM of beams with beam switching, at least support Alt 1
· Alt 1 (from previous agreement): Single LBT sensing with wide beam ‘cover’ all beams to be used in the COT 

Agreement
Within a COT with TDM of beams with beam switching, Alt 2 is supported if the node has the capability to perform simultaneous sensing in different beams. Alt 3 is allowed as node implementation choice if the node also supports Cat 2 LBT. The use of Alt 2 or Alt 3 is based on node’s implementation.
· Alt 2 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT
· Alt 3 from previous agreement: Independent per-beam LBT sensing at the start of COT is performed for beams used in the COT with additional requirement on Cat 2 LBT before beam switch
However, there is still a remaining issue on at least one of the beams fails to complete the channel access procedure, which needs further specification update to address. 
For the SDM scenario, when Type 1 channel access procedure is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy, if the channel access procedure succeed for all sensing beams, all transmission can occur in the channel occupancy (as shown in the first example of Figure 1); if the channel access procedure does not succeed for one or more sensing beams, the transmitter should drop the transmission for beams with failed channel access procedure (as shown in the second example of Figure 1).


[bookmark: _Ref92282365]Figure 1 Illustration of transmissions for SDM scenario.
Proposal 2: For SDM scenario, when Type 1 channel access procedure is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy, if a channel is failed to be accessed for any sensing beam, the corresponding transmission(s) is dropped during the channel occupancy.
· Adopt TP#1 for TS 37.213.
For the SDM scenario, when Type 1 channel access procedure is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy, and no Cat2 LBT is required within the channel occupancy, if the channel access procedure succeed for all sensing beams, all transmission can occur in the channel occupancy (as shown in the first example of Figure 1); if the channel access procedure does not succeed for one or more sensing beams, the transmitter should drop the transmission for beams with failed channel access procedure (as shown in the second example of Figure 1). If the time domain gap after dropping is large, the transmitter may need to perform an extra LBT, similar to CO sharing. 



Figure 2 Illustration of transmissions for TDM scenario.
Proposal 3: For TDM scenario, when Type 1 channel access procedure is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy, and no LBT is performed within the channel occupancy, if a channel is failed to be accessed for any sensing beam, the corresponding transmission(s) is dropped during the channel occupancy.
· Adopt TP#2 for TS 37.213.
4 Remaining issues for short control signalling
For short control signaling, subject to regulation, the transmission duration and duty cycle should be restricted such that fair coexistence with other technology can be guaranteed. From the requirement of regulation, duty cycle is calculated per node, which translates to per cell for DL and per UE for UL. In this sense, no update from the specification is needed.  
Proposal 4: For short control signalling, the duty cycle calculation for UL is per UE.
· No spec impact.
5 Remaining issues for RSSI measurement
In the WI, it has been agreed to support beam-specific information for L3-RSSI measurement, and two alternatives were considered: 
· Alt 1: gNB configures the beam when configures the L3-RSSI measurement by introducing TCI-State IE in RMTC-Config
· Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET
The simpler way is to provide an explicit configuration for beam-specific information, and if such information is not provided, it can be up to UE’s implementation to determine a beam for measuring L3-RSSI, as in Rel-16 NR-U. 
Proposal 5: Support gNB configuring a TCI-State IE in RMTC-Config for L3-RSSI measurement.
6 Conclusion
The proposals made in this contribution are summarized below (associated TPs are listed in the appendix):
Proposal 1: For indication of the LBT/no-LBT mode:
· gNB determines its mode by implementation;
· UE assumes both the gNB and UE operates according to the indicated mode in the cell-specific indication; 
· UE assumes the UE operates according to the indicated mode in the UE-specific indication;
· the UE-specific indication overrides the cell-specific indication when both of them are provided.
Proposal 2: For SDM scenario, when Type 1 channel access procedure is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy, if a channel is failed to be accessed for any sensing beam, the corresponding transmission(s) is dropped during the channel occupancy.
· Adopt TP#1 for TS 37.213.
Proposal 3: For TDM scenario, when Type 1 channel access procedure is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy, and no LBT is performed within the channel occupancy, if a channel is failed to be accessed for any sensing beam, the corresponding transmission(s) is dropped during the channel occupancy.
· Adopt TP#2 for TS 37.213.
Proposal 4: For short control signalling, the duty cycle calculation for UL is per UE.
· No spec impact.
Proposal 5: Support gNB configuring a TCI-State IE in RMTC-Config for L3-RSSI measurement.
Appendix 
TP#1 for TS 37.213
============================== Start of TP #1 for TS 37.213 ==================================
[bookmark: _Toc90480714]4.4	Channel access procedures for frequency range 2-2
=============================== Unchanged Text Omitted ===================================
If a channel occupancy includes transmission(s) in different beams that are multiplexed in spatial domain, one of the followings is applicable for the corresponding sensing to perform the transmission(s) within the channel occupancy:
-	Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy using a single sensing beam where the single beam covers all the transmission beams within the channel occupancy. When the channel is accessed the transmission(s) within the channel occupancy across different beams can occur.
-	Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy simultaneously per sensing beam where each sensing beam covers a transmission beam within the channel occupancy. When the channel is accessed the transmission(s) within the channel occupancy across different beams can occur. If the channel is failed to be accessed for any sensing beam, the corresponding transmission(s) is dropped during the channel occupancy.
=============================== Unchanged Text Omitted ===================================
============================== End of TP #1 for TS 37.213 ==================================

TP#2 for TS 37.213
============================== Start of TP #2 for TS 37.213 ==================================
4.4	Channel access procedures for frequency range 2-2
=============================== Unchanged Text Omitted ===================================
If a channel occupancy includes transmissions in different beams that are multiplexed in time domain, one of the followings is applicable for the corresponding sensing to perform the transmissions within the channel occupancy:
-	Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy using a single sensing beam where the single beam covers all the transmissions beams within the channel occupancy. When the channel is accessed the transmissions within the channel occupancy across different beams can occur following the procedures described in Clause 4.4.3.
-	When the gNB/UE can perform simultaneous sensing in different beams, Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy per sensing beam where each sensing beam covers a transmission beam within the channel occupancy. When the channel is accessed the transmission within the channel occupancy across different beams can occur following the procedures described in Clause 4.4.3. If the channel is failed to be accessed for any sensing beam, the corresponding transmission(s) is dropped during the channel occupancy, and the following are applicable to the transmission(s) after the dropped transmission(s):
-  regardless of the duration of the gap, the transmission(s) after the dropped transmission(s) occurs following the procedures described in Clause 4.4.3, or 
-  if the gap is more than a threshold that is determined by the gNB and is at least 8 us, the transmission(s) after the dropped transmission(s) occurs following the procedures described in Clause 4.4.2; otherwise, the transmission(s) after the dropped transmission(s) occurs following the procedures described in Clause 4.4.3.
-  When the gNB/UE can perform simultaneous sensing in different beams, Type 1 channel access procedure as described in Clause 4.4.1 is applied before the start of the channel occupancy per sensing beam where each sensing beam covers a transmission beam within the channel occupancy. When the channel is accessed the transmission within the channel occupancy can occur following the procedures in Clause 4.4.2 before switching to a different beam within the channel occupancy.
=============================== Unchanged Text Omitted ===================================
============================== End of TP #2 for TS 37.213 ==================================
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