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Introduction
In Rel-17 extending current NR operation to 71GHz WI [1], physical layer procedure(s) including channel access mechanism is included: · Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 














In the contribution, we discuss further details on different aspects of channel access mechanism.  
Discussion 
It has been agreed that both LBT mode and non-LBT mode are supported in >52.6GHz. The non-LBT mode can be applied to regions where LBT is not mandated for unlicensed band access, or to licensed band. For LBT mode, the primary regulation in defined as EN 302 567 where type 1 channel access is defined with COT sharing and short control signaling rules. 
In addition, in Japan LBT is required before each transmission, as shown in the regulation text which was shared by Intel in RAN1 106bis-e email discussion.
	· Interference mitigation function
· Sending and receiving identification signals
· (Enforcement Article 6-2)
· (Facilities Article 9-4)
· Shall automatically transmit or receive identification codes.
· Carrier Sense
· (Facilities Article 49-20)
· If the transmission power of the transmitter exceeds 10 mW, provide a carrier sense that will operate at beginning of the transmission.



The rule also been commented by Docomo during RAN1 106e email discussion. 
“To clarify, in Japan, sensing is always necessary to initiate any transmission with power above 10 mW, while no clear definition of “sensing” in the regulation, including whether COT sharing without sensing is allowed or not and how long gap is allowed for the COT sharing without sensing. Therefore, even if max. gap is defined for COT sharing without sensing, it does not comply with current Japanese regulation for transmission with power above 10 mW.”
In 107bis-e discussion, several open issues are related to the regulation where LBT is required before each transmission and either type 1 or type 2 LBT can be applied. These items including: 
· Whether LBT is required before Msg 1 and Msg A transmission. 
· Whether 1 bit or 2 bits channel access indication is included in the fall-back DCI. 
· LBT upgrade within COT 
In our view, one bit SIB1 signaling indicating that LBT is required before all transmission can solve all the questions with much lower signaling overhead. The proposed indication is similar to the LBE or FBE indication in NR-U where different LBT requirements applies.  
We list the current alternative solutions under discussion in the table I. We compare behavior and overhead of each approach. Alternative 1 provide a more efficient signaling in SIB, and more importantly lower DCI overhead, without losing any flexibility or performance.  
Table I: Comparison of different signaling alternatives
	
	Alternative 1 (1 bit in SIB1 indicate LBT is required before any transmission).
	Alternative 2 (Separate bits for each purpose)

	Msg 1 and Msg A transmission
	When the indication is set, the UE perform type 1 or type 2 LBT based on UE capability
	Introduce 1 bit in SIB1 indicates whether LBT is required before msg 1 and msg A. 
When the indication is set, the UE performs type 1 or type 2 based on UE capability

	Fall back DCI
	1 bit in DCI. 
When the SIB1 indication is not set, follow the 1 bit indication to perform type 1 or type 3 LBT. 
When the SIB1 indication is set, the UE perform type 1 or type 2 based on UE capability.   
	2 bits in DCI
When type 2 LBT is indicated to the UE, and if the UE does not support CAT 2 LBT capability, the UE perform type 3.   

	LBT upgrade 
	When the SIB1 indication is not set, UE can perform LBT upgrade from type 3 to type 1 if UE detect the UL transmission is within COT. 
When the SIB1 indication is set, UE can perform type 1 or type 2 LBT based on UE capability, regard-less whether this is within COT or not. 
	1 bit SIBx or RRC signaling to indicate whether type 3 is allowed for LBT upgrade within COT. 

	Non-fall back DCI (no spec impact, overhead in deployment) 
	When the SIB1 indication is set, 0 bit is configured in non-fall DCI.  UE perform type 1 or type 2 before each transmission based on UE capability without dynamic signaling.   
	1 or 2 bit CCA configuration need to be configured in deployment. Always rely on dynamic signaling to know whether LBT is needed.  

	Summary
	1 bit in SIB1, 1 bit in Fall-back DCI
	1 bit in SIB1, 1 bit in SIBx. 2 bits in fall back DCI, and 1 or 2 bits needs to be configured in non-fall back DCI. 



Proposal 1: Add one bit SIB1 signaling indicating LBT is required before all transmission (i.e. Japan).   

Proposal 2: RACH msg 1 or msg A transmission
· When indicated in SIB1 that LBT is required before all transmission, Type 1 or type 2 LBT can be performed depending on UE capability.   
· Otherwise type 3 can be used.  

Proposal 3: 1 bit CCA indication in fall back DCI 
· When indicated in SIB1 that LBT is required before all transmission, UE can determine whether type 1 or type 2 can be performed depending on UE capability.
· Otherwise, follow type 1 or type 3 LBT indication in DCI. 

Proposal 4: UE LBT upgrade behavior
· When indicated in SIB1 that LBT is required before all transmission, UE can perform type 1 LBT to type 2 LBT depending on UE capability, regardless COT information.
· Otherwise, UE can upgrade type 1 LBT to type 3 LBT if the transmission is within gNB initiated COT.  

In regions where LBT is not mandated, it has been agreed that both cell specific or UE specific RRC indication can be used to signal whether the gNB-UE link operate in LBT mode or not. In 107-e, questions were raised whether this indication applies to UE only or applies to gNB. If it applies to gNB, it is not clear when UE-gNB link with LBT and without LBT indication are FDMed together, whether the gNB performs LBT or not. Since this is in a region where LBT is not mandated, to simplify UE implementation, the UE-gNB LBT indication is applied to UE only the UE can always assume the SSB, CSI-RS are transmitted for RRM/RLM and beam management etc. 

Proposal 5: In regions where no LBT is mandated, the UE specific RRC LBT mode indication applies to UE only. The UE can assume SSB, CSI-RS are always transmitted for RRM/RLM and beam management.
 

Conclusion
In the paper, we discuss remaining details on channel access for unlicensed band operation. The proposals are: 
Proposal 1: Add one bit SIB1 signaling indicating LBT is required before all transmission (i.e. Japan).   

Proposal 2: RACH msg 1 or msg A transmission
· When indicated in SIB1 that LBT is required before all transmission, Type 1 or type 2 LBT can be performed depending on UE capability.   
· Otherwise type 3 can be used.  

Proposal 3: 1 bit CCA indication in fall back DCI 
· When indicated in SIB1 that LBT is required before all transmission, UE can determine whether type 1 or type 2 can be performed depending on UE capability.
· Otherwise, follow type 1 or type 3 LBT indication in DCI. 

Proposal 4: UE LBT upgrade behavior
· When indicated in SIB1 that LBT is required before all transmission, UE can perform type 1 LBT to type 2 LBT depending on UE capability, regardless COT information.
· Otherwise, UE can upgrade type 1 LBT to type 3 LBT if the transmission is within gNB initiated COT.  

Proposal 5: In regions where no LBT is mandated, the UE specific RRC LBT mode indication applies to UE only. The UE can assume SSB, CSI-RS are always transmitted for RRM/RLM and beam management.
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