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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 the remaining aspects of the channel access mechanism.  
2. Discussion 
2.1 Resume transmission with COT 
In RAN1 #108-e, gNB resume transmission behavior with or without CCA was agreed. 
Agreement
Support gNB as the initiating device to resume transmission within maximum COT without a Cat 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device
· Note: This is motivated by regions where LBT is not required before each transmission (say outside Japan)?
· Note: This should only be used when allowed by local regulation
 
Agreement
Support gNB as the initiating device to resume transmission with a Cat 2 LBT if there is gap longer than Y us from the previous transmission from initiating device or responding device
· Note this is motivated by regions where LBT is required before each transmission (say Japan)
· Y is left for initiating device implementation and should comply with local regulation but no less than 8us

















When the UE is the initiating device, to resume transmission the same regulation rule applies. Therefore, it is natural to support the UE resuming with or without CAT 2 LBT depending on regulation requirements. During the email discussion, questions were  raised on how Y is ensured to be greater than 8us for CCA. If the previous transmission is from the same initiating device and Y is less than 8us, the initiating device should just continue the transmission without the <8us gap. If the previous transmission is from the responding device, which is the gNB in this case, the  gNB should ensure longer gap for UE to perform CCA sensing and Rx to Tx switching.    

Proposal 1: Support UE as the initiating device to resume transmission within maximum COT without a Cat 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device
· Note: This is motivated by regions where LBT is not required before each transmission (outside Japan) 
· Note: This should only be used when allowed by local regulation
  
Proposal 2: Support UE as the initiating device to resume transmission with a Cat 2 LBT if there is gap longer than Y us from the previous transmission from initiating device or responding device
· Note this is motivated by regions where LBT is required before each transmission (Japan)
· Y is left for initiating device implementation and should comply with local regulation but no less than 8us

2.2 Type 3 LBT indication in SIB 
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. For the LBT mode, the primary regulation is EN 302 567 where type 1 channel access is defined, and type 3 channel access is allowed within MCOT, and for short control signaling rules. In addition, in Japan regulation, LBT is required before each transmission. Therefore type 3 channel access is not allowed in Japan.   
In the RAN1 #108-e discussion, several open issues are related to the regulation where LBT is required before each transmission. These items including: 
· Whether LBT is required before Msg 1 and Msg A transmission. 
· LBT upgrade within COT. 
· Resume transmission within COT
In our view, one-bit SIB1 signaling indicating that LBT is required before all transmissions 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.   
Proposal 3: Add one-bit SIB1 signaling indicating type 3 channel access is not allowed.   

Proposal 4: RACH msg 1 or msg A transmission
· When indicated in SIB1 that type 3 channel access is not allowed, Type 1 or type 2 LBT can be performed depending on UE capability.   
· Otherwise type 3 channel access can be used.   

Proposal 5: UE LBT upgrade behavior
· When indicated in SIB1 that type 3 channel access is not allowed, UE can perform type 2 LBT depending on UE capability.
· Otherwise, UE can upgrade type 1 LBT to type 3 LBT if the transmission is within gNB initiated COT.  


Proposal 6: UE resume transmission within COT 
· When indicated in SIB1 that type 3 channel access is not allowed, UE can perform type 2 LBT depending on UE capability.
· Otherwise, UE can resume transmission with type 3 LBT if the transmission is within MCOT.  

The SIB1 signaling has been discussed for a few meetings without consensus of the signaling method. An alternative using the network ID might be a solution. 

In public networks, the MCC (mobile country code) which is part of the PLMN ID in SIB 1, can be used by the UE to identify which region it is working in allowing it to  apply the corresponding CCA regulation. 

For standalone non-public networks, Stand-alone Non-Public Network (SNPN) is used to identify the network. Based on TS23.501, 
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When private network uses MCC of 999 for SNPN, then UE will not identify which region will be used. In this case, implementation-based solutions such as the UE is provisioned with some regional information through UE subscription data can be explored.  

Proposal 7: If 1-bit SIB1 signaling is not agreeable, use MCC code in PLMN ID to determine whether type 3 channel access is allowed.  

2.3 Fall back DCI 
Whether 1-bit CCA or 2-bit CCA will be included in the fallback DCI is open. Separately, it was agreed that the same number of CCA bits will be used even in licensed band operation in FR2-2. It is highly desirable to limit the fallback DCI overhead, since the same overhead will be carried even for licensed operation. Only the CCA indication, which is mandated by the regulation, should be added in the fallback DCI to ensure system operation meets the regulation requirement. Since type 2 channel access is not mandated in any regulation, 1 bit indicating type 1 and type 3 channel access is enough.  

Proposal 8:  1-bit CCA indication in fall back DCI indicating type 1 or type 3 channel access.  



Conclusion
In the paper, we discuss remaining details on channel access for unlicensed band operation. The proposals are: 
 Proposal 1: Support UE as the initiating device to resume transmission within maximum COT without a Cat 2 LBT, no matter how long the gap is from the previous transmission from initiating device or responding device
· Note: This is motivated by regions where LBT is not required before each transmission (outside Japan) 
· Note: This should only be used when allowed by local regulation
  
Proposal 2: Support UE as the initiating device to resume transmission with a Cat 2 LBT if there is gap longer than Y us from the previous transmission from initiating device or responding device
· Note this is motivated by regions where LBT is required before each transmission (Japan)
· Y is left for initiating device implementation and should comply with local regulation but no less than 8us

Proposal 3: Add one-bit SIB1 signaling indicating type 3 channel access is not allowed.   

Proposal 4: RACH msg 1 or msg A transmission
· When indicated in SIB1 that type 3 channel access is not allowed, Type 1 or type 2 LBT can be performed depending on UE capability.   
· Otherwise type 3 channel access can be used.   

Proposal 5: UE LBT upgrade behavior
· When indicated in SIB1 that type 3 channel access is not allowed, UE can perform type 2 LBT depending on UE capability.
· Otherwise, UE can upgrade type 1 LBT to type 3 LBT if the transmission is within gNB initiated COT.  


Proposal 6: UE resume transmission within COT 
· When indicated in SIB1 that type 3 channel access is not allowed, UE can perform type 2 LBT depending on UE capability.
· Otherwise, UE can resume transmission with type 3 LBT if the transmission is within MCOT.  

Proposal 7: If 1-bit SIB1 signaling is not agreeable, use MCC code in PLMN ID to determine whether type 3 LBT is allowed

Proposal 8:  1-bit CCA indication in fall back DCI indicating type 1 or type 3 channel access.  
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The combination of a PLMN ID and Network identifier (NID) identifies an SNPN.

NOTE 1: The PLMN ID used for SNPNs is not required to be unique. PLMN IDs reserved for use by private
networks can be used for non-public networks, e.g. based on mobile country code (MCC) 999 as assigned
by ITU [78]). Alternatively, a PLMN operator can use its own PLMN IDs for SNPN(s) along with
NID(s), but registration in a PLMN and mobility between a PLMN and an SNPN are not supported using
an SNPN subscription given that the SNPNs are not relying on network functions provided by the PLMN.




