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1 Introduction

In RAN2#105bis meeting, RAN2 agreed to introduce a mechanism to handle UL LBT failure:
· Adopt a mechanism in MAC spec to handle the UL LBT failure, where “consistent” UL LBT failures (at least for UL transmissions of SR, RACH, PUSCH) are used for problem detection

Besides, some consensus was also made regarding SR_COUNTER and power ramping counter:
· The PREAMBLE_TRANSMISSION_COUNTER is not increased if the preamble is not transmitted due to LBT failure
· SR_COUNTER is increased only when SR is successfully transmitted
Currently, there is an on-going Email discussion to handle this issue.

In this contribution, we give our views on the mechanisms for handling UL LBT failure.
2 Discussion
Currently, there is on-going Email discussion [1] to handle this issue, in which several questions are asked. In this paper, we want to give our views on the following two aspects
2.1 Detection of UL LBT problems
Regarding the modelling on how to count the uplink LBT failures, we think it’s beneficial to introduce a new counter to handle the LBT failures due to uplink transmission, similar as the BFD counter.

Proposal 1 Introduce a new counter in MAC layer to handle the LBT failures due to uplink transmission.

Given the new counter, there are two aspects may need further discussion in RAN2:

· Firstly, what types of uplink transmission should be taken into consideration when counting the new counter?

· Secondly, what’s the behaviour when the new counter reaches the maximum value?

For the first question, our view is that the new counter should be a general counter which is used for count the LBT failure for any types of uplink transmission. Given the motivation is for counting LBT failure, there is not need to differentiate different types of uplink transmission, e.g., preamble transmission, SR etc.

Proposal 2 The new counter is used to count the LBT failure due to any types of uplink transmission.

2.2 Actions after detection of UL LBT problems

According to the agreements in last meeting, RAN2 concludes that the UL LBT failure result in RLF in the end. However considering large bandwidth and multiple BWPs configuration potentially supported by gNB and UE, it’s may not a good option to immediately trigger RLF once UL LBT failure detected on a certain LBT subband, which is just a portion of the supported wide bandwidth.
Observation 1 It’s may not a good option to immediately trigger RLF once UL LBT failure is detected.

There should be several cases:

If UE is only configures with a single BWP, the UE would not have any choice but just trigger RLF when UL LBT failure is detected.

Proposal 3 If UL LBT failure is declared on initial UL BWP, UE triggers the RLF procedure.
However, if the UE is configured with multiple BWPs, and each with different overlapped LBT subband. Then, the UE may have other choices than triggering RLF immediately. For example, it can try at least other UL BWP which configures RACH resources.

They are several options:
•
Option 1: the MAC layer of the UE indicates to the LBT failure to higher layer, it’s the RRC to handle the LBT failure, e.g., declaring radio link failure when the new counter reaches the maximum value; For this option, it similar to the behaviour when PREAMBLE_TRANSMISSION_COUNTER reaches the maximum value, i.e., RA problem.

•
Option 2: the MAC layer of the UE indicates the LBT failure to higher layer, it’s the RRC to handle the LBT failure, e.g., releasing physical layer configuration and initiate RACH procedure; For this option, it similar to the behaviour when SR_COUNTER reaches the maximum value, i.e., RRC would release physical layer configuration and initiate random access procedure. However, if the new counter reaches the maximum value, it means the UE can not obtain the channel for a long time. Then, even if random access procedure is initiated, it’s possible that the RACH would fail again due to LBT.

•
Option 3: the MAC layer of the UE initiates uplink BWP switch. For this option, the UE can switch to another uplink BWP on which the channel condition may different from the previous active one. It’s possible the UE can pass the LBT on this new uplink BWP.
Above all, we think switching UL BWP is better than just declaring RLF or trigger related RRC procedure.

Proposal 4 If UL LBT failure is declared on non-initial UL BWP, UE triggers BWP switching and initiates RACH procedure on the initial UL BWP.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
It’s may not a good option to immediately trigger RLF once UL LBT failure is detected.
Proposal 1
Introduce a new counter in MAC layer to handle the LBT failures due to uplink transmission.
Proposal 2
The new counter is used to count the LBT failure due to any types of uplink transmission.
Proposal 3
If UL LBT failure is declared on initial UL BWP, UE triggers the RLF procedure.
Proposal 4
If UL LBT failure is declared on non-initial UL BWP, UE triggers BWP switching and initiates RACH procedure on the initial UL BWP.
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