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1 Introduction

In unlicensed spectrum, the consistent UL LBT failures have serious influence on the transmission of data. At RAN2#105-bis[1], it was agreed to:

· 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

In this contribution, we will discuss the subsequent recovery actions that the UE should adopt when the consistent LBT failures are detected.
2 Discussion

As noted in [2], a generic LBT framework for detecting consistent LBT failures is preferred. The LBT failure indications generated at the physical layer are indicated to MAC layer. In MAC, the LBT failure is declared once the condition for the consistent LBT failure is satisfied, and then a LBT failure indication is delivered to RRC. Finally, a radio link failure is considered to be detected. In case of RACH a separate timer based approach is proposed, but even in this case, the RACH failure will result in the radio link failure eventually. 

Furthermore, it should be noted that LBT failure detection is similar to RLM procedure. In general, the radio link monitoring happens only on SpCell. Similarly, in case of NR-U, detection of consistent LBT failures shall be confined to the SpCell. For SCell, when consistent LBT failures happen, the throughput on the SCell will be extremely low and the gNB can handle the scenario without explicit indication from the UE or UE autonomous action. 

In case of SpCell, when RLF is detected on the PCell of the MCG, the UE triggers the MCG failure procedure. Upon MCG failure, note that according to the agreements made during the CADC enhancements work, an MCG failure report may be sent to SCG upon detection of MCG failure. If it happens on the PSCell of the SCG, then an RLF report is triggered. In order to assist gNB to discriminate the problem about LBT failure, similar behavior can be adopted for LBT failure as well. Based on the above, we propose the following. 

Proposal 1: Consistent LBT failure detection configuration is configured only for SpCell.

Proposal 2: When a consistent LBT failure is detected on any PSCell, LBT failure indication is sent to the MCG – this can be done by including a new code point for LBT failure in the RLF report.

As for SA scenario, when consistent LBT failure is detected on the PCell, the UE may trigger a reestablishment – if security is established – or may go to IDLE mode if not. 

Proposal 3: When LBT failure is detected on PCell, RLF can be triggered which may lead to reestablishment in case security is established or the UE moves to IDLE mode and triggers NAS recovery in case security is not established.  

However, in case the serving frequency suffers from high load in uplink or downlink, the repeated LBT failures may not be alleviated if the UE selects the same frequency and same cell after the cell reselection process. Thus, a mechanism is needed to ensure the UE selects another frequency (if available) other than the heavily loaded one upon repeated RLFs. There are multiple ways to achieve this: 

· Use an additional offset for Qoffset for the concerned cell when performing cell selection or reselection (this is basically similar to the solution used to solve the Chiba problem – see 38.331[3]). 

· Reduce the priority of the current frequency for a given period of time

Given that high load in unlicensed spectrum typically is the characteristic of a frequency (and not just the current cell), it is preferable to have a mechanism to move the UE to a different frequency rather than just the current cell. Given this the mechanism to reduce the priority of the current frequency seems better suited for this purpose. So, we propose the following: 

Proposal 4: RAN2 should define mechanisms to reduce the priority of the serving frequency upon RLF triggered due to repeated LBT failures. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:

Proposal 1: Consistent LBT failure detection configuration is configured only for SpCell.

Proposal 2: When a consistent LBT failure is detected on any PSCell, LBT failure indication is sent to the MCG – this can be done by including a new code point for LBT failure in the RLF report.

Proposal 3: When LBT failure is detected on PCell, RLF can be triggered which may lead to reestablishment in case security is established or the UE moves to IDLE mode and triggers NAS recovery in case security is not established.    

Proposal 4: RAN2 should define mechanisms to reduce the priority of the serving frequency upon RLF triggered due to repeated LBT failures. 
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