3GPP TSG-RAN WG2 Meeting #106	R2-1907885
Reno, USA, 13th May – 17th May 2019	
[bookmark: _GoBack]	

Agenda Item	: 11.2.1.2	(NR_unlic-Core)
Source	: LG Electronics Inc.
Title	: A mechanism to handle the consistent uplink LBT failure
Document for	: Discussion and Decision
1.	Introduction
In RAN2#105bis meeting, RAN2 agreed to introduce a mechanism to handle the consistent uplink (UL) Listen-Before-Talk (LBT) failures in MAC spec:
	· 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
(omitted)



This contribution analyses the scenarios when consistent UL LBT failures occur and proposes a mechanism to detect and recover from the consistent UL LBT failures.
[bookmark: _Toc476230925]2.	Discussion
In the unlicensed spectrum, LBT protocol is an essential mechanism which allows multiple users to share the same frequency band. The UE performs the channel sensing before performing UL transmission and if the channel is sensed busy, an LBT failure occurs. When the number of contending nodes increases more than a certain level and the medium congestion becomes severe, the LBT failure frequently occurs and, in worst case, the UE may face the consistent UL LBT failures for subsequent transmission opportunities. 
In NR-U system, the LBT mechanism is performed in LBT subband units of 20MHz and, thus, the LBT outcome is also obtained in LBT subband units. If the active BWP has a bandwidth of 20MHz, all channels of PRACH, PUCCH, and PUSCH are configured in the same LBT subband and the LBT outcomes for those channels are obtained for the same LBT subband. If the active BWP has a bandwidth wider than 20MHz, the BWP consists of multiple LBT subbands. Even in this case, the LBT outcomes for PRACH, PUCCH, and PUSCH configured within the same LBT subband reflect the medium congestion level of the same frequency band. Thus, the consistent LBT failures should be handled per LBT subband regardless of the cause of the transmission (RACH, SR, PUSCH), the type of the uplink channel (PRACH, PUCCH, PUSCH), or LBT type.
Proposal 1. The consistent LBT failures should be handled per LBT subband regardless of the cause of the transmission (RACH, SR, PUSCH), the type of the uplink channel (PRACH, PUCCH, PUSCH), or the LBT type.
Proposal 2. If proposal 1 is agreeable, RAN2 sends an LS to RAN1 to define the internal behaviour that allows the MAC to receive the LBT outcome along with the LBT subband information.
The consistent LBT failures indicate, of course, more than a certain number of consecutive LBT failures, and it could be measured by introducing a counter per LBT subband. If there is at least one LBT success between the consecutive LBT failures, this is not consistent and thus the counter should be reset to 0 at every instance the LBT success is observed. The important point here is how close the two consecutive LBT failures are in time could be seen as “consistent”. If the time difference between two consecutive LBT failures is quite large due to no data activity, it should not be considered as a consistent problem. Thus, in order to measure the time difference between two consecutive LBT failures, we need to introduce a timer per LBT subband. If the timer configured for an LBT subband is expired, the counter for the LBT subband should be reset to 0.
Proposal 3. In order to detect the consistent LBT failures, a counter and a timer should be configured per LBT subband.
Considering that, in NR-U, the uplink and downlink share the same frequency band, if the consistent UL LBT failures are detected for an LBT subband, the DL transmission on the LBT subband at the network side is also likely to be blocked. Thus, especially in the standalone NR-U, even if the UE detects the consistent LBT failures for an LBT subband, there is no way to report this problem to the network, and even if the network detects the problem on its own, there is no way to take action for the UE. One quick and simple action that the UE can take is to switch the active BWP by itself and initiate RA on the new active BWP.
Proposal 4. Upon detection of the consistent LBT failures for at least one LBT subband within the current active BWP, the UE switches the active BWP by itself to a BWP with the medium congestion below a certain level.
When the UE performs the BWP switching due to the consistent LBT failures, the UE should select a BWP with the medium congestion level below a certain level so that is does not repeatedly suffer from the same problem. Considering that the conventional measurement channelOccupancy does not sufficiently reflect the medium congestion of a frequency band, an enhanced metric to measure the medium congestion level should be defined.
Proposal 5. In order to select the best BWP in terms of the medium congestion, an enhanced metric should be defined based on the conventional metric channelOccupancy.
3.	Conclusion
In this contribution, we investigated problems when consistent UL LBT failure occurs and proposed a mechanism to detect and recover from the consistent UL LBT failure. 
Proposal 1. The consistent LBT failures should be handled per LBT subband regardless of the cause of the transmission (RACH, SR, PUSCH), the type of the uplink channel (PRACH, PUCCH, PUSCH), or the LBT type.
Proposal 2. If proposal 1 is agreeable, RAN2 sends an LS to RAN1 to define the internal behaviour that allows the MAC to receive the LBT outcome along with the LBT subband information.
Proposal 3. In order to detect the consistent LBT failures, a counter and a timer should be configured per LBT subband.
Proposal 4. Upon detection of the consistent LBT failures for at least one LBT subband within the current active BWP, the UE switches the active BWP by itself to a BWP with the medium congestion below a certain level.
Proposal 5. In order to select the best BWP in terms of the medium congestion, an enhanced metric should be defined based on the conventional metric channelOccupancy.
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