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[bookmark: _Ref165266342]Introduction
In the RAN2#108 meeting, RAN2 sent an LS [1] to RAN1 to ask the PHY to indicate the LBT failure indication for the consistent UL LBT failure detection. In the reply LS [2] from RAN1, RAN1 considers that the LBT failure indication could also be used for other use cases when the consistent UL LBT failure detection (i.e. lbt-FailureRecoveryConfig) is not configured. In this contribution, we discuss the detailed use cases for the uplink LBT failure indication from the PHY.
Discussion
LBT failure indication
According to the current RRC [3] and MAC [4] CRs for the NR-U WI, the lbt-FailureRecoveryConfig can be optionally configured for the UE. From our understanding, the consistent UL LBT failure detection may not be configured when the operator knows that there is no potential hidden interfering node around the UE, or when the unlicensed frequency is not congested at all.
Observation 1: The lbt-FailureRecoveryConfig is optionally for the unlicensed frequency.
When the consistent UL LBT failure is not configured, according to the current MAC CR [4] for the NR-U and the MAC CR for the 2-step RACH, the MAC may require the UL LBT failure indication for the following cases:
· Case 1: Preamble for both 2-step and 4-step RACH
· Case 2: SR
· Case 3: PUSCH for configured grant
· Case 4: PUSCH for multi-TTI dynamic grant
· Case 5: PUSCH including BSR/PHR
According to the MAC CR [4] of the NR-U as quoted below, the LBT failure indication is required when the actions are related to "is transmitted" and "transmission is performed".
	5.X.1 General
[bookmark: _Hlk34406640][bookmark: _Hlk19108061][bookmark: _Hlk23463542]The lower layer may perform an LBT procedure, see TS 37.213 [XX], according to which a transmission is not performed if the channel is identified as being occupied. When lower layer performs an LBT procedure before a transmission and the transmission is not performed, an LBT failure indication is sent to the MAC entity from lower layers. Unless otherwise specified, when LBT procedure is performed, actions related to "is transmitted" and "transmission is performed" shall not be performed if an LBT failure indication is received from lower layers.


Then we consider that the indication could be implemented in the following ways:
· Option 1: The LBT failure indication is indicated regardless of the lbt-FailureRecoveryConfig configuration.
· Option 2: When the lbt-FailureRecoveryConfig is not configured, the LBT failure indication is provided for specific uses cases as listed above
Option 1 would be simpler from the specification point of view, as the LBT failure indication would be required for all unlicensed frequencies. However for the SRS-only SCell, the MAC does not need the LBT failure indication at all, and then the PHY does not have to provide the LBT failure indication at all for the SRS-only SCell. Here we consider that RAN2 can list the use cases for the LBT failure indication when the the lbt-FailureRecoveryConfig is not configured, and whether to adopt Option 1 or Option 2 can be up to RAN1 to decide.
Observation 2: Whether the LBT failure indication is used regardless of the lbt-FailureRecoveryConfig or for specific use cases can be up to RAN1 decision.
Proposal: When the lbt-FailureRecoveryConfig is not configured, the LBT failure indication is needed for the following cases:
· Case 1: Preamble for both 2-step and 4-step RACH
· Case 2: SR
· Case 3: PUSCH for configured grant
· Case 4: PUSCH for multi-TTI dynamic grant
· Case 5: PUSCH including BSR/PHR

Conclusions
Based on the analysis given above, we have the following observations and proposal:
Observation 1: The lbt-FailureRecoveryConfig is optionally for the unlicensed frequency.
[bookmark: _Toc502437832]Observation 2: Whether the LBT failure indication is used regardless of the lbt-FailureRecoveryConfig or for specific use cases can be up to RAN1 decision.
Proposal: When the lbt-FailureRecoveryConfig is not configured, the LBT failure indication is needed for the following cases:
· [bookmark: _GoBack]Case 1: Preamble for both 2-step and 4-step RACH
· Case 2: SR
· Case 3: PUSCH for configured grant
· Case 4: PUSCH for multi-TTI dynamic grant
· Case 5: PUSCH including BSR/PHR
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