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Introduction
In RAN1 #104bis-e, the following agreements regarding on per-beam LBT were made:
	Agreement:
For a COT with MU-MIMO (SDM) transmission, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 in earlier agreement) is considered, the following alternatives are further considered
· Alt A: The per-beam LBT for different beams is performed in TDM fashion
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams

Agreement:
Within a COT with TDM of beams with beam switching, when independent per-beam LBT sensing at the start of COT is performed for beams used in the COT (Alt 2 or Alt 3 in earlier agreement) is considered, the following alternatives are further considered
· Alt A: The per-beam LBT for different beams is performed one after another in time domain
· Alt A-1: The node completes one eCCA on one beam, and directly move on to the eCCA on the other beam, with no transmission in the middle
· Alt A-2: The node completes one eCCA on one beam, start transmission with the beam to occupy the COT, then move on to the eCCA on the other beam
· Alt A-3: The node performs eCCA of the different beams simultaneous, round robin between different beams
· Alt B: The per-beam LBT for different beams is performed simultaneously in parallel, assuming the node has the capability to simultaneously sense in different beams



In RAN1 #105-e, the following agreements regarding on LBT mode and short control signaling were made:
	Agreement:
For regions where LBT is not mandated, gNB should indicate to the UE this gNB-UE connection is operating in LBT mode or no-LBT mode
· Support both cell specific (common for all UEs in a cell as part of system information or dedicated RRC signalling or both) and UE specific (can be different for different UEs in a cell as part of UE-specific RRC configuration) gNB indication



	Agreement:
· Contention Exempt Short Control Signaling rules apply to the transmission of msg1 for the 4 step RACH and MsgA for the 2-step RACH for all supported SCS.
· Note restriction for short control signalling transmissions apply (10% over any 100ms intervals)
· Alt 1: The 10% over any 100ms interval restriction is applicable to all available msg1/msgA resources configured (not limited to the resources actually used) in a cell
· Alt 2: The 10% over any 100ms interval restriction is applicable to the msg1/msgA transmission from one UE perspective
· FFS: Other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as msg3, SRS, PUCCH, PUSCH without user plain data, etc


Based on RAN1’s agreements for LBT related content, we will discuss the impact on RAN2’s spec and give our views in this contribution.
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2.1 LBT Mode
For 60GHz band, LBT mode is introduced, such as LBT mode and no-LBT mode, and it can be informed to the UE by SIB or RRC signaling. When LBT mode is configured as no-LBT mode, LBT do not need to be performed for all uplink transmissions. Otherwise, LBT needs to be performed. In the following, we discuss the impact of LBT mode.
When LBT mode is configured as no-LBT, then it means that LBT failure indication will not be received from the lower layer. For SR transmission and other timers which are impacted by LBT outcome, there is no special treatment due to no LBT failure indication. In other words, current specification do not need to be modified. When LBT mode is configured as LBT, some processes in Rel-16 NR-U may be reused, for example, some timers will not be started if LBT failure indication is received.
Proposal 1: For SR transmission and other timers except for the timer related to LBT operation, the introduction of LBT mode has no impact on specification. 
For LBT operation, if LBT failure detection/recovery is supported and configured, once LBT mode is changed from LBT to no-LBT, LBT_COUNTER should be cleared 0 and lbt-FailureDetectionTimer is stopped if running. In addition, since no-LBT is indicated, it means that the channel is not busy. Hence, if there is triggered consistent LBT failure in this serving, it may be canceled. For SCell, if there is ongoing Random Access procedure due to a pending SR for consistent LBT failure recovery, which has no valid PUCCH resources configured, the MAC entity should stop it. For SpCell, if there is ongoing Random Access procedure in the BWP configured with PRACH occasions, the MAC entity should also stop it. 
Proposal 2: For LBT operation, when LBT mode is changed from LBT to no-LBT, LBT_COUNTER is set 0 and lbt-FailureDetectionTimer is stopped, if running. All triggered consistent LBT failure(s) are canceled. If there is ongoing Random Access procedure which is related to consistent LBT failure, it should be stopped.
In Rel-16 NR-U, cg-RetransmissionTimer is introduced due to LBT impact on configured grant transmission. When LBT mode is configured as no-LBT, since LBT do not need to be performed, autonomous retransmisison is not necessary. However, considering it is beneficial in some scenarios, such as poor channel. Hence, the cg-RetransmissionTimer may be as optional parameter for no-LBT mode. In other words, for no-LBT mode, the timer is optional. However, for LBT mode, the timer is still mandatory for 60GHz band.
Proposal 3: For 60 GHz band, cg-RetransmissionTimer may be an optional parameter. 

2.2 Short control signaling
According to the current agreement in RAN1, Contention Exempt Short Control Signaling rules apply to the transmission of Msg1 for the 4 step RACH and MSGA for the 2-step RACH for all supported SCS. Then it means that LBT do not need to be performed before Msg1 and MSGA transmission. Naturally, LBT failure indication is also not received from the lower layer. The current procedure which LBT failure indication is not received may be reused for Msg1 and MSGA transmission. Therefore, there is no impact on specification.
Proposal 4:  For short control signaling Msg1 and MSGA, there is no impact on specification.
In addition, whether other UL signals/channels can be transmitted with Contention Exempt Short Control Signaling rule, such as Msg3 and PUCCH, etc, are FFS. If Msg3 is as short control signaling, since there is no special treatment in Rel-16, the current specification may be reused. If SR is as short control signaling, it is similar to Msg1 and MSGA, there is no impact on specification.
Proposal 5: If Msg3 and/or SR are considered as short control signaling, there is no impact on specification. 

2.3 LBT failure detection/recovery
For LBT operation, when LBT mode is configured as no-LBT, LBT is not performed for all uplink transmissions. Then LBT failure cannot be counted due to there is no LBT failure indication is received from the lower layer.  When LBT mode is configured as LBT, if some uplink transmissions such as SRS, PUCCH and Msg3 are as short control signaling(FFS above is removed), it means that LBT is performed only for PUSCH transmission with user plane. However, the current LBT framework is applicable and works even if only some  transmissions (i.e. the PUSCH in this case) are subject to LBT. Thus, we think the LBT failure detection/recovery mechanism can be reused as long as some transmissions are subject to LBT. Proposal 6: If LBT is performed only before some UL transmissions (e.g. PUSCH transmission with user plane data in case of LBT mode set to enabled), then, LBT failure detection/recovery is needed and existing LBT detection/recovery framework can be used as the baseline.
In 60GHz band, directional LBT is being discussed in RAN1 since it has the merit to improve the probability of successful channel access and enhance the spatial reuse. If directional LBT is supported and LBT failure detection/recovery is still needed, according to the current mechanism, LBT failure indication of all beams will be counted together. We think it is not reasonable, since channel occupancy state of each beam is different. Hence, if directional LBT is supported in RAN1, beam level LBT failure detection needs to be considered. 
Proposal 7: If directional LBT is supported, the existing LBT recovery framework needs to be enhanced to take into account the beam level LBT failure detection.

Conclusion
[bookmark: _Hlk528066018]Based on the discussion in section 2 we observe and propose the following:
Proposal 1: For SR transmission and other timers except for the timer related to LBT operation, the introduction of LBT mode has no impact on specification. 
Proposal 2: For LBT operation, when LBT mode is changed from LBT to no-LBT, LBT_COUNTER is set 0 and lbt-FailureDetectionTimer is stopped, if running. All triggered consistent LBT failure(s) are canceled. If there is ongoing Random Access procedure which is related to consistent LBT failure, it should be stopped.
Proposal 3: For 60 GHz band, cg-RetransmissionTimer may be as an optional parameter. 
Proposal 4:  For short control signaling Msg1 and MSGA, there is no impact on specification.
Proposal 5: If Msg3 and/or SR are considered as short control signaling, there is no impact on specification. 
Proposal 6: If LBT is performed only before some UL transmissions (e.g. PUSCH transmission with user plane data in case of LBT mode set to enabled), then, LBT failure detection/recovery is needed and existing LBT detection/recovery framework can be used as the baseline.
Proposal 7: If directional LBT is supported, the existing LBT recovery framework needs to be enhanced to take into account the beam level LBT failure detection.
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