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Introduction
During RAN4#93 meeting, the way forward on RRM requirements for NR-U was agreed in [1]. Regarding to L1-RSRP measurement, the values of L1max, i.e. the maximum number of SSBs not available at the UE during the measurement period, are concluded as below. However, it is still open whether the UE L1-RSRP reporting is impacted due to UL LBT. 
In this contribution, we are analyzing the UL LBT impacts to the UE L1-RSRP reporting for respective reporting types and provides our recommendations. 
· L1,max:
· L1,max=7 for Max(TDRX,TSSB) ≤ 40 where TDRX=0 for non-DRX
· L1,max=5 for 40 < Max(TDRX, TSSB) ≤ 320
· L1,max=3 for TDRX > 320
· For periodic and aperiodic L1-RSRP reporting, the L1-RSRP reporting delay reuses the Rel-15 reporting delay
· Option 1: reuses the Rel-15 reporting delay
· Option 2: is extended to account UL LBT failure (e.g., similar to semi-persistent)
· For semi-persistent CSI reporting, L1-RSRP reporting delay for the last CSI is extended to account for UL LBT failures resulting in UE being not being able to transmit
· FFS how to extend the delay, where the maximum extension is
· Option 1: determined by RAN1/RAN2 specifications
· Option 2: is pre-defined
· FFS: For semi-persistent CSI reporting with PUCCH, 
· if UE cannot transmit HARQ-ACK on the MAC CE activation due to UL LBT failures, UE should not start the L1-RSRP measurement and reporting
· if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to UL LBT failures, UE continues the L1-RSRP measurement and delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restart to transmit L1-RSRP. FFS how to extend the delay


In RAN4 94e meeting[3][4], the following was agreed:

	L1-RSRP measurements
· L1,max = 0 when timeRestrictionForChannelMeasurement is configured and the table is updated as: 
· Periodic and aperiodic L1-RSRP reporting delay reuses Rel-15 reporting delay
CSI-RS based L1-RSRP measurement period
· FFS:
· Option 1: CSI-RS L1-RSRP measurements follow the same approach of SSB L1-RSRP measurements: 
· Same number of samples for both SSB based L1-RSRP measurement and CSI-RS
· Same extension value L1 and L1-max as in SSB based L1-RSRP
· Option 2: A new approach or conditions are needed for CSI-RS based L1-RSRP measurements under LBT failure.
· Other options are not precluded.
Detailed UE behavior when receiving the MAC CE activation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· If UE cannot transmit HARQ-ACK on MAC-CE activation due to UL CCA failure, UE continues to be in its previous state, i.e., it should not start L1-RSRP measurement and reporting





And the following points were also discussed in RAN4 94e [3][4]:
	Issue 1-3: Semi-persistent L1-RSRP reporting delay
· Option 1: Extend the delay, how to extend the delay is FFS.
· Option 2: Semi-persistent L1-RSRP reporting delay in NR-U reuses the Rel-15 reporting delay.
Issue 1-4: Semi-persistent CSI reporting with PUCCH
· Option 1: Extend the delay, how to extend the delay is FFS.
· Option 2: Semi-persistent L1-RSRP reporting delay in NR-U reuses the Rel-15 reporting delay.
Issue 1-4-2: Detailed UE behavior when receiving the MAC CE deactivation command for semi-persistent CSI reporting, in case of UL LBT failure for sending the ACK
· Option 1: 
· If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
· Option 2: 
· For semi-persistent CSI reporting with PUCCH, if UE cannot transmit HARQ-ACK on the MAC CE deactivation due to the UL LBT failures, UE continues the L1-RSRP measurement and delay the L1-RSRP reporting. If UE does not receive deactivation command during the delay period, UE restart to transmit L1-RSRP reporting. FFS how to extend the delay.
· 



Discussion
The UE L1-RSRP reporting can be configured as aperiodic (using PUSCH), periodic (using PUCCH) or semi-persistent (using PUCCH, and DCI activated PUSCH). The UE behavior in case of UL LBT is discussed for different reporting types respectively. 
Semi-persistent reporting using PUCCH
The semi-persistent reporting on the PUCCH is triggered by a MAC activation command. It was agreed in the  RAN4 94-e that the UE behaviour, if not able to send the HARQ-ACK is to not start the L1-RSRP measurement. According to TS38.214 as cited below, the semi-persistent reporting starts after the UE sends the HARQ-ACK to the activation command and then the L1-RSRP reporting is sent periodically in the same way as in periodic reporting, therefore the behaviour is no different from baseline Rel-15 NR. If the HARQ-ACK cannot be transmitted due to UL LBT failure, the gNB will reschedule it, and the delay would start from the moment the UE acknowledges the gNB activation command, as in Rel-15 NR. In this sense, neither the HARQ-ACK nor the first L1-RSRP reporting is impacted by the UL LBT failure. The UE could proceed to the next transmission opportunity in case the L1-RSRP reporting cannot be transmitted due to UL LBT failure. Therefore, the Rel15 reporting delay can still be applied.   
A UE shall perform semi-persistent CSI reporting on the PUCCH applied starting from the first slot that is after slot  after the HARQ-ACK corresponding to the PDSCH carrying the activation command described in subclause 6.1.3.16 of [10, TS 38.321] is transmitted in slot n. The activation command will contain one or more Reporting Settings where the associated CSI Resource Settings are configured. 


The configured Semi-persistent L1-RSRP reporting on PUCCH is stopped by a MAC deactivation command. If the UE cannot send the HARQ ACK for the deactivation command, it continues in its previous state. Therefore, we agree with Option 1.
 For semi-persistent CSI reporting using PUCCH, If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
  For semi-persistent CSI reporting using PUCCH, the reporting delay reuses Rel15 reporting delay.  
Semi-persistent reporting using PUSCH
The semi-persistent CSI reporting on the PUSCH is triggered upon successful decoding of a DCI format 0_1 which activates a semi-persistent CSI trigger state. The UE is supposed to send the L1-RSRP reporting on the configured PUSCH resource as indicated in the DCI in periodic manner. If the first L1-RSRP reporting cannot be transmitted due to UL LBT failure, the UE could wait for the next transmission opportunity as periodic reporting is triggered afterwards. Therefore, the Rel15 reporting delay can still apply.  
 For semi-persistent CSI reporting using PUSCH, the reporting delay reuses Rel15 reporting delay. 
Conclusion
This contribution discusses the impact from UL LBT failure on L1-RSRP reporting delay for different reporting types. The proposals are summarized as below: 
1. For semi-persistent CSI reporting using PUCCH, If UE cannot transmit HARQ-ACK on MAC-CE deactivation due to UL CCA failure, UE continues to be in its previous state, i.e., it should measure and report L1-RSRP until it successfully transmits HARQ-ACK
  For semi-persistent CSI reporting using PUCCH, the reporting delay reuses Rel15 reporting delay.  
For semi-persistent CSI reporting using PUSCH, the reporting delay reuses Rel15 reporting delay. 
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