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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94 meeting the WF on RRM requirements for NR-U Part 2 was approved [1]. There was an agreement to define UL BWP switch requirements triggered by consistent UL LBT failures [1]: 
· Introduce UL BWP switch requirements (delay and interruption) triggered by consistent UL LBT failures
· UL BWP switch requirements triggered by consistent UL LBT failures
· Option 1: Follow DCI and timer-based BWP switch 
· Option 2: FFS
In this paper we further analyze the BWP switching requirements triggered by consistent UL LBT failure. 
2. Background: UL BWP switching due to consistent UL LBT failure
According to the latest version of the RAN2 running stage-2 CR to TS 38.300 the following has been captured regarding the UE behaviour upon reaching consistent uplink LBT failures. As noted in the highlighted (yellow shaded) text that under consistent uplink LBT failures on SpCell (i.e. PCell or PSCell) the UE switched to another UL BWP i.e. performs UL BWP switching on another RB sets and sends RACH to report the failure. Furthermore, it is up to select the UL BWP if multiple UL BWPs are configured. RAN2 is defining the UE behaviour in the stage-3 MAC specification, TS 38.321.
When the UE detects consistent uplink LBT failures, it takes actions as specified in TS 38.321 [6]. The detection is per Bandwidth Part (BWP) and based on all uplink transmissions within this BWP. When consistent uplink LBT failures are detected on SCell(s), the UE reports this to the corresponding gNB (MN for MCG, SN for SCG) via MAC CE on a different serving cell than the SCell(s) where the failures were detected. If no resources are available to transmit the MAC CE, a Scheduling Request (SR) can be transmitted by the UE. When consistent uplink LBT failures are detected on SpCell, the UE switches to another UL BWP with configured RACH resources on that cell, initiates RACH, and reports the failure via MAC CE. When multiple UL BWPs are available for switching, it is up to the UE implementation which one to select. For PSCell, if consistent uplink LBT failures are detected on all the UL BWPs with configured RACH resources, the UE declares SCG RLF and reports the failure to the MN via SCGFailureInformation. For PCell, if the uplink LBT failures are detected on all the UL BWP(s) with configured RACH resources, the UE declares RLF.
In the latest version of the RAN2 running CR to TS 38.331 the procedure to configure the UE with paraneters comprising an UL LBT failure detection timer and a maximum number of UL LBT failure count, which trigger consistent uplink LBT failures is being specified, as shown below:
–	LBT-FailureRecoveryConfig
The IE LBT-FailureRecoveryConfig-r16 is used to configure the parameters used for detection of consistent uplink LBT failures for operation with shared spectrum channel access, as specified in TS 38.321 [3].
LBT-FailureRecoveryConfig information element
LBT-FailureRecoveryConfig-r16 ::=            SEQUENCE {
    lbt-FailureInstanceMaxCount                        ENUMERATED {n4, n8, n16, n32}                             OPTIONAL,   -- Need R
    lbt-FailureDetectionTimer                           ENUMERATED {ms10, ms20, ms40, ms80, ms160, ms320}          OPTIONAL,   -- Need R
    ...
}
	LBT-FailureRecoveryConfig field descriptions

	lbt-FailureDetectionTimert
Timer for consistent uplink LBT failure detection (see TS 38.321 [3]). Value ms10 corresponds to 10 ms, value ms20 corresponds to 20 ms, and so on.

	lbt-FailureInstanceMaxCount
This field determines after how many consistent uplink LBT failure events the UE triggers uplink LBT failure recovery (see TS 38.321 [3]).



3. UL BWP switching requirements
Based on the RAN2 agreements as described in section 2, it is evident that upon consistent UL LBT failures on SpCell the UE shall trigger the UL BWP switching if configured with RACH resources on that cell. Therefore, RAN4 needs to specify the UL BWP switching requirements when consistent UL LBT failures is triggered on SpCell. 
According to option 1 in the approved WF [1], the requirements for UL BWP switching triggered by consistent UL LBT failures should follow DCI-based and timer-based UL BWP switching requirements. The UL BWP switching to another UL BWP in the SpCell will be triggered by the UE autonomously. It is therefore analogous to DCI-based or timer-based UL BWP switching. 
Therefore, we support option 1 in the WF and the existing UL BWP switching delay and interruption defined for DCI- and timer-based UL BWP switching in section 8.6.2 of TS 38.133 can be reused. 
Similarly, the interruption requirements for interruption on the NR serving cells defined for DCI- or timer-based UL BWP switching in section 8.2.2.2.5 for CA, section 8.2.4.2.5 for NR-DC, section 8.2.1.2.7 for EN-DC and section 8.2.3.2.7 for NE-DC of TS 38.133 can be reused. 
Also, the interruption requirements for interruption on the LTE serving cells defined for DCI- or timer-based UL BWP switching in sections 7.32.2.7 for NR-DC and 7.36.2.6 for NE-DC of TS 36.133 can be reused.
4. Summary
[bookmark: _Hlk23953093]In this paper we have analysed the impact of triggering the BWP switching due to consistent UL LBT failure. We have proposed that BWP switching requirements triggered due to consistent UL LBT failure UE are specified to ensure the UE does BWP switching within the specified delay. 

· Observation # 1: Upon consistent UL LBT failures on SpCell the UE triggers the UL BWP switching if configured with RACH resources on that SpCell.
· [bookmark: _Hlk37338193]Proposal # 1: Delay for UL BWP switching in SpCell triggered by consistent UL LBT failures shall follow the existing DCI-based and timer-based UL BWP switching delay defined in section 8.6.2 of TS 38.133.
· Proposal # 2: Interruption requirements due to UL BWP switching in SpCell triggered by consistent UL LBT failures shall follow the existing interruption requirements due to DCI-based and timer-based UL BWP switching defined in TS 38.133 (for NR serving cells in EN-DC, NE-DC, SA and NR-DC scenarios) and in TS 36.133 (for LTE serving cells in EN-DC and NE-DC).

CRs to introduce the corresponding requirements are provided in [3-5]. 
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