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In last meeting, whether to perform BWP switching is still FFS for beam failure recovery (BFR) as highlighted in yellow. 
	Agreements:
1. The UE behavior on the active BWP includes the followings:
1. PDCCH monitoring on the BWP
2. PUCCH transmission on the BWP, if configured.
3. PUSCH transmission on the BWP
4. PRACH transmission on the BWP, if configured.
5. PDSCH reception on the BWP
2. For PCell/SCell, no additional activation step is required to activate a BWP when PCell is newly added (i.e. PCell/Scell is always configured with an active BWP)
3. There is no case that a cell is active with no active BWP.
4. BWP switching cannot occur during RA procedure for RRC Connection establishment
5. During CFRA the network doesn’t perform BWP switching.  FFS on the impact of beam recovery.  
6. The UE stops the BWP timer when it initiates random access procedure
7. For contention based, some UL BWP are configured with PRACH resources.  The UE performs RACH on the active BWP if configured with RACH resources.  If not configured the UE uses initial UL/DL BWP.   It is recommended for the network to configure RACH resources on active BWP.   If the UE switches to initial BWP it stays there until told by the network to switch with a DCI.   
8. When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.   
9. There is no additional text required to specify the UE behaviour for the BWP switching during SR procedure. Only the PUCCH resources on the activated BWP can be considered valid.
10. BWP switching either by DCI or BWP timer does not impact any running drx-InactivityTimer or drx-onDurationTimer
11. No new PHR trigger condition is required for BWP switching
12. There is one HARQ entity per serving cell even with there are multiple BWPs configured for a serving cell.
13. The BWP timer is specified in the MAC 



We discuss the BWP used for CFRA procedure for BFR in this contribution.
Discussion
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK9][bookmark: OLE_LINK10]The BFR procedure is performed by a special RA procedure [1]. The gNB allocates PRACH-resource-dedicated-BFR including Candidate-Beam-RS (SSB index or CSI-RS ID) and corresponding PRACH/preamble to the UE. When UE detects beam failure, the UE selects a PRACH resource associated to the SSB/CSI-RS resource satisfying the threshold condition. If there are multiple beams above the threshold for new beam identification, UE can select a PRACH resource associated to the SSB/CSI-RS resource satisfying the threshold condition. If none of such configured SSB/CSI-RS satisfy the threshold condition, UE performs CBRA.
With these basic assumptions, the relationship between BWP and random access for BFR should be considered.
· Issue 1: The BWP for RACH initiation
The gNB could configure PRACH-resource-dedicated-BFR (candidate beams and associated parameters) in different BWPs separately. We have three options for RACH initiation.
· Option 1: UE initiates BFR in the active BWP only
Generally, the BWPs in the same cell/carrier have the same beam characteristics. Then if PRACH-resource-dedicated-BFR is configured in the active BWP, UE could monitor and select beam for BFR in the active BWP only and no need to consider PRACH-resource-dedicated-BFR configuration in other BWPs. However, in option 1, if there isn’t PRACH-resource-dedicated-BFR configuration in the active BWP, UE should perform CBRA for BFR.
· Option 2: UE could initiate BFR in any BWP with PRACH-resource-dedicated-BFR configuration
In option 2, UE should monitor the SSBs/CSI-RSs in all BWPs with PRACH-resource-dedicated-BFR configuration and select a pair of SSB/CSI-RS and associated dedicated RACH resource for BFR. As discussed in option 1, gNB can configure PRACH-resource-dedicated-BFR in different BWPs, but the L1-RSRP according to the SSBs/CSI-RSs in different BWPs associated to the same beam direction should be similar in one cell. Then monitoring SSBs/CSI-RSs in all BWPs is not seen necessary.
· Option 3: UE initiates BFR in the active BWP if PRACH-resource-dedicated-BFR is configured in this BWP, otherwise UE switches to the initial BWP with PRACH-resource-dedicated-BFR configuration
In last meeting, we agreed:
Agreements
1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    
2. Beam selection is specified in the MAC similar to the HO case
3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  
From the agreement, we think RAN2 intention is to use the dedicated RACH resource performing CFRA for BFR as much as possible. Based on this intention, option 1 is not optimal. UE should perform BFR using CFRA in other BWP if there is no PRACH-resource-dedicated-BFR configuration in the active BWP. But the number of the selectable BWPs for BFR should not be large.  We think the gNB should configure PRACH-resource-dedicated-BFR in the initial BWP if there is any PRACH-resource-dedicated-BFR configuration in the cell. Then fallback to the initial BWP is a suitable selection.
Proposal 1: The gNB should configure PRACH-resource-dedicated-BFR in the initial BWP if there is any PRACH-resource-dedicated-BFR configuration in the cell.
Proposal 2: UE initiates BFR in the active BWP if PRACH-resource-dedicated-BFR is configured in this BWP, otherwise UE switches to the initial BWP with PRACH-resource-dedicated-BFR configuration performing BFR.  

· Issue 2: BWP switching 
UE will not perform BWP switching due to BWP-InactivityTimer because it stopped when the RA procedure is initiated. However, different from other types of CFRA, the gNB is not aware of the RA procedure initiation for BFR and could send DCI for BWP switching to the UE during the RA procedure. RAN1 discusses the CORESET configuration during BFR, it is possible for the UE to receive the PDCCH in previous beam or not. Irrespective of any decision in RAN1, RAN2 can follow the agreement on CBRA that “When a BWP switch command is received while the UE is doing CBRA, it is up to UE implementation whether it switches BWP, stops the RA and start in new BWP or whether it ignores the BWP switch command and continues the RA in the BWP where it started.”
Proposal 3: When a BWP switch command is received while the UE is doing CFRA for BFR, it is up to UE implementation whether it switches BWP or continues the RA procedure and no specification impact.
For multiple RA attempts, it is different than other types of CFRA in that there could be multiple dedicated RACH resources corresponding to different SSBs/CSI-RSs. So it is possible for the UE to reselect the dedicated RACH resources after one RA procedure failure. There are three options for RA reattempt.
· Option 1: UE selects the RACH resource associated with the same SSB/CSI-RS as the first RA attempt (no beam altering, no BWP switching)
In this option, UE should use the same RACH resource for CFRA in each RA attempt. That is, UE should try to get one beam correspondence (a pair of DL beam and UL beam) in the BFR procedure even if there are other SSB/CSI-RS resources satisfying the threshold condition.
Option 1 is simple. The shortage is UE should stick to the same beam even if the first selection is not good anymore and it improves the possibility of BFR failure in some cases (such as better beam identified after one RA attempt failure).
· Option 2: UE selects the RACH resource associated with any SSB/CSI-RS satisfying the threshold condition in the same BWP (beam altering, no BWP switching)
In option 2, after one RA attempt failure, UE could select the same or another RACH resource corresponding to the SSB/CSI-RS above the RSRP threshold within the same BWP at the time of the re-attempt. So UE can adjust the beam selection if UE assesses the previous RA attempt failure reflects an invalid beam correspondence. Meanwhile, UE doesn’t switch BWP and the configurations on the active BWP should be kept, such as SR and configured grants.  
In this option, UE can select the best candidate beam in the active BWP for each RA attempt. Meanwhile, it minimizes the impact on BWP operation.
· Option 3: UE selects the RACH resource associated with any SSB/CSI-RS satisfying the threshold condition in any configured BWP (beam altering, BWP switching)
As discussed in the issue of beam monitoring and RA procedure initiation, we think UE should not monitor beams in multiple BWPs during the RA procedure for BFR. Then option 3 shouldn’t be used.
Proposal 4: UE can select the RACH resource associated to another SSB/CSI-RS in the same BWP when UE performs a RA reattempt.

Conclusion 
In this contribution, we discuss the BWP for beam failure recovery.
Proposal 1: The gNB should configure PRACH-resource-dedicated-BFR in the initial BWP if there is any PRACH-resource-dedicated-BFR configuration in the cell.
Proposal 2: UE initiates BFR in the active BWP if PRACH-resource-dedicated-BFR is configured in this BWP, otherwise UE switches to the initial BWP with PRACH-resource-dedicated-BFR configuration performing BFR.  
Proposal 3: When a BWP switch command is received while the UE is doing CFRA for BFR, it is up to UE implementation whether it switches BWP or continues the RA procedure and no specification impact.
Proposal 4: UE can select the RACH resource associated to another SSB/CSI-RS in the same BWP when UE performs a RA reattempt.
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