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Introduction
In RAN4#92-Bis meeting, the followings were concluded for BWP switching requirements in NR-U [1]:
· If the delay due to the DL LBT failure in the target BWP becomes too long then:
· Some UE may not have a valid scheduling grant for transmitting in UL there may be additional delay to receive the grant for transmitting PUSCH
· Some UE may need to perform AGC setting
· UE behavior is FFS with respect to TDL,max  and TUL,max
· TDL,max  is the maximum allowed duration over which the DL signal/channel is unavailable at the UE (“DL signal/channel” is TBD) after the UE has completed the DL BWP switching
· TUL,max is the maximum allowed duration over which the UE was not able to transmit the UL signal/channel due to UL LBT (“UL signal/channel” is TBD) after the UE has completed the UL BWP switching


In this paper, we further discuss BWP switching requirements in NR-U.
Discussion
In RAN4#92, we discussed our views on active BWP switching requirements in [1] and explained that it should not be any different than Release 15 requirements. In RAN4#92-Bis, other companies also presented their views on this topic in [3-5]. In [3][4], similar views are expressed in no modification of requirements in BWP switching whereas [5] discusses what UE behavior should be if UE does not have grants for DL and UL transmission after BWP switch. 
It is noted that the concept of LBT failure should be clarified in the context of BWP switching discussion. DL/UL BWP may contain one or more subbands of 20 MHz which can have independent LBT pass/fail outcome at any moment. When discussing DL and/or UL grants for new active BWP, the CCA failure would have different interpretation in DL vs. UL.
In UL, it has been agreed in RAN4 RF room and RAN1 that UL transmission occurs if all subbands pass CCA. If any of the subbands fail CCA, no UL transmission occurs. Thus, in the context of UL BWP switch, CCA failure means CCA failure in any of the subbands.
Observation 1. UE UL transmission occurs if all subbands pass CCA. If any of the subbands fail CCA, no UL transmission occurs. Thus, in the context of UL BWP switch discussion, CCA failure means CCA failure in any of the subbands.
In DL, UE can still be scheduled PDCCH/PDSCH even if some of the subbands are blocked due to CCA failure. With gNB having the knowledge of per-subband CCA outcome, it can grant UE with DL PDSCH via localized frequency allocation in subbands that are clear. Thus, DL transmission can still proceed if at least one subband passes CCA. In the context of DL BWP switch, CCA failure means CCA failure in all of the subbands. 
Observation 2. DL transmission for UE can still proceed if at least one subband passes CCA. In the context of DL BWP switch discussion, CCA failure means CCA failure in all of the subbands.
Next, we discuss the possible impact of CCA failure in DL/UL on BWP switching requirements. 
In our view, BWP switching is triggered for one of two reasons: 1) demand for DL and/or UL traffic is increased and UE is configured to utilize a larger frequency spectrum to accommodate this demand. Hence, a BWP with smaller BW is switched to a BWP with larger BW. This can happen via RRC or DCI, 2) demand for DL and/or UL traffic is decreased and UE is configured to utilize a smaller frequency spectrum to save power consumption. Hence, a BWP with larger BW is switched to a BWP with smaller BW. This can happen via RRC, DCI, or inactivity timer expiry. 
In the second scenario, in which UE switches to a BWP with smaller BW to save power, BWP switching requirements should not be modified from Release 15 requirements or conditioned on any further grants in DL or UL. For instance, BWP switching due to inactivity timer expiry (bwp-InactivityTimer) should literally remain to be based on inactivity in DL/UL and should not be conditioned on anything else.
Proposal 1. In scenarios where UE active BWP switch in DL and/or UL is DCI-based or RRC-based and is from a BWP with larger BW to a BWP with smaller BW or UE active BWP switch in DL and/or UL is timer-expiry-based, Release 15 requirements shall apply. No further conditioning on DL and/or UL signal/channel should be specified. 
In the first scenario, in which UE switches to a BWP with larger BW to meet the traffic demands, RAN4 can further discuss whether additional conditions on success of DL and/or UL transmission immediately after BWP switch should be specified. One possibility is if UE is not able to receive PDSCH due to CCA failure in all of the subbands for TDL,max  and/or TUL,max  , then it falls back to previous BWP. However, this should be separately analyzed based on the type of BWP switch (i.e., RRC-based, DCI-based, …). For instance, in DCI-based DL BWP switching, falling back to previous BWP is not helpful as requirements in this method is not applicable between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. This means the new BWP contains all subbands of previous BWP and if all subbands are experiencing CCA failure, then fallback to previous BWP does not address the issue.
Observation 3. In DCI-based DL BWP switching from a BWP with smaller BW to a BWP with larger BW, falling back to previous BWP due to persistent CCA failure is not helpful as existing Release 15 requirements in this method is not applicable between the BWPs in disjoint channel bandwidths or in partially overlapping channel bandwidths. This means the new BWP contains all subbands of previous BWP and if all subbands are experiencing CCA failure, then fallback to previous BWP does not address the issue.
For RRC-based DL BWP switch, we point out two solutions for fallback mechanism: 
· For persistent UL CCA failure after an UL BWP switch, RAN2 has agreed to a mechanism to define the UE behavior and possible reporting to gNB. In our view, this mechanism is enough to handle persistent UL CCA failure post BWP switch. 
· For persistent DL CCA failure after an DL BWP switch, the inactivity timer can be configured by the NW to force UE to fallback on previous BWP

Observation 4. For RRC-based DL BWP switch, two solutions for fallback mechanism exist: 
· For persistent UL CCA failure after an UL BWP switch, RAN2 has agreed to a mechanism to define the UE behavior and possible reporting to gNB. In our view, this mechanism is enough to handle persistent UL CCA failure post BWP switch. 
· For persistent DL CCA failure after an DL BWP switch, the inactivity timer can be configured by the NW to force UE to fallback on previous BWP

Proposal 2. In scenarios when UE switches from a BWP with smaller BW to a BWP with larger BW in both DCI-based and RRC-based methods, existing fallback mechanisms are sufficient to handle persistent LBT failure in DL/UL. RAN4 does not make any further modifications to current specifications.  
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