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Introduction
RAN2 made the following agreements on handling consistent UL LBT Failures in RAN2#107bis with some comebacks:

Agreements:
1. MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
2. The UE switches to another BWP upon declaration of consistent LBT failure on PCell if there is another BWP with configured RACH resources.   [CB on whether we want to report why we switched BWP (i.e. using MAC CE)].  [CB if we can use this for PSCell as well] 
3. The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP [CB].   
4. When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure. 
5. When consistent uplink LBT failures are detected on an SCell, a new MAC CE to report this to the node where SCell belongs to is used.  

This document captures the views of companies on the comebacks for the following offline discussion:

R2-1914054	Summary of discussion on UL LBT  (InterDigital)
	[CB - Offline discussion 504]

Discussion
Recovery action upon detecting a consistent UL LBT failure on PCell
Upon detecting a consistent UL LBT failure on the PCell, the following was agreed for the recovery action:
· The UE switches to another BWP upon declaration of consistent LBT failure on PCell if there is another BWP with configured RACH resources.
· The UE shall perform RLF recovery if the consistent UL LBT failure was detected on the PCell and UL LBT failure was detected on “N” possible BWP.
It is understood from online discussion that the UE performs RA upon switching to a different BWP, to inform the network it has detected a consistent UL LBT failure. The following options were discussed for the number of BWPs on which the UE detects a consistent LBT failure before triggering RLF:
· Option 1: “N” is the number of configured BWPs with configured PRACH resources.
· Option 2: “N” is a number configured by the network, where 0 ≤ “N” ≤ number of configured BWPs with configured PRACH resources.
· Option 3: “N” is a subset of BWPs configured by the network (subset can be empty). The network configures per BWP whether the UE can switch to it after detecting a consistent LBT failure on a different BWP.
· Option 4: “N” is 1 and the one BWP is the initial BWP which does not have overlapped bandwitdth with the BWP with UL LBT failure.
· Option 5: N is left to UE implementation. 
Question 1: Which option is preferred for the determination of “N” ?
	Company
	Response
	Additional comments

	Nokia
	Option 2
	Option 1 is the basic functionality. The addition part in option 2 can be left to NW implementation or captured in the field description. 
Option 3 doesn’t seem to be needed to restrict some BWP that not allowing the UE to switch to if already configured with RACH.

	Convida
	Option 1
	Option 1 is the simplest solution. The additional functionality offered by option 2 and option 3 is not necessary can result in unnecessarily declaring RLF.  

	OPPO
	Option4
	We don’t want the make the procedure complex, so we propose to make the UE switch to the initial BWP if it does not have overlapped Bandwitdth with the BWP with UL LBT failures. Otherwise UE can trigger RLF.

	Spreadtrum
	Option3
	UE should switch to another BWP with configured RACH resources in different sub-bands. It is simple for the network to configure this for UE.

	Intel
	Option 1
	Option 1 is sufficient. There is need for further optimizing this. It is assumed that the network will only configure RACH configuration on BWP if it supports BWP switching for consistent LBT failure

	Lenovo
	Option 1 
	We agree with Intel that Option 1 is sufficient. No need for optimizing this.

	APT
	Option 1
	The UE should be able to switch to any BWP configured with RACH resource. The network can anyway control whether a BWP supports BWP switching for consistent LBT failure via the configuration of RACH resource. 

	Panasonic
	Option 1
	It is the simplest solution that doesn’t introduce additional signaling overheads

	Samsung
	Option 1
	We do not see the need of additional signaling for this.

	ZTE
	Option 2 (or something similar that allows the network to switchoff the BWP switching feature)
	We think it is actually not a good idea to allow the UE to autonomously switch the BWP. We can accept this solution only if there is an efficient mechanism for the network to control this feature (i.e. to switch it off). Either by setting the N to 0 or by other means (e.g. not including N at all – which can be discussed during the RRC signaling phase). Just because there is a RACH configuration on a given BWP, the UE should not switch to that BWP for this purpose (since the RACH configuration may be there for other purposes)

	Huawei, HiSilicon
	Option1
	

	ITRI
	Option 1
	Option 1 is the simplest solution and UE should be allowed to switch to any BWP with configured PRACH resources upon detecting a consistent UL LBT failure on PCell.

	LG
	Option2
	Same view as ZTE.

	Ericsson
	Option 5
	We propose the UE may determine if it needs to test other BWPs. It may measure CO, or randomly select another BWP. Then UE may report which BWPs experience problems before the report. 

	Charter
Communications
	Option 2
	Option 2 gives the network more control and better trade-off when UEs are configured with multiple BWPs. 

	InterDigital
	Option 1
	

	MediaTek
	Option 1
	This is the simplest solution

	
	
	



Option 1 - 10
Option 2 - 4
Option 3 - 1
Option 4 - 1
Option 5 - 1

Proposal 1: As a baseline, “N” is the number of configured BWPs with configured PRACH resources.

A follow up question is whether the UE can switch back to a BWP on which consistent UL LBT failure has already been detected before triggering RLF. This is applicable only to options 1 and 2 above. Given a problem has already been detected already on such BWP, switching back to it can cause unnecessary additional delay prior to triggering RLF.
Question 2: Do you agree that the UE should not switch back to a BWP on which consistent UL LBT failure has been detected before triggering RLF?
	Company
	Response
	Additional comments

	Nokia
	No
	Up to configuration that the NW would not configure N large than the number of BWP configured with RACH. 

	Convida
	Yes
	The configuration BWP LBT failure parameters should be such that failure is only declared when failures are consistent. In this case switching back would  introduce an unnecessary further delay to declare RLF.

	Spreadtrum
	Yes
	

	Intel
	Yes
	Once the number of BWPs with RACH configuration has been attempted, the UE declares RLF.

	Lenvovo
	Yes
	

	APT
	Yes
	

	Panasonic
	Yes
	No point to switch back to the problematic BWP

	Samsung
	Yes
	We understand that this is the intended behavior of the proposal.

	ZTE
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ITRI
	Yes
	UE performs RLF recovery once consistent UL LBT failure has been detected on “N” possible BWP.

	LG
	Yes
	

	Ericsson
	No
	Leave for UE implementation or have a timer on how long time a BWP shall be considered having “consistent LBT failure” before testing it again. If a BWP switch is successful, there must be some way to test original BWP after a certain time, or after some other criteria (maybe gNB indicate to the UE to consider all BWPs again).

	Charter Communications
	Yes
	But switching back should be subject to a time constraint. 

	InterDigital
	Yes
	

	MediaTek
	Yes/No
	The BWP should be barred for a period of time, after which the BWP can be deemed available again

	
	
	



A majority of companies agree that UE should not switch back to a BWP on which consistent UL LBT failure has been detected before triggering RLF.

Proposal 2: UE does not switch back to a BWP on which consistent UL LBT failure has been detected before triggering RLF.

In RAN2#107, it was agreed that “the UE will report the occurrence of consistent UL LBT failures on PSCell and SCells”. It was discussed online this meeting whether this should be extended to the PCell as well, in addition to the recovery actions outlined in agreements 2 and 3. The benefit is to inform the network that the RA procedure on the switched BWP was initiated due to detecting a consistent UL LBT failure, rather than say an RA initiated due to SR failure.
It was therefore proposed that upon detecting a consistent UL LBT failure on the PCell, the UE should additionally report the failure using a MAC CE (similar to the reporting for LBT failures detected on Scell). 
Question 3: Upon detecting a consistent UL LBT failure on PCell, should the UE report the failure using a MAC CE to the network in addition to switching to another BWP with PRACH?   
	Company
	Response
	Additional comments

	Nokia
	Yes
	

	Convida
	Yes
	

	OPPO
	Yes  No
	We think network can be aware of the purpose, since currently ue autonomous BWP switching is only due to current active UL BWP lacking RACH resource, however, for UL LBT failure, UE switches from one BWP with PRACH resources to another BWP with PRACH resources, then  the network can realize.

	Spreadtrum
	Yes
	

	Intel
	No
	Again we do not think such further information is useful to network. With the BWP switch, the network will know it is due to consistent LBT failure. In our view, it is quite unlikely that RACH configuration will be configured for more than 2 BWPs. Hence we do not see a need to provide such further info in the successful recovery via BWP switching.

	Lenovo
	No
	Same view as Intel

	APT
	Yes
	The UE should inform the network the purpose of the RA

	Panasonic
	Yes
	

	Samsung
	No
	Same view as Intel: network can recognize the situation based on the Msg3 contents and the BWP for the Random Access procedure. Note that similar discussion took placed for the BFR, but agreed to not introduce anything. 

	ZTE
	No
	Same view as Intel

	Huawei, HiSilicon
	No
	No need for such indication 

	ITRI
	Yes
	

	LG
	No
	Same view as Intel. Without such information, network could know the reason of RACH and BWP switching, since the UL and DL share the same frequency band like TDD and the network is likely to suffer from similar congestion for the BWPs on which consistent LBT failures has been detected.

	Ericsson
	No / Yes
	We think UE shall report via RRC FailureInformation IE if it succeeds on a different BWP, and in an RLF report if RLF is triggered. 
IF we decide on using MAC CEs, then we think it is useful for the gNB to know the reason for BWP switch or if UE tried different BWPs etc. and if RLF was triggered then it shall report in the RLF report.

	Charter Communications
	Yes
	Agree that the network may get some assessment when multiple UEs switch BWP, but the report could help the gNB further. 

	InterDigital
	Yes
	

	MediaTek
	No
	No need for this information

	
	
	



Yes - 8
No - 7
Yes/No - 1
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There is no consensus whether the UE should report the failure using a MAC CE to the network upon detecting a consistent UL LBT failure on PCell. 
This may not result considerable changes, given MAC CE will be specified for reporting a failure detected on an SCell. However, given no consensus, this can be revisited later, unless additional complexity is identified.

Proposal 3: whether the should UE report the failure using a MAC CE to the network upon detecting a consistent UL LBT failure on PCell can be addressed after MAC CE stage-3 details are developed.

Recovery action upon detecting a consistent UL LBT failure on PSCell
Upon detecting a consistent UL LBT failure on the PSCell, the following was agreed:
· When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure.
In addition to this recovery action, it was proposed online that the UE can also switch to a different BWP in that PSCell to perform RA, per agreement 2. Hence, there are two options:
· Option 1: BWP switching per agreement 2 is limited to consistent LBT failures detected on PCell.
· Option 2: BWP switching per agreement 2 is applicable to PCell and PSCell.
· 2(a): the UE informs MN via the SCG failure information procedure only after detecting a consistent UL LBT failure on the “N” BWPs.
· 2(b): the UE informs MN via the SCG failure information procedure upon detecting a consistent UL LBT failure on the PSCell (i.e. immediately after the detection).
Question 4: Which option is preferred for the BWP switching behaviour described in agreement 2? 
	Company
	Response
	Additional comments

	Nokia
	Option 2(a)
	From MAC point of view, PSCell is same as PCell, i.e. the SpCell. Restricting to PCell will result to more changes into specification than having the same behaviour for both PCell and PSCell.

	Convida
	Option 2(a)
	Agree with Nokia

	OPPO
	2(a)
	

	Spreadtrum
	Option 2 (a)
	

	Intel
	Option 2(a)
	Follow like the PCell. No MAC CE is needed as it can be provided in the SCG failure indication procedure.

	Lenovo
	Option 2(a)
	

	APT
	Option 2(a)
	Agree with Nokia

	Panasonic
	Option 2(a)
	Agree with Nokia

	Samsung
	Option 2(a)
	Same as for PCell

	ZTE
	Option 1
	Even for PCell we don’t think this is really necessary and considering that there is anyway the option to signal the PSCell failure to MCG, we don’t see the need to extend this to PSCell. 

	Huawei, HiSilicon
	Option1
	Same view as ZTE. 

	ITRI
	Option 2(a)
	Agree with Nokia

	LG
	Option1
	Same view as ZTE.

	Ericsson
	Option 2(a)
	Agree with Nokia. 

	Charter Communications
	Option 2(a)
	

	InterDigital
	Option 2(a)
	Agree with Nokia

	MediaTek
	Option 2(a)
	Agree with Nokia

	
	
	



A majority of companies prefer option 2 (a)
Proposal 4: Update agreement 2 to:
2.	The UE switches to another BWP and initiates RA upon declaration of consistent LBT failure on SpCell if there is another BWP with configured RACH resources

Proposal 5: update agreement 4 to:
4.	When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.
Conclusion and proposals
The following is proposed based on the discussion above:
Proposal 1: As a baseline, “N” is the number of configured BWPs with configured PRACH resources.
Proposal 2: UE does not switch back to a BWP on which consistent UL LBT failure has been detected before triggering RLF.
Proposal 3: whether the should UE report the failure using a MAC CE to the network upon detecting a consistent UL LBT failure on PCell can be addressed after MAC CE stage-3 details are developed.
Proposal 4: Update agreement 2 to:
2.	The UE switches to another BWP and initiates RA upon declaration of consistent LBT failure on SpCell if there is another BWP with configured RACH resources

Proposal 5: update agreement 4 to:
4.	When consistent uplink LBT failures are detected on the PSCell, the UE informs MN via the SCG failure information procedure after detecting a consistent UL LBT failure on “N” BWPs.
TBD

