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1 Introduction

In this contribution, we handle the remaining issues of consistent UL LBT failure, specifically on the issues below:

· For SCell, MAC CE formats and priority handling;

· For PSCell, the SCG failure information impacts;

· For PCell, handling the FFS whether the MAC CE can be used to report failure on PCell;
We have listed all the related agreements in the Annex.
2 Discussion
2.1 UL LBT failures for SCell(s)

Regarding consistent UL LBT failure detection on SCell, there are following two FFS captured in the latest running CR:

· FFS what the priority of this MAC CE shall be in the LCP. 

· FFS if we need to handle case when there are no subsequent UL resources available.
· FFS if we need to limit this MAC CE transmission to other BWPs than the BWP where LBT failure is declared.
For the first FFS, in our view, SCell may have problem if UE detects consistent UL LBT failure which is similar to the case when UE declares beam failure for that SCell, thus we think the MAC CE for reporting the SCell LBT problem can have the similar priority as the BFR MAC CE being discussed.

Proposal 1 MAC CE for UL LBT problem can have similar priority as the BFR MAC CE.

Regarding the second FFS, we think similar as BFR MAC CE case, when there is no available UL resource available, UE would need to send SR to the network to request uplink resources, otherwise, the network would not realize the UL LBT issue.
Proposal 2 Similar as BFR MAC CE, UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem.
Regarding the third FFS, there is no need to have this limitation that the MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem. The reason is that consistent LBT failure only reflects the channel occupancy condition for a period, it does not mean the channel is always occupied.
Proposal 3 No need to have the limitation that the MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
The MAC CE should be used to indicate which SCell has consistent UL LBT failure, there is no need to trigger the MAC CE again if there is already MAC CE triggered but not sent it network.
Proposal 4 No need to re-trigger the MAC CE if there is already MAC CE triggered for consistent UL LBT failure for a SCell.

Regarding the MAC CE format, we think consistent UL LBT failure is triggered independently among different SCells. It could be possible that there are multiple MAC CE triggered for different SCells if those SCells have consistent UL LBT failure. From this perspective, it’s beneficial to include all the related SCells which have consistent UL LBT failure into a single MAC CE format, i.e., the MAC CE format should support multiple entry to indicate multiple SCells which have consistent UL LBT failure.

Proposal 5 The MAC CE format should support multiple entries to indicate all the SCells which have already declared consistent UL LBT failure.

2.2 UL LBT failures for SpCell
In last meeting, it’s agreed that UE can report to MN the LBT failure by SCG failure information procedure if PSCell detecting consistent LBT failure:

· 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.   

After detecting a consistent UL LBT failure on “N” BWPs, it’s relied on SCG failure information to report the LBT failure for PSCell. Network should be aware of the LBT failure on PSCell, currently, there are different conditions which can trigger SCG failure procedure. In order to make the network differentiate the LBT failure from other conditions, it’s proposed to add new failure type when reporting SCGFailureInformation.
Proposal 6 A new failure type for PSCel consistent UL LBT failure is added in the SCGFailureInformation.

If proposal 6 is confirmed, we don't need to trigger MAC CE for PSCel if there is consistent UL LBT failure.
There was another FFS left from last meeting that whether MAC CE is applied to PCell or not.
In our view, it’s not needed, i.e., MAC CE is not applied to PCell either. The reason is that network can realize the LBT failure issue on PCell based on the BWP switching, i.e., BWP switching to another non-initial BWP. Even though it could be only single initial BWP for PCell, some companies may argue in this case gNB may not differentiate the LBT failure issue from other causes. However, we have decided UE just initiate RLF procedure for the case of PCell LBT problem, no other special handling for this case. Thus, even if in some case the gNB may not differentiate the case from other cases, it should be not problem.
Proposal 7 When consistent UL LBT failure is declared on SpCell, UE does not trigger MAC CE.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
MAC CE for UL LBT problem can have similar priority as the BFR MAC CE.
Proposal 2
Similar as BFR MAC CE, UE can trigger SR if there is no available UL resources for sending the MAC CE for SCell UL LBT problem.
Proposal 3
No need to have the limitation that the MAC CE should be transmitted on a different serving cell other than the SCell which has the UL LBT problem
Proposal 4
No need to re-trigger the MAC CE if there is already MAC CE triggered for consistent UL LBT failure for a SCell.
Proposal 5
The MAC CE format should support multiple entries to indicate all the SCells which have already declared consistent UL LBT failure.
Proposal 6
A new failure type for PSCel consistent UL LBT failure is added in the SCGFailureInformation.
Proposal 7
When consistent UL LBT failure is declared on SpCell, UE does not trigger MAC CE.


4 Annex
In RAN2#105bis meeting, RAN2 agreed to introduce a mechanism to handle UL LBT failure:

· Adopt a mechanism in MAC spec to handle the UL LBT failure, where “consistent” UL LBT failures (at least for UL transmissions of SR, RACH, PUSCH) are used for problem detection

In RAN2#107 meeting, further agreements on the UL LBT failures have been agreed:

· L2 LBT failure mechanism take into account any LBT failure regardless UL transmission type. 

· The UL LBT failure mechanism will have the same recovery mechanism for all failures regardless UL transmission type

Baseline Mechanism, further enhancements not precluded: 

· A “threshold” for the maximum number of LBT failures which triggers the “consistent” LBT failure event will be used. 

· Both a timer and a counter are introduced, the counter is reset when timer expires and incremented when UL LBT failure happens
· The timer is started/restarted when UL LBT failure occur. 

Chair summary on the baseline mechanism: The BFD inspired mechanism seems to be supported by many, but there is also some concerns. Agree it as a baseline mechanism to allow further review later, to understand whether further enahcnements are needed. 

· UL LBT failures are detected per BWP

· The UE will report the occurrence of consistent UL LBT failures on PSCell and SCells. The assumption is to reuse SCell failure reporting for BF

Then in RAN2#107bis meeting, we have the following agreements:

· MAC relies on reception of a notification of UL LBT failure from the physical layer to detect a consistent UL LBT failure.  
· The UE switches to another BWP and initiates RACH upon declaration of consistent LBT failure on PCell or PSCell 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.   “ 

· 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.   

· “N” is the number of configured BWPs with configured PRACH resources.   If N is larger than one it is up to the UE implementation which BWP the UE selects.  

· 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.  FFS whether the MAC CE can be used to report failure on PCell
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