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1. Introduction
In 117-e meeting, it was concluded that [1]
Agreement
· 2: Agree UE behaviours for PSCell beam failure while the SCG is deactivated:

a)
at PSCell beam failure, TA timer is not stopped
b)
at PSCell beam failure, stop BFD
c)
resume BFD upon reconfiguration of BFD RS (RadioLinkMonitoringConfig or tci-Info)

In this paper, we discuss on this relating issue.
2. Discussion
According to TS38.331v17.1.0, while SCG is deactivated, UE stops BFD if bfd-and-RLM is not set to true. And UE performs/resumes BFD if bfd-and-RLM is set to true or SCG state is changed to be activated. However, the mechanism of BFD stop/resume is unclear. RAN2 should discuss how to capture the mechanism of BFD stop/resume.
Observation 1. In current RRC spec, RRC indicates RAN2 should discuss how to capture the mechanism of BFD stop/resume.

According to the discussion of RAN2#118e meeting, each company have different view what is BFD stop. There are two alternatives to implement BFD stop;

Alt 1. RRC indicates BFD stop/resume to MAC and MAC indicates to PHY to stop measuring of BFD-RS for deactivated PSCell.

Alt 2. RRC indicates BFD stop/resume to PHY and PHY stops measurement of BFD-RS for deactivated PSCell.

Proposal 1. RAN2 should discuss whether the entity which RRC indicates to stop beam failure detection is MAC or PHY. 
Firstly, both of alternatives, if indicated to stop BFD by upper layer, PHY does not measure BFD-RS for deactivated PSCell or not indicate BFD instance to upper layer. In either case, RAN1 spec should be changed. 

Observation 2. For stopping BFD, RAN1 spec should be changed.
Secondary, if Alternative 2 is selected, MAC entity cannot know whether BFD is stopped or not. Then, due to the lack of beam failure instance indication, MAC entity will reset BFI_COUNTER by expiration of beamFailureDetectionTimer. In this case, UE may perform RACH-less activation upon SCG activation command without reconfigurationWithSync. 
Observation 3. If RRC does not indicate to MAC to stop BFD for PSCell, MAC will reset BFI_COUNTER by expiration of beamFailureDetectionTimer. Then, UE may perform RACh-less activation upon receiving SCG activation command even if beam failure is declared while SCG is deactivated.
Proposal 2. RRC should indicate to “MAC” to stop/resume BFD for PSCell.
For Alternative 1, RRC indicates BFD stop/resume to MAC. So MAC knows whether BFD is stopped or not. MAC indicates to PHY to stop measurement for beam failure detection. If beamFailureDetectionTimer expires while BFD is stopped, in current spec, MAC entity sets BFI_COUNTER to 0. However, MAC entity can avoid to reset BFI_COUNTER by introducing additional condition (= “if BFD is not stopped” or “not indicate to lower layer to stop measurement” as mentioned in R2-2207854). 

Proposal 3. If UE stops BFD as alt 1, R2-2207853 should be approved.
If MAC also stops its own BFD procedure, MAC does not set BFI_COUNTER to 0 at the time that beamFailureDetectionTimer expires or any of the parameter (including BFD-RS) is reconfigured. We consider the case of SCG activation. If BFD-RS is changed upon SCG activation, MAC may not indicate to upper layers that a Random access procedure is needed for SCG activation, because BFD-RS change and BFD resumption (resetting BFI_COUNTER by BFD-RS change) are performed before SCG activation as specified in 38.331-5.3.5.13a. This behaviour is align with the agreements. However, before resetting, MAC may indicates beam failure of the PSCell to upper layer in BFD procedure. RRC should ignore this indication based on SCG being activated.
On the other hand, if BFD-RS is not changed upon SCG activation, MAC may not indicate to upper layers that a Random access procedure is needed for SCG activation, because BFD resumption (resetting BFI_COUNTER by expiration of beamFailureDetectionTimer) is performed before SCG activation. This behaviour is not aligned with the agreements. To avoid this behaviour, beamFailureDetectionTimer should be stopped upon detecting beam failure on the deactivated PSCell.
Furthermore, if BFD resumption is triggered by bfd-and-RLM=true, indicate beam failure of the PSCell to upper layer in case of BFI_COUNTER >= beamFailureInstanceMaxCount. Because BFI_COUNTER has not yet been reset. In this case, BFI_COUNTER should be reset before deciding whether beam failure is declared. However, if MAC unconditionally resets BFI_COUNTER when resuming, there is a problem in determining whether or not beam failure is declared upon SCG activation. So, BFI_COUNTER should be reset upon BFD resumption if BFD resumption is triggered by bfd-and-RLM=true. Therefore, stopping BFD procedure on MAC has some issues.
So, if RAN2 specify stopping BFD as alt 1, MAC entity should indicate to PHY to stop BFD but MAC procedure (beam failure detection and recovery procedure) should not be stopped.

Observation 4. If UE stops BFD as alt 1, MAC should indicate to PHY to stop BFD and not stop its own BFD procedure.
In current RRC spec, RRC indicates to lower layer to perform (resume) BFD on the PSCell in case that SCG state is reconfigured with activated or bfd-and-RLM is configured to true. And RRC indicates to lower layer to stop BFD if bfd-and-RLM is not configured to true. However, RRC does not indicates to lower layer to stop BFD if beam failure is declared. This behaviour is not aligned with the agreement of RAN2#117e (at PSCell beam failure, stop BFD). Therefore, RRC should indicate to lower layer to stop BFD because RRC can provide the indication to MAC in current spec. MAC can also indicate to PHY to stop BFD upon detecting beam failure on deactivated PSCell. However, RRC can already indicate to lower layer (“lower layer” remains unclear). To unify the actions, RRC should indicate to MAC to stop BFD when receives the indication indicating that beam failure is declared on PSCell.
Observation 5. Current spec is not align with RAN2 agreements.
Proposal 4. RRC should indicate to MAC to stop BFD when receives the indication indicating that beam failure is declared on PSCell.
3. Conclusion

In this contribution, we made the following proposals:
Observation 1. In current RRC spec, RRC indicates RAN2 should discuss how to capture the mechanism of BFD stop/resume.

Proposal 1. RAN2 should discuss whether the entity which RRC indicates to stop beam failure detection is MAC or PHY. 
Observation 2. For stopping BFD, RAN1 spec should be changed.
Observation 3. if RRC does not indicate to MAC to stop BFD for PSCell, MAC will reset BFI_COUNTER by expiration of beamFailureDetectionTimer. Then, UE may perform RACh-less activation upon receiving SCG activation command even if beam failure is declared while SCG is deactivated.
Proposal 2. RRC should indicate to “MAC” to stop/resume BFD for PSCell.

Proposal 3. If UE stops BFD as alt 1, R2-2207853 should be approved.
Observation 4. If UE stops BFD as alt 1, MAC should indicate to PHY to stop BFD and not stop its own BFD procedure.

Observation 5. Current spec is not align with RAN2 agreements.
Proposal 4. RRC should indicate to MAC to stop BFD when receives the indication indicating that beam failure is declared on PSCell.
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