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1. Introduction

In the last meeting, a LS is received from RAN1. RAN1 agreed beam failure recovery is additionally support on SCells.

It is noted that BFR is already supported for PCell and PSCell, therefore the remaining question is whether BFR can be supported for SCell as well. An email discussion was conducted in RAN1 and the summary is provided in [1]. After further discussion, it is agreed that beam failure recovery is additionally supported on SCell in Rel.15. The number of SCells BFR needs to be supported on is 1. UE is not mandated to support BFR on SCell. Note that there is no additional RAN1 specification impact for BFR on SCell. 

Based on the LS, RAN2 discussed how to support the beam failure recovery on SCell and agreed at least CFRA BFR can be configured for SCell as baseline. 
Agreements

1 Single maxpreamble, powerampingstep and received target power parameters are used that can have different values depending on why the random access is used (BFR or not).  
3
From RAN2 point of view beamFailureRecoveryTimer is not supported

4
Assume that at least CFRA BFR can be configured for SCell using ASN.1.  FFS if there are any major impacts to support this in UP
5
PHY delivers to MAC “beam failure instance” notifications only and MAC maintains a timer for resetting the counter:

-  the timer is (re)started upon every new reception of “beam-failure instance”. 

-  At timer expiry the counter is reset.

Furthuremore RAN2 discussed how to detect the beam failure. However it didn’t discussed whether the beam failure should be detected per Serving Cell. In this contribution, we intend to discuss the remaining issues on beam failure detection.
2. Beam failure detection
2.1 Parameters and variable for beam failure detection

Based on TS 38.321, the following parameters and variables (with highlight) are used for beam failure detection. 

	RRC configures the following parameters in the BeamFailureRecoveryConfig for the Beam Failure Detection and Recovery procedure:
-
beamFailureInstanceMaxCount for the beam failure detection;
-
beamFailureDetectionTimer for the beam failure detection;
-
beamFailureCandidateBeamThreshold: an RSRP threshold for the beam failure recovery;

-
preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;

-
preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;

-
preambleTxMax: preambleTxMax for the beam failure recovery;
-
ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble.

The following UE variables are used for the beam failure detection procedure:

-
BFI_COUNTER: counter for beam failure instance indication which is initially set to 0.


Furthermore RAN2 agreed beam failure recovery is supported on SCells, i.e. “Assume that at least CFRA BFR can be configured for SCell using ASN.1.  FFS if there are any major impacts to support this in UP”. The question arises whether or not beam failure should be detected per Serving Cell, i.e. parameters and vailables should maintained/configured per Serving Cell. We believe it is reasonable that beam failure should be detected per Serving Cell and we are going to disccess the parameters and variables separately.

· Variable: BFI_COUNTER
The variable BFI_COUNTER is used to counting the beam failure instance indication. Since beam failure can be detected on both SpCell and SCells, it is reasonable that BFI_COUNTER should be maintained per Serving Cell configured with BFR.
Proposal 1: The variable BFI_COUNTER is maintained for each Serving Cell configured with BFR. 

· Parameters:
· beamFailureInstanceMaxCount
· beamFailureDetectionTimer
· beamFailureCandidateBeamThreshold 
Parameters beamFailureInstanceMaxCount and beamFailureDetectionTimer are used to determine whether beam failure is detected. Specially if BFI_COUNTER = beamFailureInstanceMaxCount + 1, beam failure is detected and the MAC entity initiates a Random Access procedure. Similar with the reason decribled in BFI_COUNTER, these parameters should be configured per Serving Cell configured with BFR. beamFailureCandidateBeamThreshold is used to determine the available candidate beam. The channel condition between different frequencies for SpCell and SCell may be different. It is reasonable to configure this parameter per Serving Cell.
Proposal 2: The parameters beamFailureInstanceMaxCount, beamFailureCandidateBeamThreshold and beamFailureDetectionTimer are configured for each Serivng Cell configured with BFR. 

2.2 Handling of multiple BFR procedures
During the email discussion for the correction CR [1], an issue has been mentioned that Random Access procedure for beam failure recovery may be initiated again and again based on current description. The reason is that after a Random Access procedure has been triggered by a detected beam failure, beam failure instance indication can still be received from lower layers and BFI_COUNTER will increase continuously, which means BFR_COUNTER will be always larger than beamFailureInstanceMaxCount + 1 and Random Access procedure will not be initiated again. However, if the current beam has a sudden improvement, the beamFailureDetectionTimer may expire and BFI_COUNTER will be reset to 0. Then, BFI_COUNTER may increase to beamFailureInstanceMaxCount + 1 again, and initiate another Random Access procedure, even though the previous Random Access procedure is still ongoing. 
If the previous Random Access procedure is ongoing and another Random Access procedure is initiated, this issue has been discussed in the previours meeting and finally agreed the the following general principle in TS 38.321. We think that this principle can be also applicable for random access initated by beam failure recovery. 

NOTE 1:
If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).

Proposal 3: If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.
3. Conclusion

In this contribution, we discuss beam failure detection and we have the following proposals 
Proposal 1: The variable BFI_COUNTER is maintained for each Serving Cell configured with BFR. 
Proposal 2: The parameters beamFailureInstanceMaxCount, beamFailureCandidateBeamThreshold and beamFailureDetectionTimer are configured for each Serivng Cell configured with BFR. 
Proposal 3: If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.

With the above discussions, a correction has been provided in [3].
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