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1 Introduction

Beam failure recovery for SCell was discussed in RAN2 #101 and following agreement was made:

In this contribution we discuss the changes needed in the MAC in order to support Beam Failure Recovery for SCell.
2 Discussion
2.1 Beam Failure Detection
According to beam failure detection and recovery procedure specified in subclause 5.17 (see highlighted text below) of MAC specification [2], it is assumed that beam failure indication received from lower layers is for SpCell only. If BFR is also supported on SCell in addition to SpCell, beam failure indication can be for SpCell or SCell. In order to support BFR on SCell (other than PSCell), 

·  MAC entity should know the serving cell (SpCell or SCell) for which it has received the beam failure indication from lower layers. 
The beamFailureDetectionTimer and BFI_COUNTER are maintained per MAC entity in current MAC specification [2]. However if BFR is supported for SCell, MAC entity will receive beam failure indication for multiple serving cells (i.e. SpCell and SCell) independently. MAC entity should be able to monitor beam failure indications and detect beam failure of each of them independently. In order to support BFR on SCell (other than PSCell),

·  MAC entity should maintain beamFailureDetectionTimer, BFI_COUNTER separately for each serving cell for which it has received beam failure indication from lower layers.
So, we propose:
Proposal 1: MAC entity maintains beamFailureDetectionTimer, BFI_COUNTER separately for each serving cell for which it has received beam failure indication from lower layers.
2.2 RA Initiation for BFR 
If the BFI_COUNTER reaches nrOfBeamFailureIndication, the MAC entity [2] initiates Random Access procedure on the SpCell for BFR. In order to support BFR on SCell (other than PSCell),

· MAC entity should initiate Random Access procedure on the serving cell for which BFI_COUNTER reaches nrOfBeamFailureIndication.
So, we propose:

Proposal 2: MAC entity initiates Random Access procedure on the serving cell for which BFI_COUNTER reaches nrOfBeamFailureIndication.

2.3 BFR Request Transmission 

BFR request is implicitly indicated by transmitting Msg1. In the current MAC specification[2], upon initiation of Random Access procedure for BFR, for transmitting Random Access Preamble (i.e. Msg1), MAC entity can either select contention free or contention based random access resources if contention free random access resources are configured. MAC entity prioritises the selection of contention free random access resources if available for the candidate beams. This procedure works well for BFR on SpCell as contention based random access resources are always available.
In case for BFR on SCell only contention free random access resources are configured. Contention based random access is not supported on SCell. So in order to support BFR on SCell (other than PSCell), 

· MAC entity should use only contention free random access resources for BFR on SCell. The fall back to contention based random access resources should be restricted to BFR on SpCell only.
So, we propose:

Proposal 3:  MAC entity uses only contention free random access resources for BFR on SCell. During the selection of random access resources for BFR, usage of contention based random access resources should be restricted to BFR on SpCell only.
2.4 BFR Response

According to current MAC specification [2], for BFR based on contention-free random access resources, MAC entity monitors PDCCH of the SpCell in ra-ResponseWindow configured in BeamFailureRecoveryConfig for receiving the BFR response. If MAC entity receives a PDCCH addressed to C-RNTI indicating DL assignment or UL grant in ra-ResponseWindow, BFR response is successfully received (i.e. Random Access procedure for BFR is successfully completed and beam failure recovery is considered successful).
For supporting BFR on SCell, no new mechanism needs to be defined for receiving the BFR response. For receiving the BFR response, MAC entity can simply monitor PDCCH of the SpCell in ra-ResponseWindow configured in BeamFailureRecoveryConfig of the SCell for which BFR is initiated. If MAC entity receives a PDCCH addressed to C-RNTI indicating DL assignment or UL grant for the SCell for which BFR is initiated in ra-ResponseWindow, BFR response is successfully received
Proposal 4: For receiving the BFR response for BFR on SCell, MAC entity monitors PDCCH of the SpCell in ra-ResponseWindow configured in BeamFailureRecoveryConfig of the SCell for which BFR is initiated. If MAC entity receives a PDCCH addressed to C-RNTI indicating DL assignment or UL grant for the SCell for which BFR is initiated, Random Access procedure for BFR is considered successfully completed and beam failure recovery is considered successful.
The text changes for the above proposals is provided in appendix.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: MAC entity maintains beamFailureDetectionTimer, BFI_COUNTER separately for each serving cell for which it has received beam failure indication from lower layers.
Proposal 2: MAC entity initiates Random Access procedure on the serving cell for which BFI_COUNTER reaches nrOfBeamFailureIndication.

Proposal 3:  MAC entity uses only contention free random access resources for BFR on SCell. During the selection of random access resources for BFR, usage of contention based random access resources should be restricted to BFR on SpCell only.
Proposal 4: For receiving the BFR response for BFR on SCell, MAC entity monitors PDCCH of the SpCell in ra-ResponseWindow configured in BeamFailureRecoveryConfig of the SCell for which BFR is initiated. If MAC entity receives a PDCCH addressed to C-RNTI indicating DL assignment or UL grant for the SCell for which BFR is initiated, Random Access procedure for BFR is considered successfully completed and beam failure recovery is considered successful.
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5.17	Beam Failure Detection and Recovery procedure


:


The MAC entity shall:


1>	if beam failure indication has been received from lower layers:


2>	start or restart the beamFailureDetectionTimer;


2>	increment BFI_COUNTER by 1;


2>	if BFI_COUNTER = nrOfBeamFailureIndication:


3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig unless otherwise specified.














