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Introduction
In RAN2#101, UP session, it was agreed to configure the beam failure detection timer (beamFailureDetectionTimer) in number of periods of the BFD RS, i.e. in beam failure instance notification periods. Since this leads to the timer expiring exactly when beam failure instance might be received we raised this ambiguity and proposed in RAN2#101bis meeting, CP session, to clarify in the field description of the timer in RRC specification that the timer values are inclusive of the period end [1]. However, it was briefly discussed and CP group concluded that it should rather be discussed in UP session for possible inclusion in the MAC specification:
	R2-1804337	Leftover issues in RRC parameters for BFR	CATT	CR	Rel-15	38.331	15.1.0	0009	-	F	NR_newRAT-Core	Late
=>	beamFailureDetectionTimer change will be removed and should be discussed by user plane session for possible inclusion in MAC spec.
=> 	Other changes are covered by offline discussion in user plane session


We therefore revised the contribution to propose fixing the issue in the MAC specification.
Discussion
1.1. [bookmark: _Ref510173852]Description of the issue
In RAN2#101 UP session, the following agreements were made related to the Beam Failure Detection (BFD):
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.
6	A BFR counter is maintained and incremented at every “beam-failure instance” indication.  When the counter reaches MaxBFI the UE trigger BFR
7	Timer is configured in number of periods (periodicity of BFD RS).  Nokia will trigger email discussion on deciding the values for timer using [CB 180] 
Following the CB180, the timer values were agreed and captured in RRC specification in the RadioLinkMonitoringConfig I.E. as follows:
	-- Timer for beam failure detection (see 38.321, section FFS_Section). See also the BeamFailureRecoveryConfig IE.
	-- Value in number of "periods of Beam Failure Detection" Reference Signal. Value pbfd1 corresponds to 1 period of Beam Failure 
	-- Detection Reference Signal, value pbfd2 corresponds to 2 periods of Beam Failure Detection Reference Signal and so on.
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters.
	beamFailureDetectionTimer      			ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}			OPTIONAL,	-- Need R
Current UE management of the BFI_COUNTER with respect to this timer is captured in the MAC specification as follows (from latest rapporteur CR [2]):
	The MAC entity shall:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount + 1:
3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig.
1>	if the beamFailureDetectionTimer expires:
2>	set BFI_COUNTER to 0.
1>	if the Random Access procedure is successfully completed (see subclause 5.1):
2>	consider the Beam Failure Recovery procedure successfully completed.


As illustrated in Figure 1 where, for illustrative purpose, the timer is configured to one beam failure instance notification period, the aim of such timer is to monitor the period(s) where no beam failure instance is received from lower layers, to properly reset the beam failure instance notifications counter. However, since the timer is configured in integer number of periods, it is obvious that the timer expiry exactly coincides with the potential reception of a beam failure instance notification, which creates an ambiguity in the specification. Specifically since both conditions in yellow and green highlighted texts may be met simultaneously, the UE behaviour is undefined in that case. It should also be noted that this is not a corner case or a rare event, but on the contrary, should be expected quite frequently.
Observation: UE behaviour is undefined in the MAC specification when the BFD timer expires while a beam failure instance is received, which should happen frequently.


Figure 1: Timer usage in BFD procedure
1.2. Fixing the issue
The above ambiguity can be simply fixed by clarifying in the MAC specification that the BFI_COUNTER is reset once the timer has expired, which necessarily locates the event after the timer expiry and therefore after a potential reception of a beam failure instance notification:
	The MAC entity shall:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart the beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER >= beamFailureInstanceMaxCount + 1:
3>	initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig.
1>	if the beamFailureDetectionTimer has expireds:
2>	set BFI_COUNTER to 0.
1>	if the Random Access procedure is successfully completed (see subclause 5.1):
2>	consider the Beam Failure Recovery procedure successfully completed.



Proposal: Clarify in the MAC specification that the BFI_COUNTER is reset after the beamFailureDetectionTimer has expired.
Conclusion
This contribution is a follow-up of [1] proposing to fix the current ambiguity in the UE behavior when the beamFailureDetectionTimer expiry exactly coincides with the potential reception of a beam failure instance notification, which is not a rare event. Resulting observation and proposal are as follows. We also have a companion CR based on the rapporteur’s running CR [2] to capture the correction in the MAC specification [3].
Observation: UE behaviour is undefined in the MAC specification when the BFD timer expires while a beam failure instance is received, which should happen frequently.
Proposal: Clarify in the MAC specification that the BFI_COUNTER is reset after the beamFailureDetectionTimer has expired.
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