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Introduction
In RAN2#100 meeting, the following agreements are achieved:
Agreements:
1: 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.
2: A BFR counter is maintained and incremented at every “beam-failure instance” indication.  When the counter reaches MaxBFI the UE trigger BFR
[bookmark: _Hlk507720843]3: 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] 
These agreements define the UE’s behavior for beam failure detection (BFD), however, the activities of related timer/counter (i.e. beamFailureDetectionTimer and BFI_Counter) have not been discussed while the DL BWP switch is happened because of the lack of the time. Hence this contribution will share some views for this topic.
Discussion
Based on the current specification, the configuration of beamFailureDetectionTimer and beamFailureInstanceMaxCount is per BWP, it means that different DL BWPs maybe configured the different values of beamFailureDetectionTimer and beamFailureInstanceMaxCount.
****************************From 38.331****************************************************
RadioLinkMonitoringConfig information element
-- ASN1START
-- TAG-RADIOLINKMONITORINGCONFIG-START

RadioLinkMonitoringConfig ::=			SEQUENCE {
[bookmark: _Hlk508219085]	failureDetectionResources				SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS	OPTIONAL, 	-- Need M
	beamFailureInstanceMaxCount				ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}									OPTIONAL,	-- Need S
	beamFailureDetectionTimer      			ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}			OPTIONAL,	-- Need R
	...
}

RadioLinkMonitoringRS ::=				SEQUENCE {
	-- Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection.
	purpose									ENUMERATED {beamFailure, rlf, both},
	-- A reference signal that the UE shall use for radio link monitoring. The network provides an ssb-Index only if
	-- the purpose is set to rlf.
	detectionResource						CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	},
	...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP
BWP information element
BWP-DownlinkDedicated ::= 			SEQUENCE {
	pdcch-Config						SetupRelease { PDCCH-Config }											OPTIONAL,	-- Need M
	pdsch-Config						SetupRelease { PDSCH-Config }											OPTIONAL,	-- Need M 
	sps-Config							SetupRelease { SPS-Config }												OPTIONAL, 	-- Need M
[bookmark: _Hlk508822717]	radioLinkMonitoringConfig			SetupRelease { RadioLinkMonitoringConfig }								OPTIONAL,	-- Need M
	...
}
*********************************From 38.331***********************************************

*************************************From 38.321******************************************
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.
************************************From 38.321*******************************************
Since we have not discussed the BFI_Counter behavior during the BWP switch so far, we assume the BFI_COUNTER have no action (i.e. maintain the current value) while the BWP switch is occurred. In this context, the BFR procedure cannot work properly in some scenarios . 
For example, as shown in figure 1, it can be seen that the BFI_COUNTER continues to count the BFI during the DL BWP switch, even though the BFI is notified by Layer 1 after DL BWP switch, but the value of BFI_Counter is greater than the “beamFailureInstanceMaxCount+1” configured in BWP#2, not fulfill the judgment sentence “if BFI_COUNTER= beamFailureInstanceMaxCount+1”, hence UE cannot trigger the BFR RACH procedure refer to the current specification (as shown in 38.321) after the DL BWP switch. 
[image: ]
Figure.1 The illustration of BFI_Counter behavior in the current spec while BWP switch is occurred
For dealing with this situation, the two options are given as follows:
Option 1: maintain the current value of the BFI_Counter, change the configuration of beamFailureInstanceMax-Count per BWP to per cell
Option 2: reset the BFI_Counter while the DL BWP switch is occurred
For option 1, Although changing the configuration of beamFailureInstanceMax-Count to per Cell can resolve above problem, it would limit the flexibility of gNB for setting up the BWP configuration and how to find the balance value for this parameter between the different DL BWPs is quite difficult.
For option 2, it may cause another problem in some extreme scenarios, such as shown in fig.2, UE cannot trigger the BFR RACH procedure because of the the BFI_Counter cannot achieve to the MAX when UE switches the DL BWP frequently. Since the DL BWP switch is mainly controlled by NW, this extreme situation can be simply avoided by the implementation of gNB.
[image: ] Figure.1 the illustration for Option 2 while BWP switch is occurred
Given above analysis, with Option 2, gNB not only can keep its flexibility of BWP configuration but also easy to realize. Hence, the option 2 is preferred over the option 1.
Proposal 1: The BFI_counter should be reset while the DL BWP switch is occurred. 
For beamFailureDetectionTimer, since this timer has not much impact on the current BFD. For specifying the behavior of timer/counter more naturally, we propose that:
Proposal 2: The beamFailureDetectionTimer should be reset as well as BFI_Counter while the DL BWP switch is occurred
[bookmark: _GoBack]For understanding easily, we have the matched CR as R2-1804875.
Conclusion
Based on the analysis given above, we give our proposal as follow:
Proposal 1: The BFI_counter should be reset while the DL BWP switch is occurred. 
Proposal 2: The beamFailureDetectionTimer should be reset as well as BFI_Counter while the DL BWP switch is occurred
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