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1	Introduction
We discuss the remaining open issues on candidate beam detection.
2	Discussion
One remaining issue on candidate beam detection procedure is the minimum evaluation period for CSI-RS based candidate beam detection.
	The values of MCBD used in Table 8.5.6.2-1 and Table 8.5.6.2-2 are defined as
MCBD = 3, if the CSI-RS resource configured in the set [image: ] is transmitted with Density = 3.
Table 8.5.6.2-1: Evaluation period TEvaluate_CBD_CSI-RS for FR1
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX
	max(TBD, ceil(MCBD *P) * TCSI-RS)

	DRX cycle ≤ 320ms
	ceil(MCBD *P*N) * max(TDRX, TCSI-RS)

	DRX cycle > 320ms
	ceil(MCBD *P) *TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.6.2-2: Evaluation period TEvaluate_CBD_CSI-RS for FR2
	Configuration
	TEvaluate_CBD_CSI-RS (ms) 

	non-DRX
	max(TBD, ceil(MCBD *P*N) * TCSI-RS)

	DRX cycle ≤ 320ms
	ceil(MCBD *P*N*1.5) * max(TDRX, TCSI-RS)

	DRX cycle > 320ms
	ceil(MCBD *P*N) *TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.






Since the minimum periodicity of CSI-RS resource (TCSI-RS) configured for beam failure recovery is 4 slots according to the RRC parameter CSI-ResourcePeriodicityAndOffset, the minimum evaluation period depends on the used subcarrier spacing, i.e., 4ms for SCS=15kHz (4 x 1ms/slot) and 2ms for SCS=30kHz (4 x 0.5ms/slot) in FR1, and 0.5ms for SCS=120kHz (4 x 0.125ms/slot) in FR2. 
On the other hand, RAN4 has already agreed that the minimum evaluation period for BFD is 50ms as follows, where MBFD=10, and P is the scaling parameter derived from the measurement gap configuration, MGRP. 
Table 8.5.3.2-1: Evaluation period TEvaluate_BFD_CSI-RS for FR1
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	max([50], [MBFD *P] * TCSI-RS)

	DRX cycle ≤ 320ms
	max([50], [1.5×MBFD *P]*max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD*P] * TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



Table 8.5.3.2-2: Evaluation period TEvaluate_BFD_CSI-RS for FR2
	Configuration
	TEvaluate_BFD_CSI-RS (ms) 

	no DRX
	max([50], [MBFD *P*N] * TCSI-RS)

	DRX cycle ≤ 320ms
	max([50], [1.5×MBFD*P*N]*max(TDRX, TCSI-RS))

	DRX cycle > 320ms
	[MBFD *P*N] * TDRX

	Note:	TCSI-RS is the periodicity of CSI-RS resource in the set [image: ]. TDRX is the DRX cycle length.



In the case of FR1 with SCS=15kHz, the possible minimum evaluation period for BFD without DRX is (MBFD+1)*P*TCSI-RS. If we consider the minimum value, P=1.0 and TCSI-RS=4ms (4 slots with SCS=15kHz), the evaluation period is (10+1)*1.0*4ms=44ms. Note P is the measurement gap sharing factor.
For FR2, if we consider P=1.0, N=8, and TCSI-RS=0.5ms (4 slots with SCS=120kHZ), the evaluation period is (10+1)*1.0*8*0.5=44ms. Note N is the UE Rx beam sweeping factor. With the rough estimation, the minimum evaluation period of 50ms seems reasonable.
[bookmark: _GoBack]If we apply the same estimation as BFD above for CBD, we can derive the possible minimum evaluation period with (MCBD+1)*P*TCSI-RS. For FR1 SCS=15kHz, if we consider MCBD=3, P=1.0, and TCSI-RS=4ms (4 slots with SCS=15kHz), the evaluation period is (3+1)*1.0*4ms=16ms. For FR2 with SCS=120kHz, the evaluation period is (3+1)*1.0*8*0.5ms=16ms. With this calculation, considering the margin, we propose to set the minimum evaluation period for CBD is 25ms for both FR1 and FR2. 
Proposal 1: Set the minimum CBD evaluation period to 25ms.  

3	Summary
Proposal 1: Set the minimum CBD evaluation period to 25ms.  
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A UE can be provided, for a serving cell, a set  of periodic CSI-RS resource configuration indexes by failureDetectionResources and a set  of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList for radio link quality measurements on the serving cell. If the UE is not provided failureDetectionResources, the UE determines the set  to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-state for respective CORESETs that the UE uses for monitoring PDCCH and, if there are two RS indexes in a TCI state, the set  includes RS indexes with QCL-TypeD configuration for the corresponding TCI states. The UE expects the set  to include up to two RS indexes. The UE expects single port RS in the set . 
The thresholds Qout,LR and Qin,LR correspond to the default value of rlmInSyncOutOfSyncThreshold, as described in [10, TS 38.133] for Qout, and to the value provided by rsrp-ThresholdSSB, respectively. 


The physical layer in the UE assesses the radio link quality according to the set  of resource configurations against the threshold Qout,LR. For the set , the UE assesses the radio link quality only according to periodic CSI-RS resource configurations or SS/PBCH blocks that are quasi co-located, as described in [6, TS 38.214], with the DM-RS of PDCCH receptions monitored by the UE. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained from a SS/PBCH block. The UE applies the Qin,LR threshold to the L1-RSRP measurement obtained for a CSI-RS resource after scaling a respective CSI-RS reception power with a value provided by powerControlOffsetSS. 


In non-DRX mode operation, the physical layer in the UE provides an indication to higher layers when the radio link quality for all corresponding resource configurations in the set  that the UE uses to assess the radio link quality is worse than the threshold Qout,LR. The physical layer informs the higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined by the maximum between the shortest periodicity among the periodic CSI-RS configurations and/or SS/PBCH blocks in the set  that the UE uses to assess the radio link quality and 2 msec. In DRX mode operation, the physical layer provides an indication to higher layers when the radio link quality is worse than the threshold Qout,LR with a periodicity determined as described in [10, TS 38.133].

Upon request from higher layers, the UE provides to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set  and the corresponding L1-RSRP measurements that are larger than or equal to the Qin,LR threshold. 
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