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1. Introduction

The requirements for candidate beam detection and beam reporting has been discussed for several meetings, but there is no consensus. This contribution provides discussion on this issue.
2. Discussion 
2.1 requirements for candidate beam detection 
Beam failure is detected by counting beam failure instance indication from the lower layers to the MAC entity. If the number of beam failure instance indication exceeds the beamFailureInstanceMaxCount, beam failure recovery is initiated. During the beamFailureRecoveryTimer, UE will transmit the Random Access preamble associated with the selected SSB or CSI-RS resource whose L1-RSRP is higher than the rsrp-ThresholdSSB. It can be seen that beam failure is recovered by Random Access procedure. A stable L1-RSRP is beneficial for network detecting the preamble. From this point of view, it is preferred to evaluate the L1-RSRP based on time domain averaging. 
Proposal 1: for candidate beam detection, the L1-RSRP evaluation period is specified based on multiple samples.
The SSB-based simulation results based on the agreed simulation assumption [1] are shown in Table 1. 30KHz SCS and 15KHz SCS are simulated. According to the simulation results based on SSB, it can be seen that the baseband measurement performance of RSRP based on 3 samples is about +-1.5dB, and the baseband measurement performance of RSRP based on 5 samples is about +-1dB. Taking both measurement delay and accuracy into consideration, it is proposed to define the SSB-based L1-RSRP evaluation period based on 3 samples.

Proposal 2: for SSB-based candidate beam detection, it is proposed to define the SSB-based L1-RSRP evaluation period based on 3 samples.      
Table 1 simulation results based on SSB
	SCS
	Channel
	SNR
	Sample=1
	Sample=3
	Sample=5

	
	
	
	5%
	95%
	Abso
	5%
	95%
	Abso
	5%
	95%
	abso

	15KHz
	AWGN
	-3
	-1.26
	0.98
	1.26
	-0.68
	0.60
	0.68
	-0.49
	0.47
	0.49

	
	
	0
	-0.76
	0.66
	0.76
	-0.42
	0.39
	0.42
	-0.33
	0.30
	0.33

	
	EPA5
	-3
	-3.04
	2.04
	3.04
	-1.09
	0.64
	1.09
	-0.73
	0.43
	0.73

	
	
	0
	-1.80
	1.14
	1.80
	-0.66
	0.35
	0.66
	-0.51
	0.25
	0.51

	
	ETU30
	-3
	-2.13
	1.10
	2.13
	-0.99
	0.46
	0.99
	-0.76
	0.28
	0.76

	
	
	0
	-1.33
	0.68
	1.33
	-0.70
	0.23
	0.70
	-0.54
	0.11
	0.54

	
	ETU70
	-3
	-2.09
	1.08
	2.09
	-0.99
	0.45
	0.99
	-0.79
	0.29
	0.79

	
	
	0
	-1.32
	0.58
	1.32
	-0.69
	0.24
	0.69
	-0.57
	0.12
	0.57

	30KHz
	AWGN
	-3
	-0.86
	0.71
	0.86
	-0.46
	0.43
	0.46
	-0.36
	0.32
	0.36

	
	
	0
	-0.51
	0.48
	0.51
	-0.29
	0.27
	0.29
	-0.22
	0.22
	0.22

	
	EPA5
	-3
	-1.89
	1.43
	1.89
	-0.58
	0.51
	0.58
	-0.41
	0.40
	0.41

	
	
	0
	-1.05
	0.85
	1.05
	-0.36
	0.34
	0.36
	-0.25
	0.24
	0.25


The CSI-RS-based simulation results based on the agreed simulation assumption [1] are shown in Table 2. 15KHz SCS are simulated. According to the simulation results based on CSI-RS, it can be seen that the baseband measurement performance of RSRP is dependent on the CSI-RS bandwidth. As discussed above, the measurement performance of SSB-based RSRP is about +-1.5dB, if the similar measurement performance of CSI-RS based RSRP is expected, different number of samples are needed for different CSI-RS bandwidth. For CSI-RS bandwidth with 24RB or 48RB, the baseband RSRP measurement performance based on 5 samples is about +-1.5dB. For CSI-RS bandwidth with 96RB or 192RB, the baseband RSRP measurement performance based on 3 samples is about +-1.5dB.   
Proposal 3: for CSI-RS based candidate beam detection, it is proposed to define the CSI-RS based L1-RSRP evaluation period as below:

· for CSI-RS bandwidth <=80RB, CSI-RS based L1-RSRP evaluation period is specified based on 5 samples;

· for 80RB <CSI-RS bandwidth, CSI-RS based L1-RSRP evaluation period is specified based on 3 samples.  
	Table 2 simulation results based on CSI-RS

　

BW
	　

channel
	　

SNR
	1 sample
	3 sample
	5 sample
	10 sample

	
	
	
	5%
	95%
	abso
	5%
	95%
	abso
	5%
	95%
	abso
	5%
	95%
	abso

	24PRB
	AWGN
	-3
	-2.8
	1.74
	2.8
	-1.4
	1.06
	1.4
	-1.17
	0.91
	1.17
	-0.68
	0.62
	0.68

	
	
	0
	-1.51
	1.17
	1.51
	-0.83
	0.71
	0.83
	-0.71
	0.64
	0.71
	-0.42
	0.41
	0.42

	
	EPA5
	-3
	-4.65
	2.59
	4.65
	-1.77
	1.27
	1.77
	-1.17
	0.93
	1.17
	-0.73
	0.66
	0.73

	
	
	0
	-2.64
	1.69
	2.64
	-0.97
	0.81
	0.97
	-0.69
	0.59
	0.69
	-0.48
	0.4
	0.48

	
	ETU30
	-3
	-4.22
	1.63
	4.22
	-2.06
	0.85
	2.06
	-1.47
	0.58
	1.47
	-1.14
	0.31
	1.14

	
	
	0
	-2.56
	0.99
	2.56
	-1.42
	0.44
	1.42
	-1.08
	0.27
	1.08
	-0.82
	0.1
	0.82

	48PRB
	AWGN
	-3
	-1.77
	1.25
	1.77
	-0.93
	0.79
	0.93
	-0.77
	0.67
	0.77
	-0.49
	0.45
	0.49

	
	
	0
	-1
	0.87
	1
	-0.57
	0.52
	0.57
	-0.48
	0.44
	0.48
	-0.3
	0.28
	0.3

	
	EPA5
	-3
	-3.11
	1.98
	3.11
	-1.11
	0.89
	1.11
	-0.78
	0.65
	0.78
	-0.51
	0.46
	0.51

	
	
	0
	-1.81
	1.33
	1.81
	-0.62
	0.6
	0.62
	-0.45
	0.45
	0.45
	-0.29
	0.3
	0.3

	
	ETU30
	-3
	-2.65
	1.11
	2.65
	-1.53
	0.5
	1.53
	-1.13
	0.27
	1.13
	-0.87
	0.12
	0.87

	
	
	0
	-1.91
	0.58
	1.91
	-1.09
	0.21
	1.09
	-0.88
	0.1
	0.88
	-0.7
	-0
	0.7

	96PRB
	AWGN
	-3
	-1.13
	0.92
	1.13
	-0.63
	0.54
	0.63
	-0.54
	0.49
	0.54
	-0.33
	0.31
	0.33

	
	
	0
	-0.71
	0.62
	0.71
	-0.41
	0.37
	0.41
	-0.35
	0.31
	0.35
	-0.22
	0.21
	0.22

	
	EPA5
	-3
	-1.56
	1.26
	1.56
	-0.68
	0.62
	0.68
	-0.47
	0.46
	0.47
	-0.33
	0.32
	0.33

	
	
	0
	-0.98
	0.76
	0.98
	-0.45
	0.39
	0.45
	-0.32
	0.3
	0.32
	-0.21
	0.2
	0.21

	
	ETU30
	-3
	-1.9
	0.7
	1.9
	-1.09
	0.29
	1.09
	-0.89
	0.12
	0.89
	-0.76
	0.01
	0.76

	
	
	0
	-1.37
	0.37
	1.37
	-0.85
	0.06
	0.85
	-0.72
	-0
	0.72
	-0.61
	-0.1
	0.61

	192PRB
	AWGN
	-3
	-0.75
	0.67
	0.75
	-0.43
	0.41
	0.43
	-0.37
	0.34
	0.37
	-0.23
	0.22
	0.23

	
	
	0
	-0.48
	0.44
	0.48
	-0.28
	0.25
	0.28
	-0.24
	0.22
	0.24
	-0.15
	0.14
	0.15

	
	EPA5
	-3
	-0.94
	0.8
	0.94
	-0.46
	0.42
	0.46
	-0.34
	0.34
	0.34
	-0.24
	0.22
	0.24

	
	
	0
	-0.61
	0.49
	0.61
	-0.28
	0.28
	0.28
	-0.22
	0.21
	0.22
	-0.16
	0.14
	0.16

	
	ETU30
	-3
	-1.44
	0.41
	1.44
	-0.94
	0.1
	0.94
	-0.75
	-0
	0.75
	-0.64
	-0.1
	0.64

	
	
	0
	-1.14
	0.17
	1.14
	-0.76
	0
	0.76
	-0.64
	-0.1
	0.64
	-0.55
	-0.2
	0.55


2.2 requirements for beam reporting
L1-RSRP computation, the UE may be configured with CSI-RS resources, SS/PBCH Block resources or both CSI-RS and SS/PBCH block resources. For CSI-RS based beam reporting, both aperiodic CSI-RS and periodic CSI-RS can be used. For aperiodic CSI-RS, only one shot measurement can be performed. On the other hand, L1-RSRP reporting is similar to CQI and network may use it to select TX beam. Report L1-RSRP timely could reflect the latest channel state to network. Taking above into consideration, it is proposed to specify the evaluation delay of beam reporting based on one shot measurement.  
Proposal 4: for SSB based/ CSI-RS based beam reporting, it is proposed to specify the evaluation delay based on one shot measurement

3. Conclusion
This contribution provides discussion on the beam management requirements. The observations and proposals are:
Proposal 1: for candidate beam detection, the L1-RSRP evaluation period is specified based on multiple samples.

Proposal 2: for SSB-based candidate beam detection, it is proposed to define the SSB-based L1-RSRP evaluation period based on 3 samples.      

Proposal 3: for CSI-RS based candidate beam detection, it is proposed to define the CSI-RS based L1-RSRP evaluation period as below:

· for CSI-RS bandwidth <=80RB, CSI-RS based L1-RSRP evaluation period is specified based on 5 samples;

· for 80RB <CSI-RS bandwidth, CSI-RS based L1-RSRP evaluation period is specified based on 3 samples.  
Proposal 4: for SSB based/ CSI-RS based beam reporting, it is proposed to specify the evaluation delay based on one shot measurement
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