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1 Introduction
In the last meeting, initial values for SINR side condition, measurement bandwidth and the time (shots) needed for CRS based RSRP/RSRQ were agreed in [1]. The agreed values were left in brackets and are as simplified in Table 1.
[bookmark: _Ref442358986]Table 1: Requirements for CRS based discovery signal measurements under operation with FS3.
	Measurement bandwidth [RB]
	CRS Ês/Iot [dB]
	Tmeasure [ms]

	
6
	[0] ≤ Ês/Iot
	[3] + N

	
6
	[-6] ≤ Ês/Iot < [0]
	[5] + N

	
25
	[0] ≤ Ês/Iot
	[1] + N

	
25
	[-6] ≤ Ês/Iot < [0]
	[3] + N



In Table 1, N is the number of configured discovery signal occasions, which are not available during measurements. 
In this paper, we present our simulation results for RSRP and RSRQ measurements for different bandwidths and SINR side conditions, and compare the results to the agreed values. Simulations are done based on simulation assumptions agreed in [2].
2 Discussion
Simulation results for delta RSRP with 6 PRB measurement bandwidth and 1 Tx transmission are shown in Table 2. Corresponding results for 25 PRB measurement bandwidth are shown in Table 3. RSRP measurement accuracy is calculated as: delta RSRP = estimated RSRP – ideal RSRP. 
For 6 PRB measurement bandwidth it was agreed that when CRS Ês/Iot ≥ 0 dB, the UE should be able to carry out CRS based RSRP measurements based on maximum 3 DRS occasions [1]. As can be seen in the blue cells of Table 2, RSRP accuracy requirements defined in sub-sections 9.1.2 and 9.1.3 [3] are well satisfied under these conditions in all channels. 
[bookmark: _Ref442426054]Observation 1: RSRP measurement accuracy requirements for 6 PRB measurement bandwidth and CRS Ês/Iot ≥ 0 dB can be fulfilled with the agreed 3 DRS occasions or less.
For 6 PRB measurement bandwidth, with -6 dB ≤ CRS Ês/Iot < 0 dB, UE should be able to carry out CRS based RSRP measurements based on 5 DRS occasions, as was initially agreed. Also this requirement is fulfilled in our simulations, as can be seen in the red cells in Table 2.
[bookmark: _Ref442426056]Observation 2: RSRP measurement accuracy requirements for 6 PRB measurement bandwidth and -6 dB ≤ CRS Ês/Iot < 0 dB can be fulfilled with the agreed 5 DRS occasions or less.
[bookmark: _Ref442361491]Table 2: Delta RSRP with 6 PRB measurement bandwidth and 1 Tx transmission.
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	AWGN
	

	 
	# Subframes
	

	SINR
	1
	2
	3
	4
	5
	6
	

	-6
	3.04
	1.87
	1.43
	1.31
	1.04
	1.02
	

	-5
	2.55
	1.79
	1.32
	1.07
	0.96
	0.94
	

	-4
	1.92
	1.37
	1.12
	0.93
	0.78
	0.75
	

	-3
	1.62
	1.29
	0.85
	0.79
	0.64
	0.74
	

	-2
	1.55
	0.99
	0.92
	0.68
	0.59
	0.58
	

	-1
	1.30
	0.81
	0.76
	0.61
	0.51
	0.48
	

	0
	1.23
	0.73
	0.57
	0.57
	0.50
	0.41
	

	1
	1.19
	0.72
	0.52
	0.51
	0.44
	0.37
	

	2
	0.79
	0.52
	0.46
	0.45
	0.39
	0.32
	

	3
	0.76
	0.51
	0.36
	0.34
	0.34
	0.26
	

	4
	0.63
	0.48
	0.38
	0.30
	0.29
	0.25
	

	
	
	
	
	
	
	
	

	EPA5
	

	 
	# Subframes
	

	SINR
	1
	2
	3
	4
	5
	6
	

	-6
	2.75
	1.98
	1.46
	1.34
	1.20
	1.06
	

	-5
	3.29
	1.86
	1.39
	1.31
	1.34
	0.92
	

	-4
	2.12
	1.40
	1.06
	1.61
	0.89
	0.72
	

	-3
	1.78
	1.57
	1.01
	0.75
	0.81
	0.77
	

	-2
	1.32
	0.96
	0.89
	0.72
	0.55
	0.62
	

	-1
	1.41
	0.93
	0.68
	0.62
	0.59
	0.62
	

	0
	1.24
	0.70
	0.61
	0.63
	0.61
	0.48
	

	1
	1.26
	0.70
	0.74
	0.51
	0.43
	0.41
	

	2
	0.79
	0.59
	0.63
	0.46
	0.37
	0.34
	

	3
	0.84
	0.60
	0.53
	0.46
	0.39
	0.37
	

	4
	0.76
	0.52
	0.42
	0.37
	0.32
	0.26
	

	
	
	
	
	
	
	
	

	ETU30
	

	 
	# Subframes
	

	SINR
	1
	2
	3
	4
	5
	6
	

	-6
	3.17
	2.34
	1.40
	1.18
	1.25
	0.99
	

	-5
	3.06
	1.84
	1.32
	1.10
	1.07
	0.89
	

	-4
	2.17
	1.85
	1.05
	0.99
	0.86
	0.75
	

	-3
	2.07
	1.30
	1.03
	0.92
	0.79
	0.63
	

	-2
	1.70
	1.44
	0.79
	0.83
	0.62
	0.64
	

	-1
	1.84
	1.21
	0.70
	0.66
	0.58
	0.49
	

	0
	1.22
	0.80
	0.80
	0.63
	0.44
	0.40
	

	1
	1.01
	0.87
	0.57
	0.55
	0.45
	0.40
	

	2
	1.04
	0.68
	0.53
	0.43
	0.38
	0.33
	

	3
	0.99
	0.60
	0.47
	0.39
	0.36
	0.34
	

	4
	0.88
	0.68
	0.45
	0.35
	0.37
	0.32
	


[bookmark: _Ref442425424]

Table 3: Delta RSRP with 25 PRB measurement bandwidth and 1 Tx transmission.
	
	
	
	
	
	
	
	

	Delta RSRP
	

	
	
	
	
	
	
	
	

	AWGN
	

	 
	# Subframes
	

	SINR
	1
	2
	3
	4
	5
	6
	

	-6
	1.15
	0.88
	0.69
	0.62
	0.54
	0.48
	

	-5
	1.08
	0.79
	0.60
	0.55
	0.53
	0.38
	

	-4
	1.01
	0.62
	0.51
	0.41
	0.38
	0.36
	

	-3
	0.76
	0.56
	0.45
	0.42
	0.36
	0.32
	

	-2
	0.63
	0.46
	0.40
	0.29
	0.29
	0.28
	

	-1
	0.53
	0.42
	0.31
	0.29
	0.25
	0.22
	

	0
	0.57
	0.34
	0.28
	0.22
	0.23
	0.17
	

	1
	0.46
	0.30
	0.25
	0.19
	0.19
	0.17
	

	2
	0.41
	0.29
	0.22
	0.18
	0.16
	0.14
	

	3
	0.35
	0.21
	0.17
	0.19
	0.15
	0.13
	

	4
	0.29
	0.20
	0.19
	0.15
	0.13
	0.13
	

	
	
	
	
	
	
	
	

	EPA5
	

	 
	# Subframes
	

	SINR
	1
	2
	3
	4
	5
	6
	

	-6
	1.36
	0.84
	0.65
	0.59
	0.49
	0.46
	

	-5
	1.07
	0.82
	0.62
	0.50
	0.42
	0.47
	

	-4
	0.96
	0.60
	0.49
	0.40
	0.46
	0.38
	

	-3
	0.79
	0.62
	0.48
	0.40
	0.39
	0.40
	

	-2
	0.69
	0.45
	0.40
	0.43
	0.29
	0.27
	

	-1
	0.64
	0.41
	0.36
	0.35
	0.30
	0.26
	

	0
	0.53
	0.43
	0.36
	0.27
	0.23
	0.22
	

	1
	0.45
	0.30
	0.29
	0.20
	0.22
	0.17
	

	2
	0.37
	0.29
	0.25
	0.21
	0.17
	0.18
	

	3
	0.40
	0.24
	0.21
	0.16
	0.17
	0.15
	

	4
	0.35
	0.23
	0.20
	0.16
	0.13
	0.12
	

	
	
	
	
	
	
	
	

	ETU30
	

	 
	# Subframes
	

	SINR
	1
	2
	3
	4
	5
	6
	

	-6
	1.38
	0.83
	0.81
	0.58
	0.46
	0.45
	

	-5
	1.07
	0.78
	0.56
	0.48
	0.48
	0.47
	

	-4
	0.86
	0.59
	0.49
	0.48
	0.35
	0.37
	

	-3
	0.75
	0.49
	0.46
	0.38
	0.34
	0.28
	

	-2
	0.65
	0.52
	0.36
	0.39
	0.32
	0.28
	

	-1
	0.53
	0.43
	0.33
	0.28
	0.28
	0.25
	

	0
	0.59
	0.37
	0.30
	0.24
	0.24
	0.22
	

	1
	0.44
	0.38
	0.26
	0.24
	0.23
	0.19
	

	2
	0.46
	0.31
	0.25
	0.23
	0.20
	0.17
	

	3
	0.38
	0.27
	0.23
	0.18
	0.17
	0.16
	

	4
	0.32
	0.25
	0.20
	0.19
	0.16
	0.14
	




For 25 PRB measurement bandwidth it was agreed that for CRS Ês/Iot ≥ 0 dB, the UE should be able to carry out CRS based RSRP measurements based on a single DRS occasion [1]. As can be seen in the blue cells of Table 3, RSRP accuracy requirements defined in sub-sections 9.1.2 and 9.1.3 [3] are well satisfied under these conditions in all channels. 
[bookmark: _Ref442426058]Observation 3: RSRP measurement accuracy requirements for 25 PRB measurement bandwidth and CRS Ês/Iot ≥ 0 dB can be fulfilled with the agreed single DRS occasion.
For 25 PRB measurement bandwidth, with -6 dB ≤ CRS Ês/Iot < 0 dB, UE should be able to carry out CRS based RSRP measurements based on 3 DRS occasions. Also this requirement is fulfilled in our simulations, as can be seen in the red cells in Table 3.
[bookmark: _Ref442426060]Observation 4: RSRP measurement accuracy requirements for 25 PRB measurement bandwidth and -6 dB ≤ CRS Ês/Iot < 0 dB can be fulfilled with the agreed 3 DRS occasions or less.

Based on the simulation results, the requirements are even fulfilled with lower amount of shots than was initially agreed. Therefore, based on the results and observations, we suggest that the brackets around CRS Ês/Iot and measurement time can be removed from tables 8.11.2.1.1.1-2, 8.11.2.1.1.2-2, 8.12.2.4.1-2, and 8.12.2.4.2-2.
[bookmark: _Ref442426178]Proposal 1: Remove the brackets from tables 8.11.2.1.1.1-2, 8.11.2.1.1.2-2, 8.12.2.4.1-2, and 8.12.2.4.2-2.
3 Conclusion
In this paper we have presented simulation results for LAA SCell RSRP and RSRQ measurements. The results were compared to the agreed CRS Ês/Iot and measurement time values. Based on the simulation results, we have made the following observations:
Observation 1: RSRP measurement accuracy requirements for 6 PRB measurement bandwidth and CRS Ês/Iot ≥ 0 dB can be fulfilled with the agreed 3 DRS occasions or less.
Observation 2: RSRP measurement accuracy requirements for 6 PRB measurement bandwidth and -6 dB ≤ CRS Ês/Iot < 0 dB can be fulfilled with the agreed 5 DRS occasions or less.
Observation 3: RSRP measurement accuracy requirements for 25 PRB measurement bandwidth and CRS Ês/Iot ≥ 0 dB can be fulfilled with the agreed single DRS occasion.
Observation 4: RSRP measurement accuracy requirements for 25 PRB measurement bandwidth and -6 dB ≤ CRS Ês/Iot < 0 dB can be fulfilled with the agreed 3 DRS occasions or less.
Based on these observations we have proposed the following:
Proposal 1: Remove the brackets from tables 8.11.2.1.1.1-2, 8.11.2.1.1.2-2, 8.12.2.4.1-2, and 8.12.2.4.2-2.
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