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Introduction
In [1] there was discussion for SS-RSRP accuracy based on code pairs where there is a potential cross-correlation between SSS sequences due to the chosen PCI. In this paper, we provide our results based on link level studies of the same issue
Discussion
Simulation assumptions are provided in tables 1 and 2. The simulation assumptions are a superset of those used in the study in [1]. Additionally, we have studied Es/Iot=-3dB since there is an accuracy breakpoint at -3dB, and we have studied two different coherent combining schemes. Differences from the earlier work are highlighted in table 1 and table 2.
Table 1: Simulation parameters for SS-RSRP measurement
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Parameters
	Value

	
	Sub-6GHz
	Above 6GHz

	Carrier frequency
	4GHz
	30GHz

	Subcarrier Spacing for SS block
	15KHz, 30KHz
	120KHz, 240KHz

	Bandwidth of SS block
	20 RBs

	Number of transmitted SS block within a SS burst set period (K)
	K=1

	Reference signals
	NR-SSS

	Transmission period of SS block 
	40ms;

	Number of samples in L1 evaluation period
	5 samples

	Transmit antennas
	1

	Receive antennas
	2

	Propagation conditions
	AWGN

	CP type
	Normal CP

	Coherent combining bandwidth
	2PRB, 4PRB


Table 2: Cell-specific parameters for SS-RSRP measurement
	Parameters
	Cell 1 (interfering cell)
	Cell 2 (target cell)

	RF Channel number
	Channel 1
	Channel 1

	Cell ID
	Case 1: Cell ID = 184
Case 2: Cell ID = 550
	Case 1: Cell ID = 0
Case 2: Cell ID = 0

	PBCH and DMRS power offset with respect to NR-PSS and NR-SSS
	0
	0

	Data and control PSD relative to NR-PSS and NR-SSS
	0
	0

	RB Utilization
	100%
	100%

	Data Modulation
	QPSK
	QPSK

	Frequency Offset relative to UE frequency reference
	0
	0

	Relative Delay of 1st Path (synchronous)
	CP/2
	0

	Es/Ioc
	Setting 1
	10 dB
	4.5 dB

	
	Setting 2
	6 dB
	1 dB

	
	Setting 3
	3 dB
	-1 dB

	
	Setting 4
	7 dB
	4.5 dB

	
	Setting 5
	3 dB
	1 dB

	
	Setting 6
	0dB
	-1 dB

	Es/Iot
	Setting 1
	N/A
	-6 dB

	
	Setting 2
	N/A
	-6 dB

	
	Setting 3
	N/A
	-6 dB

	
	Setting 4
	N/A
	-3 dB

	
	Setting 5
	N/A
	-3 dB

	
	Setting 6
	N/A
	-3 dB


Evaluation results
Since the results in AWGN are numerically very similar for different SCS, we tabulate results for 15kHz. Full results for all the simulated SCS are shown in annex A.
Evaluation Results, 2PRB coherent combining

	Case
	SINR
	5%
	10%
	50%
	90%
	95%

	#1
	Setting 1(Es/Iot=-6dB)
	-2.06
	-2.00
	-1.79
	-1.58
	-1.52

	
	Setting 2(Es/Iot=-6dB)
	-2.06
	-1.98
	-1.63
	-1.39
	-1.30

	
	Setting 3(Es/Iot=-6dB)
	-1.96
	-1.87
	-1.49
	-1.11
	-1.04

	
	Setting 4(Es/Iot=-3dB)
	-1.56
	-1.52
	-1.33
	-1.15
	-1.08

	
	Setting 5(Es/Iot=-3dB)
	-1.59
	-1.50
	-1.25
	-0.97
	-0.92

	
	Setting 6(Es/Iot=-3dB)
	-1.52
	-1.42
	-1.09
	-0.77
	-0.67

	#2
	Setting 1(Es/Iot=-6dB)
	0.84
	0.88
	1.04
	1.20
	1.24

	
	Setting 2(Es/Iot=-6dB)
	0.66
	0.73
	0.96
	1.20
	1.27

	
	Setting 3(Es/Iot=-6dB)
	0.43
	0.53
	0.85
	1.14
	1.24

	
	Setting 4(Es/Iot=-3dB)
	0.49
	0.53
	0.69
	0.82
	0.86

	
	Setting 5(Es/Iot=-3dB)
	0.36
	0.41
	0.62
	0.84
	0.91

	
	Setting 6(Es/Iot=-3dB)
	0.15
	0.26
	0.57
	0.84
	0.93





Evaluation Results, Es/Iot=-6dB, 4PRB coherent combining
	Case
	SINR
	5%
	10%
	50%
	90%
	95%

	#1
	Setting 1(Es/Iot=-6dB)
	-1.34
	-1.27
	-1.07
	-0.86
	-0.81

	
	Setting 2(Es/Iot=-6dB)
	-1.38
	-1.31
	-1.00
	-0.71
	-0.65

	
	Setting 3(Es/Iot=-6dB)
	-1.45
	-1.32
	-0.96
	-0.64
	-0.57

	
	Setting 4(Es/Iot=-3dB)
	-1.05
	-1.00
	-0.81
	-0.64
	-0.59

	
	Setting 5(Es/Iot=-3dB)
	-1.11
	-1.06
	-0.77
	-0.50
	-0.40

	
	Setting 6(Es/Iot=-3dB)
	-1.11
	-0.99
	-0.68
	-0.37
	-0.25

	#2
	Setting 1(Es/Iot=-6dB)
	-1.32
	-1.30
	-1.12
	-0.91
	-0.87

	
	Setting 2(Es/Iot=-6dB)
	-1.35
	-1.25
	-1.01
	-0.75
	-0.64

	
	Setting 3(Es/Iot=-6dB)
	-1.37
	-1.28
	-0.89
	-0.54
	-0.43

	
	Setting 4(Es/Iot=-3dB)
	-0.98
	-0.92
	-0.70
	-0.52
	-0.45

	
	Setting 5(Es/Iot=-3dB)
	-1.05
	-0.96
	-0.66
	-0.38
	-0.34

	
	Setting 6(Es/Iot=-3dB)
	-1.04
	-0.96
	-0.60
	-0.24
	-0.16



Observations
In this section we provide our observations on the simulation results.
Baseline results with 2 PRB coherent averaging, PCI case 1 (interfering ID=184)
Observation 1: With 2 PRB coherent averaging and -6dB Es/Iot, we observe that when PCI case 1 is used, the measured cell has around -2dB bias at the 5th percentile. The bias is relatively independent of Es/Ioc at least at the 5th percentile for all the Es/Ioc studied (in all cases the interferer is dominant).
Observation 2: With 2 PRB coherent averaging and -3dB Es/Iot, we observe that when PCI case 1 is used, the measured cell has around -1.5dB bias at the 5th percentile. The bias is relatively independent of Es/Ioc at least at the 5th percentile for all the Es/Ioc studied (in all cases the interferer is dominant).
Baseline results with 2 PRB coherent averaging, PCI case 2 (interfering ID=550)
Observation 3: With 2 PRB coherent averaging and -6dB Es/Iot, we observe that when PCI case 2 is used, the measured cell has around  +1.25dB bias at the 95th percentile in the worst case. The bias improves as Es/Ioc reduces at least at the 95th percentile.
Observation 4: With 2 PRB coherent averaging and -3dB Es/Iot, we observe that when PCI case 2 is used, the measured cell has around +0.9dB bias in the worst case at the 95th percentile. 
Observations 1 and 3 show the same general trend as the results provided in [1], although the results in this contribution show a reduced bias for both case 1 and case 2 compared with the results in [1].
Observation 5: SS-RSRP of ±2.5dB is met for all cases at Es/Iot=-6dB with 2PRB coherent averaging, although the margin for meeting the requirement is reduced for case 1 compared with case 2
Results with 4 PRB coherent averaging, PCI case 1 and 2 
Observation 6: With 4PRB coherent averaging, there is little difference between any SS-RSRP CDF curve for case 1 or case 2
In a companion contribution we discuss proposals based on the observations.
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Annex A, results
-6dB Es/Iot, 2 PRB coherent combining
Figures 1a-1d show the results for 15kHz, 30kHz, 120 and 240kHz SCS respectively


Figure 1a: -6dB Es/Iot, 2PRB coherent combining, 15kHz SCS

Figure 1b: -6dB Es/Iot, 2PRB coherent combining, 30kHz SCS

Figure 1c: -6dB Es/Iot, 2PRB coherent combining, 120kHz SCS

Figure 1d: -6dB Es/Iot, 2PRB coherent combining, 240kHz SCS

-3dB Es/Iot, 2 PRB coherent combining
Figures 2a-2d show the results for 15kHz, 30kHz, 120 and 240kHz SCS respectively

Figure 2a: -3dB Es/Iot, 2PRB coherent combining, 15kHz SCS

Figure 2b: -3dB Es/Iot, 2PRB coherent combining, 30kHz SCS

Figure 2c: -3dB Es/Iot, 2PRB coherent combining, 120kHz SCS

Figure 2d: -3dB Es/Iot, 2PRB coherent combining, 240kHz SCS
-6dB Es/Iot, 4 PRB coherent combining
Figures 3a-3d show the results for 15kHz, 30kHz, 120 and 240kHz SCS respectively

Figure 3a: -6dB Es/Iot, 4PRB coherent combining, 15kHz SCS

Figure 3b: -6dB Es/Iot, 4PRB coherent combining, 30kHz SCS

Figure 3c: -6dB Es/Iot, 4PRB coherent combining, 120kHz SCS

Figure 3d: -6dB Es/Iot, 4PRB coherent combining, 240kHz SCS
-3dB Es/Iot, 4 PRB coherent combining
Figures 4a-4d show the results for 15kHz, 30kHz, 120 and 240kHz SCS respectively

Figure 4a: -3dB Es/Iot, 4PRB coherent combining, 15kHz SCS

Figure 4b: -3dB Es/Iot, 4PRB coherent combining, 30kHz SCS

Figure 4c: -3dB Es/Iot, 4PRB coherent combining, 120kHz SCS

Figure 4d: -3dB Es/Iot, 4PRB coherent combining, 240kHz SCS
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