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1. Introduction

In RAN4#90bis is the first meeting to discuss the RRM requirements for CLI measurement. During the meeting, a WF [1] was approved, which addresses several aspects related to the UE behaviours and side conditions for the requirements. In addition, simulation assumption [2] was approved, and companies are expected to evaluate the impact of measurement timing error or cyclic shift on RSRP accuracy. 
In this paper we will provide our initial simulation results for SRS-RSRP measurement based on the agreed assumptions. 
2. Discussion
The agreed simulation assumptions in [2] are copied as in Table 1. A selected subset of simulations are conducted, and the related parameters are marked in red in Table 1.
- Two UEs, UE0 and UE1

- FR1 with 15kHz and 30kHz SCS

- SRS BW 20 PRB

- AWGN channel

- Only noise modelled for SINR (DL transmission from serving cell is not modelled)
Table 1: Simulation assumption

	Parameters
	Value 

	
	UE0 (cell 0)
	UE1 (cell 1)
	UE2 (cell 1)

	Carrier frequency
	4GHz for FR1,
30GHz for FR2

	Subcarrier spacing
	15kHz, 30kHz,[60kHz] for FR1
60kHz, 120kHz for FR2
	same as UE0
	same as UE0

	SRS configuration
	Number of port
	N/A
	1
	1

	
	TransmissionComb
	
	2
	2

	
	Cyclic shift
	
	0
	option 1: same as UE1
option 2 : different from UE1

	
	StartPosition (SRS symbol start position)
	
	0
	0

	
	Number of symbol
	
	1
	1

	
	Number of RB Note1
	
	[20, 40]
	same as UE1

	
	Frequency domain position and shift
	
	0
	0

	
	Periodicity [slot]
	
	5
	same as UE1

	DL measurement timing errorNote2
	Depending on UE1 and UE2
	[0, 1, 2, 10]usec for FR1,
[0, 0.5, 1, 5]usec for FR2
	option 1: same as UE1
option 2: [0, 1, 2, 10]usec + X usec for FR1,
        [0, 0.5, 1, 5]usec + Y usec for FR2

	CP Length
	Normal

	Number of measurement samples
	[1, 3, 5]
	N/A
	N/A

	Measurement period [slot]
	5
	N/A
	N/A

	Number of UE receive antennas
	2 Rx
	N/A
	N/A

	Propagation conditions
	AWGN, TDL-A10, [TDL-B400], TDL-C100 for FR1,
AWGN, TDL-A75, [TDL-C300] for FR2

	
	

	SINR
	[1dB, -1dB, -3dB]
	N/A
	N/A

	Note 1: Allocated RBs are within active BWP for measurement UE

Note 2: Companies are encouraged to provide proper DL measurement timing error.

Note 3: No frequency hopping is assumed


The simulation results are shown in Table 2-4 for 15kHz SCS with different numbers of samples.
Table 2: Delta RSRP for 15kHz and 1 measurement sample

	Timing error
	SNR
	5%
	50%
	95%

	0
	-3
	-1.47
	-0.04
	1.29

	
	-1
	-1.26
	-0.12
	0.95

	
	1
	-1.07
	-0.17
	0.68

	1
	-3
	-1.54
	0.02
	1.27

	
	-1
	-1.25
	-0.06
	0.93

	
	1
	-1.06
	-0.10
	0.71

	2
	-3
	-1.59
	-0.05
	1.35

	
	-1
	-1.29
	-.011
	0.99

	
	1
	-0.99
	-0.13
	0.75

	10
	-3
	-2.41
	-0.70
	0.74

	
	-1
	-2.06
	-0.76
	0.35

	
	1
	-1.79
	0.076
	0.10


Table 3: Delta RSRP for 15kHz and 3 measurement sample

	Timing error
	SNR
	5%
	50%
	95%

	0
	-3
	-0.71
	0.05
	0.86

	
	-1
	-0.67
	-0.06
	0.60

	
	1
	-0.61
	-0.13
	0.39

	1
	-3
	-0.80
	0.03
	0.80

	
	-1
	-0.71
	-0.07
	0.55

	
	1
	-0.62
	-0.11
	0.37

	2
	-3
	-0.88
	0.00
	0.81

	
	-1
	-0.76
	-0.07
	0.57

	
	1
	-0.64
	-0.09
	0.43

	10
	-3
	-1.64
	-0.66
	0.19

	
	-1
	-1.51
	-0.76
	-0.08

	
	1
	-1.35
	-0.78
	-0.25


Table 4: Delta RSRP for 15kHz and 5 measurement sample

	Timing error
	SNR
	5%
	50%
	95%

	0
	-3
	-0.53
	0.07
	0.70

	
	-1
	-0.54
	-0.05
	0.44

	
	1
	-0.51
	-0.12
	0.27

	1
	-3
	-0.63
	0.02
	0.64

	
	-1
	-0.60
	-0.07
	0.42

	
	1
	-0.53
	-0.11
	0.27

	2
	-3
	-0.65
	0.00
	0.63

	
	-1
	-0.60
	-0.08
	0.43

	
	1
	-0.50
	-0.11
	0.29

	10
	-3
	-1.42
	-0.67
	0.00

	
	-1
	-1.36
	-0.75
	-0.23

	
	1
	-1.24
	-0.77
	-0.36


From Table 2-4, we have the following observations.

Observation 1: When the timing error is within CP length, the baseband accuracy with single-shot measurement is ~1.5dB at SNR -3dB.
Observation 2: When the timing error is within CP length, the baseband accuracy with 3 sample averaging is ~1dB at SNR -3dB.

Observation 3: When the timing error is 10us (~2 CP), there is clearly a negative bias in baseband accuracy; for single-shot measurement the accuracy is ~2.5dB and for 3 sample averaging ~1.7dB at SNR -3dB.
The simulation results are shown in Table 5-7 for 30kHz SCS with different numbers of samples.
Table 5: Delta RSRP for 30kHz and 1 measurement sample

	Timing error
	SNR
	5%
	50%
	95%

	0
	-3
	-1.48
	0.05
	1.32

	
	-1
	-1.25
	-0.06
	0.96

	
	1
	-1.04
	-0.13
	0.69

	1
	-3
	-1.64
	-0.08
	1.35

	
	-1
	-1.36
	-0.13
	0.99

	
	1
	-1.07
	-0.12
	0.74

	2
	-3
	-1.71
	-0.08
	1.29

	
	-1
	-1.36
	-0.10
	0.99

	
	1
	-1.04
	-0.10
	0.74

	10
	-3
	-3.92
	-1.93
	-0.17

	
	-1
	-3.62
	-2.01
	-0.61

	
	1
	-3.31
	-2.05
	-0.94


Table 6: Delta RSRP for 30kHz and 3 measurement sample

	Timing error
	SNR
	5%
	50%
	95%

	0
	-3
	-0.75
	0.08
	0.83

	
	-1
	-0.68
	-0.05
	0.56

	
	1
	-0.62
	-0.12
	0.36

	1
	-3
	-0.90
	-0.02
	0.81

	
	-1
	-0.76
	-0.09
	0.56

	
	1
	-0.62
	-0.08
	0.40

	2
	-3
	-0.94
	-0.03
	0.78

	
	-1
	-0.74
	-0.07
	0.55

	
	1
	-0.62
	-0.08
	0.40

	10
	-3
	-2.98
	-1.83
	-0.83

	
	-1
	-2.86
	-1.95
	-1.15

	
	1
	-2.74
	-2.00
	-1.37


Table 7: Delta RSRP for 30kHz and 5 measurement sample

	Timing error
	SNR
	5%
	50%
	95%

	0
	-3
	-0.57
	0.08
	0.70

	
	-1
	-0.55
	-0.04
	0.45

	
	1
	-0.53
	-0.12
	0.26

	1
	-3
	-0.68
	0.00
	0.63

	
	-1
	-0.60
	-0.08
	0.42

	
	1
	-0.50
	-0.01
	0.28

	2
	-3
	-0.66
	-0.04
	0.62

	
	-1
	-0.55
	-0.07
	0.43

	
	1
	-0.46
	-0.08
	0.31

	10
	-3
	-2.66
	-1.81
	-1.02

	
	-1
	-2.63
	-1.96
	-1.32

	
	1
	-2.56
	-2.00
	-1.51


From Table -7, we have the following observations.

Observation 4: When the timing error is within CP length, the baseband accuracy for 30kHz SCS is quite similar to that of 15kHz SCS.

Observation 5: When the timing error is larger than CP, the same timing error (10us) has larger impacts on 30kHz accuracy. For single-shot measurement the accuracy is ~4dB and for 3 sample averaging ~3dB at SNR -3dB.
3. Conclusions

In this paper we provided our initial simulation results for SRS-RSRP measurement performance.
Observation 1: When the timing error is within CP length, the baseband accuracy with single-shot measurement is ~1.5dB at SNR -3dB.

Observation 2: When the timing error is within CP length, the baseband accuracy with 3 sample averaging is ~1dB at SNR -3dB.

Observation 3: When the timing error is 10us (~2 CP), there is clearly a negative bias in baseband accuracy; for single-shot measurement the accuracy is ~2.5dB and for 3 sample averaging ~1.7dB at SNR -3dB.
Observation 4: When the timing error is within CP length, the baseband accuracy for 30kHz SCS is quite similar to that of 15kHz SCS.

Observation 5: When the timing error is larger than CP, the same timing error (10us) has larger impacts on 30kHz accuracy. For single-shot measurement the accuracy is ~4dB and for 3 sample averaging ~3dB at SNR -3dB.
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