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Introduction
In this paper, we provide our simulation results for CSI-RS based measurements.
Simulation assumptions
In this contribution, a single link noise-only scenario is considered with no other interference sources. The general parameters of the scenario are listed in Table 1.
Table 1: General parameters
	Simulation parameters
	Comments/values

	Carrier frequency
	4 GHz, 30 GHz

	BS transmit antennas 
	1 tx

	UE receive antennas
	2 rx (uncorrelated with equal gain, no rx beamforming) 

	Measurement period (in number of samples)
	1, 3, 5, 10

	Data Modulation
	QPSK

	Slot length
	14 symbols

	CP length
	Normal

	SNR
	-6 dB

	Propagation channel
	AWGN, EPA5, ETU70



Table 3: CSI-RS configuration parameters
	Parameter
	4 GHz

	CSI-RS bandwidth
	24, 48, 96, 192 PRB

	CSI-RS SCS
	15, 60, 120 kHz

	Periodicity
	5 ms

	CSI-RS configuration:
<X,D,N,(Y,Z),CDM>, where:
X=number of CSI-RS ports,
D=density [RE/RB/port],
N=number of OFDM symbols in the same slot,
Y=adjacent in frequency REs in PRB,
Z=adjacent in time REs in PRB
	<1,1,1,N/A,noCDM>
<1,3,1,N/A,noCDM>



Simulation results
Simulation results are provided for CSI-RSRP. The 5th, 50th and 95th percentiles of the CDF curves of the delta measurement are presented below.
CSI-RSRP – 4 GHz
48 PRBs, D=1
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AWGN - 192 PRBs, D=1, 15 kHz
	Number of samples
	SNR (dB)
	5 %
	50 %
	95 %
	Absolute accuracy

	1
	-6
	-0,94
	0,63
	1,97
	1,97

	3
	-6
	-0,63
	0,32
	1,25
	1,25

	5
	-6
	-0,45
	0,26
	0,97
	0,97

	10
	-6
	-0,32
	0,16
	0,7
	0,7



AWGN - 192 PRBs, D=3, 15 kHz
	Number of samples
	SNR (dB)
	5 %
	50 %
	95 %
	Absolute accuracy

	1
	-6
	-0,61
	0,38
	1,25
	1,25

	3
	-6
	-0,32
	0,24
	0,77
	0,77

	5
	-6
	-0,25
	0,19
	0,6
	0,6

	10
	-6
	-0,19
	0,13
	0,41
	0,41



CSI-RSRP – 30 GHz 
48 PRBs, D=1
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48 PRBs, D=3
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96 PRBs, D=1
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96 PRBs, D=3
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Conclusion
In this contribution, CSI-RSRP simulation results are provided for scenarios in line with the simulation assumptions presented in Section 2. 
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image1.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -1,73 1,28 3,47 3,47 -2,32 0,62 3,88 3,88 -3,28 0,29 2,98 3,28

3 -6 -1,2 0,75 2,22 2,22 -1,96 0,23 2,32 2,32 -2,76 -0,25 1,51 2,76

5 -6 -1,02 0,59 1,79 1,79 -1,68 0,14 1,86 1,86 -2,26 -0,4 1,06 2,26

48 PRBs, 15 kHz SCS, D=1

AWGN EPA5 ETU70


image2.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -1,81 1,39 3,43 3,43 -2,47 0,7 3,36 3,36 -3,66 -0,25 2,47 3,66

3 -6 -1,14 0,76 2,29 2,29 -1,85 0,25 2,13 2,13 -3,49 -0,94 1,01 3,49

5 -6 -0,94 0,59 1,84 1,84 -1,47 0,11 1,64 1,64 -3,4 -1,18 0,52 3,4

48 PRBs, 60 kHz SCS, D=1

AWGN EPA5 ETU70


image3.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -1,25 0,79 2,28 2,28 -1,75 0,26 2,26 2,26 -1,96 0,11 1,9 1,96

3 -6 -0,69 0,45 1,43 1,43 -1,25 0,1 1,41 1,41 -1,42 -0,06 1,04 1,42

5 -6 -0,52 0,34 1,15 1,15 -0,99 0,07 1,06 1,06 -1,15 -0,11 0,73 1,15

48 PRBs, 15 kHz SCS, D=3

AWGN EPA5 ETU70


image4.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -1,07 0,8 2,3 2,3 -1,89 0,29 2,24 2,24 -3,35 -0,57 1,45 3,35

3 -6 -0,63 0,47 1,43 1,43 -1,21 0,08 1,36 1,36 -2,53 -0,83 0,44 2,53

5 -6 -0,49 0,37 1,13 1,13 -1 0,05 1,03 1,03 -2,12 -0,93 0,18 2,12

AWGN EPA5 ETU70

48 PRBs, 60 kHz SCS, D=3


image5.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -1,4 1,01 2,66 2,66 -1,96 0,44 2,6 2,6 -2,84 -0,12 2,01 2,84

3 -6 -0,77 0,58 1,73 1,73 -1,39 0,17 1,58 1,58 -2,21 -0,44 0,96 2,21

5 -6 -0,58 0,44 1,45 1,45 -1,24 0,12 1,21 1,24 -1,9 -0,54 0,61 1,9

96 PRBs, 15 kHz SCS, D=1

AWGN EPA5 ETU70


image6.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -1,27 0,92 2,7 2,7 -2,11 0,32 2,47 2,47 -3,78 -0,67 1,51 3,78

3 -6 -0,76 0,53 1,68 1,68 -1,42 0,09 1,41 1,42 -3,17 -1,21 0,31 3,17

5 -6 -0,63 0,42 1,32 1,32 -1,11 0 1,11 1,11 -2,92 -1,38 -0,1 2,92

96 PRBs, 60 kHz SCS, D=1

AWGN EPA5 ETU70


image7.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -0,75 0,57 1,65 1,65 -1,38 0,11 1,62 1,62 -1,73 -0,1 1,36 1,73

3 -6 -0,45 0,32 1,02 1,02 -0,92 0,04 0,97 0,97 -1,11 -0,19 0,73 1,11

5 -6 -0,38 0,23 0,83 0,83 -0,7 0,03 0,7 0,7 -0,92 -0,21 0,54 0,92

96 PRBs, 15 kHz SCS, D=3

AWGN EPA5 ETU70


image8.emf
Number of samples SNR 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc 5 % 50 % 95 % abs acc

1 -6 -0,79 0,54 1,66 1,66 -1,47 0,12 1,48 1,48 -3,17 -0,85 0,73 3,17

3 -6 -0,44 0,3 1 1 -0,92 0,02 0,85 0,92 -2,33 -1,03 0,02 2,33

5 -6 -0,34 0,23 0,79 0,79 -0,74 0 0,62 0,74 -2,06 -1,09 -0,25 2,06

AWGN EPA5 ETU70

96 PRBs, 60 kHz SCS, D=3
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48 PRBS, 60 kHz SCS, D=1, 30 GHz

AWGN EPAS ETU70

Number of samples | _SNR 5% 50% | 95% | absacc | 5% 50% | 95% | absacc | 5% 50% | 95% | absacc
1 -6 -164 135 348 | 348 | 258 061 335 | 335 | 3,63 027 233 | 3,63

3 -6 -103 081 23 23 | 132 o 21 21 | 355 0% 03 3,55

B -6 079 06 19 19 | 461 016 166 | 166 | -347 122 o4 347
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48 PRBS, 120 kHz SCS, D=1, 30 GHz

AWGN EPAS ETU70

Number of samples| SNR 5% 50% | 95% | absacc | 5% 50% | 95% | absacc 50% | 95% | absacc
1 -6 -168 137 352 | 352 | 269 043 315 | 315 088 21 462
3 -6 03 08 219 | 213 | 204 176 | 204 22 o1 | 5%
B -6 08 065 17 | 177 | A7 128 | 175 263 051 | 558
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48 PRBS, 60 kHz SCS, D=3, 30 GHz

AWGN EPAS ETU70

Number of samples | _SNR 5% 50% | 95% | absacc | 5% 50% | 95% | absacc | 5% 50% | 95% | absacc
1 -6 103 08 241 | 241 | 181 o028 206 | 206 | 317 057 143 | 317

3 -6 063 047 149 | 143 | 106 015 128 | 128 | -257 08 045 | 257

B -6 051 036 12 12 | 088 o012 1 1 224 091 016 | 204
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48 PRBS, 120 kHz SCS, D=3, 30 GHz

AWGN EPAS

Number of samples| SNR 50% | 95% | absacc | 5% 50% | 95% | absacc | 5% abs acc
1 5 078 229 | 229 [ 181 o024 204 | 202 | 315 315
3 -6 04 12 | 142 | 114  on 12 12 | 243 243
B -6 035 111 | 11 | -09 006 08 | 0% | 22 221
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96 PRBS, 60 kHz SCS, D=1, 30 GHz

AWGN EPAS ETU70

Number of samples | _SNR 5% 50% | 95% | absacc | 5% 50% | 95% | absacc 50% | 95% | absacc
1 -6 12 0% 271 | 271 | 219 038 243 | 243 067 158 | 384

3 -6 07 058 172 | 172 | 138 017 148 | 148 12 o034 | 327

5 -6 062 048 139 | 139 | 11 009 115 | 115 4136 01 | 2%
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96 PRBS, 120 kHz SCS, D=1, 30 GHz

AWGN

EPAS ETU70

Number of samples| SNR 50% | 95% | absacc | 5% 50% | 95% | absacc | 5% 50% | 95% | absacc
1 -6 103 268 | 268 | 224 024 227 | 227 | 521 158 11 521
3 -6 061 17 | 17 | -L61 004 122 | 161 | 5844 262 055 | 5M
B -6 046 184 | 144 | 35 004 034 | 135 | -547 288 114 | 547
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96 PRBS, 60 kHz SCS, D=3, 30 GHz

AWGN EPAS ETU70

Number of samples | _SNR 5% 50% | 95% | absacc | 5% 50% | 95% | absacc | 5% 50% | 95% | absacc
1 5 075 057 165 | 165 | -138 013 14 | 146 | 315 08 07 | 315

3 -6 045 032 102 | 102 | 087 004 08 | 087 | 238 -102 002 | 238

B -6 038 023 08 | 08 | 072 o002 06 | o7 | 213 -108 023 | 213
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96 PRBS, 120 kHz SCS, D=3, 30 GHz

AWGN EPAS ETU70

Number of samples| SNR 50% | 95% | absacc | 5% 50% | 95% | absacc | 5% 50% | 95% | absacc
1 5 05 168 | 168 | -144 01 120 | 140 [ 284 76 079 | 28
3 -6 03 103 | 1,03 | 08 003 08 | 08 | 222 -,03 002 | 222
B -6 024 088 | 084 | 065 001 066 | 066 -2 1,07 027 2





