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Introduction
At RAN4 #98-bis-e, further discussion was carried out on how to specify gNB accuracy requirements for NR positioning in TS 38.133 and agreements were captured in the WF [1]. 
Following further agreements on SRS-RSRP were achieved in view of simulating link performance: 
· [bookmark: _Hlk71229853][bookmark: _Hlk71229785]Simulations are to be aligned to updated link simulation assumptions [2], adding SCS=60 kHz and two SRS symbol and comb size combinations.  
· SRS-RSRP accuracy is agnostic to SRS SCS in the same FR.
· Accuracy requirements for gNB measurements will be specified for AWGN propagation channel. 
· [bookmark: _Hlk71230741]Accuracy requirements will be specified for single sample/shot. For the lowest SRS BW group per SCS, performance for multiple shots can be investigated, if single shot performance is not satisfactory.
· SRS BW grouping for SRS-RSRP will be decided based on link simulation results (from RAN4 #98-e).
· Baseline SRS-RSRP measurement accuracy without margin is based on link simulation results (from RAN4 #98-e).
This contribution lists our baseline simulation results for SRS-RSRP measurement accuracy for agreed SRS configurations in [2].
Simulation assumptions 
[bookmark: _Hlk71231044]The SRS configurations including the settings for SRS comb size and # SRS symbols for FR1 and FR 2 in [2] were simulated. In addition, SRS BW grouping is based on option 1 in [1], as depicted in Table 1 for FR1 and Table 2 for FR2.
[bookmark: _Hlk71230120]Table 1: SRS BW grouping in FR1. 
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB] 

	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	24 ≤ BW ≤ 40
	TBD
	TBD

	 44 ≤ BW ≤ 84
	TBD
	TBD

	 88 ≤ BW ≤ 168
	TBD
	TBD

	176 ≤ BW ≤ 272
	TBD
	TBD



Table 2: SRS BW grouping in FR2. 
	SRS bandwidth in RB
	SRS-RSRP measurement accuracy [dB] 

	
	Ês/Iot ≥ -13dB
	Ês/Iot ≥ +3dB

	32 ≤ BW ≤ 40
	TBD
	TBD

	 44 ≤ BW ≤ 84
	TBD
	TBD

	BW ≥ 88
	TBD
	TBD



In addition, the performance for 64 RBs in FR1 and FR2 was evaluated for the low Ês/Iot ratio in regard to option 2 in [1] proposing a breakpoint at 64 RBs. 
[bookmark: _Hlk71231207]The simulations were carried out for the lower bound of each SRS BW group. No RF and implementation impairments are included.
Simulation results 
Simulation results for SRS-RSRP accuracy for the SRS configurations agreed in [2] are depicted below for FR1 and FR2. The results are reported for the symmetric 90 percentile CDF, i.e. from 5% of the CDF to 95% of the CDF for given Ês/Iot ratios (+3 dB, -13 dB) of the SRS-RSRP error with 
SRS-RSRP error = estimated SRS-RSRP – ideal SRS-RSRP (based on perfect channel knowledge).
The maximum absolute SRS-RSRP error from the 5% and 95% CDF points is determined according to [2] and reported in dB scale. Results are derived for the lower bound of each SRS BW group in Tables 1 and 2.
FR1 
The SRS-RSRP accuracy for AWGN channel, derived from the symmetric 90-percentile of the SRS-RSRP error CDF according to [2], is listed in Table 3.
Table 3: SRS-RSRP accuracy in dB (AWGN, SCS= 15 kHz).
	SRS BW in RB

	FFT size
	SRS comb size /     # SRS symbols
	AWGN (SCS = 15 kHz)

	
	
	
	Ês/Iot = +3 dB
	Ês/Iot = -13 dB

	24
	512

	2 / 1
	0.47
	4.87

	
	
	2 / 2
	0.34
	3.77

	
	
	4 / 4
	0.35
	3.75

	
	
	4 / 12
	0.20
	2.37

	
	
	8 / 8
	0.29
	3.37

	
	
	8 / 12
	0.25
	3.09

	44 
	1024

	2 / 1
	0.38
	3.84

	
	
	2 / 2
	0.23
	3.08

	
	
	4 / 4
	0.25
	2.87

	
	
	4 / 12
	0.14
	1.95

	
	
	8 / 8
	0.24
	2.81

	
	
	8 / 12
	0.19
	2.59

	64
	1024
	2 / 1
	0.28
	3.18

	
	
	2 / 2
	0.19
	2.33

	
	
	4 / 4
	0.21
	2.66

	
	
	4 / 12
	0.12
	1.56

	
	
	8 / 8
	0.19
	2.47

	
	
	8 / 12
	0.17
	2.13

	88
	2048

	2 / 1
	0.23
	2.68

	
	
	 2 / 2
	0.16
	2.10

	
	
	4 / 4
	0.16
	2.14

	
	
	4 / 12
	0.10
	1.35

	
	
	8 / 8
	0.16
	2.07

	
	
	8 / 12
	0.15
	2.65

	176
	4096

	2 / 1
	0.19
	2.53

	
	
	2 / 2
	0.12
	1.79

	
	
	4 / 4
	0.12
	1.93

	
	
	4 / 12
	0.07
	1.10

	
	
	8 / 8
	0.13
	2.04

	
	
	8 / 12
	0.11
	1.67


SCS = 30 kHz
The SRS-RSRP accuracy for AWGN channel, derived from the symmetric 90-percentile of the SRS-RSRP error CDF according to [2], is listed in Table 4.

Table 4: SRS-RSRP accuracy in dB (AWGN, SCS= 30 kHz).
	SRS BW in RB

	FFT size
	SRS comb size /     # SRS symbols
	AWGN (SCS = 30 kHz)

	
	
	
	Ês/Iot = +3 dB
	Ês/Iot = -13 dB

	48 
	1024

	2 / 1
	0.30
	3.86

	
	
	2 / 2
	0.23
	2.79

	
	
	4 / 4
	0.22
	2.81

	
	
	4 / 12
	0.12
	1.89

	
	
	8 / 8
	0.22
	2.83

	
	
	8 / 12
	0.19
	2.35

	64
	1024
	2 / 1
	0.25
	3.12

	
	
	2 / 2
	0.19
	2.34

	
	
	4 / 4
	0.20
	2.44

	
	
	4 / 12
	0.11
	1.59

	
	
	8 / 8
	0.20
	2.47

	
	
	8 / 12
	0.16
	2.13

	88
	2048

	2 / 1
	0.26
	2.92

	
	
	 2 / 2
	0.17
	2.03

	
	
	4 / 4
	0.17
	2.43

	
	
	4 / 12
	0.09
	1.28

	
	
	8 / 8
	0.16
	2.29

	
	
	8 / 12
	0.15
	1.86

	176
	4096

	2 / 1
	0.18
	2.38

	
	
	2 / 2
	0.12
	1.71

	
	
	4 / 4
	0.11
	1.75

	
	
	4 / 12
	0.07
	1.03

	
	
	8 / 8
	0.13
	2.15

	
	
	8 / 12
	0.10
	1.47



SCS = 60 kHz
The SRS-RSRP accuracy for AWGN channel, derived from the symmetric 90-percentile of the SRS-RSRP error CDF according to [2], is listed in Table 5.
Table 5: SRS-RSRP accuracy in dB (AWGN, SCS= 60 kHz).
	SRS BW in RB

	FFT size
	SRS comb size /     # SRS symbols
	AWGN (SCS = 60 kHz)

	
	
	
	Ês/Iot = +3 dB
	Ês/Iot = -13 dB

	48 
	1024

	2 / 1
	0.31
	3.48

	
	
	2 / 2
	0.22
	2.84

	
	
	4 / 4
	0.22
	2.60

	
	
	4 / 12
	0.13
	2.13

	
	
	8 / 8
	0.23
	2.68

	
	
	8 / 12
	0.18
	2.34

	64
	1024

	2 / 1
	0.29
	3.28

	
	
	2 / 2
	0.18
	2.25

	
	
	4 / 4
	0.22
	2.56

	
	
	4 / 12
	0.11
	1.97

	
	
	8 / 8
	0.22
	2.42

	
	
	8 / 12
	0.17
	2.24

	132
	2048

	2 / 1
	0.20
	2.52

	
	
	 2 / 2
	0.13
	1.96

	
	
	4 / 4
	0.13
	1.93

	
	
	4 / 12
	0.08
	1.04

	
	
	8 / 8
	0.15
	2.00

	
	
	8 / 12
	0.12
	1.54


FR2 
SCS = 120 kHz
The SRS-RSRP accuracy for AWGN channel, derived from the symmetric 90-percentile of the SRS-RSRP error CDF according to [2], is listed in Table 6.
Table 6: SRS-RSRP accuracy in dB (AWGN, SCS= 120 kHz).
	SRS BW in RB

	FFT size
	SRS comb size /     # SRS symbols
	AWGN (SCS = 120 kHz)

	
	
	
	Ês/Iot = +3 dB
	Ês/Iot = -13 dB

	32
	512

	2 / 1
	0.81
	4.04

	
	
	2 / 2
	0.65
	3.20

	
	
	4 / 4
	0.66
	3.01

	
	
	4 / 12
	0.56
	2.56

	
	
	8 / 8
	0.79
	3.29

	
	
	8 / 12
	0.71
	3.08

	44
	1024

	2 / 1
	0.78
	3.52

	
	
	2 / 2
	0.59
	2.73

	
	
	4 / 4
	0.63
	2.69

	
	
	4 / 12
	0.54
	2.10

	
	
	8 / 8
	0.67
	2.96

	
	
	8 / 12
	0.63
	2.53

	64
	1024

	2 / 1
	0.78
	3.52

	
	
	2 / 2
	0.59
	2.73

	
	
	4 / 4
	0.63
	2.69

	
	
	4 / 12
	0.54
	2.10

	
	
	8 / 8
	0.67
	2.96

	
	
	8 / 12
	0.63
	2.53

	88
	2048

	2 / 1
	0.64
	2.88

	
	
	 2 / 2
	0.54
	2.88

	
	
	4 / 4
	0.58
	2.72

	
	
	4 / 12
	0.51
	1.83

	
	
	8 / 8
	0.64
	2.63

	
	
	8 / 12
	0.58
	2.40



SCS = 60 kHz
The SRS-RSRP accuracy for AWGN channel, derived from the symmetric 90-percentile of the SRS-RSRP error CDF according to [2], is listed in Table 7.
Table 7: SRS-RSRP accuracy in dB (AWGN, SCS= 60 kHz).
	SRS BW in RB

	FFT size
	SRS comb size /     # SRS symbols
	AWGN (SCS = 60 kHz)

	
	
	
	Ês/Iot = +3 dB
	Ês/Iot = -13 dB

	132
	2048

	2 / 1
	0.20
	2.52

	
	
	2 / 2
	0.13
	1.96

	
	
	4 / 4
	0.13
	1.93

	
	
	4 / 12
	0.08
	1.04

	
	
	8 / 8
	0.15
	2.00

	
	
	8 / 12
	0.12
	1.54

	264
	4096

	2 / 1
	0.13
	2.46

	
	
	2 / 2
	0.10
	1.54

	
	
	4 / 4
	0.09
	1.33

	
	
	4 / 12
	0.06
	0.83

	
	
	8 / 8
	0.12
	1.60

	
	
	8 / 12
	0.08
	1.22



Discussion
From the simulation results reported above, we observe:
· a clear dependency of the SRS-RSRP accuracy on the defined Ês/Iot ratios +3 dB and -13 dB;
· a lesser dependency of the SRS-RSRP accuracy on the number of RBs belonging to the SRS bandwidth;
· a clear dependency of the SRS-RSRP accuracy on the number of SRS RE’s in the SRS resource per subframe according to Table 8, which is more expressed for the low Ês/Iot ratio.
Table 8: Number of RE’s per SRS symbol and comb size combination
	SRS comb size / # SRS symbols
	#RE’s per SRS resource

	
	

	2 / 1
	6

	2 / 2
	12

	4 / 4
	12

	4 / 12
	36

	8 / 8
	12

	8 / 12
	18



· for lowest RE number (6 RE’s), performance is least, 
· for medium RE number (12 RE’s and 18 RE’s) performance is improved and 
· for large RE number (36 RE’s) performance is even further improved. 
· For high Ês/Iot ratio +3 dB, accuracy results are much closer and hence a reduction of SRS BW groups can be investigated, e.g. a split into RB numbers lower, or, equal and higher, than 64 as proposed in option 2 in [1] for the low Ês/Iot ratio, however. Thereagainst, for low Ês/Iot ratio -13 dB, proposed SRS BW grouping from option 1 in [1] should be adopted.
· It is noted that only single shot measurements are herein reported. It is also observed that the number of samples has an impact on the SRS-RSRP accuracy, especially for the low Ês/Iot condition (-13 dB), where an improvement is of around 0.5 dB is seen for 2 samples and around 0.9 dB for 4 samples versus single sample. This has been evaluated in [3].
[bookmark: _Hlk71653832]Thus, following observations are made: 
	There is a clear dependency of the SRS-RSRP accuracy on the defined Ês/Iot ratios.
	There is a lesser dependency of the SRS-RSRP accuracy on the number of RBs for the SRS bandwidth.
 	There is a clear dependency of the SRS-RSRP accuracy on the number of SRS RE's in the SRS resource per subframe, which is more expressed for the low Ês/Iot ratio.
	For high Ês/Iot ratio +3 dB, accuracy results are much closer and hence a reduction of SRS BW groups can be investigated, e.g. a split into RB numbers lower, or, equal and higher, than 64 as proposed in option 2 in [1] for the low Ês/Iot ratio, however. Thereagainst, for low Ês/Iot ratio -13 dB, proposed SRS BW grouping from option 1 in [1] should be adopted.
	The SRS-RSRP accuracy can be improved for the low Ês/Iot condition adopting multiple shots (e.g. 2 or 4) compared to single shot by around 0.5 dB (two shots) and 0.9 dB (four shots). Thus, it can be discussed whether to increase the number of measurement samples to 4 for the lowest SRS BW group per SCS as agreed in [1].
Following proposal is made: 
	The provided SRS-RSRP accuracy results are taken into account in the discussion on SRS BW grouping and other SRS configuration parameter grouping and for identifying the number of shots. 
Conclusion
This contribution lists our baseline simulation results for SRS-RSRP accuracy for agreed SRS configurations in [2] as evaluated in section 3. 
Based on above evaluations, following observations are made:
1. 	There is a clear dependency of the SRS-RSRP accuracy on the defined Ês/Iot ratios.
	There is a lesser dependency of the SRS-RSRP accuracy on the number of RBs for the SRS bandwidth.
 	There is a clear dependency of the SRS-RSRP accuracy on the number of SRS RE's in the SRS resource per subframe, which is more expressed for the low Ês/Iot ratio.
	For high Ês/Iot ratio +3 dB, accuracy results are much closer and hence a reduction of SRS BW groups can be investigated, e.g. a split into RB numbers lower, or, equal and higher, than 64 as proposed in option 2 in [1] for the low Ês/Iot ratio, however. Thereagainst, for low Ês/Iot ratio -13 dB, proposed SRS BW grouping from option 1 in [1] should be adopted.
	The SRS-RSRP accuracy can be improved for the low Ês/Iot condition adopting multiple shots (e.g. 2 or 4) compared to single shot by around 0.5 dB (two shots) and 0.9 dB (four shots). Thus, it can be discussed whether to increase the number of measurement samples to 4 for the lowest SRS BW group per SCS as agreed in [1].
Following proposal for agreement is made:
1. 	The provided SRS-RSRP accuracy results are taken into account in the discussion on SRS BW grouping and other SRS configuration parameter grouping and for identifying the number of shots. 
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SRS bandwidth in RB  SRS - RSRP measurement accuracy [dB]    

Ês/Iot  =   - 13dB  Ês/Iot  =  +3dB  

24   =  BW  =  40  TBD  TBD  

  44  =  BW  =  84  TBD  TBD  

  88  =  BW  =  168  TBD  TBD  

176   =  BW  =  272  TBD  TBD  

  Table   2 :  SRS BW grouping in FR2.   

SRS bandwidth in RB  SRS - RSRP measurement accuracy [dB]    

Ês/Iot  =   - 13dB  Ês/Iot  =  +3dB  

32   =  BW  =  40  TBD  TBD  

  44  =  BW  =  84  TBD  TBD  

BW  =   88  TBD  TBD  

  In addition, the  performance for  64 RBs in FR1 and FR2 was evaluated for the  low  Ês/Iot   ratio   in regard to option 2 in  [1] proposing a breakpoint at 64 RBs.   

