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1 Introduction
In last RAN4 #75meeting, RSRP/RSRQ measurement accuracy simulation assumption for existing high speed scenarios was agreed in [1]. Based on the simulation assumption, accuracy simulation results were provided in [2]. According to the simulation results, this TP provides the measurement performance requirements for existing high speed scenarios.
Reference
[1]R4-153857, “TP for TR 36.878: RRM Simulation assumption under existing high speed scenarios”, Huawei, HiSilicon
[2]R4-154755,  “Accuracy simulation results for existing high speed scenarios”, Huawei, HiSilicon
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-----------------------------------------------------------Start of TP---------------------------------------------------------
5.2.2 
Performance characterization

5.2.2.2 RSRP/RSRQ measurement accuracy

5.2.2.2.1 Simulation results
Simulation results for RSRP and RSRQ measurement accuracy under AWGN, EVA875, HST875 and HST scenario3 in Table 5.1-1 channels are provided in this section.
Table 5.2.2.2.1-1: Simulation results for AWGN [Huawei: R4-154755]
	SNR (dB)
	AWGN RSRP accuracy
	AWGN RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-1.51
	0.88
	2.51
	-2.39
	-1.53
	0.89
	2.47

	-7
	-1.2
	0.67
	2.06
	-1.87
	-1.18
	0.65
	2.02

	-6
	-1
	0.59
	1.84
	-1.59
	-0.99
	0.57
	1.82

	-5
	-0.82
	0.48
	1.68
	-1.3
	-0.76
	0.45
	1.66

	-4
	-0.69
	0.43
	1.45
	-1.12
	-0.64
	0.43
	1.39

	-3
	-0.55
	0.38
	1.13
	-0.93
	-0.53
	0.37
	1.14

	-2
	-0.51
	0.31
	1.04
	-0.82
	-0.48
	0.31
	0.99

	-1
	-0.44
	0.28
	0.93
	-0.72
	-0.42
	0.26
	0.89

	0
	-0.33
	0.24
	0.77
	-0.57
	-0.32
	0.23
	0.72

	1
	-0.31
	0.21
	0.73
	-0.52
	-0.29
	0.2
	0.7

	2
	-0.27
	0.19
	0.65
	-0.46
	-0.25
	0.19
	0.6

	3
	-0.24
	0.15
	0.56
	-0.41
	-0.24
	0.13
	0.52


Table 5.2.2.2.1-2: Simulation results for EVA875 [Huawei: R4-154755]
	SNR (dB)
	EVA875 RSRP accuracy
	EVA875 RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-2.17
	0.28
	2.11
	-2.45
	-2.01
	0.32
	2.17

	-7
	-2.03
	0.18
	1.76
	-2.21
	-2.06
	0.24
	1.75

	-6
	-1.59
	0.1
	1.58
	-1.69
	-1.61
	0.14
	1.58

	-5
	-1.5
	-0.02
	1.29
	-1.48
	-1.39
	0.01
	1.28

	-4
	-1.35
	-0.05
	1.05
	-1.3
	-1.23
	-0.04
	1.06

	-3
	-1.08
	-0.04
	0.93
	-1.04
	-1.03
	-0.02
	0.92

	-2
	-1.01
	-0.1
	0.75
	-0.91
	-0.93
	-0.07
	0.86

	-1
	-0.94
	-0.11
	0.62
	-0.83
	-0.81
	-0.07
	0.6

	0
	-0.81
	-0.11
	0.54
	-0.7
	-0.77
	-0.09
	0.53

	1
	-0.74
	-0.12
	0.44
	-0.62
	-0.64
	-0.09
	0.46

	2
	-0.66
	-0.13
	0.34
	-0.53
	-0.61
	-0.12
	0.35

	3
	-0.6
	-0.15
	0.28
	-0.45
	-0.56
	-0.13
	0.28


Table 5.2.2.2.1-3: Simulation results for HST875 [Huawei: R4-154755]
	SNR (dB)
	HST875 RSRP accuracy
	HST875 RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-1.35
	0.74
	2.98
	2.24
	-1.45
	0.73
	2.4

	-7
	-1.32
	0.68
	2.12
	2
	-0.31
	0.66
	2.1

	-6
	-1
	0.66
	1.85
	1.66
	-0.93
	0.64
	1.81

	-5
	-0.92
	0.43
	1.58
	1.35
	-0.94
	0.43
	1.52

	-4
	-0.7
	0.37
	1.37
	1.07
	-0.73
	0.37
	1.35

	-3
	-0.57
	0.33
	1.2
	0.9
	-0.59
	0.33
	1.15

	-2
	-0.5
	0.28
	1.01
	0.78
	-0.51
	0.24
	0.96

	-1
	-0.49
	0.2
	0.91
	0.71
	-0.48
	0.19
	0.83

	0
	-0.41
	0.2
	0.78
	0.61
	-0.42
	0.18
	0.75

	1
	-0.39
	0.16
	0.65
	0.55
	-0.38
	0.15
	0.62

	2
	-0.34
	0.11
	0.57
	0.46
	-0.31
	0.11
	0.54

	3
	-0.28
	0.13
	0.54
	0.41
	-0.27
	0.11
	0.5


Table 5.2.2.2.1-4: Simulation results for HST scenario3 in Table5.1-1 [Huawei: R4-154755]
	SNR (dB)
	HST scenario 3 RSRP accuracy
	HST scenario 3 RSRQ accuracy

	
	5%
	50%
	95%
	relative
	5%
	50%
	95%

	-8
	-1.52
	0.85
	2.4
	-2.37
	-1.5
	0.83
	2.39

	-7
	-1.44
	0.69
	2.16
	-2.13
	-1.38
	0.67
	0.14

	-6
	-0.98
	0.48
	1.88
	-1.46
	-1.01
	0.46
	1.84

	-5
	-0.97
	0.42
	1.59
	-1.39
	-0.99
	0.41
	1.55

	-4
	-0.71
	0.35
	1.38
	-1.06
	-0.7
	0.33
	1.34

	-3
	-0.6
	0.32
	1.2
	-0.92
	-0.32
	0.29
	1.17

	-2
	-0.53
	0.25
	1.03
	-0.78
	-0.54
	0.23
	0.98

	-1
	-0.49
	0.22
	0.91
	-0.71
	-0.49
	0.21
	0.86

	0
	-0.41
	0.15
	0.8
	-0.56
	-0.38
	0.14
	0.75

	1
	-0.32
	0.16
	0.7
	-0.54
	-0.33
	0.15
	0.63

	2
	-0.31
	0.14
	0.59
	-0.45
	-0.32
	0.13
	0.56

	3
	-0.26
	0.11
	0.49
	-0.38
	-0.26
	0.1
	0.47


Table 5.2.2.2.1-5: RSRP Simulation results [Intel: R4-154157]
	Propagation conditions
	Reference SNR(dB)
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	HST875
	-6
	-0.8
	0.83
	2.3
	[-0.8, 2.3]
	[-1.63,1.47]

	HST scenario3
	-6
	-1.1
	0.7
	2.2
	[-1.1, 2.2]
	[-1.8, 1.5]

	EVA875
	-6
	-2.0
	-0.25
	1.6
	[-2.2, 1.6]
	[-1.95, 1.85]

	AWGN
	-6
	-0.82
	0.83
	2.3
	[-0.82, 2.3]
	[-1.65,1.47]


Table 5.2.2.2.1-6: RSRQ Simulation results [Intel: R4-154157]
	Propagation conditions
	Reference SNR(dB)
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	HST875
	-3
	-1.2
	0.17
	1.24
	[-1.2, 1.24]
	[-1.37,1.07]

	HST scenario3
	-3
	-1.3
	0.02
	1.3
	[-1.3,1.3]
	[-1.32,1.28]

	EVA875
	-3
	-2.0
	-0.25
	1.6
	[-2.3,1.6]
	[-2.05,1.85]

	AWGN
	-3
	-0.82
	0.83
	2.3
	[-0.82, 2.3]
	[-1.65, 1.47]


Table 5.2.2.2.1-7: Absolute RSRP measurement results [CATT: R4-154405]
	Propagation
condition
	
	-8dB
	-6dB
	-3dB
	0dB
	3dB

	AWGN
	5%-tile
	0.6001
	-0.0006
	-0.212
	-0.1824
	-0.13

	
	95%-tile
	2.3142
	1.5018
	0.8675
	0.5531
	0.3591

	
	Absolute accuracy
	2.3142
	1.5018
	0.8675
	0.5531
	0.3591

	
	Relative accuracy
	0.9031
	0.7766
	0.5506
	0.3984
	0.2721

	EVA875
	5%-tile
	0.5782
	-0.1398
	-0.5518
	-0.5880
	-0.616

	
	95%-tile
	2.4434
	1.7682
	1.2584
	1.1038
	1.0616

	
	Absolute accuracy
	2.4434
	1.7682
	1.2584
	1.1038
	1.0616

	
	Relative accuracy
	1.0012
	1.0276
	0.9342
	0.8837
	0.8551

	HST 875
	5%-tile
	0.6078
	0.0335
	-0.1728
	-0.1888
	-0.1385

	
	95%-tile
	2.2053
	1.4742
	0.8062
	0.5078
	0.3215

	
	Absolute accuracy
	2.2053
	1.4742
	0.8062
	0.5078
	0.3215

	
	Relative accuracy
	0.9711
	0.8043
	0.5001
	0.3573
	0.2444

	HST  scenario 3
	5%-tile
	0.7129
	0.0496
	-0.1849
	-0.1905
	-0.1648

	
	95%-tile
	2.2251
	1.4134
	0.7842
	0.4909
	0.3117

	
	Absolute accuracy
	2.2251
	1.4134
	0.7842
	0.4909
	0.3117

	
	Relative accuracy
	0.8114
	0.7636
	0.5083
	0.3412
	0.24


Table 5.2.2.2.1-8: Absolute RSRQ measurement results [CATT: R4-154405]
	Propagation
condition
	
	-8dB
	-6dB
	-3dB
	0dB
	3dB

	AWGN
	5%-tile
	0.6411
	0.0176
	-0.1915
	-0.1769
	-0.1258

	
	95%-tile
	2.2473
	1.455
	0.8458
	0.5055
	0.3333

	
	Absolute accuracy
	2.2473
	1.455
	0.8458
	0.5055
	0.3333

	
	Relative accuracy
	0.8376
	0.7573
	0.5399
	0.3492
	0.2379

	EVA875
	5%-tile
	0.6298
	-0.1609
	-0.6258
	-0.5811
	-0.5226

	
	95%-tile
	2.3299
	1.4889
	0.7904
	0.3898
	0.1710

	
	Absolute accuracy
	2.3299
	1.4889
	0.7904
	0.5811
	0.5266

	
	Relative accuracy
	0.9163
	0.9041
	0.7540
	0.4939
	0.3479

	HST 875
	5%-tile
	0.5865
	0.0177
	-0.1635
	-0.1727
	-0.1322

	
	95%-tile
	2.245
	1.4048
	0.791
	0.4673
	0.2879

	
	Absolute accuracy
	2.245
	1.4048
	0.791
	0.4673
	0.2879

	
	Relative accuracy
	0.9929
	0.8071
	0.4783
	0.3233
	0.2102

	HST  scenario 3
	5%-tile
	0.7298
	0.0177
	-0.2211
	-0.1802
	-0.1472

	
	95%-tile
	2.1492
	1.3645
	0.7569
	0.46
	0.2808

	
	Absolute accuracy
	2.1492
	1.3645
	0.7569
	0.46
	0.2808

	
	Relative accuracy
	0.8109
	0.7814
	0.5389
	0.3219
	0.2146


Table 5.2.2.2.1-9: Absolute RSRP measurement results [Sumsung: R4-154447]
	Channel
	SNR(dB)
	Absolute RSRP accuracy

	
	
	5%
	50%
	95%
	Δ(5,95)
	Absolute accuracy

	AWGN
	-8
	-0.8
	1.6
	3.1
	3.9
	3.1

	
	-6
	-0.2
	1.2
	2.4
	2.6
	2.4

	
	-3
	-0.1
	0.8
	1.6
	1.7
	1.6

	
	0
	0
	0.5
	1.1
	1.1
	1.1

	
	3
	0
	0.4
	0.8
	0.8
	0.8

	EVA 875Hz
	-8
	-2.1
	0.8
	2.6
	4.7
	2.6

	
	-6
	-1.3
	0.5
	1.9
	3.2
	1.9

	
	-3
	-0.9
	0.2
	1.1
	2
	1.1

	
	0
	-0.7
	0
	0.7
	1.3
	0.7

	
	3
	-0.5
	0
	0.4
	0.9
	0.5

	HST 875Hz
	-8
	-0.9
	1.7
	3.2
	4.1
	3.2

	
	-6
	-0.3
	1.3
	2.5
	2.8
	2.5

	
	-3
	-0.1
	0.8
	1.6
	1.7
	1.6

	
	0
	-0.1
	0.5
	1.1
	1.2
	1.1

	
	3
	-0.1
	0.4
	0.8
	0.8
	0.8

	HST Scenario3
	-8
	-0.9
	1.7
	3.4
	4.3
	3.4

	
	-6
	-0.3
	1.3
	2.6
	2.8
	2.6

	
	-3
	-0.2
	0.8
	1.7
	1.9
	1.7

	
	0
	-0.1
	0.5
	1.2
	1.2
	1.2

	
	3
	-0.1
	0.4
	0.8
	0.9
	0.8


Table 5.2.2.2.1-10: RSRP simulation results [ZTE: R4-154711]
	Delta RSRP
	5%
	95%
	Relative Accuracy
	Absolute Accuracy
(50%)

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-8
	0.8634
	3.1402
	±1.1384
	2.0343

	　
	-6
	0.0068
	2.1793
	±1.0862
	1.1448

	　
	-3
	-0.4267
	1.3306
	±0.8786
	0.4972

	　
	0
	-0.3825
	0.8620
	±0.6222
	0.2669

	　
	3
	-0.2495
	0.5738
	±0.4117
	0.1656

	EVA[875Hz]
	-8
	0.0455
	3.3873
	±1.6709
	1.6962

	　
	-6
	-0.8869
	1.9822
	±1.4345
	0.5500

	　
	-3
	-1.5428
	0.5586
	±1.0507
	-0.4965

	　
	0
	-1.7634
	-0.1213
	±0.8210
	-0.9323

	　
	3
	-1.7872
	-0.4519
	±0.6677
	-1.1088

	HST[875Hz]
　

　
　
　
	-8
	0.8602
	3.117
	±1.128
	2.025

	
	-6
	 0.0057
	2.173
	±1.084
	1.139

	
	-3
	-0.386
	1.301
	±0.8435
	0.4794

	
	0
	-0.3626
	 0.842
	±0.6023
	0.2393

	
	3
	-0.2826
	0.5434
	± 0.413
	0.1322


Table 5.2.2.2.1-11: RSRQ simulation results [ZTE: R4-154711]
	Delta RSRQ
	5%
	95%
	Relative Accuracy
	Absolute Accuracy
(50%)

	Channel
	SNR(dB)
	
	
	
	

	AWGN
	-8
	0.8731
	3.1489
	±1.1379
	2.0345

	　
	-6
	0.0098
	2.2074
	±1.0988
	1.1429

	　
	-3
	-0.4014
	1.3071
	±0.8543
	  0.4946


	　
	0
	-0.3652
	0.8396
	±0.6024
	0.2644

	　
	3
	-0.2427
	0.5528
	±0.3978
	0.1639

	EVA

[875Hz]
	-8
	0.2219
	3.4751
	±1.6266
	1.8350

	
	-6
	-0.7267
	2.0715
	±1.3991
	0.6945

	　
	-3
	-1.4568
	0.6920
	±1.0744
	-0.3762

	
	0
	-1.6471
	-0.0788
	±0.7841
	-0.8717

	　
	3
	-1.7000
	-0.4589
	±0.6206
	-1.0857

	HST

[875Hz]
　

　
　
　
	-8
	0.8759
	 3.09
	±1.107
	 2.02

	
	-6
	-0.0012
	2.147
	±1.074
	1.134

	
	-3
	-0.4176
	1.27
	± 0.844
	0.4732

	
	0
	-0.3622
	0.8076
	±0.5849
	0.2325

	
	3
	-0.2656
	0.5241
	±0.3948
	0.1256


5.2.2.2.2 Summary

Summary in this section is based on the simulation results and conclusions from interested companies.
1) For the high speed train RRM, the ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise. For RSRQ, RSSI includes noise.
1) Based on the evaluations, the existing high Doppler requirements defined in TS 36.133 could be reused for existing high speed scenarios.
-----------------------------------------------------------End of TP---------------------------------------------------------
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