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1 Introduction
Based on the agreed simulation assumption for measurement accuracy for SFN channel [1], the corresponding simulation results are provided [2-6]. In this contribution TP on accuracy simulation results for SFN channel is proposed for TR 36.878[7].
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6.3.2.1.2 RSRP/RSRQ accuracy
6.3.2.1.2.1 Simulation results

Table xxx and Table xxx provide the simulation results for RSRP and RSRQ accuracy for AWGN, EVA 875 and SFN with 2 set parameters specified in Table 6.2.3.1-1 and Table 6.2.3.1-2. 

Table 6.3.2.1.2.1-1 RSRP/ RSRQ accuracy under AWGN (Huawei) [R4-154768]
	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 6.3.2.1.2.1-2 RSRP/ RSRQ accuracy under EVA875 (Huawei) [R4-154768]
	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 6.3.2.1.2.1-3 RSRP/ RSRQ accuracy under SFN with Parameters defined in Table 6.2.3.1-1 (Huawei) [R4-154768]
	SFN Ds=1000m, Dmin=10m

	SNR (dB)
	RSRP accuracy
	RSRQ accuracy

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

	-8
	-1.64
	0.78
	2.42
	-2.42
	-1.61
	0.73
	2.4

	-7
	-1.07
	0.72
	2.22
	-1.79
	-1.04
	0.72
	2.14

	-6
	-1.23
	0.55
	1.8
	-1.78
	-1.23
	0.51
	1.78

	-5
	-0.87
	0.48
	1.63
	-1.35
	-0.83
	0.48
	1.6

	-4
	-0.73
	0.44
	1.36
	-1.17
	-0.7
	0.42
	1.36

	-3
	-0.5
	0.39
	1.24
	-0.89
	-0.52
	0.37
	1.18

	-2
	-0.51
	0.34
	1.12
	-0.85
	-0.5
	0.32
	1.07

	-1
	-0.44
	0.27
	0.87
	-0.71
	-0.4
	0.25
	0.85

	0
	-0.33
	0.22
	0.82
	-0.6
	-0.32
	0.22
	0.79

	1
	-0.33
	0.21
	0.68
	-0.54
	-0.31
	0.21
	0.65

	2
	-0.3
	0.17
	0.63
	-0.47
	-0.26
	0.15
	0.62

	3
	-0.23
	0.18
	0.55
	-0.41
	-0.2
	0.16
	0.51


Table 6.3.2.1.2.1-4 RSRP/ RSRQ accuracy under SFN with Parameters defined in Table 6.2.3.1-2 (Huawei) [R4-154768]
	SFN Ds=500m, Dmin=5m

	SNR (dB)
	RSRP accuracy
	RSRQ accuracy

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

	-8
	-1.39
	0.86
	2.55
	-2.25
	-1.42
	0.87
	2.49

	-7
	-1.28
	0.70
	2.13
	-1.98
	-1.24
	0.71
	2.11

	-6
	-0.99
	0.52
	1.85
	-1.51
	-0.98
	0.53
	1.81

	-5
	-0.8
	0.5
	1.61
	-1.3
	-0.76
	0.48
	1.61

	-4
	-0.72
	0.4
	1.41
	-1.12
	-0.7
	0.37
	1.4

	-3
	-0.59
	0.37
	1.17
	-0.96
	-0.6
	0.35
	1.13

	-2
	-0.45
	0.34
	1.05
	-0.79
	-0.41
	0.32
	1

	-1
	-0.36
	0.28
	0.91
	-0.64
	-0.37
	0.27
	0.87

	0
	-0.39
	0.21
	0.85
	-0.64
	-0.38
	0.21
	0.82

	1
	-0.33
	0.19
	0.7
	-0.52
	-0.3
	0.2
	0.65

	2
	-0.3
	0.17
	0.62
	-0.47
	-0.27
	0.16
	0.58

	3
	-0.25
	0.16
	0.55
	-0.41
	-0.23
	0.16
	0.52


Table 6.3.2.1.2.1-5 RSRP measurement accuracy [Intel: R4-154156]
	Propagation conditions
	Reference SNR(dB)
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	HST_SFN
	-6
	-0.73
	0.78
	2.3
	[-0.73, 2.3]
	[-1.51, 1.52]

	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 6.3.2.1.2.1-6 RSRQ measurement accuracy [Intel: R4-154156]
	Propagation conditions
	Reference SNR(dB)
	5%
	50%
	95%
	Absolute accuracy
	Relative accuracy

	HST_SFN
	-3
	-1.2
	0
	1.3
	[-1.2, 1.3]
	[-1.2, 1.3]

	EVA875
	-3
	-2.1
	-0.65
	0.63
	[-2.3, 0.63]
	[-1.65, 1.28]

	AWGN
	-3
	-0.95
	0.1
	1.4
	[-0.95, 1.4]
	[-1.1, 1.3]


Table 6.3.2.1.2.1-7 Absolute RSRP measurement results [CATT: R4-154404]
	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

	SFN
	5%-tile
	0.5981
	-0.0318
	-0.3285
	-0.3495
	-0.2997

	
	95%-tile
	2.1098
	1.3206
	0.6980
	0.3920
	0.2242

	
	Absolute accuracy
	2.1098
	1.3206
	0.6980
	0.3920
	0.2997

	
	Relative accuracy
	0.8345
	0.7162
	0.5374
	0.3824
	0.2703


Table 6.3.2.1.2.1-8 Absolute RSRQ measurement results [CATT: R4-154404]
	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

	SFN
	5%-tile
	0.5857
	-0.0324
	-0.3435
	-0.3405
	-0.2995

	
	95%-tile
	2.1071
	1.3
	0.6718
	0.3632
	0.2006

	
	Absolute accuracy
	2.1071
	1.3
	0.6718
	0.3632
	0.2995

	
	Relative accuracy
	0.8277
	0.7153
	0.5401
	0.3688
	0.2637


Table 6.3.2.1.2.1-9 Absolute RSRP measurement results [Samsung: R4-154449]
	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

	SFN 2 Tap
	-8
	-1.1
	1.5
	3.1
	4.2
	3.1

	
	-6
	-0.4
	1.2
	2.3
	2.7
	2.3

	
	-3
	-0.2
	0.7
	1.5
	1.7
	1.5

	
	0
	-0.2
	0.4
	1
	1.2
	1

	
	3
	-0.2
	0.3
	0.7
	0.9
	0.7


Table 6.3.2.1.2.1-10 RSRP measurement results [ZTE: R4-154712]

	Delta RSRP
	5%
	95%
	Relative Accuracy
	Absolute Accuracy
(50%)

	Channel
	SNR(dB)
	
	
	
	

	SFN Set1
	-8
	0.5960
	3.1229
	±1.2635
	1.9178

	　
	-6
	-0.0892
	2.1039
	±1.0966
	1.0281

	　1000m
	-3
	-0.5147
	1.2244
	±0.8696
	0.3499

	　
	0
	-0.5352
	0.7350
	±0.6351
	0.0956

	　
	3
	-0.4742
	0.4666
	±0.4704,
	0.0155

	SFN

Set2
	-8
	0.3057
	3.0810
	±1.3876
	1.7621

	500m　
	-6
	-0.1413
	2.1200
	±1.1306
	0.9789

	　
	-3
	-0.3720
	1.2001
	±0.7860
	0.3994

	　
	0
	-0.3836
	0.7159
	±0.5498
	0.1811

	　
	3
	-0.303
	0.4483
	±0.3757
	0.0838


Table 6.3.2.1.2.1-11 RSRQ measurement results [ZTE: R4-154712]
	Delta RSRQ
	5%
	95%
	Relative Accuracy
	Absolute Accuracy
(50%)

	Channel
	SNR(dB)
	
	
	
	

	SFN Set1
	-8
	0.5725
	3.1153
	±1.2714
	1.9135

	　
	-6
	-0.0812
	2.1169
	±1.0991
	1.0225

	　
	-3
	-0.5140
	1.2199
	±0.8669
	0.3439

	　
	0
	-0.5211
	0.7385
	±0.6298
	0.0902

	　
	3
	-0.4717
	0.4661
	±0.4689 
	0.0205

	SFN Set2
	-8
	0.3197
	3.0740
	±1.3772
	1.7611

	
	-6
	-0.1436
	2.1119
	±1.1278
	0.9769

	　
	-3
	-0.3705
	1.1956
	±0.7830
	 0.3949

	
	0
	-0.3824
	0.7242
	±0.5533
	0.1764

	　
	3
	-0.2933
	0.4476
	±0.3704
	0.0801


6.3.2.1.1 Summary
Summary in this section is based on the link level simulation and conclusions from interested companies. 
1) The ideal RSRP and RSRQ are defined as the signal power under AWGN channel. RSRP excludes noise and RSRQ, RSSI includes noise.
2) For RSRP/RSRQ measurement accuracy requirements under SFN scenarios, the current requirements in high Doppler conditions defined in TS 36.133 could be reused.

-----------------------------------------------------------End of TP---------------------------------------------------------
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