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1 Introduction
In RAN4 meeting #75, the simulation assumptions for the RSRP/RSRQ accuracy requirement of the legacy high speed train scenarios had been agreed[1]. In this contribution, we provide our simulation results for the RSRP/RSRQ measurement of the legacy high speed train scenarios.
2 Simulation assumptions
Table 1 lists the simulation parameters for RSRP and RSRQ measurement under the legacy high Doppler conditions, which is based on the parameters agreed in [1].
Table 1 Simulation parameters for RSRP/RSRQ measurement

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	Both RSRP and RSSI measured over 6 RB

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	-
	Implementation dependent

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	The receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions
	Baseline: AWGN, EVA[875],  HST [875] , HST scenario3 
	AWGN for alignment purposes

	CP Length
	Normal
	

	Frequency band
	2.7 GHz
	

	Ês/Iot
	-8, -6dB, -3dB, 0dB,  3dB
	


3 Simulation results
3.1 RSRP Simulation Results
Simulation results for RSRP/RSRQ measurement of AWGN, EVA875, HST scenario 3 and HST 875 channel model are shown in Table 2 and Table 3 respectively, the corresponding CDF curves are given in Annex. 
Table 2 Absolute RSRP measurement results
	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 3 Absolute RSRQ measurement results
	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


It can be seen from the simulation results that the RSRP/RSRQ measurement accuracy under HST channel conditions is better than that under EVA channel conditions. Although the RSRP/RSRQ measurement inaccuracy under EVA875 channel condition is larger compared to the RSRP/RSRQ measurement inaccuracy under HST scenario 3 and HST 875 propagation conditions, current RSRP/RSRQ accuracy requirements for the high speed conditions can be met.
For the issues of RSRP/RSRQ accuracy requirement in TS 36.133 under legacy HST scenarios, some options are summarized as following.
Observation 1: Three options can be considered for RSRP/RSRQ accuracy requirement in TS36.133 under legacy HST scenarios:
· Option 1: Not specify additional RSRP/RSRQ accuracy requirement under legacy HST scenarios.
· Option 2: Replace the EVA300 and EVA600 propagation conditions by EVA 875.
· Option 3: Specify additional test cases for EVA 875.
We propose that:
Proposal 1: Not specify additional RSRP/RSRQ accuracy requirement under legacy HST scenarios.
4 Conclusions
In this contribution, we evaluate the RSRP/RSRQ measurement for the legacy high speed train scenarios. For the issues of RSRP/RSRQ accuracy requirement in TS 36.133 under legacy HST scenarios
Observation 1: Three options can be considered for RSRP/RSRQ accuracy requirement in TS36.133 under legacy HST scenarios:
· Option 1: Not specify additional RSRP/RSRQ accuracy requirement under legacy HST scenarios.
· Option 2: Replace the EVA300 and EVA600 propagation conditions by EVA 875.
· Option 3: Specify additional test cases for EVA 875.
We propose that
Proposal 1: Not specify additional RSRP/RSRQ accuracy requirement under legacy HST scenarios.
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6 Annex
6.1 CDF curves for RSRP/RSRQ measurement
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Figure 1 Absolute RSRP CDF curves
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Figure 2 Absolute RSRQ CDF curves
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