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1 Introduction

At RAN plenary meeting #66, the new study item “Study on performance enhancements for high speed scenario in LTE” was approved [1]. One of the objectives of the study item is to evaluate RRM performance under existing high speed scenarios. In last RAN4 meeting, TP for RRM Simulation assumption under existing high speed scenarios was agreed in [2].
In this contribution, we provide RSRP measurement accuracy results under existing high speed scenarios.
2 Simulation assumptions
As agreed in [2], detailed simulation parameters were given in table 1 below.
Table 1: Simulation parameters for 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 in Table5.1-1
	AWGN for alignment purposes

	CP Length
	Normal
	

	Frequency band
	2.7 GHz
	

	Ês/Iot
	-8 to +3 dB
	To be varied


3 Simulation results
Tabel1 below summarizes absolute RSRP measurement accuracy under AWGN, HST[875Hz], EVA [875Hz] and HST scenario3. Figure 1~4 show delta RSRP distribution under different SNR points and channel models. 
Tabel1: Absolute RSRP measurement accuracy

	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
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Figure1: Delta RSRP vs. SNR under AWGN
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Figure2: Delta RSRP vs. SNR under EVA 875Hz
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Figure3: Delta RSRP vs. SNR under HST 875Hz
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Figure4: Delta RSRP vs. SNR under HST scenario3


Measured ideal RSRP values across time domain with 40ms sampling rate was shown in figure 5 below. We can observe that, ideal RSRP value is extreme low between frequency offset transition period (UE go across the cell). It’s due to during frequency offset transition period, frequency offset sharply decline or rise and each received signal sample in time domain will suffer different frequency offset and this will introduce inter-interference between sub-carriers in frequency domain.
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Figure5: Ideal RSRP values under HST 875Hz
Based on the simulation results, we can observe that:
· Under EVA875Hz, absolute RSRP measurement accuracy is better than AWGN channel due to diversity gain in time domain.
· For HST 875Hz and HST scenario3, absolute RSRP measurement accuracy is similar as AWGN channel.
Observation1: under existing high speed scenarios with upper to 875Hz Doppler shift/spread, absolute RSRP measurement accuracy can meet existing RRM measurement accuracy requirements.

4 Conclusion
In this contribution, we provide RSRP measurement accuracy results under existing high speed scenarios.
Based on the simulation results, we can observe that:

· Under EVA875Hz, absolute RSRP measurement accuracy is better than AWGN channel due to diversity gain in time domain.
· For HST 875Hz and HST scenario3, absolute RSRP measurement accuracy is similar as AWGN channel.
Observation1: under existing high speed scenarios with upper to 875Hz Doppler shift/spread, absolute RSRP measurement accuracy can meet existing RRM measurement accuracy requirements.
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