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Discussion
1  Introduction
The issue of significant RSRP/RSRQ variation in high Doppler condition was first pointed out by the operator[1][2]. In R4-141448 and WF R4-142340 from previous meeting, the long term average for ideal RSRP/RSRQ is considered in order to evaluate if a fixed reference value is applicable for measurement accuracy requirement. In this paper, we provide our analysis and simulation to check this condition. 
2  Ideal RSRP value analysis in high Doppler condition
The SNR value, the channel type (AWGN, EPA, EVA or ETU or some artificial channels) and the Doppler frequency are common parameters in the link level simulator configuration. It is well known that even the SNR value is fixed, the actual SNR is time varying in fading channel. 
The average SNR should be close to the configured value by long term average. The “long term” is actually vague and the level crossing rate could be a method to quantify the “long term”. 

Fig. 1 and Fig. 2 show the examples from our simulator output. The SNR is set as 20dB and the per-subframe SNR is plotted. For Doppler = 5Hz, the simple rule of thumb is that, the SNR curve can go across 20dB once with positive slope in 200ms. As 10000 subframes are collected, there could be level crossing of 50 times. Our simulation statistics shows it is 49 and 45 respectively from two received antennas. 

Fig. 4 shows the example of averaging consecutive 1000 subframes to derive ideal RSRP for Doppler = 5Hz. The theoretical level crossing number is simply 5 in 1000 subframes. Then it is not surprised to see that the RSRP/Noc still shows signification variation.
For EVA 600Hz channel, the level crossing could happen once in 2 subframes. For the measurement period = 200ms, the level crossing number could reach 100. Fig. 5 shows the CDF of the ideal RSRP/Noc, where different sampling number is configured in 200ms measurement period. It should be noted that the thermal noise is not added and the per-subframe RSRP is derived by max(Rx0, Rx1). It is seen that, the difference from 95% to 5% is only 0.3dB as 200 samples are taken for average. However as the sample number is reduced, the deviation is increased.
Fig.6 and Table 2 shows the ideal RSRP statistic with different sample number in 1000ms measurement period for EVA 600Hz channel. It is seen that even the 100 samples are taken, the difference from 95% to 5% is about 0.36dB. So, the channel (Doppler) dependent tolerance can be ignored for longer measurement period. 
From the simulation, we can derive that,

Observation 1: The fixed reference value is feasible for high Doppler RRM test

Observation 2: The channel (Doppler) dependent tolerance can be ignored for longer measurement period around 1000ms
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 Fig. 1, per-subframe SNR from Rx 0, at Doppler = 5Hz      Fig. 2, per-subframe SNR from Rx 1, at Doppler = 5Hz     
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   Fig. 3, per-subframe SNR from max(Rx0, Rx1)           Fig. 4, SNR by 1000 subframe average of Fig. 3
[image: image5.png]CDF

EVAB00Hz, measurement period = 200ms

—— 200 samples
—— 40 samples
—— 5 samples

0 205 21 215 2 25
1Dxlog10)( ideal RSRP from two Rx/Noc) (d)

i
85 19 195

)



 [image: image6.png]CDF

EVAB00Hz, measurement period = 1000ms

| —=— 1000 samples
—=— 200 samples
—=— 100 samples
—— &0 samples
—— 25 samples

il
185 il M5 21 215 2
1Dxlog10)( ideal RSRP from two Rx/Noc) (d)




   Fig. 5, CDF of different sample number in 200ms   Fig. 6, CDF of different sample number in 1000ms
	
	 5% (dB)
	95% (dB)
	diff of 95% - 5% (dB) 

	200 samples
	20.65
	20.95
	0.3

	40 samples
	20.45
	21.10
	0.65

	5 samples
	19.85
	21.65
	1.8


Table 1, ideal RSRP/Noc by different sample number in 200ms measurement period
	
	 5% (dB)
	95% (dB)
	diff of 95% - 5% (dB) 

	1000 samples
	20.75
	20.85
	0.1

	200 samples
	20.7
	20.9
	0.2

	100 samples
	20.6
	20.96
	0.36

	50 samples
	20.5
	21.05
	0.55

	25 samples
	20.4
	21.15
	0.75


Table 2, ideal RSRP/Noc by different sample number in 1000ms measurement period
3  Conclusion 
It is observed that,
Observation 1: The fixed reference value is feasible for high Doppler RRM test

Observation 2: The channel (Doppler) dependent tolerance can be ignored for longer measurement period around 1000ms
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