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1. Introduction
A possible issue in RSRP/RSRQ measurement under high Doppler condition was raised in [1]. Since then it has been discussed [2-6] for several meetings and a way forward was agreed [7] in the last meeting. In this contribution, we provide our simulation results for RSRP and RSRQ measurement under high Doppler condition.
2. Simulation results
The simulation assumption is based on [7]. Additionally both subframe #1 and #6 are assumed to be MBSFN subframes considering that worst case for RSRP/RSRQ measurement. Therefore the number of available CRS symbols within 5ms is 5.
Table 1-3 lists 5%-tile, 50%-tile and 95%-tile of CDF for (estimated RSRP - ideal RSRP) and (estimated RSRQ - ideal RSRQ). The graphs of CDF are also shown in Annex. It should be noted that for EVA300/600 two kinds of definitions are used as ideal RSRP/RSRQ. One (Definition 1) is long term averaged RSRP/RSRQ, which are the same as ideal RSRP/RSRQ under AWGN condition. Another (Definition 2) is RSRP which are obtained in simulations without noise. Since RSRQ depends on noise, this definition can apply for only RSRP.
From the simulation results, the followings can be observed.
· For all the propagation conditions, the following existing absolute accuracy requirements are satisfied.
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· RSRP for Definition 1 and RSRQ are underestimated in EVA300/600. The differences between 50%-tile and ideal value in EVA600 are larger than those in EVA300.
Table 1  5%-tile, 50%-tile and 95%-tile of CDF for (estimated RSRP - ideal RSRP) for Definition1
	Propagation
condition
	
	-8dB
	-6dB
	-3dB
	0dB
	3dB

	AWGN
	5%-tile
	-1.0
	-0.8
	-0.6
	-0.4
	-0.4

	
	50%-tile
	0.3
	0.2
	0.2
	0.2
	0.1

	
	95%-tile
	1.6
	1.3
	0.9
	0.8
	0.5

	
	Probability within 
[image: image7.wmf]±

6dB
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	EVA300
	5%-tile
	-3.4
	-3.2
	-2.9
	-2.9
	-3.3

	
	50%-tile
	-0.7
	-0.8
	-1.0
	-1.2
	-1.3

	
	95%-tile
	1.4
	1.3
	1.1
	0.9
	0.7

	
	Probability within 
[image: image8.wmf]±

6dB
	99.8%
	99.8%
	100.0%
	100.0%
	100.0%

	EVA600
	5%-tile
	-3.8
	-3.3
	-3.3
	-3.2
	-3.4

	
	50%-tile
	-1.2
	-1.3
	-1.4
	-1.5
	-1.7

	
	95%-tile
	0.8
	0.5
	0.3
	0.1
	0.0

	
	Probability within 
[image: image9.wmf]±

6dB
	99.6%
	100.0%
	100.0%
	100.0%
	100.0%

	HST
	5%-tile
	-1.6
	-1.4
	-1.1
	-0.9
	-0.9

	
	50%-tile
	0.1
	-0.1
	-0.2
	-0.2
	-0.3

	
	95%-tile
	1.4
	1.0
	0.6
	0.4
	0.2

	
	Probability within 
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6dB
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%


Table 2  5%-tile, 50%-tile and 95%-tile of CDF for (estimated RSRP - ideal RSRP) for Definition2
	Propagation

condition
	
	-8dB
	-6dB
	-3dB
	0dB
	3dB

	EVA300
	5%-tile
	-1.4
	-1.0
	-0.7
	-0.5
	-0.4

	
	50%-tile
	0.8
	0.7
	0.5
	0.4
	0.3

	
	95%-tile
	3.0
	2.7
	2.3
	1.8
	1.3

	
	Probability within 
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6dB
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	EVA600
	5%-tile
	-1.9
	-1.4
	-0.9
	-0.7
	-0.5

	
	50%-tile
	0.6
	0.5
	0.4
	0.3
	0.2

	
	95%-tile
	2.8
	2.4
	1.8
	1.4
	1.0

	
	Probability within 
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6dB
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%


Table 3  5%-tile, 50%-tile and 95%-tile of CDF for (estimated RSRQ - ideal RSRQ)
	Propagation

condition
	
	-8dB
	-6dB
	-3dB
	0dB
	3dB

	AWGN
	5%-tile
	-0.9
	-0.7
	-0.4
	-0.4
	-0.4

	
	50%-tile
	0.4
	0.3
	0.3
	0.2
	0.2

	
	95%-tile
	1.6
	1.4
	1.0
	0.8
	0.5

	
	Probability within 
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3.5dB
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	
	Probability within 
[image: image14.wmf]±

2.5dB
	99.6%
	100.0%
	100.0%
	100.0%
	100.0%

	EVA300
	5%-tile
	-3.1
	-2.8
	-2.5
	-2.3
	-2.3

	
	50%-tile
	-0.6
	-0.7
	-0.9
	-0.9
	-0.9

	
	95%-tile
	1.3
	1.1
	0.8
	0.4
	0.3

	
	Probability within 
[image: image15.wmf]±

3.5dB
	96.4%
	98.4%
	99.4%
	99.8%
	99.6%

	
	Probability within 
[image: image16.wmf]±

2.5dB
	90.3%
	91.7%
	95.6%
	96.8%
	97.6%

	EVA600
	5%-tile
	-3.5
	-3.1
	-2.8
	-2.6
	-2.5

	
	50%-tile
	-1.1
	-1.1
	-1.2
	-1.3
	-1.2

	
	95%-tile
	0.8
	0.4
	0.1
	-0.1
	-0.2

	
	Probability within 
[image: image17.wmf]±

3.5dB
	94.9%
	97.6%
	99.4%
	99.8%
	99.8%

	
	Probability within 
[image: image18.wmf]±

2.5dB
	85.5%
	89.3%
	91.3%
	94.5%
	95.4%

	HST
	5%-tile
	-1.5
	-1.2
	-0.9
	-0.7
	-0.5

	
	50%-tile
	0.1
	0.0
	0.0
	0.0
	0.1

	
	95%-tile
	1.5
	1.1
	0.8
	0.6
	0.5

	
	Probability within 
[image: image19.wmf]±

3.5dB
	100.0%
	100.0%
	100.0%
	100.0%
	100.0%

	
	Probability within 
[image: image20.wmf]±

2.5dB
	98.8%
	99.4%
	100.0%
	100.0%
	100.0%


3. Conclusion

In this contribution, we provided our simulation results for RSRP and RSRQ measurement under high Doppler condition. We hope that these results are helpful to discuss further.
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(a) AWGN
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(b) EVA300
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(c) EVA600
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(d) HST


Figure 1  CDF of (estimated RSRP - ideal RSRP) for Definition 1
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(a) EVA300
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(b) EVA600


Figure 2  CDF of (estimated RSRP - ideal RSRP) for Definition 2
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(e) AWGN
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(f) EVA300
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(g) EVA600
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(h) HST


Figure 3  CDF of (estimated RSRQ - ideal RSRQ)

- 1/4 -

_1452960173.unknown

_1452960239.unknown

_1452960259.unknown

_1452960274.unknown

_1452960221.unknown

_1452960040.unknown

_1452959321.unknown

