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1.  Introduction
In RAN4#72bis meeting, there were some discussions on how to specify RSRP/RSRQ measurement accuracy under high Doppler. The methodology to derive the requirement was proposed in [1]. After discussion, there was agreement on the methodology for define absolute accuracy requirement under high Doppler which is as following.
For absolute accuracy the additional margin over AWGN requirement is considered based on company average results of:

Mabsolute, fading, average – Mabsolute, AWGN,average where Mabsolute is derived from individual company results by Mabsolute=max(abs(CDF_value at 95th percentile) ,abs( CDF value at 5th percentile))
In this paper we provide analysis on how to derive relative accuracy requirements under high Doppler.
2. Discussion
In [1] the methodology for deriving both absolute accuracy requirement and relative accuracy requirements are proposed. 

Mrelative=CDF_value at 95th percentile – CDF value at 5th percentile

Mabsolute and Mrelative could be averaged between companies, and the additional accuracy margins for the requirements would be given by

Relative accuracy margin = Mrelative, fading,average - Mrelative, AWGN, average
Regarding how to define the relative accuracy margin, current evaluation approach is by using (CDF_value at 95th percentile – CDF value at 5th percentile) to the relative accuracy requirement. From statistics view it maybe fine to use this approach to derive requirements at certain channel models. It is not appropriate, however, to use this kind of Mrelative to derive the margin between fading channel and AWGN channel because only spread of measurement is taken into account other than both spread and bias of measurement. Suppose for one implementation the spread of measurement increases very small whereas the bias changes a lot, either increase or decrease depends on implementation, the relative accuracy margin would be very small which can not reflect the actual margin needed for fading channel.
As relative accuracy is defined as difference between one measurement from one cell and one measurement from another cell it is straightforward to use two cells in simulation where relative accuracy can be calculated directly from measurements from the two cells in one measurement period. The comparison of the measurement of the two cells takes spread as well as bias of the measurement into account. Therefore we suggest to use two cell simulation to derive the relative accuracy margin for fading channel. 

The methodology is proposed as following.
Mrelative= CDF_value at 95th percentile – CDF value at 5th percentile, Where
CDF_value is the relative measurement accuracy of two cells in one simulation.
Mrelative could be averaged between companies, and the additional accuracy margins for the requirements would be given by

Relative accuracy margin = Mrelative, fading,average - Mrelative, AWGN, average
2.1 Relative measurement accuracy

Table 1 and Table 2 are the simulation results of two cell simulation under colliding CRS which were provided in [2]. 
Table 1 RSRP measurement accuracy simulation results (Colliding CRS)

	Channel
	(SNR1 (dB), SNR2 (dB))
	Absolute Delta RSRP
	Absolute Accuracy
	Delta to AWGN (absolute)
	Relative Delta RSRP
	Relative Accuracy
	Delta to AWGN (relative)

	
	
	5%
	95%
	
	
	5%
	95%
	
	

	AWGN
	(6, 1)
	-0.32 
	2.12 
	2.12 
	0.00 
	-0.49 
	2.09 
	2.09 
	0.00 

	
	(-4.7, -4.7)
	-0.02 
	2.25 
	2.25 
	0.00 
	-1.60 
	1.59 
	1.60 
	0.00 

	
	(0, 0)
	-0.58 
	1.28 
	1.28 
	0.00 
	-1.30 
	1.29 
	1.30 
	0.00 

	HST
	(6, 1)
	-0.39 
	2.14 
	2.14 
	0.02 
	-0.60 
	2.13 
	2.13 
	0.04 

	
	(-4.7, -4.7)
	0.00 
	2.20 
	2.20 
	-0.04 
	-1.56 
	1.75 
	1.75 
	0.15 

	
	(0, 0)
	-0.62 
	1.35 
	1.35 
	0.07 
	-1.39 
	1.33 
	1.39 
	0.09 

	EVA300
	(6, 1)
	-0.19 
	3.55 
	3.55 
	1.43 
	-1.60 
	3.77 
	3.77 
	1.68 

	
	(-4.7, -4.7)
	-0.18 
	3.34 
	3.34 
	1.09 
	-2.45 
	2.46 
	2.46 
	0.86 

	
	(0, 0)
	-1.09 
	2.90 
	2.90 
	1.62 
	-2.83 
	2.86 
	2.86 
	1.56 

	EVA600
	(6, 1)
	0.06 
	3.20 
	3.20 
	1.08 
	-1.32 
	3.25 
	3.25 
	1.16 

	
	(-4.7, -4.7)
	-0.04 
	2.96 
	2.96 
	0.72 
	-2.23 
	2.11 
	2.23 
	0.63 

	
	(0, 0)
	-0.97 
	2.45 
	2.45 
	1.17 
	-2.51 
	2.23 
	2.51 
	1.21 


Table 2 RSRQ measurement accuracy simulation results (Colliding CRS)
	Channel
	(SNR1 (dB), SNR2 (dB))
	Absolute Delta RSRQ
	Absolute Accuracy
	Delta to AWGN (absolute)
	Relative Delta RSRQ
	Relative Accuracy
	Delta to AWGN (relative)

	
	
	5%
	95%
	
	
	5%
	95%
	
	

	AWGN
	(6, 1)
	-0.28 
	2.09 
	2.09 
	0.00 
	-0.51 
	2.05 
	2.05 
	0.00 

	
	(-4.7, -4.7)
	0.02 
	2.21 
	2.21 
	0.00 
	-1.57 
	1.60 
	1.60 
	0.00 

	
	(0, 0)
	-0.53 
	1.24 
	1.24 
	0.00 
	-1.27 
	1.26 
	1.27 
	0.00 

	HST
	(6, 1)
	-0.37 
	2.07 
	2.07 
	-0.01 
	-0.57 
	2.10 
	2.10 
	0.05 

	
	(-4.7, -4.7)
	0.02 
	2.15 
	2.15 
	-0.06 
	-1.51 
	1.73 
	1.73 
	0.13 

	
	(0, 0)
	-0.58 
	1.32 
	1.32 
	0.07 
	-1.38 
	1.30 
	1.38 
	0.11 

	EVA300
	(6, 1)
	0.35 
	3.16 
	3.16 
	1.08 
	0.19 
	3.71 
	3.71 
	1.66 

	
	(-4.7, -4.7)
	-0.11 
	2.55 
	2.55 
	0.34 
	-1.91 
	1.82 
	1.91 
	0.32 

	
	(0, 0)
	-0.74 
	1.75 
	1.75 
	0.51 
	-1.82 
	2.04 
	2.04 
	0.77 

	EVA600
	(6, 1)
	0.35 
	2.93 
	2.93 
	0.84 
	0.05 
	3.29 
	3.29 
	1.24 

	
	(-4.7, -4.7)
	-0.03 
	2.48 
	2.48 
	0.26 
	-1.97 
	1.82 
	1.97 
	0.37 

	
	(0, 0)
	-0.71 
	1.69 
	1.69 
	0.44 
	-1.80 
	1.64 
	1.80 
	0.53 


Note that the absolute accuracy are calculated as max (abs (Absolute Delta RSRP at 95%), abs (Absolute Delta RSRP at 5%)) and the relative accuracy are calculated as max (abs (Relative Delta RSRP at 95%), abs (Relative Delta RSRP at 5%))

From above simulation results it can be seen that RSRP/RSRQ measurement accuracy under HST is almost the same as that under AWGN channel. There is degradation of RSRP/RSRQ measurement accuracy under EVA300 and EVA600 channel compared to AWGN. EVA300 is the worst channel in terms of measurement accuracy so we take this channel to derive relative accuracy margin.

It can be seen from Table 1 that though the Es/Iot of target cell is -6dB under different setup (6,1) and (-4.7,-4.7) of two cells in the simulation the relative accuracy is quite different, which is 3.77dB for (6,1) configuration and 2.46dB for (-4.7, -4.7dB) configuration. The relative accuracy difference between EVA300 and AWGN is also different for the two configurations. 
Based on our simulation results, the relative accuracy margin is calculated below.

For RSRP,

Es/Iot = -6dB, additional relative margin = 3.77 – 2.09 = 1.68 dB,
Es/Iot = -3dB, additional relative margin = 2.86 – 1.30 = 1.56 dB,

For RSRQ,

Es/Iot = -6dB, additional relative margin = 3.71 – 2.05 = 1.66 dB,

Es/Iot = -6dB, additional relative margin = 2.04 – 1.27 = 0.77 dB,

The final requirement can be derived by averaging relative accuracy under fading channel and AWGN channel respectively among companies.

3. Conclusions
In this paper we provided analysis on relative measurement accuracy requirements under high Doppler. Based on analysis proposals were given as below.
Proposal 1: The Intra and inter frequency RSRP/RSRQ measurement accuracy requirements for high Doppler are specified under EVA300 channel model.
Proposal 2: Methodology for deriving relative accuracy requirement
Mrelative= CDF_value at 95th percentile – CDF value at 5th percentile, Where

CDF_value is the relative measurement accuracy of two cells in one simulation.
Mrelative could be averaged among companies, and the additional accuracy margins for the requirements would be given by

Relative accuracy margin = Mrelative, fading,average - Mrelative, AWGN, average
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