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1 Introduction
In RAN4#73, absolute accuracy measurement requirements were agreed for [EVA300] propagation conditions. Relative accuracy requirements were left as TBD, with discussion on the methodology for derivation taking place. 
2 Discussion

2.1 Propagation conditions

We begin by discussing propagation conditions. The propagation condition for the requirement was discussed in RAN4#73 and the conclusion may be seen from the meeting report.

Chair: [EVA 300] revisit next meeting on other possibility.

In the simulation work, EVA300, EVA600 and HST conditions have been considered. The additional margins needed in absolute or relative accuracy over AWGN depend on propagation condition and hence it is difficult to derive a measurement accuracy requirement which is generic. As a result, some side condition relating to propagation conditions is necessary to formally define what is meant by “High Doppler”. 
Different criteria may be used to select appropriate propagation conditions for the requirement. In simulations performed by RAN4, EVA300 has been seen by most companies to be slightly more challenging from an accuracy perspective than EVA600 which is a justification for selecting it as the propagation condition in [1]. On the other hand, RAN4 simulations only consider good implementation practice, and it may be that some bad implementations more readily show problems in EVA600 than EVA300. 

Since EVA300 is the more demanding condition in the simulation results in RAN4, a good implementation which meets the requirement at EVA300 should also automatically be able to meet the requirement in EVA600 conditions. Hence we propose that the propagation condition is revisited, and the 36.133 chapter 9 requirement is replaced with EVA300 and EVA600

Proposal 1 : High Doppler requirement applies in EVA300 and EVA600 requirement
In a later phase of work, we expect that tests will be developed for 36.133 annex A, and it could be discussed at that point whether to select EVA300 or EVA600.
2.2 Relative accuracy requirements

There are two possible methodologies for deriving relative accuracy. The first is to consider the CDF and statistics of the measurement of a single cell, and to consider relative accuracy as a measurement of that cell compared with itself. This can be done in either single cell or 2 cell simulations, and various methodologies can be considered for estimating the relative accuracy, which in principle is related to the difference between the 5th percentile and the 95th percentile result.

An alternative approach which can only be applied when two cells are explicitly simulated is to consider a new CDF based on statistics of relative measurement between the cells, ie the metric

(Mcell1 – Mcell2) – (Idealcell1 – Idealcell2)

Where Mcell1 and Mcell2 are the simulated measurement results of cell 1 and cell 2 respectively, and Idealcell1 and Idealcell2 are the calculated ideal measurements for cell 1 and cell 2. Thus the actual difference in measurements between cells is compared with the ideal difference between cells.

Both approaches have different merits. The first approach can be applied to single cell results, or in a generic way to simulations where the two measured cells do not have the same geometry (eg the relative accuracy can be derived using only statistics from the cell with worse SNR in the simulation). On the other hand, the latter approach may give more accurate statistics for a specific configuration.
Although many companies have provided 2 cell results in RAN4, not all results provided prior to RAN4#74  extract statistics for (Mcell1 – Mcell2) – (Idealcell1 – Idealcell2). For this reason, we base analysis on the approach where a cell is compared with itself to derive the absolute requirement. If results are available in RAN4#74 for the alternative statistics then the two approaches could be compared.

In table 1 and table 2, we extract statistics from earlier contributions for additional margin over AWGN of (CDF_value at 95th percentile – CDF value at 5th percentile)/2. The division by 2 has been discussed previously, for example in [1]. 
	
	Ericsson
	CATT
	Intel
	Huawei
	ZTE
	LG
	Samsung

	
	R4-146218[1]
	R4-144279[2] 
	R4-143031[3]
	R4-144501[4]
	R4-144428[5]
	R4-145799[6]
	R4-146077[7]

	AWGN
	0.35
	0.83
	2.25
	
	1.22
	0.27
	0.85

	HST
	0.34
	0.885
	1.50
	1.63
	1.265
	0.495
	1.05

	EVA300
	1.33
	1.415
	
	2.48
	1.87
	1.52
	2.2

	EVA600
	1.01
	1.315
	1.95
	2.20
	1.57
	1.275
	1.95

	
	
	
	
	
	
	
	

	EVA300 Margin
	0.66
	0.59
	N/A
	N/A
	0.60
	1.25
	1.10


Table 1 : RSRP Results summary and additional margin in case 1
	
	Ericsson
	CATT
	Intel
	Huawei
	ZTE
	LG
	Samsung

	RSRQ
	R4-146218[1]
	R4-144279[2]
	R4-143031[3]
	R4-144501[4]
	R4-144428[5]
	R4-145799[6]
	R4-143305[8]

	AWGN
	0.38
	0.78
	2.5
	
	1.185
	0.305
	0.975

	HST
	0.35
	0.84
	1.3


	1.63


	1.22
	0.49
	1.41

	EVA300
	1.19
	0.84
	
	2.49
	1.405
	1.11
	0.87

	EVA600
	1.16
	0.875
	2.5
	2.10
	1.29
	1.025
	0.865

	EVA300 Margin
	0.78
	0.06
	N/A
	N/A
	0.22
	0.72
	N/A


 Table 2  : RSRQ Results summary and additional margin in  case 1
A number of results are indicated as not available (N/A). This is because

· [3] does not include EVA300 results

· [4] does not include AWGN results

· [8] Indicates results for RSRQ in fading which are more accurate than AWGN. This was not aligned with RSRP results in [7], and may be because the RSRQ results were taken from an older contribution where ideal RSRQ definition is under discussion.

In general, all interested companies are invited to check the results in table 1 and 2, and provide any updates to finalise the work.

Based on the data in table 1 and table 2, the average margin over AWGN in EVA300 for relative RSRP is 0.84dB and the average margin for relative RSRQ is 0.44dB. Subject to checking of the results, we propose

Proposal 2 : An additional margin of 1.0dB is used for absolute RSRP accuracy in EVA300 and EVA600

Proposal 3 : An additional margin of 0.5dB is used for absolute RSRQ accuracy in EVA300 and EVA600

3 Conclusions

In this contribution we discuss propagation conditions for the 36.133 chapter 9 requirement and propose
Proposal 1 : High Doppler requirement applies in EVA300 and EVA600 requirement
We also consider the metric (CDF_value at 95th percentile – CDF value at 5th percentile)/2 as an indicator of relative accuracy. Based on average additional margin over AWGN for this metric in EVA300 conditions we propose

Proposal 2 : An additional margin of 1.0dB is used for absolute RSRP accuracy in EVA300 and EVA600

Proposal 3 : An additional margin of 0.5dB is used for absolute RSRQ accuracy in EVA300 and EVA600

A corresponding CR is also provided for 36.133.
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