3GPP TSG-RAN WG4 Meeting #74















         R4-150284
Athens, Greece, 9 – 13 Feb, 2015

Title:
On relative RSRP/RSRQ accuracy requirement under high Doppler
Source:
Huawei, Hisilicon
Agenda Item:
5.3
Document for:
Discussion
1 Introduction
In last RAN4 #73 meeting, discussion of absolute accuracy requirements was finalized according to the methodology in [1]. However, the agreement on relative accuracy has not been reached yet since there were different sounds arguing about the definition of relative accuracy under fading channel. In this paper, we would like to present a summary of relative accuracy simulation results from companies. After discussion some proposals are provided.
2 Discussions

Definitions of relative RSRP/RSRQ accuracy in TS36.133 section 9 are as below.

The relative accuracy of RSRP/RSRQ is defined as the RSRP/RSRQ measured from one cell compared to the RSRP/RSRQ measured from another cell.

In high Doppler scenario, it was agreed that the accuracy requirements should be defined under fading channel with additional margin compared to the existing requirements under AWGN, which would be given by

Relative accuracy margin = Mrelative, fading - Mrelative, AWGN
It was also agreed that the requirements could be derived from 2 cell results. Here we propose:
Proposal 1: The additional margin of relative accuracy over AWGN could be derived from company average 2 cells simulation results by:

Mrelative, fading, average – Mrelative, AWGN, average where Mrelative = max(abs(CDF value at 95th percentile) ,abs( CDF value at 5th percentile))| relative accuracy
Where Mrelative, fading,average and Mrelative, AWGN, average are relative accuracy averaged among companies under fading channel and AWGN respectively. A summary of 2 cells relative accuracy simulation results from companies is provided as Table 1. Note that case 1 (Es/Noc=[6dB, 1dB], Es/Iot=[2.5dB, -6dB]) is the most demanding case in simulation results from most companies.
Table 1 Summary of relative accuracy results
	Es/Noc = [6dB, 1dB], Es/Iot = [2.5dB, -6dB]

	
	Relative RSRP
	Relative RSRQ

	Company
	EVA300
	AWGN/HST
	EVA300
	AWGN/HST

	HW [R4-144501][2]
	3.75
	1.91
	-
	-

	LG [R4-145799][3]
	1.6
	0.27
	1.13
	0.3

	SS [R4-143305][4]
	1.69
	1.35
	1.33
	1.37

	CATT [R4-144279][5]
	1.77
	1.42
	1.76
	1.39

	ZTE [R4-144428][6]
	3.75
	2.15
	3.61
	2.09

	CMCC [R4-144455][7]
	0.51
	0.51
	0.45
	0.48

	average
	2.18
	1.27
	1.66
	1.13


The follow observations could be obtained from Table 1.

Observation 1: The average relative RSRP accuracy under EVA300 and AWGN are 2.18 and 1.27, respectively.

Observation 2: The average relative RSRQ accuracy under EVA300 and AWGN are 1.66 and 1.33, respectively.

So according to the methodology above we could get the relative accuracy margin, which is 1dB for relative RSRP and 0.5dB for relative RSRQ. 
Proposal 2: For intra/inter RSRP relative measurement accuracy, 1dB margin could be added.

Proposal 3: For inter RSRQ relative measurement accuracy, 0.5dB margin could be added.
3 Conclusion
In this contribution, we provide the summaries of 2 cells simulation results from companies and discuss the accuracy requirements under high Doppler. Based on discussion, the following proposals are given:
Proposal 1: The additional margin of relative accuracy over AWGN could be derived from company average 2 cells simulation results by:

Mrelative, fading, average – Mrelative, AWGN, average where Mrelative = max(abs(CDF value at 95th percentile) ,abs( CDF value at 5th percentile))| relative accuracy
Proposal 2: For intra/inter RSRP relative measurement accuracy, 1dB margin could be added.

Proposal 3: For inter RSRQ relative measurement accuracy, 0.5dB margin could be added.
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5 Annex
In this section simulation results from Huawei is provided.

Table 2 RSRP measurement accuracy of 2 cells under high Doppler cases
	
	Es/Noc (dB)
	Ês/Iot (dB)
	Absolute bias 5%
	Absolute bias 95%
	Relative bias 5%
	Relative bias95%

	EVA300
	Cell1 6dB
Cell2 1dB
	Cell1 2.5dB
Cell2 -6dB
	-2.38
	2.57
	-2.59
	3.75

	
	Cell1 -4.7dB
Cell2 -4.7dB
	Cell1 -6dB
Cell2 -6dB
	-2.01
	2.45
	-2.85
	3.34

	
	Cell1 0dB
Cell2 0dB
	Cell1 -3dB
Cell2 -3dB
	-1.28
	2.29
	-2.45
	2.68

	EVA600
	Cell1 6dB
Cell2 1dB
	Cell1 2.5dB
Cell2 -6dB
	-2.12
	2.28
	-2.29
	2.82

	
	Cell1 -4.7dB
Cell2 -4.7dB
	Cell1 -6dB
Cell2 -6dB
	-1.59
	2.23
	-2.65
	2.66

	
	Cell1 0dB
Cell2 0dB
	Cell1 -3dB
Cell2 -3dB
	-1.08
	1.94
	-2.2
	2.11

	HST
	Cell1 6dB
Cell2 1dB
	Cell1 2.5dB
Cell2 -6dB
	-1.82
	1.44
	-1.55
	1.91

	
	Cell1 -4.7dB
Cell2 -4.7dB
	Cell1 -6dB
Cell2 -6dB
	-1.25
	1.46
	-1.97
	2.05

	
	Cell1 0dB
Cell2 0dB
	Cell1 -3dB
Cell2 -3dB
	-0.71
	0.94
	-1.34
	1.26


Table 3 RSRQ measurement accuracy of 2 cells under high Doppler cases
	
	Es/Noc (dB)
	Ês/Iot (dB)
	Absolute bias 5%
	Absolute bias 95%

	EVA300
	Cell1 6dB
Cell2 1dB
	Cell1 2.5dB
Cell2 -6dB
	-2.55
	2.43

	
	Cell1 -4.7dB
Cell2 -4.7dB
	Cell1 -6dB
Cell2 -6dB
	-2.22
	1.77

	
	Cell1 0dB
Cell2 0dB
	Cell1 -3dB
Cell2 -3dB
	-1.32
	1.58

	EVA600
	Cell1 6dB
Cell2 1dB
	Cell1 2.5dB
Cell2 -6dB
	-2.07
	2.13

	
	Cell1 -4.7dB
Cell2 -4.7dB
	Cell1 -6dB
Cell2 -6dB
	-1.84
	1.6

	
	Cell1 0dB
Cell2 0dB
	Cell1 -3dB
Cell2 -3dB
	-1.13
	1.37

	HST
	Cell1 6dB
Cell2 1dB
	Cell1 2.5dB
Cell2 -6dB
	-2.35
	0.91

	
	Cell1 -4.7dB
Cell2 -4.7dB
	Cell1 -6dB
Cell2 -6dB
	-1.81
	0.87

	
	Cell1 0dB
Cell2 0dB
	Cell1 -3dB
Cell2 -3dB
	-1.29
	0.28
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