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1 Introduction

RAN4 has received one incoming LS from RAN2 on new RSRQ definition [1]. In this LS RAN4 was request to feedback on the following question: 
To RAN4:

RAN2 assumption:

RAN2 assumed that the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ). 

Based on this assumption, RAN2 agreed to introduce q-QualMinRSRQ-OnAllSymbols for new RSRQ definition with narrow bandwidth case, for the new RSRQ definition with wider bandwidth (i.e., wideband RSRQ measurements), Qqualmin is derived as q-QualMinRSRQ-OnAllSymbols – (q-QualMin – q-QualMinWB).
Question 1: RAN2 respectfully asks RAN4 to provide feedback to RAN2 if RAN4 has any concern on RAN2 above assumption
In this paper, we give our views on the above question1 and draft one reply LS in [2]. 

2 Discussions

From the incoming LS what RAN2 requested RAN4 to do is to check whether the assumption is correct on the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ).
In the following we present some simulation results based on AWGN and ETU70.

AWGN case:
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Fig.1 Estimated RSRQ difference between 6PRB and 50PRB(4 OFDM symbols)
Table 1 Estimated RSRQ difference between 6PRB and 50PRB(4 OFDM symbols)
	a) SNR（dB）
	a) CDF5%
	a) CDF%95

	a) -10
	b) -3.59
	b) 7.77

	a) -6
	c) -1.81
	c) 4.09

	a) -3
	d) -0.91
	d) 2.31

	a) 0
	e) -0.70
	e) 1.69

	a) 3
	f) -0.41
	f) 1.01

	a) 6
	g) -0.25
	g) 0.65
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Fig.2 Estimated RSRQ difference between 6PRB and 50PRB(14 OFDM symbols)

Table 2 Estimated RSRQ difference between 6PRB and 50PRB(14 OFDM symbols)
	a) SNR（dB）
	a) CDF5%
	a) CDF%95

	a) -10
	b) -3.82
	b) 7.98

	a) -6
	c) -1.94
	c) 4.21

	a) -3
	d) -0.91
	d) 2.32

	a) 0
	e) -0.69
	e) 1.72

	a) 3
	f) -0.39
	f) 1.02

	a) 6
	g) -0.25
	g) 0.67


The difference between the delta_RSRQ based on 4OFDM and 14 OFDM symbols is
Table 3 Measured RSRQ value Gap
	a) SNR（dB）
	a) CDF5%
	a) CDF%95

	a) -10
	b) -0.23
	b) 0.21

	a) -6
	c) -0.13
	c) 0.12

	a) -3
	d) 0
	d) 0.01

	a) 0
	e) 0.01
	e) 0.03

	a) 3
	f) 0.02
	f) 0.01

	a) 6
	g) 0
	g) 0.02


ETU70 case
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Fig.3 Estimated RSRQ difference between 6PRB and 50PRB(14 OFDM symbols)
Table 4 Estimated RSRQ difference between 6PRB and 50PRB(14 OFDM symbols)
	a) SNR（dB）
	a) CDF5%
	a) CDF%95

	a) -10
	b) -4.58
	b) 8.93

	a) -6
	c) -2.04
	c) 4.46

	a) -3
	d) -1.39
	d) 2.81

	a) 0
	e) -1.03
	e) 1.97

	a) 3
	f) -0.78
	f) 1.36

	a) 6
	g) -0.63
	g) 1.08
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Fig.4 Estimated RSRQ difference between 6PRB and 50PRB(4 OFDM symbols)
Table 5 Estimated RSRQ difference between 6PRB and 50PRB(4 OFDM symbols)
	a) SNR（dB）
	a) CDF5%
	a) CDF%95

	a) -10
	b) -4.11
	b) 8.25

	a) -6
	c) -2.64
	c) 5.06

	a) -3
	d) -1.45
	d) 2.91

	a) 0
	e) -0.97
	e) 1.90

	a) 3
	f) -0.77
	f) 1.37

	a) 6
	g) -0.66
	g) 1.06


Table 6 Measured RSRQ value Gap
	a) SNR（dB）
	a) CDF5%
	a) CDF%95

	a) -10
	b) 0.47
	b) -0.68

	a) -6
	c) -0.6
	c) 0.6

	a) -3
	d) -0.06
	d) 0.1

	a) 0
	e) 0.06
	e) -0.07

	a) 3
	f) 0.01
	f) 0.01

	a) 6
	g) -0.03
	g) 0.02


Observations:
From the simulation results in Table 3 and 6, it can be seen that the measured RSRQ value gap between wideband and narrowband is at maximum 0.68dB and 0.6dB when SNR is -10dB and -6dB respectively. Taking the RSRQ accuracy requirements into account the RAN2 assumption that the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ) is feasible.
3 Conclusion

From the simulation results it can be seen that the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ). The corresponding draft LS reply can be found in [2].
4 Reference

[1] R2-145394,Reply LS on introducing the new RSRQ measurement definition,Huawei, HiSilicon
[2] R4-150277, “Reply LS on new RSRQ definition”,  Huawei,HiSilcon
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