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1
Introduction
During last RAN4#43 and RAN4 #43bis a number different companies expressed reservations on the suitability of the LTE carrier RSSI measurement as described in [1].

Given that RSRQ is currently being defined as the ratio RSRP/ LTE carrier RSSI, RSRQ will also suffer from the same issues as LTE carrier RSSI since this measurement is being used in the calculation of RSRQ.

Back in RAN1#47 in Sorrento Motorola proposed that the LTE signal quality metric RSRQ be based on RS signal to noise and interference ratio (SINR) [2] instead of the current definition. In this contribution a set of simulation results according to the definition in [2] is presented. 

2
Simulation Assumptions
The simulation results presented use the assumptions described in Table 1.

	Propagation conditions
	AWGN, EPA 5Hz and ETU 70Hz

	Îor/Ioc
	-9 dB to +3 dB

	Measurement Bandwidth
	1.08 MHz, 6 RBs

	Number of Tx Antennas
	1

	Number of Rx Antennas
	2

	Antenna Correlation
	Independent Fading

	Measurement Period
	200 ms

	Number of Samples per Measurement Period
	4, spaced by 50 ms

	L3 filtering
	None

	DRX
	None


Table 1 - Simulation Assumptions
3 Simulation results
The results in Figure 1-Figure 3 illustrate the achievable measurement performance for AWGN, EPA 5Hz and ETU 70 Hz propagation conditions.

From the results in Figure 1 it can be seen that the measurement errors due to noise and interference dominate the measurement error budget in AWGN channel conditions since the measurement spread increases as Îor/Ioc decreases. However, in Figure 2 and Figure 3 the spread due to Îor/Ioc is negligible when compared to the overall measurement error because the measurement errors are largely dominated by fading conditions for both EPA 5 Hz and ETU 70 Hz.
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Figure 1: RS-SINR absolute accuracy CDF in static channel conditions
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Figure 2: RS-SINR absolute accuracy CDF in EPA 5Hz channel conditions
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Figure 3: RS-SINR absolute accuracy CDF in ETU 70Hz channel conditions
4 Measurements Confidence Intervals
Table 2 summarises the results for 90% confidence intervals.
	
	AWGN channel
	EPA 5 Hz channel
	ETU 70Hz channel

	Îor/Ioc = 3 dB
	[-1.1 dB 1.0 dB]
	[-4.0 dB 2.7 dB]
	[-3.1 dB 1.6 dB]

	Îor/Ioc = 0 dB
	[-1.3 dB 1.1 dB]
	[-4.1 dB 2.6 dB]
	[-3.2 dB 1.7 dB]

	Îor/Ioc = -3 dB
	[-1.5 dB 1.3 dB]
	[-4.2 dB 2.8 dB]
	[-3.3 dB 1.8 dB]

	Îor/Ioc = -6 dB
	[-2.1 dB 1.7 dB]
	[-4.6 dB 2.8 dB]
	[-3.7 dB 2.0 dB]

	Îor/Ioc = -9 dB
	[-3.5 dB 2.4 dB]
	[-5.3 dB 2.9 dB]
	[-4.3 dB 2.3 dB]


Table 2: 90% confidence interval levels
5 Conclusions
Performance results for RSRQ defined as Reference Symbol SINR as initially proposed in [2] are submitted for the consideration of RAN4.
In the light of the results presented and given the fact that the proposed definition is independent of the LTE carrier RSSI measurement, it is proposed that a liaison statement be sent by RAN4 to RAN1 requesting a change in definition for the RSRQ measurement to Reference Symbol SINR as proposed in [2].
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