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1 Introduction

In the last RAN4 meeting the way forward on the RSRQ measurement bandwidth was agreed [1]. Interested companies are invited to contribute proposals for RSRQ measurement BW issues. 

This paper provides link simulation results for RSRQ measurement over wider bandwidth based on the measurement sampling approach described in [2]. 
2 Link simulation Assumptions and Modelling
The evaluation of RSRQ performance is based on the simulation assumptions, which are used in earlier evaluation in RAN4. The assumptions are listed in table 1. 
Table 1: Simulation parameters for RSRQ measurement accuracy results
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RBs located at Fc(2.5 MHz
	Both RSRP and RSSI measured over 6 RB centered at Fc-2.5 MHz and Fc+2.5 MHz alternatively in time. Fc is center frequency of measured cell.

	System bandwidth of measured cell
	50 RBs
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	6 snaps shots over 200 ms
	One snap shot = 2 ms long

	L3 filtering
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	Receive diversity rule as defined in TS 36.214. Both antennas with equal gain, no correlation between them.

	DRX
	OFF
	

	Interference scenarios
	Scenario # 1: E-UTRA interfering cells
	Two E-UTRA cells; each of 5 MHz
	· The two E-UTRA cells overlap with lower 5MHz and upper 5 MHz of measured cell (10 MHz). 

· NO collision of CRS among three cells. 

· All 3 cells are modelled with same propagation condition.

	
	Scenario # 2: UTRA FDD interfering cells
	Two UTRA FDD cells
	· Two UTRA FDD cells overlap with lower 5MHz and upper 5 MHz of measured cell (10 MHz). 
· UTRA FDD cells are modelled as AWGN noise. 

	Propagation conditions
	AWGN, ETU and EPA
	

	Doppler Frequency
	70 Hz and 5 Hz
	For ETU and EPA respectively


3 Simulation Results

3.1 Interference scenario # 1: 2x5 MHz E-UTRA interfering cells
The results without all implementation margins are expressed in CDF form at different geometry values (
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) ranging between +3 dB to -8 dB for the first scenario in which interfering cells are E-UTRA each of 5 MHz. The results for AWGN, ETU and EPA are shown in figures 1, 2 and 3 respectively. 
The existing intra-frequency absolute RSRQ accuracies according to TS 36.133 are:

· (2.5 dB; when RSRP Ês/Iot ≥ -3 dB

· (3.5 dB; when RSRP Ês/Iot ≥ -6 dB
It can be observed from the results that the RSRQ accuracies down to 
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≥ -6dB for the 90th percentile are within the existing RSRQ accuracies though margin for EPA5 is slightly smaller. 
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Figure 1: RSRQ results in AWGN
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Figure 2: RSRQ results in ETU70
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Figure 3: RSRQ results in EPA5
3.2 Interference scenario # 2: UTRA FDD interfering cells

The results without all implementation margins are expressed in CDF form at different geometry values (
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) ranging between +3 dB to -8 dB for the second scenario in which interfering cells are UTRA FDD. The results for AWGN, ETU70 and EPA5 are shown in figures 4, 5 and 6 respectively. 

It can be observed from the results that the RSRQ accuracies down to 
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≥ -6dB for the 90th percentile are within the existing RSRQ accuracies.
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Figure 4: RSRQ results in AWGN
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Figure 5: RSRQ results in ETU70
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Figure 6: RSRQ results in EPA5

4 Summary
The link simulation results for RSRQ measurement over wider bandwidth (10 MHz) are provided for different interfering scenarios where the UTRA FDD or E-UTRA 5MHz cells overlap with lower and upper part of 10 MHz measured E-UTRA cell. 

The results show that by alternatively sampling RSRQ in lower and upper parts of a 10 MHz measured cell, the existing RSRQ accuracies can be met. This approach enables UE to measure RSRQ over wider bandwidth to enable better estimation of interference. But it does not increase UE complexity compared to release 8 since the UE can use a smaller FFT for the measurement over a wider bandwidth. 
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