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1 Introduction

A new definition of RSRQ where UE measures RSSI in all OFDM symbols in a subframe has been proposed. In the last meeting a way forward paper for doing link and system simulations to compare the difference between existing and new RSRQ was approved in [1].
In this paper we provide link simulation results to observe the mismatch between the two different RSRQ definitions. 

2 Simulation Assumptions
The link simulation parameters used for obtaining RSRQ results are based on the WF paper in [1]. The summary of parameters is also shown in table 1: 

Table 1: Link simulation parameters for RSRQ measurement results

	Parameters
	Value
	Comments

	Measurement bandwidth
	6 RBs
	

	System bandwidth of cells
	6 RBs
	

	Number of cells
	2
	Cell1(measured); cell2 (neighbor)

	Synchronization level: 2 cases
	Synchronized cells
	Perfectly synchronized

	
	Asynchronous cells
	Time offset = random between 0-7 symbols

	PDSCH transmission probability: 2 cases
	25%
	In both cells

	
	100%
	In both cells

	Control channel space
	3 OFDM symbols
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	6 snaps shots over 200 ms
	One snap shot = 2 ms long every 40 ms.

	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
	

	Propagation conditions
	AWGN
	

	Old RSRQ
	RSSI based on CRS symbols
	RSSI is measured as in release 8

	New RSRQ
	RSSI based on all symbols 0-7 
	RSSI is measured in all OFDM symbols in a subframe


3 Simulation Results
The link simulation results are expressed in terms of CDF of mismatch between new RSRQ and old RSRQ in dB. The results are shown for synchronous and asynchronous cases under PDSCH loads of 25% and 100% in the next section. 
Synchronous case

The link simulation results for the synchronous case are shown in figures 1 and 2 for PDSCH load = 25% and 100% respectively. It is observed that under high PDSCH load (100%) the mismatch between new and old RSRQ is negligible. But under low load PDSCH load (25%) there is a bias. That is new RSRQ has a positive bias with respect to old RSRQ. However the bias is not so large given that the RSRQ measurement accuracy is within ±2.5 dB. 
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Figure 1: Mismatch between new RSRQ and old RSRQ in synchronized network; PDSCH = 25% load; AWGN
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Figure 2: Mismatch between new RSRQ and old RSRQ in synchronized network; PDSCH = 100% load; AWGN

Asynchronous case

The link simulation results for the asynchronous case are shown in figures 3 and 4 for PDSCH load = 25% and 100% respectively. It is observed that in asynchronous case under high PDSCH load (100%) the mismatch between new and old RSRQ is relatively small and within the RSRQ measurement tolerance/accuracy. But under low load PDSCH load (25%) there is a significant bias especially at SINR (i.e. Es/Iot) below 0 dB. In this case the new RSRQ has in particular more significant negative bias with respect to old RSRQ at low SINR. The bias is well outside the RSRQ measurement accuracy of ±2.5 dB.
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Figure 3: Mismatch between new RSRQ and old RSRQ in asynchronous network; PDSCH = 25% load; AWGN; random offset between cell1 and cell2
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Figure 4: Mismatch between new RSRQ and old RSRQ in asynchronous network; PDSCH = 100% load; AWGN; time offset between 2 cells = randomly selected between 0 to 7 symbols
4 Summary
In this paper we have provided link simulation results to observe the mismatch between the new and old (existing) RSRQ. The summary of link simulation results is as follows:
· The mismatch very much depends upon the combination of load (PDSCH load) and level of network synchronization:

· Under synchronous case the mismatch is very small especially under high load.

· Under asynchronous case the mismatch can be very substantial under low load and moderate or low SINR. 

We suggest that before drawing any conclusion RAN4 performs system study to evaluate the system impact of mismatch. 
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