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1 Introduction
In previous RAN4 meetings, the improvement on the RSSI accuracy measurements by higher layer time domain filtering has been discussed [1]. It was agreed that additional time domain filtering of the neighbour cell measurements on top of L1 filtering would improve measurement accuracy of neighbour cell measurements. However, the details of such filtering technique have not yet been finalized [2]. In order to progress the work in this area, this contribution provides some simulation results on RSSI measurements with L3 filtering to study the improvement on RSSI measurements with higher layer filtering.
2 Simulation Assumptions
The simulation assumptions used in this contribution are given in Table 1. The assumptions are based on the agreements in [1].
Table 1: Simulation assumptions
	Parameter
	Value
	Comments

	Operating bandwidth
	BW corresponding 6 RBs
	

	Measurement bandwidth
	BW corresponding 6 RBs
	

	Channel model
	AWGN

EPA 5Hz

ETU 70Hz
	LTE channel model given in R4-070573

	BS transmitter
	1 antenna
	

	MS receiver
	2 antennas, uncorrelated
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	Once every 50 ms
	

	Duration of each measurement snap
	1 sub-frame (1ms)
	

	Number of OFDM symbols per slot
	7
	

	Layer 3 filtering [3]
	Enabled
	

	L3 filtering coefficient (k)
	2, 3, 7
	

	DRX/DTX
	OFF
	

	Interference from other cells
	[-70 dBm]
	AWGN

	Power received from cell to measure RSSI
	[-67 dBm, -73 dBm] 
	


L3 filtering is performed according to the following formula [3]:
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In the above equation, Fn is the updated filtered measurement result, Fn-1 is the old filtered measurement result, Mn is the latest received measurement result from L1 measurements. In order to initialize the averaging filter, F0 is set to M1 when the first measurement result from the physical layer measurement is received. The time constant of this filter is given by
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a = 1/2(k/2), where k is the network controlled parameter.

Table 1 below shows time constants for some of the typical values of k. 
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Time Constant 

(seconds)

2 0.50 0.66

3 0.35 1.06

7 0.09 4.98


Table 1 L3 filter time constants

3 Simulation Results

The simulation results on EUTRA carrier RSSI measurements for different propagation conditions are given in the following figures. To show the improvement of L3 filtering on RSSI measurements, the simulation results without L3 filtering and those with L3 filtering in different filtering coefficient are provided.

The simulation results clearly show the improvement of L3 filtering, since the variance of the measured RSSI has been decreased by using L3 filtering. We can also see that the larger the L3 filtering coefficient, the more improvement on the RSSI measurements. Since L3 filtering coefficient k corresponds to a time constant which is indicative of the time needed for handover triggers, larger time constant may cause larger handover delay which will degrade handover performance. With the provided simulation results, we can see that when k =7 (time constant = 4.98 seconds), much improvement on measurement accuracy could be got by L3 filtering. So we also agree to limit the time constant of L3 filter up to a practical value, e.g. 5 seconds as suggested in [1].
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Figure 1: Measured RSSI in AWGN environment
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Figure 2: Measured RSSI in EPA 5Hz environment
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Figure 3: Measured RSSI in ETU 70Hz environment
4 Conclusions
This contribution provides the simulation results on the EUTRA carrier RSSI measurements without L3 filtering and with L3 filtering in different filtering coefficient. The simulation results clearly show the variance of the measured RSSI can be decreased with the L3 filtering method in [3]. Based on the provided simulation results we suggest the same L3 filter in [3] will be used for RSSI measurements to improve the E-UTRA carrier measurements. Furthermore, according to our simulation results we also agree to limit the time constant of L3 filter up to a practical value, e.g. 5 seconds.
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