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1 Introduction

In this contribution we have investigated the impact of higher layer time domain filtering to improve RSSI measurement accuracy. The results provided in this based on the recently agreed assumptions to study RSSI accuracy [1]. 
2 Simulation Assumptions
The simulations are done according to the assumptions agreed to evaluate RSSI measurement accuracy [1]. The agreed assumptions and other parameters used in the simulations are summarized in table 1. The L3 filter used is the same as specified for WCDMA [2-3].
Table 1: Simulation parameters for RSSI measurement accuracy results
	Parameters
	Value
	Comments

	Measurement bandwidth
	6 resource blocks
	

	System bandwidth
	6 resource blocks
	

	L1 measurement period
	200 ms
	

	Measurement sampling rate
	Once every 50-70 ms
	

	L3 filtering [2-3]
	Enabled
	

	Transmit antenna
	1
	

	L3 filtering coefficient (k)
	2
	

	Receive antennas
	2
	Linear average of RSSI from both branches. Both antennas with equal gain, no correlation between them.

	DRX/DTX
	OFF
	DRX/DTX to be considered at later stage

	Propagation conditions [4]
	EPA
	

	Doppler Frequency: EPA
	5 Hz
	

	Frequency band
	2.6 GHz
	

	Interference from other cells [Ioc] 
	-70 dBm
	AWGN

	Power received from cell to measure RSSI 
	-67 and -73 dBm
	To be varied


3 Simulation Results
The results without any implementation margin are shown in figure 1 in terms of delta RSSI distribution, which is the difference between estimated RSSI and ideal RSSI distributions. Furthermore to observe the affect of L3 filtering the results are provided for two filtering scenarios: with and without L3 filtering. 
The results clearly show improvement in RSSI accuracy at the two different geometry values (
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): +3 dB and -3 dB. These results are in line with the previous conclusions [1-2] that have shown improvement in measurement accuracy when L3 filtering is enabled. 
The results in figure 1 are provided only for filtering coefficient (k) = 2 and in only one propagation environment. . Larger value of k corresponds to longer time constant, which in turn would lead to better accuracy.  
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Figure 1: Impact of L3 filtering on carrier RSSI accuracy (k=2)
4 Specification of Higher Layer Filtering
It is proposed that higher layer time domain filter (L3 filter) with network controlled/signalled filtering coefficient is specified for RSSI measurement quantity. We suggest the same L3 filter as used in WCDMA is specified for RSSI. From WCDMA experience very long time constant has not been used in practice. It is also suggested to limit the time constant of L3 filter up to a practical value, e.g. 5 seconds. This will prevent unnecessary complexity in the UE.
The higher layer filtering and the associated signalling aspects will be specified by RAN2. It is therefore suggested to send LS to RAN2 so that appropriate specification work can be done by RAN2.  
5 Summary
It has been shown in this paper that higher layer time domain filtering improves RSSI measurement accuracy. It is therefore suggested that L3 filter, the same as used in WCDMA, is specified for RSSI. However the filtering time constant, which is set by network controlled coefficient, could be limited to some practical value. 
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Annex A: L3 Filter Description 

L3 filtering is performed according to the following formula [3]:
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Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, i.e. L1 

a = 1/2(k/2), where k is the network controlled parameter.
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