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1 Introduction

In the last RAN4 meeting (RAN4#43) simulation parameters and scenario were agreed [1]. This contribution provides results, which could be used for deriving the RSRP measurement accuracy. The analysis in this contribution is confined to intra-frequency and non DRX scenario. 
2 Link simulation Assumptions and Modelling
It was agreed to do link simulations to evaluate RSRP measurement accuracy. The agreed assumptions and other parameters used in the simulations are summarized in table 1. 
Table 1: Simulation parameters for RSRP 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
	disabled
	

	Transmit antenna
	1
	

	Receive antennas
	2
	Linear average of RSRP 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 [2]
	AWGN, ETU and EPA
	

	Doppler Frequency: ETU and EPA
	70 Hz and 5 Hz
	

	Frequency band
	2.6 GHz
	

	Interference from other cells [Ioc] 
	-70 dBm
	AWGN

	Power received from cell to measure RSRP to Ioc [Ior/Ioc]
	-10 to +3 dB
	To be varied


3 Simulation Results
The results are shown in terms of estimated RSRP distribution compared with ideal RSRP. The ideal RSRP is the true value that does not include any channel estimation noise but uses the same sampling rate as for the estimated RSRP. 

The results without any implementation margin are expressed in CDF form at different geometry values (
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) ranging between +3 dB to -10 dB. The results for AWGN, ETU and EPA are shown in figures 1, 2 and 3 respectively.In all case the variation of RSRP increases with the decreasing geometry factors. In other words the inaccuracy is large at lower geometry values. 
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Figure 1: RSRP results in AWGN for different geometry factors
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Figure 2: RSRP results in ETU at 70 Hz for different geometry factors
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Figure 3: RSRP results in EPA at 5 Hz for different geometry factors

4 RSRP Requirement Proposal
This section proposes absolute and relative intra-frequency RSRP measurement accuracies including implementation margin. The proposed figures are based on the results provided in section 3.  
Table 1 provides the same absolute accuracy figure under normal conditions over the entire geometry values up to -10 dB.

In case of relative RSRP accuracy, which is based on comparison between two cells, we believe it’s more appropriate to define requirements as a function of geometry factors. This is because at relatively higher geometry factors better relative accuracy is achievable. Table 2 provides the relative RSRP accuracy figures. 

Table 1: Proposed absolute intra-frequency RSRP accuracy with implementation margin 

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal conditions
	Extreme conditions
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Table 2: Proposed relative intra-frequency RSRP accuracy with implementation margin 

	Parameter
	Unit
	Accuracy [dB]
	Conditions

	
	
	Normal conditions
	Extreme conditions
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5 Summary
The RSRP results based on link level simulations according to the agreed assumptions are provided in this contribution. The results show large inaccuracy at lower geometry values (e.g. -6 dB or lower) due to large bias. Based on these results absolute and relative intra RSRP measurement accuracies are proposed. The proposal can be revised after taking into consideration the results from other companies. 
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