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1 Introduction

In the last RAN4 meeting it was shown in [1] that in synchronous scenario the RSRP is unable to meet the measurement accuracy requirements current being specified in TS 36.133. 
In was decided that RAN4 will investigate the RSRP accuracy when cells are synchronous. In this paper we provide simulation results and compare them with previously obtained results in asynchronous environment. 

2 Link simulation Assumptions and Modelling
The assumptions and general parameters used in simulations are summarized in table 1. These are based on previously agreed assumptions. The parameters specific to synchronous scenario are provided in table 2. The cell ID:s chosen in the desired cell (cell # 1) and interferer cell (cell #2) so that they have overlapping sub-carriers i.e. no shift in frequency domain. This corresponds to scenario # 1 in [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
	

	Ioc (asynchronous scenario)
	-70 dBm
	AWGN 

	Ioc (synchronous scenario)
	Ior of cell 2
	Received power from cell 2; -70 dBm on the average.

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


Table 2: Synchronous scenario
	Parameter
	Cell 1 (desired cell)
	Cell 2 (interferer cell)

	Cell ID
	Note 1
	Note 1

	Relative delay between cells
	0 ms
	0 ms

	Note 1: The physical layer ID is randomly chosen in each cell; different cell ID:s in both cell with no frequency shift


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 RSRP results for AWGN, ETU and EPA are shown in figures 1A, 2A and 3A respectively for the synchronous scenario. The corresponding RSRP results for asynchronous scenario are given in figures 1B, 2B and 3B. 

3.1 Interpretation of Results
The RSRP inaccuracy increases with the decrease in the geometry factor in all cases. 
The RSRP in synchronous compared to asynchronous scenario, in ETU70 and in EPA5 show marginal degradation.  In AWGN the variance is smaller but gives give worse bias, which becomes prominent below -8 dB of geometry.  
The results show that in synchronous scenario compared to asynchronous scenario the RSRP degradation is significant at very low geometry e.g. lower than -8 dB. Since RSRP requirements are specified above -6 dB of geometry, therefore no relaxation is required for RSRP in synchronous scenario. 
Furthermore, the synchronous scenario comprising of one interferer cell in this contribution is worse compared to the analysis based on interferer cells [1], since the latter leads to less randomization effect in the estimation. Thus even the worst case (2 cells with perfect synchronization and time alignment) does not motivate the relaxation of requirements.
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Figure 1A: RSRP results in AGWN in synchronous network
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Figure 1B: RSRP results in AGWN in asynchronous network
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Figure 2A: RSRP results in ETU at 70 Hz in synchronous network
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Figure 2B: RSRP results in ETU at 70 Hz in asynchronous network
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Figure 3A: RSRP results in EPA at 5 Hz in synchronous network
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Figure 3B: RSRP results in EPA at 5 Hz in asynchronous network

4 Conclusions
In this paper we have provided RSRP results in scenario where cells are perfectly synchronized. Our investigation reveals that RSRP performance is marginally degraded in synchronous scenario compared to the asynchronous scenario. Only at very low geometry factors the degradation is more visible but at those levels (e.g. -8 dB or lower), RSRP requirements are not being specified. Our conclusion is that no relaxation is needed for RSRP requirements in synchronous scenario.
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