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Introduction

In previous RAN4 meeting several discussions have been held regarding the EIRP accuracy requirements for AAS base stations. No agreement has been reached on the final requirements.
The aim of this document is to present an analysis showing the effects of EIRP accuracy on LTE cell range by using the link-budget method. 

Parameters values considered in this document are based on [1]. They allow an evaluation of the effects of EIRP accuracy on coverage that can be replicated by anybody.

The cell range estimated by means of the link budget is assuming that the base stations can be placed on ideal positions (for example on a hexagonal grid). 
Input data
The following parameters were employed (urban environment), taken from [1]:

· Frequency: 1800 MHz

· Channel Bandwidth: 10MHz

· Base Station Tx Power: 46 dBm

· Base Station Antenna Gain (including feeder loss): 15.0 dBi

· UE Noise Figure: 9dB

· SNR@ cell edge: -3.0 dB (i.e. assuming 2 interfering cells with received power equal to serving cell)
· Shadowing Margin: 12.8 dB (considering 90% percentile for location probability at the cell edge)
· Indoor Loss: 0dB (i.e. outdoor is considered)
· Path loss model : 128.1+37.6log10(r) + 21*log10(fc/2.0)
Results

The performance is evaluated by reporting the reduction of cell coverage with respect to the reference case due to the difference between the EIRP declared value and the actual one. In fact, based on current RAN4 discussion, EIRP accuracy requirement for AAS BS shall be +/- Δ dB [3]; this implies that an AAS base station can be compliant with 3GPP requirements if the actual EIRP = declared EIRP – Δ.
The following table reports the cell range obtained for different Δ values and the percentage difference compared to the reference (both in terms of cell range and cell area
). Considering the measurement results contained in [2] the case Δ = 0.5 dB is assumed as the reference case in the table.
	Δ
	Radius

[km]
	Difference in cell radius
	Difference in cell area

	Reference value (0.5 dB)
	3.2
	
	

	1.0 dB
	3.1
	3%
	5.9%

	1.5 dB
	3.0
	5.9%
	11.5%

	2.0 dB
	2.9
	8.8%
	16.8%

	2.5 dB
	2.8
	11.5%
	21.7%

	3.0 dB 
	2.7
	14.2%
	26.4%


The reduction of the cell coverage, due to the EIRP accuracy requirements, gives an indication of the increased probability of lack of coverage, reduced quality or call drop.
Conclusion
This document presents an analysis showing the effects of EIRP accuracy on cell range by using the link-budget method. 

The results showed that a huge cell area reduction can be observed for high Δ values.

From the analysis, in these cases non negligible coverage problems can be expected, leading to users experience degradation. In order to cope with this situation, interventions on network configurations like site number increase may be needed.
References

[1]    3GPP TR 36.942, “Radio Frequency (RF) system scenarios (Release 11)”.
[2]    R4-146104, 
“Output power measurements of Base Stations”, Telecom Italia.
[3]    3GPP TR 36.842, “Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS) (Release 12)”.
� Assuming ideal hexagonal layout.





