3GPP TSG-RAN WG4 meeting #70
R4-140882
Prague, Czech Republic, EU, 10th – 14th February 2014
Source:
Ericsson
Title:
On minimum requirement for radiated output power
Agenda item:
7.2.3
Document for:
Approval
1.
Introduction
At RAN4#68 meeting in Riga it was agreed [1] to define a new requirement for radiated output power. According to the agreement the output power is declared by the manufacturer while the minimum requirement is set on the output power accuracy. 

At last meeting several contributions [2, 3, 4, 5] was presented regarding this topic. Based on assumptions related to statistical properties of involved variables presented in a contribution presented at RAN4#69 a minimum requirement for radiated output power accuracy can be defined.

This contribution presents a proposal for minimum requirement for radiated output power accuracy and the reasoning behind the derivation of the requirement.
2.
Discussion
A radiated output power requirement can be divided into two main parts: 
1. Radiated output power declaration
2. Minimum accuracy requirement
So far in the discussion the radiated output power requirement is supposed to be a declaration similar to current conducted version in the .104 specification. This contribution handles only the definition of the minimum accuracy requirement.
In the work finding a proper EIRP accuracy requirement it have been suggested to look at conducted output power accuracy specified in .104-specifications. Moving from a conducted requirement boundary to a radiated requirement boundary requires knowledge about the antenna characteristics. At last meeting we presented a contribution [3] with statistical properties related to antenna gain of passive base station antennas. For radiated output power it is suggested that the minimum accuracy requirement specifies an interval around the manufacturer declared absolute level. We suggest deriving the EIRP accuracy for a legacy base station based on information from .104 and measured antenna characteristics.

Table 2.1: Minimum requirement from .104
	Source
	Minimum Requirement

	Section 6.2.1 of 36.104

	In normal condition, the base station maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.



Since the confidence level of the conducted requirement is unknown an assumption is required. Let’s assume that the conducted output power is normally distributed and conducted power to be within the interval of +/- 2.0 dB with 99% confidence. This assumptions result in a standard deviation for the power distribution to be 0.8 dB.
At last meeting a contribution presenting measurement was presented. The results are listed in Table 2.2.
Table 2.2: Antenna gain properties
	Parameter
	Case
	Port
	A
	B
	C
	D

	Gain [dBi]
	Min
	M45
	16.5
	16.7
	17.0
	17.0

	
	Min
	P45
	16.8
	16.8
	17.0
	17.1

	
	Max
	M45
	18.4
	17.7
	18.2
	18.6

	
	Max
	P45
	18.4
	17.9
	18.3
	18.6

	
	Average
	M45
	17.6
	17.3
	17.6
	17.9

	
	Average
	P45
	17.7
	17.4
	17.7
	17.9


Measurement results estimation of the gain variation to be within the interval of +/- 1.0 dB with 99% confidence. This corresponds to standard deviation for the gain distribution to be 0.4 dB. 
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Figure 2.1 EIRP distributions for legacy base stations

Based on information given above it is assumed that the power at ARP and antenna gain is normal distributed variables. From this assumption the variance of EIRP can be calculated as:
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 is the standard deviation of the power distribution and 
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 is the standard deviation of the antenna gain distribution. 

In Figure 2.1 the distributions for conducted power, antenna gain and EIRP is plotted. It can be noted that EIRP falls within +/- 2.25 dB with 99% confidence. 
3.
Conclusion

Starting from the conducted minimum requirement for output power accuracy (section 6.2.1 in TS 36.104) and adding variation caused by the antenna a new minimum accuracy requirement for radiated output power can be derived. 

Note that the minimum accuracy requirement, test tolerance and maximum measurement uncertainty is not equal. Test tolerances and measurement uncertainties are separate to this discussion on accuracy and will be handled in the conformance testing discussion to be started later.
Based on statistical analysis presented in this contribution we propose the minimum requirement for radiated output power accuracy to be defined as follows:
Proposal:

In normal conditions, each cell-specific beam maximum radiated output power shall remain within +2.25 dB and -2.25 dB of the rated radiated output beam power declared by the manufacturer.
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