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Introduction

The eNB ACLR Test System Uncertainty was proposed [1], and approved in #47bis meeting [2]. However no analysis report can be found, although the following note is described in the report [1].

Figures given here are similar to those used for equivalent test in the W-CDMA test specification TS 25.141 [3]. They are however put in [], as the effect of a wider modulation bandwidth and a higher crest factor for the OFDM signals should to be confirmed. 
This reports the impact of bandwidth profile for the eNB ACLR Test System Uncertainty, and proposes the reconsideration of number.

Summary

The current test system uncertainty ±0.8 dB is reasonable for up to 10 MHz bandwidth profile. However, we need to reconsider the test system uncertainty for 15 and 20 MHz profile in adjacent channel measurement. (The adjacent channel in paired spectrum case is only discussed. Alternative channel cases and unpaired spectrum cases are unchanged.)

	E-UTRA bandwidth profile [MHz]
	Assumed adjacent channel carrier
	Test System Uncertainty

	1.4/3/5/10
	E-UTRA of same BW
	±0.8 dB (no change)

	15/20
	E-UTRA of same BW
	±1.0 dB


The usable dynamic range of measurement instrument (Spectrum Analyzer) is determined by trade-off point between TOI and DANL impact. This issue happens only at adjacent channel case. The wider bandwidth narrows the dynamic range, and consequently it deteriorates the accuracy of measurement.

Assumptions for measurement system

The test system measurement uncertainty is very sensitive to key parameters of measurement instruments, e.g. thermal noise floor (DANL: Displayed Average Noise Level), gain compression (TOI: Third Order Intermodulation distortion), Phase Noise, Frequency Response Error and Display Scale Fidelity.

The following table of numbers is given for the test system uncertainties (95th percentile) and measurement condition that are reasonably assumed at production in terms of cost and performance perspective. The derivation of test system uncertainty is done based on the tables.

Table 1 Test System performance data and Test condition
	Parameter name
	Performance data for calculation
	unit

	Phase Noise (>= 10 MHz offset)
	‑144
	dBc/Hz

	DANL (1Hz RBW, 0 dB attenuation)
	‑149
	dBm

	TOI
	+15
	dBm

	Scale Fidelity (error)
	High Level + instability
	0.063
	dB

	
	Slope
	0.0009
	dB

	Frequency Response Error (RF Gain Error)
	0.011
	dB/MHz

	DUT’s ACLR performance (eNB)
	48
	dB

	Note: DUT’s ACLR is assumed as “45 dB (requirement) + 3 dB (margin)”


Analysis of ACLR accuracy
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Figure 1 ACLR measurement scheme and Accuracy calculation

The ACLR level of DUT (eNB) is assumed as 48 dB. SNR (Signal: ACLR leakage power at adjacent channel, Noise: noise power level at adjacent channel) determines the measurement accuracy. The noise level at adjacent channel is determined so that the widest dynamic range is given. (PNNoise: Noise due to Phase Noise, DANLNoise: Noise due to DANL, TOINoise: Noise due to TOI, and ML: Mixer Level)
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Figure 2 Noise floor level in consideration of TOI, DANL and Phase Noise

In addition to TOI, DANL and Phase Noise, Scale Fidelity and Frequency Response Error need to be taken into account to get the best accuracy. In the case of 20 MHz bandwidth and given performance data, for example, ML= –17 dBm gives the best accuracy.

Table 2 Accuracy calculation for each bandwidth profile

	Accuracy – Error term
	Bandwidth profile

	
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Phase Noise, TOI, DANL
	0.372 dB
	0.524 dB
	0.595 dB
	0.638 dB

	Freq. Response, Scale Fidelity
	0.120 dB
	0.153 dB
	0.174 dB
	0.196 dB

	Total
	0.491 dB
	0.677 dB
	0.768 dB
	0.834 dB


The uncertainty number for 15 MHz and 20 MHz profile is very marginal or exceeds the current requirement. These numbers need to be reconsidered. We would like to propose ±1.0 dB for 15 and 20 MHz profile.
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