[bookmark: _GoBack]3GPP TSG-RAN4 Meeting AH-1807	R4-1809118
Montreal, Canada, 2nd – 6th July 2018

Source:	Ericsson
Title:	MU framework and values for ACLR for CATR
Agenda item:	4.2.1.1.4.1
Document for:	Discussion


1. Introduction
This contribution presents an example measurement uncertainty framework and assessment for OTA adjacent channel leakage power ratio measurement in a compact antenna test range which is one possible method for conformance testing of AAS base stations. The values are presented as an example to start a discussion on the MU budget. 


2. Discussion

As unwanted emissions are specified with TRP as metric, the measurement method using sparse grid has been discussed for quite some time in RAN4. The proposed TRP measurement method consider full sphere and orthogonal cuts, grid options, measurement of power spectral density in near field, reference steps and compensation of systematic delta TRP and is described in detail in [Jonas paper].
Based on the TRP measurement method, each measured sample in the grid would have same measurement uncertainty as EIRP accuracy and as TRP ACLR is the integration of all measured EIRP samples, the measurement uncertainty for OBUE cannot be higher than for each measured sample. Consequently, the absolute ACLR measurement uncertainty can not be higher than the EIRP measurement uncertainty if the input power to the measurement instrument is above certain minimum input level.

In addition, the using EIRP accuracy measurement uncertainty is assuming long enough sweeping time. Possibly, to speed up the measurements, a shorter sweeping time could affect the proposed measurement uncertainty. 

The same analogy applies on relative ACLR, where each measured sample of wanted signal and adjacent channel emission would have measurement uncertainty not higher than measurement uncertainty for EIRP accuracy with the difference in equipment measurement uncertainty for relative measurements. The measurement uncertainty for relative ACLR is given in following tables.

Based on eAAS OTA radiated transmit power in [1], framework on uncertainty budget have been reused.

Description of uncertainty contributions can be found in [1].

	CATR uncertainty budget format for relative ACLR measurement
	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	B2-1

	2
	RF power measurement equipment
	E

	5
	QZ ripple DUT
	B2-5

	Stage 1: Calibration measurement

	6
	Uncertainty of network analyser
	E

	7
	Mismatch of receiver chain
	B2-7

	8
	Insertion loss variation of receiver chain
	B2-8

	17
	Switching uncertainty
	B2-15



CATR uncertainty assessment for relative ACLR measurement
	

	UID
	Uncertainty Source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz ≦ f < 4.2 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci 
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	0
	0
	Exp. normal
	2
	1 
	0
	0

	2
	
RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.14
	0.14
	 Gaussian
	1
	 1
	0.14
	0.14

	5
	QZ ripple with DUT
	0.0928
	0.0928
	Normal 
	1
	1
	0.0928
	0.0928

	Stage 1: Calibration measurement

	6
	Network Analyzer
	0.13
	0.20
	Normal
	1
	1
	0.13
	0.20

	7
	Uncertainty of return loss (S11) measurement of SGH and test receiver (VNA) ports
	0.127
	0.325
	U-shaped
	√2
	1 
	0.09
	0.23

	8
	Insertion loss variation in receiver chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.10
	0.10

	17
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]


	0.29
	0.39

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]


	0.58
	0.77


 


3. Conclusion
This contribution presents an example of the measurement uncertainty framework and budget for ACLR measurements.  Considering the TRP measurement method where each measured sample would have measurement uncertainty corresponding to EIRP accuracy, after integration the TRP measurement uncertainty would not be higher than for EIRP accuracy.
For relative ACLR due to difference in measurement equipment uncertainty for relative measurements, the proposed measurement uncertainty would be ~0.6 dB for frequency less than 3GHz and 0.8 dB for frequencies between 3GHz and 4.2 GHz respectively.
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