Page 1



TSG-RAN Working Group 4 (Radio) meeting #80bis
R4-168478
Ljubljana, EU, 10th – 14th October 2016
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	TR 37.842
	CR
	0005
	rev
	-
	Current version:
	13.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	


	

	Title:

	CR to TR 37.842: Appendix of test method uncertainty descriptions

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	RAN4

	
	

	Work item code:
	AAS_BS_LTE_UTRA-Perf
	
	Date:
	2016-10-10

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-13

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	Exisiting text in tables of distributions are not the same as text in Appendix sections of associated descriptions of the uncertainty.  
Additional clean up and clairification of text.

	
	

	Summary of change:
	Text changes needed in order to align with other sections and other agreed upon text in WF (R4-164720)

	
	

	Consequences if not approved:
	Specification will be unclear.

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


B1-7 Uncertainty of the power measurement equipment

This contribution originates from limited absolute level accuracy and non-linearity of the measurement equipment. The measurement equipment such as a BS simulator  spectrum analyzer , or power meter  measures the received signal level in EIRP tests either as an absolute level or as a relative level. This uncertainty value was a result of compromised value and guidance by test equipment vendors in order to align all test methods having this uncertainy contribution.  Power measurement equipment, like spectrum analyzer and power meter used at the EIRP measurement stage
B1-8 Impedance mismatch in the receiving chain

This contribution originates from multiple reflections between the receiving antenna and the power measurement equipment. The multiple reflections can produce an overall reflection that depends not only upon the individual reflections of each part but their reflective interactions as well. The combination loss by the overall reflection can be higher or lower than individual loss by multiple reflections. The combination loss is called the mismatch error and leads to the measurement uncertainty.
B1-9 Random uncertainty

The random uncertainty characterizes the undefined and miscellaneous effects which cannot be forecasted. One can estimate this type of uncertainty with a repeatability test by making a series of repeated measurement with a reference DUT without changing anything in the measurement set-up.  If careful calibration has taken place, this value should be small or negligible. 
<unchanged sections>
B1-13 Uncertainty of the network analyzer

This contribution originates from all uncertainties involved in the S21 measurement (including drift and frequency flatness) with a network analyzer. The uncertainty value will be indicated in the manufacturer's data sheet in logs.  This uncertainty value was a result of compromised value and guidance by test equipment vendors in order to align all test methods having this uncertainty contribution.
<unchanged sections>
B.2
Compact Antenna Test Range

<unchanged sections>
B2-2 RF power measurement equipment
The receiving device used to measure the received signal level in the EIRP tests either as an absolute level or as a relative level. These receiving devices to name a few are spectrum analyzers, network analyzers or power meter. This uncertainty value was a result of compromised value and guidance by the test equipment vendors in order to align all test methods having this uncertainty contribution.  Power measurement equipment, like spectrum analyzer and power meter used at the EIRP measurement stage.
<unchanged sections>
B2-5
 QZ ripple DUT/calibration antenna

This is the quiet zone (QZ) ripple experienced by the DUT/calibration antenna during the measurement or calibration phase. The purpose of this component is to capture the contributions that the reflections from the walls, roof and floor that will add to the EIRP measurement. The sum of all these reflections from the walls, range reflector (if applicable), roof and floor will give the overall value for the QZ ripple. In other words, the uncertainty component from the wall will not be separated from the roof or the floor. The purpose of this uncertainty component is to capture the overall reflections from the chamber walls experienced by the DUT/calibration antenna. To capture the full effect of the QZ ripple a distance of 1λ must be measured from each of the DUT/calibration antenna physical aperture edges, i.e. total QZ distance = physical aperture length +2 λ, to ensure the full volume of the QZ is captured in the uncertainty measurement.
<unchanged sections>
B2-6 Uncertainty of network analyser

a)
drift (temp, oscillators, filters, etc.) start-to-end time of measurements.

This uncertainty includes all the uncertainties involved in the S21 measurement (including drift and frequency flatness) with a network analyzer, and will be calculated from the manufacturer's data in logs. This uncertainty also includes analyzer uncertainty for multi-polarization (2 or more ports) measured simultaneously. This uncertainty value was a result of compromised value and guidance by test equipment vendors in order to align all test methods having this uncertainty contribution.
<unchanged sections>
B2-10 Uncertainty of the absolute gain of the calibration antenna

This uncertainty consists of the uncertainty of the gain value associated with the gain value denoted from the antenna calibration. This uncertainty value was a result of compromised value in order to align all test methods having this uncertainty contribution.
<unchanged sections>
B.4
Near Field Test Range

B4-1
Axes Intersection

This is a mechanical uncertainty term and aim to find the uncertainty related with the lateral displacement between the horizontal and vertical axes of the DUT positioner. This can result in sampling the field on a non-ideal sphere. This uncertainty is assumed to have a Gaussian distribution.

B4-2
Axes Orthogonality
The difference from 90° of the angle between the horizontal and vertical axes also results in sampling the field on a non-ideal sphere. This uncertainty is assumed to have a Gaussian distribution.

B4-3
Horizontal Pointing

The horizontal mispointing of the horizontal axis to the probe reference point for Theta=0° also results in sampling the field on a non-ideal sphere. This uncertainty is assumed to have a Gaussian distribution.

B4-4
Probe Vertical position

The vertical displacement of the probe reference point from the horizontal axis results in sampling the field on a non-ideal sphere. This uncertainty is assumed to have a Gaussian distribution.

B4-5
Probe Horizontal/Vertical pointing

The horizontal or vertical mispointing of the probe z-axis from the intersection point of the horizontal/vertical axis. This uncertainty is assumed to have a Gaussian distribution.

B4-6
Measurement distance

This is the knowledge of the distance between the intersection point of the horizontal and vertical axis and probe reference point. This uncertainty is assumed to have a Gaussian distribution.

B4-7
Amplitude and phase drift

The system drift due to temperature variations causes the signal at DUT location to drift in amplitude and phase. This uncertainty is assumed to have a Gaussain distribution.

B4-8
Amplitude and phase noise

This uncertainty is due to the noise level of the test range so that the S/N ratio should be determined or measured at the DUT location. The noise level is usually measured with a Spectrum Analyzer. This uncertainty is assumed to have a Gaussain distribution.

B4-9
Leakage and Crosstalk

This uncertainty can be addressed by measurements on the actual system setup. The leakage and crosstalk cannot be separated from the random amplitude and phase errors so that the relative importance should be determined. This uncertainty is assumed to have a Gaussian distribution.

B4-10
Amplitude non-Linearity

This uncertainty is the linearity of the receiver used for the measurement. It can be taken from the data sheet of the receiver.

B4-11
Amplitude and phase shift in rotary joint

This uncertainty is due to the variation of the rotary joint. It can be measured and is assumed to have a uniform distribution.

B4-12
Channel balance amplitude and phase

This uncertainty is relevant for systems which are using dual polarized probes and polarization switches. The amplitude and phase difference between two signal channels of the receiver includes the difference between the probe ports, difference between the channels of the polarization switch, connecting cables and reflection coefficients. This uncertainty is assumed to have a Gaussian distribution.

B4-13
Probe polarization amplitude and phase

The amplitude and phase of the probe polarization coefficients should be measured. This uncertainty is assumed to have a uniform distribution.

B4-14
Probe pattern knowledge

The probe(s) pattern(s) is assumed to be known so that the DUT measurement in near field can be corrected when performing the near field to far field transform. There is no direct dependence between the DUT pattern and the probe pattern in near field measurements. This uncertainty is assumed to have a uniform distribution.  The probe pattern is obtained and characterized before near field measurements are made.  This uncertainty is evaluated and captured by a third party calibration lab or test house similar to that of a standard gain horn.
B4-15
Multiple reflections

The multiple reflections occur when a portion of the transmitted signal is reflected form the receiving antenna back to the transmitting antenna and re-reflected by the transmitting antenna back to the receiving antenna. This uncertainty can be determined by multiple measurements of the DUT when at different distance from the probes. This uncertainty is assumed to have a Gaussian distribution.

B4-16
Room scattering

As for the multiple reflections, a portion of the transmitted signal is reflected by either the absorbers or other structures in the measurement anechoic chamber before being received by the receiving antenna. This effect can be isolated from the multiple reflections by testing the DUT in different positions, separated by λ/4 with respect to the anechoic chamber and comparing these measurements with the reference. This uncertainty is assumed to have a Gaussian distribution.

B4-17
DUT support scattering

This is the uncertainty due to the DUT supporting structure on the signal level. This uncertainty is assumed to have a Gaussian distribution.

B4-18
Scan area truncation
This uncertainty does affect the near field measurement. It can be addressed by comparing the measurement result when scanning the full area. This uncertainty is assumed to have a Gaussian distribution.

B4-19
Sampling point offset

This uncertainty has an influence in near field and far field. It is assumed to have a uniform distribution.

B4-20
Spherical Mode truncation

The measured near field is expanded using a finite set of spherical modes. The number of modes is linked to number of samples. The filtering effect generated by the finite number of modes can improve measurement results by removing signals from outside the physical area of the DUT. Care must be taken in order to make sure the removed signals are not from the DUT itself. This uncertainty is usually negligible.

B4-21
Positioning

The relative position of the probe array is not ideal. This uncertainty is assumed to have a Rectangular distribution.

B4=22
Probe array uniformity

This is the uncertainty due to the fact that different probes are used for each physical position. Different probes have different radiation patterns. Generally, the probe array is calibrated so that the uniformity of the probes is achieved. 

B4-23
Mismatch of receiver chain

If the same chain configuration (including the measurement receiver; the probe antenna and other elements) is used in both stages, the uncertainty is considered systematic and constant ( 0.00 dB value.

If it is not the case, this uncertainty contribution has to be taken into account and should be measured or determined by the method described in [15]. This uncertainty is assumed to have a U-shaped distribution

B4-24
Insertion loss of receiver chain

It is composed of the following:

-
Insertion loss of the probe antenna cable.

-
Insertion loss of the probe antenna attenuator (if used).

-
Insertion loss of RF relays (if used).

If the same chain configuration is used for measurement and calibration, the uncertainty due to the above components is considered systematic and constant ( 0.00 dB value. This uncertainty is assumed to have a Gaussian distribution.

B4-25
Uncertainty of the absolute gain of the probe antenna

This uncertainty appears in the both stages and it is thus considered systematic and constant( 0.00 dB value.

B4-26
Measurement Receiver

This uncertainty is composed of three uncertainties being:

-
absolute power level;

-
stability;

-
stability over temperature;

-
linearity.

The expanded uncertainty is the Root Square Sum (RSS) of the standard uncertainties for each uncertainty contributors. Each uncertainty can be taken from the instrument data sheet and is assumed to have a uniform distribution.

B4-27
Measurement Repeatability - Positioning Repeatability

This uncertainty is due to the repositioning of the DUT in the test setup. It can be addressed by repeating the corresponding measurement 5 times. Calculate the standard deviation of the metric obtained and use that as the measurement uncertainty. For tests that require multiple setups, the worst-case standard deviation shall be used. This uncertainty is assumed to have a uniform distribution.

B4-28
Uncertainty of Vector Network Analyzer

This uncertainty includes the all uncertainties involved in the S21 measurement with a vector network analyzer, and will be calculated from the manufacturer's data sheet. This uncertainty is assumed to have a Guassian distribution. This uncertainty value was a result of compromised value in order to align all test methods having this uncertainty contribution.
B.4.29
Mismatch of receiver chain

If the same chain configuration (including the measurement receiver; the probe antenna and other elements) is used in both stages, the uncertainty is considered systematic and constant ( 0.00 dB value.

If it is not the case, each uncertainty contribution has to be taken into account and should be measured or determined and then taking the total of all non-zero mismatch uncertainty contribution from all parts by root-sum-squares (RSS) method. This uncertainty is assumed to have a U-shaped distribution.

B4-30
Insertion loss of receiver chain

If the same chain configuration is used for measurement and calibration, the uncertainty due to the above components is considered systematic and constant ( 0.00 dB value. This uncertainty is assumed to have a uniform distribution.

B4-31
Mismatch in the connection of the calibration antenna

This is the uncertainty from the mismatch in the connection between the system coax cable and the calibration antenna. A gain calibration measurement is repeated and the largest difference between the results is entered as the uncertainty.  This uncertainty is assumed to have a U-shaped distribution.

B4-32
Influence of the calibration antenna feed cable
This uncertainty is due to the impact of the feeding cable on the radiation properties of the calibration antenna. In case of using either a standard horn or standard gain horn, the impact of the cable is to be considered negligible thus the uncertainty ( 0.00 dB value. In case of using a dipole-like antenna, the uncertainty should be addressed by measuring this impact. This uncertainty is assumed to have a uniform distribution.

B.4.33
Influence of the probe antenna cable

If the same chain configuration is used for measurement and calibration, the uncertainty due to the above components is considered systematic and constant ( 0.00 dB value. This uncertainty is assumed to have a uniform distribution.

B4-34
Uncertainty of the absolute gain of the calibration antenna

The calibration antenna only appears in Stage 2. 
 This uncertainty value was a result of compromised value in order to align all test methods having this uncertainty contribution.
B4-35 Short term repeatability

It can be addressed by performing a repeatability test of the calibration antenna. This uncertainty is assumed to have a uniform distribution.
