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--------------Start of change-------------
10.2.2 
OTA E-UTRA DL RS power

{editors note: multiple test chamber solutions may be added here, Indoor anechoic chamber and CATR shown}
10.2.2.1
General
DL RS power is an E-UTRA measurement only, it is defined as:

The DL RS power is the resource element power of the Downlink Reference Symbol at the RIB transmitting the DL RS for a cell.

The absolute DL RS power is indicated on the DL-SCH. The absolute accuracy is defined as the maximum deviation between the DL RS power indicated on the DL-SCH and the DL RS power of each E-UTRA carrier.
As such is an absolute power measurement of a single RE.

As the requirement is based on absolute directional power the absolute level will be subject to the same calibration and measurement errors as the EIRP measurement which has previously been analyses in TR 37.842. However as the measurement is for a single RE it is necessary to demodulate the received signal this is done at the same time as the EVM test using the global in channel TX test described in Annex F of TS 36.141.

The demodulated power accuracy test is not as accurate as the power measurement using a power meter for the EIRP accuracy test.
The MU is calculated by using the existing conducted MU in the MU uncertainty budget in place of the RF measurement equipment.












10.2.2.2
In-door anechoic chamber

10.2.2.2.1 
General

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.1.1-1.
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Figure 10.2.2.2.1-1: Indoor Anechoic Chamber measurement system setup

10.2.2.2.2 
Calibration
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Figure 10.2.2.2.2-1: Indoor Anechoic Chamber calibration system setup
1)
Connect the reference antenna and the receiving antenna to the measurement RF out port and RF in port of the network analyzer, respectively, as shown in figure 10.2.2.2.2-1. The amplifier may installed between C and D if required.
2)
Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the receiving antenna.

3)
Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal and measure LFTX_E→D , which is equivalent to 20log|S21| (dB) obtained by the network analyzer:

-
LFTX_E→D: Pathloss between E and D in figure 10.2.2.2.2-1.
4)
Measure the cable loss, LFTX_E→F between the reference antenna connector and the network analyzer connector:

-
LFTX_E→F: Cable loss between E and F in figure 10.2.2.2.2-1.
5)
Calculate the calibration value between A and D with the following formula:

-
LTX_cal, A→D = LFTX_E→D  + GREF_ANT, A→F - LFTX_E→F.
-
LTX_cal, A→D:  Calibration value between  A and D in figure10.2.2.2.2-1.

-
GREF_ANT, A→F: Antenna gain of the reference antenna.

10.2.2.2.3 
Procedure

1)
Uninstall the reference antenna and install the AAS BS with the manufacturer declared coordinate system reference point in the same place as the phase centre of the reference antenna. The manufacturer declared coordinate system orientation of the AAS BS is set to be aligned with the testing system.
2)
Set the AAS BS to generate the tested beam with the beam peak direction intended to be the same as the testing direction.

3)
Rotate the AAS BS to make the testing direction aligned with the direction of the receiving antenna.

4)
Configure TX branch and carrier according to the required test configuration
5)
Set the AAS BS to transmit the test signal.

6)
Measure the appropriate test parameter 
7)
Repeat steps 2-6 for all conformance test beam direction pairs and test conditions.
The appropriate test parameter in step 6 for DL RS power is PDL_RS the measured signal power of DL RS power, using E-TM1.1 at 5 MHz bandwidth configuration  and calculation of EIRP EIRPDL_RS using the following equation:




EIRPDL_RS_p = PDL_RS + LTX_cal, A→D.
And

EIRPDL_RS = EIRPDL_RS_p1 + EIRPDL_RS_p2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).

10.2.2.2.4 
MU assessment 

10.2.2.2.4.1 
MU Budget

As the DL RS power is an absolute measurement most of the uncertainties form the EIRP accuracy remain the same. Also it can be noted that the measured signal is a wanted signal and hence will be beam formed in the same way as the wanted signal, hence any errors which may be dependent on the beam shape will be the same as for the EIRP accuracy measurement.

Table 10.3.1.1.2.4 -1: Indoor Anechoic Chamber uncertainty contributions
for OTA E-UTRA DL RS power measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	B1-1

	2
	Pointing misalignment between the AAS BS and the receiving antenna.
	B1-2

	3
	Quality of quiet zone
	B1-3

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	B1-4

	5
	Mutual coupling between the AAS BS and the receiving antenna
	B1-5

	6
	Phase curvature
	B1-6

	8
	Impedance mismatch in the receiving chain
	B1-8

	9
	Random uncertainty
	B1-9

	23
	MU of TE derived from conducted specification (conducted MU / 1.96)
	B1-23

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	B1-10

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B1-11

	12
	Impedance mismatch between the reference antenna and the network analyzer
	B1-12

	13
	Quality of quiet zone
	B1-3

	14
	Polarization mismatch for reference antenna
	B1-4

	15
	Mutual coupling between the reference antenna and the receiving antenna
	B1-5

	16
	Phase curvature 
	B1-6

	17
	Uncertainty of the Network Analyzer
	E

	18
	Influence of the reference antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	B1-14

	19
	Reference antenna feed cable loss measurement uncertainty
	B1-15

	20
	Influence of the receiving antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability
	B1-16

	21
	Uncertainty of the absolute gain of the reference antenna
	E

	22
	Uncertainty of the absolute gain of the receiving antenna
	B1-18


10.2.2.2.4.2 
MU Value

Table 10.2.2.2.4.2-1: Indoor Anechoic Chamber uncertainty assessment for OTA E-UTRA DL RS power 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
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05

	23
	MU of TE derived from conducted specification
	0.41
	0.56
	Gaussian
	1
	1
	0.41
	0.56

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	U-shaped
	√2
	1
	0.10
	0.23

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and the network analyzer.
	0.05
	0.05
	U-shaped
	√2
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.20
	Gaussian
	1
	1
	0.13
	0.20

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	19
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	Gaussian
	1
	1
	0.06
	0.06

	20
	Influence of the receiving antenna feed cable
	0.05
	0.05
	Rectangular
	√3
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.43
	Rectangular
	√3
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00

	Combined standard uncertainty (1σ) [dB]
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10.2.2.3
CATR
10.2.2.3.1
General
The Compact Antenna Test Range (CATR) uses the DUT which radiates a wavefront to a range antenna reflector which will then collimate the radiated spherical wavefront into a feedantenna.  The sufficient seaparation between the DUT and the receiver (feed antenna shown in figure 10.2.2.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to reciever. The DUT transmits a wavefront that will elluminate the range antenna reflector, which will then reflect the transmitted energy into the feed antenna.  The range feed antenna is connected to a vector network analyzer or other equivalent test equipment.
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Figure 10.2.2.3.1-1: CATR measurement system setup for OTA E-UTRA DL RS power
Test Method limitations and scope

The maximum size of the DUT is a chamber restriction that would affect the quality of the quiet zone. For larger DUT sizes larger size chambers should be considered such that the uncertainty of the quiet zone is taken into account.
10.2.2.3.2 
Calibration

The calibration measurement is done by using a reference antenna (SGH used in figure 10.2.2.3.2 -1) with known efficiency or gain values. In the calibration measurement the reference antenna is measured in the same place as the DUT, and the attenuation of the complete transmission path (C↔A, as in figure 10.2.2.3.2 -1) from the DUT to the measurement receiver is calibrated out. Figure 10.2.2.3.2 -1 presents a setup of a typical compact antenna test range.


[image: image10.emf]PM/SG

Positioner 

controller

PC

1

2

3

Range antenna 

reflector

DUT

Feed antenna

z

x

y

4

C

B

A


Figure 10.2.2.3.2-1: CATR calibration system setup for OTA E-UTRA DL RS power
1)
Path loss calibration C→A:

a)
Measure SGH (or other calibrated reference antenna) reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓSGH.

b)
Measure cable loss from point C to input of SGH, call this LC↔SGH which is the equivalent of 20log|S21| from the use of a network analyser.

c)
Calculate the combined total path loss from C→A by using the following expression:

-
LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH;

-
where  10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss, GSGH  is the known gain of the reference SGH.
2)
Connect SGH and C↔A cable.

3)
To remove polarization(s) mismatch between range antenna (labelled as feeder antenna in diagram) and SGH use positions to position the SGH in the beam peak direction of range antenna.

4)
Measure path loss C→B with network analyzer LC→B = 20log|S21|.

5)
Calculate the test path loss compensation factor.  This is the total path loss between A↔B using the results from step 1c and 4. L =  LSGHcal  - LC→B.
Where ΓSGH is the reflection coefficient (or mismatch) seen at the SGH connector (S11 with a network analyzer).


10.2.2.3.3 
Procedure

1)
Set up AAS BS in place of SGH from calibration stage.  Align DUT with beam peak direction of range antenna.
2)
Rotate the AAS BS to make the testing direction aligned with the direction of the receiving antenna.
3)
Configure TX branch and carrier at a time according to maximum power requirement.

4)
Configure TX branch and carrier according to the required test configuration
5)
Set the AAS BS to transmit the test signal.

6)
Measure the appropriate test parameter 
7)
Repeat steps 2-6 for all conformance test beam direction pairs and test conditions.

E-TM1.1 at 5 MHz bandwidth configuration  
The appropriate test parameter in step 6 for DL RS power is PDL_RS the measured signal power of DL RS power, using E-TM1.1 at 5 MHz bandwidth configuration  and calculation of EIRP EIRPDL_RS using the following equation:



EIRPDL_RS_p(x) = PDL_RS_meas + LA→B.
And

EIRPDL_RS = EIRPDL_RS_p1 + EIRPDL_RS_p2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).

10.2.2.3.4 
MU assessment 

10.2.2.3.4.1 
MU Budget

As the DL RS power is an absolute measurement most of the uncertainties form the EIRP accuracy remain the same. Also it can be noted that the measured signal is a wanted signal and hence will be beam formed in the same way as the wanted signal, hence any errors which may be dependent on the beam shape will be the same as for the EIRP accuracy measurement.

Table 10.2.2.3.4.1 -1: CATR uncertainty budget format for OTA E-UTRA DL RS power 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

	3
	Standing wave between DUT and test range antenna
	B2-3

	4
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	5
	QZ ripple DUT
	B2-5

	19
	Miscellaneous uncertainty
	B2-2

	23
	MU of TE derived from conducted specification (conducted MU / 1.96)
	B2-23

	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

	9
	RF leakage, (SGH connector terminated & test range antenna connector cable terminated)
	B2-4

	10
	Influence of the calibration antenna feed cable:

a)
Flexing cables, adapters, attenuators, connector repeatability
	B2-9

	11
	Uncertainty of the absolute gain of the calibration antenna
	E

	12
	Misalignment positioning system
	B2-11

	13
	Misalignment of calibration antenna and test range antenna
	B2-1

	14
	Rotary Joints
	B2-12

	15
	Standing wave between reference calibration antenna and test range antenna
	B2-3

	16
	Quality of quiet zone
	B2-5

	20
	Switching uncertainty
	B2-15


10.2.2.3.4.2 
MU Value

Table 10.2.2.3.4.2-1: CATR uncertainty assessment for OTA E-UTRA DL RS power measurement

	EIRP uncertainty budget

	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

	23
	MU of TE derived from conducted specification
	0.41
	0.56
	 Gaussian
	1
	 1
	0.41
	0.56

	3
	Standing wave between DUT and test range antenna
	0.21
	0.21
	U-shaped
	√2
	1 
	0.15
	0.15

	4
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	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

	9
	RF leakage, test range antenna cable connector terminated.
	0.0012
	0.0012
	Normal
	1
	1 
	0.0012
	0.0012

	10
	Influence of the calibration antenna feed cable
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	11
	SGH Calibration uncertainty
	0.50
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

	12
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	13
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	14
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	15
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06  
	0.06  

	16
	QZ ripple with SGH
	0.009
	0.009
	Normal
	1
	1
	0.009
	0.009

	17
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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10.2.2.4 
Near Field
10.2.2.4.1 
General
The near field measurement techniques consist in measuring amplitude and phase of the modulated signal at the AAS BS under test, on some specific surfaces such as planar, cylindrical, and spherical. Each of the near field test methods can be implemented by one or more mechanical rotations of the probe and/or AAS BS under test as shown in figure 10.2.2.2.3.1-1. One or more mechanical movement can be substitute by a probe array. All the scanning methods will need an RF transmit and receive system equipped with an automated scanning, a data collection and control system, and computerized analysis ability. 

[image: image15.png]



Figure 10.2.2.4.1-1: Probe/scanner near field systems: spherical, cylindrical and planar
NOTE: Although there are three methods available for obtaining the near field data, the spherical method is used as a working example. 
In case the radiated field is sampled on a sphere surrounding completely the AAS BS under test, the 3D full sphere EIRP value can be measured in near field when the AAS BS is transmitting a defined modulated signals in a declared beam. The near field measurement technique would imply the use of mathematical artefact, NF to FF transform in order to have the EIRP value the in far field. The near field to far field transform is based on the well-known Huygens-Fresnel principle. The spherical modal wave expansion is the implicit application of the Huygens principle. A direct solution of the Helmholtz equations is found by applying boundary conditions on the surface S at infinity. From the tangential fields over the surface, the modal coefficients can be determined using the orthogonality of the modal expansion. Based on this formulation, the near field sampling criteria does play an important role
10.2.2.4.2 
Calibration
Stage 1 – Calibration: 
Calibration accounts for the various factors affecting the measurements of the EIRP. These factors include components such as range length path loss, cable losses, gain of the receiving antenna, etc. Each measured data point for both radiated power and radiated sensitivity is transformed from a relative value in dB to an absolute value in dBm. For doing that the total path loss from the DUT to the measurement receiver, named L path loss is calibrated out. The calibration measurement is usually done by using a reference antenna with known gain. This approach is based on the so called gain-comparison method [13]. Figure 10.2.2.4.2 -1 shows the typical configuration for measuring path loss.

[image: image16.png]Pref

Gref

Psource

Source

Lpath A

Piso

Measurement Antenna

Prest

Prec

Receiver





Figure 10.2.2.4.2 -1: Typical Lpath loss measurement configuration

The Lpath loss can be determined from the power into the reference antenna by adding the gain of the reference antenna:


Piso = Pref + Gref[image: image18.png]Rsotropic Radiator = Freference antenna + Greference antenna



 QUOTE  


so that:


Lpath loss = Pref + Gref - Ptest[image: image20.png]Loath
loss = Preference antenna + Greference antenna— P
tenna- Frest equipment



 QUOTE  
 

In order to determine Pref, a cable reference measurement is performed in order to calibrate out the A, and B paths[image: image22.png]L+ est equipment-receiver



 QUOTE  
. Assuming that the power at the source is fixed, it can be showed that:


Pref-Ptes=Prec'-Prec
Where Prec [image: image24.png]Preceiver



 QUOTE  
and Prec' are the power measured at the receiver during the calibration measurement with the reference antenna and the power measured at the receiver during the cable reference measurement respectively. Lpath loss [image: image26.png]


 QUOTE  
is then given by:


Lpath loss = Gref + Prec' – Prec
10.2.2.4.3 
Procedure
Stage 2 - Measurement:
10.2.2.4.4 
MU assessment

10.2.2.4.4.1 
MU budget
Table 10.2.2.3.4-1: Near field test range uncertainty contributors in OTA E-UTRA DL RS power measurement

	UID
	Description of uncertainty contribution
	Details in annex

	
	Stage 2:, EIRP near field radiation pattern measurement and EIRP near field DUT power measurement

	1
	Axes Intersection
	B4-1

	2
	Axes Orthogonality
	B4-2

	3
	Horizontal Pointing
	B4-3

	4
	Probe Vertical Position
	B4-4

	5
	Probe H/V pointing
	B4-5

	6
	Measurement Distance
	B4-6

	7
	Amplitude and Phase Drift
	B4-7

	8
	Amplitude and Phase Noise
	B4-8

	9
	Leakage and Crosstalk
	B4-9

	10
	Amplitude Non-Linearity
	B4-10

	11
	Amplitude and Phase Shift in rotary joints
	B4-11

	12
	Channel Balance Amplitude and Phase
	B4-12

	13
	Probe Polarization Amplitude and Phase
	B4-13

	14
	Probe Pattern Knowledge
	B4-14

	15
	Multiple Reflections
	B4-15

	16
	Room Scattering
	B4-16

	17
	DUT support Scattering
	B4-17

	18
	Scan Area Truncation
	B4-18

	19
	Sampling Point Offset
	B4-19

	20
	Spherical Mode Truncation
	B4-20

	21
	Positioning
	B4-21

	22
	Probe Array Uniformity
	B4-22

	23
	Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)
	B4-23

	24
	Insertion loss of receiver chain
	B4-24

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

	xx
	MU of TE derived from conducted specification
	E

	27
	Measurement repeatability - Positioning Repeatability
	B4-27

	
	Stage 1: Calibration measurement

	28
	Uncertainty of network analyser
	E

	29
	Mismatch of receiver chain
	B4-29

	30
	Insertion loss of receiver chain
	B4-30

	31
	Mismatch in the connection of the calibration antenna
	B4-31

	32
	Influence of the calibration antenna feed cable
	B4-32

	33
	Influence of the probe antenna cable
	B4-33

	34
	Uncertainty of the absolute gain of the calibration antenna
	E

	35
	Short term repeatability
	B4-35


Note: Refer to TR37.842 Annex B for description of each uncertainty term
10.2.2.4.4.2 
MU value
Table 10.2.2.3.4.1-1: Near field test range uncertainty assessment for OTA E-UTRA DL RS power 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
	Axes Intersection
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	2
	Axes Orthogonality
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	3
	Horizontal Pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	4
	Probe Vertical Position
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	5
	Probe H/V pointing
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	6
	Measurement Distance
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	7
	Amplitude and Phase Drift
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	8
	Amplitude and Phase Noise
	0.02
	0.02
	Gaussian
	1.00
	1
	0.02
	0.02

	9
	Leakage and Crosstalk
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	10
	Amplitude Non-Linearity
	0.04
	0.04
	Gaussian
	1.00
	1
	0.04
	0.04

	11
	Amplitude and Phase Shift in rotary joints
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	12
	Channel Balance Amplitude and Phase
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	13
	Probe Polarization Amplitude and Phase
	0.0001
	0.0001
	Gaussian
	1.00
	1
	0.00
	0.00

	14
	Probe Pattern Knowledge
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	15
	Multiple Reflections
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	16
	Room Scattering
	0.09
	0.09
	Gaussian
	1.00
	1
	0.09
	0.09

	17
	DUT support Scattering
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	18
	Scan Area Truncation
	0.003
	0.003
	Gaussian
	1.00
	1
	0.00
	0.00

	19
	Sampling Point Offset
	0.0058
	0.0058
	Gaussian
	1.00
	1
	0.01
	0.01

	20
	Spherical Mode Truncation
	0.015
	0.015
	Gaussian
	1.00
	1
	0.02
	0.02

	21
	Positioning
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02

	22
	Probe Array Uniformity
	0.055
	0.055
	Gaussian
	1.00
	1
	0.06
	0.06

	23
	Mismatch of receiver chain 
	0.284
	0.284
	U-Shaped
	1.41
	1
	0.20
	0.20

	24
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	25
	Uncertainty of the absolute gain of the probe antenna
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	xx
	MU of TE derived from conducted specification
	0.41
	0.56
	Gaussian
	1.00
	1
	0.41
	0.56

	27
	Measurement repeatability - positioning repeatability
	0.15
	0.15
	Gaussian
	1.00
	1
	0.15
	0.15

	Stage 1: Calibration measurement

	28
	Network analyzer
	0.13
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20

	29
	Mismatch of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	30
	Insertion loss of receiver chain
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	31
	Mismatch in the connection of the calibration antenna
	0.02
	0.02
	U-Shaped
	1.41
	1
	0.01
	0.01

	32
	Influence of the calibration antenna feed cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	33
	Influence of the probe antenna cable
	0
	0
	Gaussian
	1.00
	1
	0.00
	0.00

	34
	Reference antenna
	0.50
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	35
	Short term repeatability
	0.088
	0.088
	Gaussian
	1.00
	1
	0.09
	0.09

	Combined standard uncertainty (1σ) [dB]
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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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NOTE:
Standard uncertainty values for the signal generator, network analyzer and reference antenna are according to the test equipment vendors proposal, as captured in annex E.
10.2.2.x

Summary
{editors note: Last section at this level summarises MU estimates for all chambers and concludes final agreed MU}
The different OTA test chamber MU are summarised below:
Table 10.2.2.x-1: Test system specific measurement uncertainty values for the OTA E-UTRA DL RS power test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1.15
	1.43

	Compact Antenna Test Range
	1.25
	1.52

	Near Field chamber
	1.17
	1.39

	…
	
	

	Common maximum accepted test system uncertainty
	1.3
	1.5


--------------Next change-------------
10.2.3 
OTA Output power dynamics

10.2.3.1
General
There are a number of UTRA and E-UTRA dynamic power requirements, they are all relative requirements which specify the dynamic range and step size accuracy of UTRA code domain channels and E-UTRA RE’s.

As the requirements are differential many of the measurement uncertainty values may cancel out however, in some cases demodulated signal power level (code domain power or RE power) are compared to maximum carrier power. As such the differential measurements may use different test equipment setting and hence not all test equipment uncertainties are cancelled out.

In all cases the measured signal are wanted signals and will be subject to the same beam forming as the main beam.

The conducted measurement has only 1 variable that being the measurement equipment. The measurement equipment MU can therefore be assumed to be the same as the conducted MU.

With a 95% confidence level (1.96σ) and a Gaussian distribution the test equipment MU is 0.4dB.

10.2.3.2
In-door anechoic chamber

10.2.3.2.1
General

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.2.2.1-1.
10.2.3.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2
10.2.3.2.3 
Procedure

Reference procedure in subclause 10.2.2.2.3 where in step 6 the appropriate measurement is:

The appropriate test parameter in step 6 for the output power dynmaics vary depending on the specific measurement as described for the conducted measurement in TS 37.145-1 in each case however the power measurement is made on both polarisations and added as follows:



EIRPmeas_p(x) = Pmeas_p(x) + LA→B.
And

EIRPmeas = EIRPmeas_p1 + EIRPmeas_p2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).
10.2.3.2.4 
MU assessment 

10.2.3.2.4.1 
MU Budget

As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 

This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.

As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.

The uncertainty budget descriptions are the same as those in table 10.2.2.2.4.1-1 with the addition descriptions in tble 10.2.3.2.4.1-1
Table 10.2.3.2.4.1 -1: Indoor Anechoic Chamber uncertainty contributions
for AAS BS OTA E-UTRA Total power dynamic range measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna (note 1)
	x

	2
	Pointing misalignment between the AAS BS and the receiving antenna. (note 1)
	x

	3
	Quality of quiet zone (note 1)
	x

	4
	Polarization mismatch between the AAS BS and the receiving antenna (note 1)
	x

	5
	Mutual coupling between the AAS BS and the receiving antenna (note 1)
	x

	6
	Phase curvature (note 1)
	x

	7
	Impedance mismatch in the receiving chain (note 1)
	x

	8
	Random uncertainty (note 1)
	x

	xx
	Uncertainty of conducted measurement (conducted MU / 1.96)
	x

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer (note 1)
	x

	11
	Positioning and pointing misalignment between the reference antenna and the receiving antenna (note 1)
	x

	12
	Impedance mismatch between the reference antenna and the network analyzer (note 1)
	x

	13
	Quality of quiet zone (note 1)
	x

	14
	Polarization mismatch for reference antenna (note 1)
	x

	15
	Mutual coupling between the reference antenna and the receiving antenna (note 1)
	x

	16
	Phase curvature  (note 1)
	x

	17
	Uncertainty of the Network Analyzer (note 1)
	x

	18
	Influence of the reference antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability (note 1)
	x

	19
	Reference antenna feed cable loss measurement uncertainty (note 1)
	x

	20
	Influence of the receiving antenna feed cable

a)
Flexing cables, adapters, attenuators, and connector repeatability (note 1)
	x

	21
	Uncertainty of the absolute gain of the reference antenna (note 1)
	x

	22
	Uncertainty of the absolute gain of the receiving antenna (note 1)
	x

	Note 1: These uncertainties canel out as the requirement is differential


10.2.3.2.4.2 
MU Value
The MU uncertainty assessment is shown in table 10.2.3.2.4.2-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 10.2.3.2.4.2-1: Indoor Anechoic Chamber uncertainty assessment for OTA E-UTRA Total power dynamic range 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

	7
	Uncertainty of the RF Power Measurement Equipment
	[0.20]
	[0.20]
	Gaussian
	1
	1
	0.20
	0.20

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]

[image: image30.wmf]c

e

u

u

96

.

1

=


	0.42
	0.42


The same uncertainty assesments have been carried out for the UTRA dynamic range requirements (Power control steps, Power control dynamic range, Total power dynamic range, IPDL Time mask). In each case the uncertainty for the conducted measuremen is the same as that for the conducted MU in TS 25.141 as follows:

Power control steps, Uncertainty of conducted measurement = 0.1 dB, Expanded OTA uncertainty = 0.15dB.

Power control dynamic range, Uncertainty of conducted measurement = 1.1 dB, Expanded OTA uncertainty = 1.11dB.

Total power dynamic range, Uncertainty of conducted measurement = 0.3 dB, Expanded OTA uncertainty = 0.32dB.

IPDL Time mask, Uncertainty of conducted measurement = 0.7dB, Expanded OTA uncertainty = 0.71dB.
10.2.3.3
CATR
10.2.3.3.1
General
The Compact Antenna Test Range (CATR) uses the DUT which radiates a wavefront to a range antenna reflector which will then collimate the radiated spherical wavefront into a feedantenna.  The sufficient seaparation between the DUT and the receiver (feed antenna shown in figure 10.2.2.3.1-1
) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to reciever. The DUT transmits a wavefront that will elluminate the range antenna reflector, which will then reflect the transmitted energy into the feed antenna.  The range feed antenna is connected to a vector network analyzer or other equivalent test equipment.
10.2.3.3.2 
Calibration

Calibration shall be done with the procedure shown in 10.2.2.3.2

10.2.3.3.3 
Procedure

Reference procedure in subclause 10.2.2.2.3 where in step 6 the appropriate measurement is:
The appropriate test parameter in step 6 for the output power dymaics vary depending on the specific measurement aas describd for the conducted measurement in TS 37.145-1 in each case however the power measurement is made on both polarisations and added as follows:



EIRPmeas_p(x) = Pmeas_p(x) + LA→B.
And

EIRPmeas = EIRPmeas_p1 + EIRPmeas_p2 where the declared beam is the measured signal at port 1 (p1) and port 2 (p2).

10.2.3.3.4 
MU assesment 

10.2.3.3.4.1 
MU Budget

As the output power dynamics are relative measurements most of the uncertainties form the EIRP accuracy cancel out as the same error will be applied to both of the measured OTA signals. 

This includes all calibration errors, misalignment errors, impedance mismatch and mutual coupling.

As the both the measured OTA signal will have the same beam pattern quiet zone errors, phase curvature errors also can be expected to be the same for both signals.

The uncertainty budget descriptions are the same as those in table 10.2.2.3.4.1-1 with the addition descriptions in tble 10.2.3.3.4.1-1

Table 10.2.3.3.4.1 -1: Indoor Anechoic Chamber uncertainty contributions
for OTA E-UTRA Total power dynamic range measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	xx
	Uncertainty of conducted measurement (conducted MU / 1.96)
	B1-23

	Stage 1: Calibration measurement


10.2.3.3.4.2 
MU Value
The MU uncertainty assessment is shown in table 10.2.3.3.4.2-1, zero values have been omitted in the table for the sake of space, but still be considered as part of the budget.
Table 10.2.3.3.4.2-1: CATR uncertainty assessment for E-UTRA OTA E-UTRA Total power dynamic range measurement

	EIRP uncertainty budget

	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

	xx
	Uncertainty of conducted measurement
	0.20
	0.20
	 Gaussian
	1
	 1
	0.20
	0.20

	Stage 1: Calibration measurement

	
	
	
	
	
	
	
	
	

	Combined standard uncertainty (1σ) [dB]
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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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The same uncertainty assesments have been carried out ofor the UTRA dynamic range requirements (Power control steps, Power control dynamic range, Total power dynamic range, IPDL Time mask). In each case the uncertainty for the conducted measuremen is the same as that for the conducted MU in TS 25.141 as follows:

Power control steps, Uncertainty of conducted measurement = 0.1 dB, Expanded OTA uncertainty = 0.1dB.
Power control dynamic range, Uncertainty of conducted measurement = 1.1 dB, Expanded OTA uncertainty = 1.1dB.
Total power dynamic range, Uncertainty of conducted measurement = 0.3 dB, Expanded OTA uncertainty = 0.3dB.
IPDL Time mask, Uncertainty of conducted measurement = 0.7dB, Expanded OTA uncertainty = 0.7dB.
10.2.3.x
Summary
The different OTA test chamber MU are summarised below:
Table 10.2.3.x-1: Test system specific measurement uncertainty values for the OTA E-UTRA dynamic range test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.42
	0.42

	Compact Antenna Test Range
	0.4
	0.4

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.4
	0.4


Table 10.2.3.x-2: Test system specific measurement uncertainty values for the UTRA Power control steps test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.15
	0.15

	Compact Antenna Test Range
	0.1
	0.1

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.1
	0.1


Table 10.2.3.x-3: Test system specific measurement uncertainty values for the UTRA Power control dynamic range range test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	1.11
	1.11

	Compact Antenna Test Range
	1.1
	1.1

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	1.1
	1.1


Table 10.2.3.x-4: Test system specific measurement uncertainty values for the OTRA Total power dynamic range test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.32
	0.32

	Compact Antenna Test Range
	0.3
	0.3

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.3
	0.3


Table 10.2.3.x-5: Test system specific measurement uncertainty values for the UTRA IPDL Time mask test

	
	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.71
	0.71

	Compact Antenna Test Range
	0.7
	0.7

	…
	
	

	…
	
	

	Common maximum accepted test system uncertainty
	0.7
	0.7


--------------End of change-------------



























�Rapporteur: keep this as x until last update as new chamber methods may be added.


�This reference si correct as using diagram from  previous subcause
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