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10.6 
Measurement uncertainty for Co-location requirements

10.6.1  General 

Conformance to co-location requirements is shown using co-location proximity method which is described in 3GPP TS 37.145-2, subclause 4.15 [24].

10.6.2 
OTA transmitter OFF power

10.6.2.1
General

OTA transmitter ON/OFF power requirements apply only to TDD operation of E-UTRA.

The OTA Transmit ON/OFF power requirements are co-location requirements and specified as the power sum of the supported polarization(s) at the co-location reference antenna conducted output(s).

10.6.2.2
In-door anechoic chamber

10.6.2.2.1
General

This method measures the OTA transmitter OFF power in an anechoic chamber

10.6.2.2.2
Calibration

See sub-clause 10.6.2.3.2.

10.6.2.2.3 
Procedure

See sub-clause 10.6.2.3.3.

10.6.2.2.4 
MU assessment 

10.6.2.2.4.1 
MU Budget

10.6.2.2.4.2 
MU Value

10.6.2.3
CATR

10.6.2.3.1
General

This method measures the OTA transmitter OFF power in a compact antenna test range chamber.
10.6.2.3.2
Calibration

Calibration for wanted signal power level is the same as in subclause 10.2.2.2.2. 

Additionally, the losses in the signal chain between [co-location reference antenna] conducted output(s) and measurement equipment need to be calibrated out:

1) Path loss calibration 

a) Measure the loss in signal chain from each output of [co-location reference antenna] to input of measurement equipment, call this L ANT↔C which is the equivalent of 20log|S21| from the use of a network analyser.
10.6.2.3.3 
Procedure

1) Place AAS BS and [co-location reference antenna] as specified in subclause 4.15, 3GPP TS 37.145-2 [24].  

2) Place Range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the AAS BS. 

3) The Range antenna shall be dual (or single) polarized with the same frequency range as the AAS BS for transmitter OFF power test case.

4) Connect Range antenna and [co-location reference antenna] to the measurement equipment.

5) OTA transmitter OFF power is measured at the [co-location reference antenna] conducted output(s). 
6) The measurement device (signal analyser) characteristics shall be:
-  Detection mode: True RMS.

7) Set the AAS BS to transmit:
-
For AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction), at manufacturer's declared rated output power, Prated,t,TRP.

-
For AAS BS declared to be capable of multi-carrier and/or CA operation, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction) on all carriers configured using the applicable test configuration and corresponding power setting.
-
Check that specified beam power (EIRP) is obtained at Range antenna RF output(s) (conducted side) for each polarization. Re-align if the specified beam power is not achieved.

8) Measure the mean power spectral density from all [co-location reference antenna] conducted output(s) over 70μs filtered with a square filter of bandwidth equal to the RF bandwidth of the RIB centred on the central frequency of the RF bandwidth. 70μs average window centre is set from 35μs after end of one transmitter ON period + 17μs to 35μs before start of next transmitter ON period - 6.25μs. 

Additional factor to be considered in the measurement is that the test requirement is very close to thermal noise floor, and the measurement setup needs to be able to tolerate both very high and low signal levels. This will impact measurement uncertainty.

10.6.2.3.4 
MU assessment 

10.6.2.3.4.1 
MU Budget

10.6.2.3.4.2 
MU Value
10.6.3.4
General chamber

10.6.3.4.1
General

This method measures the OTA TDD OFF power level charactersitics in a general OTA chamber.
10.6.3.4.2
Calibration

10.6.3.4.3 
Procedure

10.6.3.4.4 
MU assessment 

10.6.3.4.4.1 
MU Budget

10.6.3.4.4.2 
MU Value

Table 10.6.3.4.4.2-1 MU for TDD OFFpower level
	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 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
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 GHz

	Stage 2: DUT measurement

	
	Uncertainty related to the selection of the CLTA (Note)
	1.50
	1.50
	1.50
	Rectangular
	√3
	1
	0.87
	0.87
	0.87

	
	Uncertainty related to the placement of the CLTA (Note)
	1.70
	1.70
	1.70
	Rectangular
	√3
	1
	0.98
	0.98
	0.98

	2
	Uncertainty related to measuring close to noise floor
	1.00
	1.00
	1.00
	Gaussian
	1
	1
	1.00
	1.00
	1.00

	
	Impedance mismatch between feeder cable and CLTA
	0.14
	0.23
	0.25
	U-Shaped
	√2
	1
	0.10
	0.16
	0.18

	
	Gain variations in LNA
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	9
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	
	Measurement receiver accuracy
	0.41
	0.74
	0.80
	Gaussian
	1
	1
	0.41
	0.74
	0.80

	
	Reflections in anechoic chamber
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	
	Gain variations in measurement amplifier
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	Stage 1: Calibration measurement

	7
	Noise figure measurement accuracy
	0.2
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20
	0.20



	Combined standard uncertainty (1σ) [dB]
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	1.72
	1.83
	1.86

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	3.36
	3.58
	3.64

	NOTE: It has been recognized that the selection and exact placement of the co-location test antenna will introduce uncertainty on the co-location measurement. Therefore, CLTA MU needs to be included to the MU budgets. Parameters for acceptable co-location test antennas and its placement are specified in the TS. Fulfilling these criteria for CLTA selection and placement is deemed sufficient for the test purposes. Therefore, measurement uncertainty related to the selection of the co-location test antenna and its alignment does not need to be analysed. Instead, the MU documented in the TR and TS can be directly used for total test system uncertainty evaluation and the test system is considered to meet the MU by meeting the CLTA selection and placement criteria. 


10.6.2.x
Summary

10.6.3 
OTA co-location spurious emissions
10.6.3.1
General

10.6.3.2
In-door anechoic chamber

10.6.3.2.1
General

This method measures the OTA co-location spurious emissions in an anechoic chamber

10.6.3.2.2
Calibration

See sub-clause 10.6.X.3.2.

10.6.3.2.3 
Procedure

See sub-clause 10.6.X.3.3.

10.6.3.2.4 
MU assessment 

10.6.3.2.4.1 
MU Budget

10.6.3.2.4.2 
MU Value

10.6.3.3
CATR

10.6.3.3.1
General

This method measures the OTA co-location spurious emissions in a compact antenna test range chamber.
10.6.3.3.2
Calibration

Calibration for wanted signal power level is the same as in subclause 10.2.2.3.2. 

Additionally, the losses in the signal chain between [co-location reference antenna] conducted output(s) and measurement equipment need to be calibrated out:

2) Path loss calibration 

b) Measure the loss in signal chain from each output of [co-location reference antenna] to input of measurement equipment, call this L ANT↔C which is the equivalent of 20log|S21| from the use of a network analyser.
10.6.3.3.3 
Procedure

9) Place AAS BS and [co-location reference antenna] as specified in subclause 4.15, 3GPP TS 37.145-2 [24].  

10) Place Range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the AAS BS. 

11) Connect Range antenna and [co-location reference antenna] to the measurement equipment.

12) OTA co-location spurious emissions are measured at the [co-location reference antenna] conducted output(s). 
13) The measurement device (signal analyser) characteristics shall be:
-  Detection mode: True RMS.

14) Set the AAS BS to transmit:
-
For AAS BS declared to be capable of single carrier operation only, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, either simultaneously or sequentially, in boresight direction (reference direction), at manufacturer's declared rated output power, Prated,t,TRP.

-
For AAS BS declared to be capable of multi-carrier and/or CA operation, set the AAS BS to transmit full beam power (rated beam EIRP), both polarizations, in boresight direction (reference direction) on all carriers configured using the applicable test configuration and corresponding power setting.
-
Check that specified beam power (EIRP) is obtained at Range antenna RF output(s) (conducted side) for each polarization. Re-align if the specified beam power is not achieved.

15) Measure the mean power spectral density from all [co-location reference antenna] conducted output(s) with each wanted signal polarization under test. 

Additional factor to be considered in the measurement is that the test requirement is very close to thermal noise floor, and the measurement setup needs to be able to tolerate both very high and low signal levels. This will impact measurement uncertainty.

10.6.3.3.4 
MU assessment 

10.6.3.3.4.1 
MU Budget

10.6.3.3.4.2 
MU Value
10.6.3.4
General chamber

10.6.3.4.1
General

This method measures the OTA co-location spurious emission charactersitics in a general OTA chamber.
10.6.3.4.2
Calibration

10.6.3.4.3 
Procedure

10.6.3.4.4 
MU assessment 

10.6.3.4.4.1 
MU Budget

10.6.3.4.4.2 
MU Value

Table 10.6.3.4.4.2-1 MU for OTA co-location spurious emission
	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 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
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 GHz

	Stage 2: DUT measurement

	
	Uncertainty related to the selection of the CLTA (Note)
	1.50
	1.50
	1.50
	Rectangular
	√3
	1
	0.87
	0.87
	0.87

	
	Uncertainty related to the placement of the CLTA (Note)
	1.70
	1.70
	1.70
	Rectangular
	√3
	1
	0.98
	0.98
	0.98

	2
	Uncertainty related to measuring close to noise floor
	0.68
	0.68
	0.68
	Gaussian
	1
	1
	0.68
	0.68
	0.68

	
	Impedance mismatch between feeder cable and CLTA
	0.14
	0.23
	0.25
	U-Shaped
	√2
	1
	0.10
	0.16
	0.18

	
	Gain variations in LNA
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	9
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	
	Measurement receiver accuracy
	0.41
	0.74
	0.80
	Gaussian
	1
	1
	0.41
	0.74
	0.80

	
	Reflections in anechoic chamber
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	
	Gain variations in measurement amplifier
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	Stage 1: Calibration measurement

	7
	Noise figure measurement accuracy
	0.2
	0.20
	0.20
	Gaussian
	1
	1
	0.20
	0.20
	0.20



	Combined standard uncertainty (1σ) [dB]
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	1.56
	1.68
	1.71

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	3.10
	3.29
	3.35

	NOTE: It has been recognized that the selection and exact placement of the co-location test antenna will introduce uncertainty on the co-location measurement. Therefore, CLTA MU needs to be included to the MU budgets. Parameters for acceptable co-location test antennas and its placement are specified in the TS. Fulfilling these criteria for CLTA selection and placement is deemed sufficient for the test purposes. Therefore, measurement uncertainty related to the selection of the co-location test antenna and its alignment does not need to be analysed. Instead, the MU documented in the TR and TS can be directly used for total test system uncertainty evaluation and the test system is considered to meet the MU by meeting the CLTA selection and placement criteria. 


10.6.3.x
Summary

{editors note: Last section at this level summarises MU estimates for all chambers and concludes final agreed MU}
10.6.4  
OTA Transmitter intermodulation

10.6.4.1 
General
10.6.4.2 
In-door anechoic chamber 
10.6.4.2.1 
General

This method measures the transmitter intermodulation in an anechoic chamber. The separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna depends on the unwanted emission requirements, ACLR, OBUE, SEM, and spurious emission, to be measured under the condition of transmitter intermodulaiton. See sub-clause 10.4.2, 10.4.3, 10.4.4, and 10.5.x. The measurement system setup is as depicted in figure 10.6.x.2.1-1.
{editor’s note: the separation is [] because the out-of-band spurious emission test may not satisfy the condition that the sparation is no less than 2D2/λ.}
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(a) General set-up (top view)
(Positioner is not described here)
{editor’s note: detail of the co-location [test] antenna placement will be described here}
(b) Detailed placement of co-location [test] antenna
Figure 10.6.4.2.1-1: In-door Anechoic Chamber measurement system setup for transmitter intermodulation

{editor’s note: Diagrams needs to be updated to show the co-location reference antenna and AAS BS are on the same position  and also the PA associated with the interferer signal. } 

10.6.4.2.2 
Calibration

Calibration of the emission measurements shall be done with the procedure as shown in 10.2.2.2.2.
For calibration of [co-location reference antenna] part is FFS.
{editors note: we need to include calibration of the input to the collocation test antenna}

10.6.4.2.3 
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 co-location test antenna] as specified in 3GPP TS37.145-2 sub-clause 4.15 [24], [at the declared worst case side.]
3) 
Set the signal generator to generate the interfering signal to achieve the required level at the input port of co-location test antenna].

4)
Perform required ACLR, OBUE (for E-UTRA), SEM (for UTRA), occupied bandwidth, spurious emission tests according to the corresponding testing procedures.

10.6.4.2.4 
MU assessment

10.6.4.2.4.1 
MU Budget

[The MU of the unwanted emission (e.g. ACLR, OBUE, SEM, spurious emission) is the same as the MU of corresponding unwanted emission requirement. The MU of TX-IM is the uncertainty of the interference signal level at AAS BS.]

Table 10.6.4.2.4.1-1 MU contributors for the CLTA interferer signal
	UID
	Description of uncertainty contribution
	Details in annex

	　Uncertainty of interference signal input level to co-location [test] antenna

	1
	Uncertainty of the RF signal  generator
	

	2
	Uncertainty of the RF power measurement equipment
	

	3
	Impedance mismatch in the transmitting chain
	

	4
	Random uncertainty
	

	5
	Gain variation of power amplifier
	

	6
	Influence of the transmitting antenna feed cable


a)
Flexing cables, adapters, attenuators, and connector repeatability
	

	[7]
	[Uncertainty of the network analyser at co-location [test] antenna calibration stage]
	

	Uncertainty of co-location [test] antenna

	[8]
	Separation “d” error 
	

	[9]
	Vertical alignment error
	

	[10]
	Front-back alignment error
	

	[11]
	Vertical radiation length “h” error
	

	[12]
	Polarization error
	

	[13]
	Beam width error
	


{editor note: relationship between error sources need to be assessed regarding the CLTA variation}
10.6.4.2.4.2 
MU Value

Table 10.6.4.2.4.2-1 MU for the CLTA interferer signal
	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

	　Uncertainty of interference signal input level to co-location [test] antenna

	1
	Uncertainty of the RF signal generator
	0.46
	0.46
	Gaussian
	1.00
	1
	0.46
	0.46

	2
	Uncertainty of the RF power measurement equipment
	0.14
	0.26
	Gaussian
	1.00
	1
	0.14
	0.26

	3
	Impedance mismatch in the transmitting chain
	0.14
	0.23
	U-shaped
	1.41
	1
	0.10
	0.16

	4
	Random uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06

	5
	Gain variation of power amplifier
	[0.02]
	[0.02]
	Rectangular
	1.73
	1
	0.01
	0.01

	6
	Influence of the transmitting antenna feed cable


a)
Flexing cables, adapters, attenuators, and connector repeatability
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03

	[7]
	[Uncertainty of the network analyser at co-location [test] antenna calibration stage]
	[0.13]
	[0.20]
	[Gaussian]
	[1.00]
	[1]
	[0.13]
	[0.20]

	Uncertainty of co-location [test] antenna

	[8]
	Separation “d” error 
	
	
	
	
	
	
	

	[9]
	Vertical alignment error
	
	
	
	
	
	
	

	[10]
	Front-back alignment error
	
	
	
	
	
	
	

	[11]
	Vertical radiation length “h” error
	
	
	
	
	
	
	

	[12]
	Polarization error
	
	
	
	
	
	
	

	[13]
	Beam width error
	
	
	
	
	
	
	

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

ue = 1.96uc
	
	


{editor note: relationship between error sources need to be assessed regarding the CLTA variation}
10.6.4.3
CATR

10.6.4.3.1
General

This method measures the OTA transmitter intermodulation in a compact antenna test range chamber. CATR can be used only within the frequency range where the test facility is functional.
10.6.4.3.2
Calibration

Calibration for wanted signal power level is the same as in subclause 10.2.2.3.2. 

Additionally, the losses in the signal chain between [co-location reference antenna] conducted input(s) and measurement equipment need to be calibrated out: 

1) Cable and matching loss calibration for co-location reference antenna

- For each polarization supported by the co-location reference antenna

  a)
Measure co-location reference antenna reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓANT.

b) Measure cable loss from point F to input of co-location reference antenna, call this L ANT↔F which is the equivalent of 20log|S21| from the use of a network analyser.
c) Calculate the combined total path loss from F to co-location reference antenna using the following equating 

Lcal = L ANT↔F + 10log(1 - |ΓANT|2)
10.6.4.3.3 
Procedure

1) Set up AAS BS (DUT) in place of SGH from the calibration stage, ensure that the [co-location reference antenna] and DUT are positioned as described in 3GPP TS 37.145-2, subclause 4.15 [24], [co-location reference antenna] placed at the declared worst-case side. 

2) Place Range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the AAS BS. 

3) Connect Range antenna and co-location reference antenna to the measurement equipment.

4) Configure measurement equipment to transmit the blocking signal through each polarization of the [co-location reference antenna] at appropriate level for the BS class as specified in section 6.X.X


5) Configure all OTA AAS BS TX branches according to a maximum power requirement for a single carrier.

6) Set the DUT to transmit the test signal according to appropriate test model.

7) Measure unwanted emissions according to subclauses 10.4 and 10.5

10.6.4.3.4 
MU assessment 

10.6.4.3.4.1 
MU Budget

10.6.4.3.4.2 
MU Value

10.6.4.4 
Shielded Anechoic Chamber

10.6.4.4.1 
General

This method measures the OTA transmitter intermodulation emissions in a shielded anechoic chamber.
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Figure 10.6.4.4.1-1: OTA transmitter intermodulation

A power amplifier is needed to amplify the interferer signal generated by the signal generator to the level specified by the requirement. 

10.6.4.4.2 
Calibration

The calibration of the test range is conducted as described for unwanted emission in sub-clause [x].

The calibration is conducted according to sub-clause 10.6.3.3.2.

10.6.4.4.3 
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1) Place AAS BS and co-location reference antenna as specified, at the distance d=0.1m. 

2) Place test antenna at sufficent distance, aligned to supported polarizations with the AAS BS.

3) The test antenna(s) shall be dual (or single) polarized covering the same frequency range as the AAS BS and the emission frequencies. 

4) Several test antennas are required to cover both the AAS BS and the whole emission frequency range. 

5) Connect test antenna and co-location reference antenna to the measurement equipment.

6) During the OTA emission measurements at the test antenna conducted output(s), both AAS BS and co-location reference antenna are rotated around same axis.
7) The OTA emission measurement method shall be TRP, according to the procedure described in Annex X.Y.

{Editors note: Annex X.Y will describe TRP test method and associated details related to integration method and sampling grid}
8) The measurement device (signal analyzer) characteristics shall be:
-  Detection mode: True RMS.
9) Set the AAS BS to transmit:

-
Set the AAS BS to transmit maximum power according to the applicable test configuration using the corresponding test models or set of physical channels. 

- Generate the interfering signal via the co-location reference antenna. The co-location reference antenna is fed with Prated,t,TRP, equally divided on all supported polarizations, from the same signal generator source.

10) Perform the unwanted emission tests specified in OTA ACLR, OTA spectrum mask and OTA OBUE, for all third and fifth order intermodulation products which appear in the frequency ranges. The width of the intermodulation products shall be taken into account.

11) Perform the transmitter spurious emissions test as specified in OTA spurious emission, except OTA co-location spurious emission, for all third and fifth order intermodulation products which appear in the frequency ranges. The width of the intermodulation products shall be taken into account.

12) Verify that the emission level does not exceed the required level with the exception of interfering signal frequencies.

13) Repeat the test for the remaining interfering signal centre frequency offsets.
14) Repeat the test for the remaining interfering signals for requirements OTA ACLR, OTA spectrum mask, OTA OBUE and OTA spurious emission, except OTA co-location spurious emission.
In addition, for multi-band AAS BS, the following steps shall apply:

15) For multi-band AAS BS and single band tests, repeat the steps above per involved band where single band test configurations and test models shall apply with no carrier activated in the other band.

10.6.4.4.4 
MU assessment

10.6.4.4.4.1 
MU Budget

10.6.4.4.4.2 
MU Value
10.6.5.5
General chamber

10.6.5.5.1
General

This method measures the OTA co-location blocking charactersitics in a general OTA chamber.
10.6.5.5.2
Calibration

10.6.5.5.3 
Procedure

10.6.5.5.4 
MU assessment 

10.6.5.5.4.1 
MU Budget

10.6.5.5.4.2 
MU Value

Table 10.6.5.5.4.2-1 MU for transitter intermodulation interferer signal
	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 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
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 GHz

	Stage 2: DUT measurement

	
	Uncertainty related to the selection of the CLTA (Note)
	1.5
	1.5
	1.5
	Rectangular
	√3
	1
	0.87
	0.87
	0.87

	
	Uncertainty related to the placement of the CLTA (Note)
	1.7
	1.7
	1.7
	Rectangular
	√3
	1
	0.98
	0.98
	0.98

	
	Impedance mismatch between feeder cable and CLTA
	0.14
	0.23
	0.25
	U-Shaped
	√2
	1
	0.10
	0.16
	0.18

	9
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	
	Reflections in anechoic chamber
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	Stage 1: Calibration measurement

	7
	Conducted measurement uncertainty
	1.0
	1.1
	1.2
	Gaussian
	1
	1
	1.00
	1.10
	1.20



	Combined standard uncertainty (1σ) [dB]
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	1.65
	1.72
	1.79

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	3.23
	3.37
	3.51

	NOTE: It has been recognized that the selection and exact placement of the co-location test antenna will introduce uncertainty on the co-location measurement. Therefore, CLTA MU needs to be included to the MU budgets. Parameters for acceptable co-location test antennas and its placement are specified in the TS. Fulfilling these criteria for CLTA selection and placement is deemed sufficient for the test purposes. Therefore, measurement uncertainty related to the selection of the co-location test antenna and its alignment does not need to be analysed. Instead, the MU documented in the TR and TS can be directly used for total test system uncertainty evaluation and the test system is considered to meet the MU by meeting the CLTA selection and placement criteria. 


10.6.4.6
Summary

{Editors note: Last section at this level summarises MU estimates for all chambers and concludes final agreed MU}
10.6.5  
OTA co-location blocking
10.6.5.1
General
10.6.5.2
General chamber

10.6.5.2.1
General

This method measures the OTA co-location blocking charactersitics in a general OTA chamber.
10.6.5.2.2
Calibration

10.6.5.2.3 
Procedure

10.6.5.2.4 
MU assessment 

10.6.5.2.4.1 
MU Budget

10.6.5.2.4.2 
MU Value

Table 10.6.5.2.4.2-1 MU for co-location blocking interferer signal
	UID
	Uncertainty source
	Uncertainty value

f ≦ 3GHz
	Uncertainty value

3GHz < f ≦ 4.2 GHz
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 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
	Standard uncertainty ui [dB]

4.2 GHz < f ≦ 6 GHz

	Stage 2: DUT measurement

	
	Uncertainty related to the selection of the CLTA (Note)
	1.5
	1.5
	1.5
	Rectangular
	√3
	1
	0.87
	0.87
	0.87

	
	Uncertainty related to the placement of the CLTA (Note)
	1.7
	1.7
	1.7
	Rectangular
	√3
	1
	0.98
	0.98
	0.98

	
	Impedance mismatch between feeder cable and CLTA
	0.14
	0.23
	0.25
	U-Shaped
	√2
	1
	0.10
	0.16
	0.18

	9
	Random uncertainty
	0.1
	0.1
	0.1
	Rectangular
	√3
	1
	0.06
	0.06
	0.06

	
	Reflections in anechoic chamber
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	Stage 1: Calibration measurement

	7
	Conducted measurement uncertainty
	1.0
	1.1
	1.2
	Gaussian
	1
	1
	1.00
	1.10
	1.20



	Combined standard uncertainty (1σ) [dB]
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	1.65
	1.72
	1.79

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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	3.23
	3.37
	3.51

	NOTE: It has been recognized that the selection and exact placement of the co-location test antenna will introduce uncertainty on the co-location measurement. Therefore, CLTA MU needs to be included to the MU budgets. Parameters for acceptable co-location test antennas and its placement are specified in the TS. Fulfilling these criteria for CLTA selection and placement is deemed sufficient for the test purposes. Therefore, measurement uncertainty related to the selection of the co-location test antenna and its alignment does not need to be analysed. Instead, the MU documented in the TR and TS can be directly used for total test system uncertainty evaluation and the test system is considered to meet the MU by meeting the CLTA selection and placement criteria. 


