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--------------Start of change-------------
10.3.5 
OTA adjacent channel selectivity, general blocking and narrowband blocking
{editors note: subclauses below to follow as per subclause 10.2.2}
10.3.5.1
General
{editors note: general description of the test requirement placed here – non chamber specific}
ACS and narrowband blocking are treated differently to general in-band blocking in terms of MU analysis as the accuracy of generating the different interfering signal is different.

The ACS, narrow band blocking and general blocking requirements however all have an MU based on the absolute accuracy of the signals arriving at the BS. As all the receiver in-band directional requirements have the wanted signal and the interferer in the same direction from a single test antenna the OTA chamber absolute MU will be the same for both the wanted and the interferer.

The conducted test set up is in general as shown in figure 10.35.1-1
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Figure 10.3.5.1-1. Conducted in-band interference test set up.

The OTA test set up will be very similar with the OTA chamber being placed in between the hybrid and the BS under test
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Figure 10.3.5.1-2. OTA in-band interference test set up.

Note. the chamber n figure 10.3.6.1-2 is intended to be a generic OTA chamber, no specific chamber type is implied.

The ACS , narrow band blocking and general in-band blocking MU is calculated as follows:
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Where 
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is the MU of the existing EIS measurements with the signal generator contribution removed and 0.1dB added to cover the frequency variation in the calibration.
And 
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 is the impact of the signal generator ACLR and is 0.4dB ( the same as for the conducted MU)
The chamber analysis is therefore done to calculate 
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rather than the total MU.
10.3.5.2
In-door anechoic chamber

10.3.5.2.1
General
This method measures the EIS in an anechoic chamber in the presence of a defined interferer (either adjacent channel, Narrow band blocker or in-band general blocker) with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the transmitting 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 10.3.5.2.1-1 and 10.3.5.2.1-2.
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Figure 10.3.5.2.1-1: Indoor Anechoic Chamber measurement system setup for ACS and narrow band blocking
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Figure 10.3.5.2.1-2: Indoor Anechoic Chamber measurement system setup for in-band general blocking
10.3.5.2.2 
Calibration
The Conducted part of the test set-up up to point D in figure 10.3.5.2.1-2 is calibrated as normal.
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Figure 10.5.3.2.2-1: Indoor Anechoic Chamber calibration system setup for ACS, NS blocking and in-band general blocking

1)
Connect the reference antenna and the transmitting antenna to RF in port and RF out port of the network analyzer, respectively, as shown in figure 10.5.3.2.2-1.

2)
Install the reference antenna with its beam peak direction and the height of its phase centre aligned with the transmitting antenna.

3)
Set the centre frequency of the network analyzer to the carrier centre frequency of the tested signal for EIS measurement of AAS BS and measure LFEIS, D→E, which is equivalent to 20log|S21| (dB) obtained by the network analyzer:

-
LFEIS, E→D: Pathloss between E and D in figure 10.5.3.2.2-1.
4)
Measure the cable loss, LFEIS, E→F, between the reference antenna connector and the network analyzer connector:

-
LFEIS, E→F: Cable loss between E and F in figure 10.5.3.2.2-1.
5)
Calculate the calibration value between A and D with the following formula:

-
LEIS_cal, A→D = LFEIS, E→D + GREF_ANT_EIS, A→F -LFEIS, E→F.
-
LEIS_cal, A→D:  Calibration value between  A and D in figure 10.5.3.2.2-1. 

6)
GREF_ANT_EIS, A→F: Antenna gain of the reference antenna.

10.3.5.2.3
Procedure

{editors note: level of detail of procedure is open issue}
1)
Uninstall the reference antenna and install the AAS BS with its 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 is set to be aligned with testing system.
2)
Orient the AAS BS on the positioned so it is pointing in the appropriate conformance testing direction for the test being carried out.
4)
If required by the appropriate test method start BS transmission according to the appropriate test model at manufacturer's declared rated output power. 

5)
Set the test signal mean power at the RF signal source generator such that the OTA power at the AAS BS reference point is the required level for the test (i.e. the  level in the test requirement plus LEIS_cal, A→D  ) with the appropriate measurement channel.

6)
Set the interferer signal mean power at the RF signal source generator such that the OTA power at the AAS BS reference point is the required level for the test (i.e. the  level in the test requirement plus LEIS_cal, A→D  ) with the appropriate interference signal type.
7)
Measure the throughput/BER according to the appropriate procedure as specified in the test procedure
8)
Repeat the above steps 1)~7) per conformance testing direction.

10.3.5.2.4
MU assessment 

Table 10.3.5.2.4-1: Indoor Anechoic Chamber uuncertainty contributions for 
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	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	

	2
	Pointing misalignment between the AAS BS and the transmitting antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	

	6
	Phase curvature
	

	8
	Impedance mismatch in the transmitting chain
	

	9
	Random uncertainty
	

	25
	Residual calibration error due to frequency difference between signals
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	

	12
	Impedance mismatch between the reference antenna and network analyzer.
	

	13
	Quality of quiet zone
	

	14
	Polarization mismatch for reference antenna
	

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	

	16
	Phase curvature 
	

	17
	Uncertainty of the network analyzer
	

	18
	Influence of the reference antenna feed cable


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

	19
	Reference antenna feed cable loss measurement uncertainty
	

	20
	Influence of the transmitting antenna feed cable


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

	21
	Uncertainty of the absolute gain of the reference antenna
	

	22
	Uncertainty of the absolute gain of the transmitting antenna
	


10.3.5.2.4
MU Value
Table 10.3.5.2.4-1: Indoor Anechoic Chamber uncertainty assessment for 
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	Indoor Anechoic chamber

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz

	Stage 2: DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the transmitting antenna
	0.3
	0.3
	Rectangular
	1.73
	1
	0.17
	0.17

	3
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	4
	Polarization mismatch between the AAS BS and the transmitting antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0
	0

	6
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	8
	Impedance mismatch in the transmitting chain
	0.14
	0.23
	U-shaped
	1.41
	1
	0.1
	0.16

	9
	Random uncertainty
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06

	25
	Residual calibration error due to frequency difference between signals
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the transmitting antenna and the network analyzer
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04

	11
	Positioning and pointing misalignment between the reference antenna and the transmitting antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01

	12
	Impedance mismatch between the reference antenna and network analyzer
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04

	13
	Quality of quiet zone
	0.1
	0.1
	Gaussian
	1
	1
	0.1
	0.1

	14
	Polarization mismatch for reference antenna
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01

	15
	Mutual coupling between the reference antenna and the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0
	0

	16
	Phase curvature
	0.05
	0.05
	Gaussian
	1
	1
	0.05
	0.05

	17
	Uncertainty of the network analyzer
	0.13
	0.2
	Gaussian
	1
	1
	0.13
	0.2

	18
	Influence of the reference antenna feed cable
	0.05
	0.05
	Rectangular
	1.73
	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 transmitting antenna feed cable
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03

	21
	Uncertainty of the absolute gain of the reference antenna
	0.5
	0.25
	Rectangular
	1.73
	1
	0.29
	0.25

	22
	Uncertainty of the absolute gain of the transmitting antenna
	0
	0
	Rectangular
	1.73
	1
	0
	0

	Combined standard uncertainty (1σ) [dB]
	0.43
	0.45

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.83
	0.87


10.3.5.3
CATR
10.3.5.3.1
General
CATR uses the feed antenna which radiates a spherical wavefront to a range reflector antenna which will then collimate the radiated spherical wavefront to the DUT. There is sufficient separation between the DUT and the transmitter (feed antenna shown in figure 10.3.5.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to receiver. The feed antenna transmits a wavefront that will illuminate the range antenna reflector, which will then reflect the transmitted energy towards the DUT.
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Figure 10.3.5.3.1-1: CATR measurement system setup for EIS

For interference measurements the signal at port B is replaced by the appropriated conducted test signal set up consisting of wanted signal and interfering signal generators, combiners and attenuators.

10.3.5.3.2 
Calibration

The calibration measurement is done by using a reference antenna (SGH used in figure 10.3.5.3.2 -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 (A↔B) from the DUT to the measurement receiver is calibrated out. The following figure is used as a setup of a typical compact antenna test range.
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Figure 10.3.5.3.2 -1 CATR calibration system setup for EIS

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 [image: image18.png]Lsgrcal = Lescy + 10log(1l — ey %) — Gegy



 LSGHcal = LC,SGH + 10log(1 - |ΓSGH|2) - GSGH 
,
, where 10log(1 - |ΓSGH|2)  is the compensation for SGH connector return loss,[image: image22.png]


 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).

10.3.5.3.3 
Procedure

1)
Set up AAS BS in place of SGH from calibration stage. Align AAS BS with beam peak direction of range antenna.
2)
If required by the appropriate test method start BS transmission according to the appropriate test model at manufacturer's declared rated output power. 

3)
Set the test signal mean power at the RF signal source generator such that the OTA power at the AAS BS reference point is the required level for the test (i.e. the  level in the test requirement - LA→B.) with the appropriate measurement channel.

4)
Set the interferer signal mean power at the RF signal source generator such that the OTA power at the AAS BS reference point is the required level for the test (i.e. the  level in the test requirement - LA→B.) with the appropriate interference signal type.
5)
Measure the throughput/BER according to the appropriate procedure as specified in the test procedure
6)
Repeat the above steps 1)~5) per conformance testing direction.

10.3.5.3.4 
MU assessment 

10.3.5.3.4.1 
MU Budget
Table 10.3.5.3.4.1 -1: CATR uncertainty budget format for 
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	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Misalignment DUT & pointing error
	

	2
	Standing wave between DUT and test range antenna
	

	4
	RF leakage & dynamic range, 


a) feeder package terminated


b) DUT terminated
	

	5
	QZ ripple DUT
	

	6
	Miscellaneous uncertainty
	

	25
	Residual calibration error due to frequency difference between signals
	

	Stage 1: Calibration measurement

	7
	Uncertainty of network analyser and/or  signal generator
	

	8
	Mismatch of transmitter chain
	

	9
	Insertion loss of transmitter chain
	

	10
	RF leakage & dynamic range
	

	11
	Influence of the calibration antenna feed cable


a)
Flexing cables, adapters, attenuators & connector repeatability
	

	12
	Uncertainty of the absolute gain of calibration antenna
	

	13
	Uncertainty due to antenna mounting apparatus or rotary joints
	

	14
	Quality of quiet zone
	

	15
	Rotary Joints
	

	16
	Misalignment positioning system
	

	17
	Misalignment calibration antenna
	

	18
	Standing wave between DUT and test range antenna
	

	19
	Switching uncertainty
	


10.3.5.3.4.2 
MU Value
Table 10.3.5.3.4-1: CATR uncertainty assessment for 
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	CATR

	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]

	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz
	
	
	
	f ≤ 3.0 GHz
	3.0 GHz < f ≤ 4.2 GHz

	Stage 2: DUT measurement

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

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

	4
	RF leakage & dynamic range, 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

	6
	Miscellaneous uncertainty
	0
	0
	Normal
	1
	1
	0
	0

	25
	Residual calibration error due to frequency difference between signals
	0.1
	0.1
	Rectangular
	1.73
	1
	0.06
	0.06

	Stage 1: Calibration measurement

	7
	Network Analyzer
	0.13
	0.2
	Normal
	1
	1
	0.13
	0.2

	8
	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

	9
	Insertion loss of transmitter chain
	0.18
	0.18
	Rectangular
	√3
	1
	0.1
	0.1

	10
	RF leakage,  (SGH connector terminated & test range antenna connector cable terminated)
	0.00156
	0.00156
	Normal
	1
	1 
	0.00156
	0.00156

	11
	Flexing cables & connector repeatability
	0.022
	0.022
	U-shaped
	√2
	1
	0.015
	0.015

	12
	SGH Calibration uncertainty
	0.502
	0.433
	Rectangular
	√3
	1
	0.29
	0.25

	13
	Misalignment  positioning system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	14
	QZ ripple with SGH
	0.09
	0.09
	Normal
	1
	1
	0.09
	0.09

	15
	Rotary joints
	0.048
	0.048
	U-shaped
	√2
	1
	0.034
	0.034

	16
	Misalignment  SGH and pointing error
	0.5
	0.5
	Exp. normal
	2
	1
	0.25
	0.25

	17
	Misalignment calibration system
	0
	0
	Exp. normal 
	2
	1
	0
	0

	18
	Standing wave between SGH and test range antenna
	0.09
	0.09
	U-shaped
	√2
	1 
	0.06
	0.06

	19
	Switching uncertainty
	0.26
	0.26
	Rectangular
	√3
	1
	0.15
	0.15

	Combined standard uncertainty (1σ) [dB]
	0.50
	0.54

	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	0.98
	1.06


10.3.5.x
Summary
The value for  
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for each of the chambers and the common MU value for  
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is as follows:
Table 10.3.5.x-1 Test system specific measurement uncertainty values for  
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	Expanded uncertainty ue [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	Indoor Anechoic Chamber
	0.83
	0.87

	Compact Antenna Test Range
	0.98
	1.06

	
	
	

	
	
	

	Common maximum accepted test system uncertainty
	1
	1.1


This can be used to calculate the MU for each of the interference requirements based on the methodology derived in subclause 10.3.5.1.

Table 10.3.5.x-2 Test system specific measurement uncertainty values for ACS, NS blocking and in-band general blocking
	Requirement

 
	 EOTAchamber [dB]
	Ewanted_cond [dB]
	Eint_cond [dB]
	EACLR
 
	Total MU [dB]

	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz
	
	f ≦ 3GHz
	3GHz < f  ≦ 4.2 GHz

	ACS
	1
	1.1
	0.7
	1
	0.7
	1
	0.4
	1.8
	2.2

	NB Blocking
	1
	1.1
	0.7
	1
	0.7
	1
	0.4
	1.8
	2.2

	in-band general blocking
	1
	1.1
	0.7
	1
	1
	1.2
	0.4
	2.0
	2.3


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