Page 1



3GPP TSG-RAN4 Meeting AH#2 
R4-1808622
Montreal, Canada, 2nd – 6th July 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.843
	CR
	CRNum
	rev
	-
	Current version:
	15.0.0
	

	

	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:

	Draft CR to 37.843: Addition of procedures for TRP measurements for CATR

	
	

	Source to WG:
	Ericsson

	Source to TSG:
	

	
	

	Work item code:
	AASenh_BS_LTE_UTRA-Perf
	
	Date:
	2018-07-02

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	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)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	The TR currently does not contain procedures for BS output power, OBUE and spurious emissions for the CATR

	
	

	Summary of change:
	Procedures added. Changes are highlighted in green.

	
	

	Consequences if not approved:
	No CATR procedures for these requirmeents

	
	

	Clauses affected:
	10.2.4.1.3, 10.2.4.2.3, 10.2.4.3.3, 10.2.4.4.3

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

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

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

	
	

	Other comments:
	


10.4  
Measurement uncertainty for In-band TRP requirements

10.4.1
OTA Base station output power requirement

10.4.1.1
General

{editors note: general description of the test requirement placed here – non chamber specific}
10.4.1.2
In-door anechoic chamber

10.4.1.2.1
General

This method measures the base station output power 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 the figure 10.4.1.2.1-1.

NOTE: Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-filed conditions. If far-filed conditions are not met an in-door anechoic chamber may be used but a separate MU analysis is necessary.
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Figure 10.4.1.2.1-1: In-door Anechoic Chamber measurement system setup for OTA base station output power.

10.4.1.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2. 

10.4.1.2.3 
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)
Configure the beam peak direction of the AAS BS according to the required conditions for the TRP test.

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

4)
Set the AAS BS to transmit the test signal at the maximum power according to the appropriate test model e.g. E-TM1.1. 

5)
Measure the appropriate test parameter.
6)
Repeat the above steps 3)~5) at a number of discrete directions around the sphere according to the chosen measurement grid, see subclause (or annex) XX.
7)
Calculate TRPs from EIRP, as shown in [annex X].

The appropriate test parameter in step 5 is PR_AAS_desired, D, measured mean power within the desired signal chanel bandwidth for each carrier arriving at the measurement equipment connector at D in figure 10.4.1.2.1-1, and  calculation of EIRP EIRPd using the follwing equiation:


EIRPd = PR_AAS_desired, D+ LTX_cal, A→D
NOTE: If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the AAS BS, then measure and sum the EIRP on both polarizations. If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations and calculate total radiated transmit power as the sum over both polarizations.

10.4.1.2.4 
MU assessment 

10.4.1.2.4.1 
MU Budget
10.4.1.2.4.1 
MU Budget

Table 10.4.1.2.4.1-1: In-door Anechoic Chamber uncertainty assessment condition for OTA BS output power EIRP measurement
	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 receiving antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	

	5
	Mutual coupling between the AAS BS and the receiving antenna
	

	6
	Phase curvature
	

	7
	Uncertainty of the RF power measurement equipment
	

	8
	Impedance mismatch in the receiving chain
	

	9
	Random uncertainty
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	

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

	12
	Impedance mismatch between the reference antenna and the network analyzer
	

	13
	Quality of quiet zone
	

	14
	Polarization mismatch for reference antenna
	

	15
	Mutual coupling between the reference antenna and the receiving 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 receiving 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 receiving antenna
	


10.4.1.2.4.2 
MU Value
Table 10.4.1.2.4.2-1: 
Indoor Anechoic Chamber uncertainty assessment for EIRP measurement of OTA base station output power

	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

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14
	0.26
	Gaussian
	1
	1
	0.14
	0.26

	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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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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[MU for OTA BS output power TRP measurement is derieved from the equation below:

MU for OTA BS output power = Expanded uncertainty of EIPR measureent + TRP systematic error

TRP systematic error is shown in [annex X]

For f ≦ 3GHz,  MU for OTA BS output power = 0.87 + x.x = x.x dB

For 3< f ≦ 4.2GHz,  MU for OTA BS output power = 1.06 + x.x = x.x dB]
10.4.1.3
CATR

10.4.1.3.1
General
The Compact Antenna Test Range (CATR) uses the DUT which radiates a wave front to a range antenna reflector which will then collimate the radiated spherical wave front into a feed antenna.  The sufficient separation between the DUT and the receiver (feed antenna shown in figure 10.4.1.3.1-1) so that the emanating spherical wave reaches nearly plane phase fronts from transmitter to receiver. The DUT transmits a wave front that will illuminate 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 10.4.1.3.1-1: 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.
10.4.1.3.2 
Calibration


[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]

Calibration should be carried out using the same procedure as in 10.2.2.3.2.
10.4.1.3.3 
Procedure

1)
Set up AAS BS in place of SGH from calibration stage.  Align the coordinates system of the DUT with that of the test system.
2)
Set the AAS BS to transmit the test signal at the maximum power according to the appropriate test model Measure the appropriate test parameter 

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

5)
Measure the appropriate test parameter.
6)
Repeat the above steps 3)~5) at a number of discrete directions around the sphere according to the chosen measurement grid, see subclause (or annex) XX.
7)
Calculate TRPs from power density, as shown in [annex X].

The appropriate test parameter in step 5 is PR_AAS_desired, B, measured mean power within the desired signal chanel bandwidth for each carrier arriving at the measurement equipment connector B in figure 10.4.1.3.1-1, and  calculation of power powerd using the follwing equiation:


PowerD = PR_AAS_desired, B+ LTX_cal, A→B
NOTE: If the test facility only supports single polarization, then measure power with the test facility's test antenna/probe polarization matched to the AAS BS, then measure and sum the power on both polarizations. If the test facility supports dual polarization then measure total power for two orthogonal polarizations and calculate total radiated transmit power as the sum over both polarizations.

10.4.1.3.4 
MU assessment 

10.4.1.3.4.1 
MU Budget

10.4.1.3.4.2 
MU Value

10.4.1.x
Summary

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

10.4.2 
OTA Adjacent channel leakage power ratio
10.4.2.1
General
10.4.2.2
In-door anechoic chamber

10.4.2.2.1
General
This method measures the ACLR 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 depected in the figure 10.2.2.2.1-1.
NOTE: Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-filed conditions. If far-filed conditions are not met an in-door anechoic chamber may be used but a separate MU analysis is necessary.
10.4.2.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2.
Calibration shall be performed individually for both the wanted signal and adjacent channel frequencies.
10.4.2.2.3 
Procedure

Reference procedure in subclause 10.4.1.2.3.

The appropriate paramters in step 5 are:

PR_AAS_desired, D: Measured mean power within the desired signal channel bandwidth for each carrier at the measurement equipment connector at D in figure 10.2.2.2.1-1.

PR_AAS_emission, D: Measured mean emission power in the neighbouring channel bandwidth for each carrier at the measurement equipment connector at D in figure 10.2.2.2.1-1.

Calculation of EIRPs EIRPd and EIRPe using follwing fomula:


EIRPd = PR_AAS_desired, D+ LTX_cal, A→D

EIRPe = PR_AAS_emission, D+ LTX_cal, A→D
After calculation of TRP from EIRP as shown in [annex X], calculate ACLR.
10.4.2.2.4 
MU assessment 

10.4.2.2.4.1 
MU Budget

Table 10.4.2.2.4.1-1: In-door anechoic chamber uncertainty assessment condition for OTA ACLR EIRP measurement
	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 receiving antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	

	5
	Mutual coupling between the AAS BS and the receiving antenna
	

	6
	Phase curvature
	

	7
	Uncertainty of the RF power measurement equipment
	

	8
	Impedance mismatch in the receiving chain
	

	9
	Random uncertainty
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	

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

	12
	Impedance mismatch between the reference antenna and the network analyzer
	

	13
	Quality of quiet zone
	

	14
	Polarization mismatch for reference antenna
	

	15
	Mutual coupling between the reference antenna and the receiving 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 receiving 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 receiving antenna
	


10.4.2.2.4.2 
MU Value
Table 10.4.2.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA BS ACLR EIRP 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

	7
	Uncertainty of the RF Power Measurement Equipment
	[0.14]
	[0.26]
	[Gaussian]
	[1]
	[1]
	[0.14]
	[0.26]

	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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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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[MU for OTA adjacent channel leakage ratio TRP measurement is derived from the equation below:

MU for OTA BS adjacent channel leakage ratio = Expanded uncertainty of EIPR measurement + TRP systematic error

TRP systematic error is shown in [annex X]

For f ≦ 3GHz,  MU for OTA adjacent channel leakage ratio = [0.87] + x.x = x.x dB

For 3< f ≦ 4.2GHz,  MU for OTA adjacent channel leakage ratio = [1.06] + x.x = x.x dB]
10.4.2.3
CATR

10.4.2.3.1
General



The CATR is described in section 10.4.1.3.1.
10.4.2.3.2 
Calibration

 [Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]

Calibration should be carried out using the same procedure as in 10.2.2.3.2.
Calibration shall be performed individually for both the wanted signal and adjacent channel frequencies.

10.4.2.3.3 
Procedure

Stage 2 - Measurement:

1)
Align DUT with boresight of the range antenna.

2)
Configure TX branch and carrier at a power level according to the manufacturer's declared rated output power.

3)
Configure TX branch and carrier according to required test configuration
4)
Measure ACLR and CALCR for the frequency offsets both side of carrier frequency considering both polarizations of the range antenna. In multiple carrier case only offset frequencies below the lowest and above the offsets highest carrier frequency used shall be measured.

5)
Repeat step 4 for additional points for all necessary points needed for full TRP

10.4.2.3.4 
MU assessment 

10.4.2.3.4.1 
MU Budget

10.4.2.3.4.2 
MU Value

10.4.3 
OTA Operating band unwanted emission
10.4.3.1
General
10.4.3.2
In-door anechoic chamber

10.4.3.2.1
General
This method measures the base station output power 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 the figure 10.2.2.2.1-1.
NOTE: Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-filed conditions. If far-filed conditions are not met an in-door anechoic chamber may be used but a separate MU analysis is necessary.

10.4.3.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured.
10.4.3.2.3 
Procedure

Reference procedure in subclause 10.4.1.2.3.

The appropriate The appropriate paramters in step 5 is the mean power for OBUE test for each carrier arriving at the measurement equipment connector, denoted by PR_AAS_OBUE, D, and calculation of EIRP EIRPe using follwing fomula:

EIRPe = PR_AAS_OBUE_D+ LTX_cal, A→D
10.4.3.2.4 
MU assessment 

10.4.3.2.4.1 
MU Budget

Table 10.4.3.2.4.1-1: In-door anechoic chamber uncertainty assessment condition for OTA OBUE EIRP measurement
	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 receiving antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	

	5
	Mutual coupling between the AAS BS and the receiving antenna
	

	6
	Phase curvature
	

	7
	Uncertainty of the RF power measurement equipment
	

	8
	Impedance mismatch in the receiving chain
	

	9
	Random uncertainty
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	

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

	12
	Impedance mismatch between the reference antenna and the network analyzer
	

	13
	Quality of quiet zone
	

	14
	Polarization mismatch for reference antenna
	

	15
	Mutual coupling between the reference antenna and the receiving 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 receiving 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 receiving antenna
	


10.4.3.2.4.2 
MU Value

Table 10.4.3.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA OBUE EIRP 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

	7
	Uncertainty of the RF Power Measurement Equipment
	[0.14]
	[0.26]
	[Gaussian]
	[1]
	[1]
	[0.14]
	[0.26]

	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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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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[MU for OTA operating band unwanted emission TRP measurement is derieved from the equation below:

MU for OTA operating band unwanted emission = Expanded uncertainty of EIPR measureent + TRP systematic error

TRP systematic error is shown in [annex X]

For f ≦ 3GHz,  MU for OTA operating band unwanted emission = [0.87] + x.x = x.x dB

For 3< f ≦ 4.2GHz,  MU for OTA operating band unwanted emission = [1.06] + x.x = x.x dB]
10.4.3.3
CATR

10.4.3.3.1
General

The CATR is described in subclause 10.4.1.3.1.
10.4.3.3.2 
Calibration

[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]

Calibration should be carried out using the same procedure as in 10.2.2.3.2.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured.
10.4.3.3.3 
Procedure

The reference procedure can be found in subclause 10.4.1.3.3.

The appropriate The appropriate paramters in step 5 is the mean power for OBUE test for each carrier arriving at the measurement equipment connector, denoted by PR_AAS_OBUE, B, and calculation of power powere using follwing fomula:

Epowere = PR_AAS_OBUE_B+ LTX_cal, A→B
10.4.3.3.4 
MU assessment 

10.4.3.3.4.1 
MU Budget

10.4.3.3.4.2 
MU Value
10.4.4 
OTA Spectrum emission mask
10.4.4.1
General
10.4.4.2
In-door anechoic chamber

10.4.4.2.1
General
This method measures the base station output power 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 the figure 10.2.2.2.1-1.

NOTE: Whilst the TRP estimation does not require far-field conditions explicitly the MU budget below is based on errors under far-filed conditions. If far-filed conditions are not met an in-door anechoic chamber may be used but a separate MU analysis is necessary.
10.4.4.2.2
Calibration

Calibration shall be done with the procedure shown in 10.2.2.2.2.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured.
10.4.4.2.3 
Procedure

Reference procedure in subclause 10.4.1.2.3.

The appropriate The appropriate paramters in step 5 is the mean power for SEM test at each carrier arriving at the measurement equipment connector, denoted by PR_AAS_SEM, D, and calculation of EIRP EIRPe using follwing fomula:

EIRPe = PR_AAS_SEM_D+ LTX_cal, A→D
10.4.4.2.4 
MU assessment 

10.4.4.2.4.1 
MU Budget

Table 10.4.4.2.4.1-1: In-door anechoic chamber uncertainty assessment condition for OTA SEM EIRP measurement
	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 receiving antenna.
	

	3
	Quality of quiet zone
	

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	

	5
	Mutual coupling between the AAS BS and the receiving antenna
	

	6
	Phase curvature
	

	7
	Uncertainty of the RF power measurement equipment
	

	8
	Impedance mismatch in the receiving chain
	

	9
	Random uncertainty
	

	Stage 1: Calibration measurement

	10
	Impedance mismatch between the receiving antenna and the network analyzer 
	

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

	12
	Impedance mismatch between the reference antenna and the network analyzer
	

	13
	Quality of quiet zone
	

	14
	Polarization mismatch for reference antenna
	

	15
	Mutual coupling between the reference antenna and the receiving 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 receiving 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 receiving antenna
	


10.4.4.2.4.2 
MU Value

Table 10.4.4.2.4.2-1: In-door anechoic chamber uncertainty assessment for OTA SEM EIRP 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

	7
	Uncertainty of the RF Power Measurement Equipment
	[0.14]
	[0.26]
	[Gaussian]
	[1]
	[1]
	[0.14]
	[0.26]

	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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	Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
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[MU for OTA spectrum emission mask TRP measurement is derived from the equation below:

MU for OTA spectrum emission mask  = Expanded uncertainty of EIPR measurement + TRP systematic error

TRP systematic error is shown in [annex X]

For f ≦ 3GHz,  MU for OTA spectrum emission mask = [0.87] + x.x = x.x dB

For 3< f ≦ 4.2GHz,  MU for OTA spectrum emission mask = [1.06] + x.x = x.x dB]
10.4.4.3
CATR

10.4.4.3.1
General

The CATR is described in subclause 10.4.1.3.1.
10.4.4.3.2 
Calibration

[Note: This stage may be omitted provided calibration stage has been performed already during output power measurement]

Calibration should be carried out using the same procedure as in 10.2.2.3.2.
Calibration shall be performed individually for each frequency at which unwanted emissions are measured.
10.4.4.3.3 
Procedure

The reference procedure can be found in subclause 10.4.1.3.3.

The appropriate The appropriate paramters in step 5 is the mean power for SEM test at each carrier arriving at the measurement equipment connector, denoted by PR_AAS_SEM, B, and calculation of power powere using follwing fomula:

powere = PR_AAS_SEM_B+ LTX_cal, A→B
10.4.4.3.4 
MU assessment 

10.4.4.3.4.1 
MU Budget

10.4.4.3.4.2 
MU Value
�Rapporteur: draftCR 5866 implemented here, I have changed section headings to fit in agreed framework


�Rapportuer: This table was also added in 8345 but same table is already in latest version – same so no conflict
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