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[bookmark: _Toc43738935][bookmark: _Toc46346696][bookmark: _Toc53168403][bookmark: _Toc53169095][bookmark: _Toc53169787][bookmark: _Toc61129942][bookmark: _Toc83025285][bookmark: _Toc83919859]3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
1D CATR	One Dimensional Compact Range
AA	Antenna Array
AAS	Active Antenna System
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival
BFN	Beam Forming Network
BS	Base Station
BW	Bandwidth
CACLR	Cumulative ACLR
CATR	Compact Antenna Test Range
CLTA	Co-Location Test Antenna
D	Largest dimension of the antenna of BS
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EMC	Electromagnetic compatibility
EVM	Error Vector Magnitude
FF	Far Field
FR	Frequency Range
HPBW	Half Power Beamwidth
IAC	Indoor Anechoic Chamber
LA	Local Area
LAA	Licensed Assisted Access
LNA	Low Noise Amplifier
MR	Medium Range
MU	Measurement Uncertainty
NF	Near Field
NFTR	Near Field Test Range
NR	New Radio
OBUE	Operating Band Unwanted Emissions
OSDD	OTA Sensitivity Direction Declaration
OTA	Over-the-Air
PD	Power Density
PTF	Power Transfer Function
PWS	Plane Wave Synthesizer
QZ	Quiet Zone
RC	Reverberation Chamber
RDN	Radio Distribution Network
RIB	Radiated Interface Boundary
RoAoA	Range of Angles of Arrival
RSS	Root of the Sum of the Squares
SA	Signal Analyser
SE	Summation Error
SEM	Spectrum Emission Mask
SF	Sparsity Factor
SG	Signal Generator
SGH	Standard Gain Horn
TAE	Time Alignment Error
TRP	Total Radiated Power
TT	Test Tolerance
UID	Uncertainty Identifier
ULA	Uniform Linear Array
VNA	Vector Network Analyser
VSWR	Voltage Standing Wave Ratio
WA	Wide Area
------------------------------ Next modified section ------------------------------
[bookmark: _Toc21086095][bookmark: _Toc29768531][bookmark: _Toc43738986][bookmark: _Toc46346747][bookmark: _Toc53168454][bookmark: _Toc53169146][bookmark: _Toc53169838][bookmark: _Toc61129994][bookmark: _Toc83025337][bookmark: _Toc83919911]6.4.2	Co-location test antenna
The co-location test antenna is a practical passive antenna based on the definition of the co-location reference antenna, and it is used for conformance testing of the co-location requirements. Thus the CLTA should be within a certain tolerance of the co-location reference antenna definition, so that commonly available passive BS antennas can be used to test the co-location requirements without having to use a large number of test antennas and without having to design specialized co-location test antennas.
For example, where the co-location reference antenna definition specifies that the co-location reference antenna, should be a single column passive antenna which has the same vertical radiating dimension (h) as the composite antenna of BS, this would be very restrictive when selecting a test antenna. Hence the CLTA should be within a certain tolerance for the vertical radiating dimension (h) such that a suitable practical BS antenna can be found for each BS.
The CLTA is hence defined as follows:
-	The CLTA is a single column passive antenna which has a vertical radiating dimension (h) which is equal to the vertical radiating dimension of the BS composite antenna ±30 %.
-	For in-band requirements, the CLTA supports the same frequency range and polarizations as the BS composite antenna.
-	For out-of-band co-location requirements, the half power vertical beamwidth of the CLTA equals the narrowest declared vertical beamwidth ±3 °.
-	The polarization should match the in-band CLTA polarization.
-	The CLTA has a horizontal half-power beamwidth of 65 ° ± 10 °.
-	The front faces of the BS and the CLTA need to be aligned in a common plane perpendicular to the mechanical bore-sight direction.
-	The centre of the vertical radiating regions of the CLTA and the BS composite antenna need to be aligned.
------------------------------ Next modified section ------------------------------
Table 6.5-2: Classification of radiated Rx requirements
	Rx requirement
	Description and discussion
	Classification

	OTA sensitivity
	Based on the Rel-13 EIS requirement declaration over the OSDD, the OTA sensitivity is directional requirement by definition.
Conformance testing for OTA sensitivity is performed for the five directions. This requirement is not applicable for BS type 2-O.
	Directional

	OTA reference sensitivity level
	Conformance testing for OTA reference sensitivity is performed for five directions declared by the manufacturer. 
	Directional

	OTA dynamic range
	It was agreed that the requirement assumes that the wanted signal and interfering signal come from the same direction. Testing is defined in the receiver target reference direction, meaning that this is directional requirement. This requirement is not applicable for BS type 2-O.
	Directional

	OTA in-band selectivity and blocking
	The OTA blocking requirement is tested as follows:
-	In the reference direction of the minSENS OSDD using the minSENS based requirement level
-	In each of the 4 conformance direction at the extremities of the OTA REFSENS RoAoA using the REFSENS based requirement level.
	Directional

	OTA out-of-band blocking
	Out- of- band blocking is a long test and hence it is optimum to minimize the number of conformance test directions. The antenna gain can be assumed to be maximum at the reference direction, therefore it is sufficient to show conformance at the reference direction only.
	Directional, except for co-location requirement applicable for BS type 1-O

	OTA receiver spurious emission 
	The Rx spurious emissions requirement follows the approach for the Tx spurious emissions, i.e. the emissions in the spurious region needs to be measured as TRP due to unknown radiation pattern.
	TRP

	OTA receiver intermodulation
	Since RX sensitivity and blocking already test at all conformance directions, it is sufficient to test RX IM only in a single direction.
	Directional

	OTA in-channel selectivity
	In channel selectivity requirement is tested in a single direction.
	Directional


------------------------------ Next modified section ------------------------------
[bookmark: _Toc32332022][bookmark: _Toc37429937][bookmark: _Toc43739011][bookmark: _Toc46346772][bookmark: _Toc53168479][bookmark: _Toc53169171][bookmark: _Toc53169863][bookmark: _Toc61130019][bookmark: _Toc83025362][bookmark: _Toc83919936]7.7	General Cchamber
7.7.0	General
The term general chamber has been used in 2 different ways during the analysis of the MU budgets the meaning of the term general chamber differs for the following requirement types:
· Co-location requirements, as described in clause 7.7.1 and 7.7.2,
· Out-of-band TRP requirements, as described in clause 7.7.3 and 7.7.4.

For co-location requirements, the MU calculation focuses on the uncertainties between the test equipment, the CLTA and the DUT as such the precise chamber type is not relevant as such when calculation the MU it was referred to as a General Chamber meaning any of the available chamber types which are capable of performing the appropriate OTA measurement associated with the co-location requirements.
For out-of-band spurious emissions and out-of-band blocking requirements the frequency range specified is very great (1 MHz to 12.75 GHz) as such many of the constraints on the band-specific chambers cannot be met, it is possible that multiple chambers may be required to cover the whole frequency range for example, so in this case the term General Chamber was used to imply a non-specific chamber that was capable of meeting the MU values specified.
[bookmark: _Toc32332023][bookmark: _Toc37429938][bookmark: _Toc43739012][bookmark: _Toc46346773][bookmark: _Toc53168480][bookmark: _Toc53169172][bookmark: _Toc53169864][bookmark: _Toc61130020][bookmark: _Toc83025363][bookmark: _Toc83919937]7.7.1	Measurement system description (co-location requirements)
This section provides description of the chambers for the purpose of the co-location requirements measurements, i.e.
· OTA transmitter OFF power,
· OTA co-location spurious emissions,
· OTA transmitter intermodulation, and
· OTA co-location blocking.

For more details on the co-location measurements, refer to clause 6.4.
The general chamberGeneral Chamber represents any suitable OTA chamber which shields the BS and CLTA form external interference and prevents reflections within the chamber form from altering the coupling between the BS and the CLTA, i.e. any of the OTA measurement systems described in clauses 7.2 to 7.6 may be considered as example of the General Chamber.

[image: ]
Figure 7.7.1-1: General chamber test system set up diagram for co-location TX OFF and co-location emissions
The OTA measurement receiver must be capable of conforming that the BS is radiating the wanted signal at the required power level, however the measurement is made at the output of the CLTA. The diagram shows a switch/limiter or filter which is used to reduce the level of the wanted signal before the requirement is measured in the measurement device.
[image: ]
Figure 7.7.1-2: General chamber test system set up diagram for co-location TX IMD
The general chamberGeneral Chamber represents any chamber capable of performing the OTA transmitter spurious emissions requirements, the OTA operating band unwanted emissions requirements and the OTA ACLR requirements to the specified accuracy.
[bookmark: _Toc61130021][bookmark: _Toc83025364][bookmark: _Toc83919938]7.7.2	Test method limitations (co-location requirements)
This method may be limited by the availability of suitable CLTA antenna.

7.7.3	Measurement system description (out-of-band TRP requirements)
This section provides description of the chambers for the purpose of the following Out-of-band TRP requirements:
· Transmitter mandatory spurious emissions, see clause 12.2.2,
· Receiver spurious emissions, see clause 12.3.2.
· Out-of-band blocking, see clause 14.2.

The General Chamber represents any suitable OTA chamber capable of performing the out-of-band TRP requirements. Any OTA measurement systems may be considered as example of the General Chamber as long as the MU is within the specified value (or the test requirement is offset appropriately) and they are suitable for the frequencies being tested.
7.7.4	Test method limitations (out-of-band TRP requirements)
Test method limitations of the specific OTA chamber used apply, see clause 7.2.3, 7.3.3, 7.4.2, 7.5.2, 7.6.2, where applicable.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc37429949][bookmark: _Toc43739023][bookmark: _Toc46346784][bookmark: _Toc53168491][bookmark: _Toc53169183][bookmark: _Toc53169875][bookmark: _Toc61130032][bookmark: _Toc83025375][bookmark: _Toc83919949]8.7	General Cchamber calibration (co-location requirements)
[bookmark: _Hlk142414551]The General Chamber here refers to the one described in clause 7.7.1.

The OTA path of the general chamberGeneral Chamber is calibrated according to its chamber type using the methodology in clause 8.2 to 8.6.

[image: ]
Figure 8.7-1: General chamber test system set up diagram for co-location TX OFF and co-location emissions
[image: ]
Figure 8.7-2: General chamber test system set up diagram for co-location TX IMD
The CLTA path is calibrated as follows:
1)	Cable and matching loss calibration for CLTA for each polarization supported by the CLTA
a)	Measure CLTA reflection coefficient separately at the antenna's connector with a network analyser (or equivalent measurement equipment) to obtain ΓANT.
b)	Measure cable loss from input of CLTA (A) to point B for TX OFF and co-location spurious emissions and from point B to input of CLTA (A) for TX IMD, 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 CLTA using the following equation:
	Lcal = L ANT↔F + 10log(1 - |ΓANT|2)
8.7A	General Chamber calibration (out-of-band TRP requirements)
The General Chamber here refers to the one described in clause 7.7.3.
The OTA path of the General Chamber is calibrated according to its chamber type using the methodology in clause 8.2 to 8.6.
------------------------------ Next modified section ------------------------------
[bookmark: _Toc37430360][bookmark: _Toc43739463][bookmark: _Toc46347224][bookmark: _Toc53168931][bookmark: _Toc53169623][bookmark: _Toc53170315][bookmark: _Toc61130501][bookmark: _Toc83025844][bookmark: _Toc83920418]12	Out-of-band TRP requirements
[bookmark: _Toc21086592][bookmark: _Toc29769051][bookmark: _Toc32332478][bookmark: _Toc37430361][bookmark: _Toc43739464][bookmark: _Toc46347225][bookmark: _Toc53168932][bookmark: _Toc53169624][bookmark: _Toc53170316][bookmark: _Toc61130502][bookmark: _Toc83025845][bookmark: _Toc83920419]12.1	General
The TRP MU consists of an MU per-point and a TRP summation error (SE) which allows for errors in the calculation of the TRP from multiple directional power measurements and allows for a sparse grid to be used to reduce measurement time. The total MU is calculated as follows:

	
Refer to clause 6.3.6 for the SE value derivation.
[bookmark: _Toc21086593][bookmark: _Toc29769052][bookmark: _Toc32332479][bookmark: _Toc37430362][bookmark: _Toc43739465][bookmark: _Toc46347226][bookmark: _Toc53168933][bookmark: _Toc53169625][bookmark: _Toc53170317][bookmark: _Toc61130503][bookmark: _Toc83025846][bookmark: _Toc83920420]12.2	Transmitter mandatory spurious emissions
[bookmark: _Toc21086594][bookmark: _Toc29769053][bookmark: _Toc32332480][bookmark: _Toc37430363][bookmark: _Toc43739466][bookmark: _Toc46347227][bookmark: _Toc53168934][bookmark: _Toc53169626][bookmark: _Toc53170318][bookmark: _Toc61130504][bookmark: _Toc83025847][bookmark: _Toc83920421]12.2.1	General
Clause 12.2 captures MU and TT values derivation for the TX mandatory spurious emissions TRP requirement in Normal test conditions.
The conducted spurious emission requirement MU is split up into a number of frequency ranges as in table 12.2.1-1.
Table 12.2.1	-1: MU values for conducted spurious emission requirement
	Transmitter spurious emissions, mandatory requirements
	MU (dB)

	30 MHz ≤ f ≤ 4 GHz
	2.0

	4 GHz < f ≤ 19 GHz
	4.0



The conducted analysis based on UTRA/E-UTRA frequencies which were all below 4.2 GHz (at the time), the break point in the MU is hence somewhat related to the in-band and out-of-band MU analysis. As in-band MU analysis is now being done up to 6 GHz (for the LAA and NR bands) it is sensible to change the frequency break point to 6 GHz.
The spurious emission requirements cover a large frequency range from 30 MHz to 26 GHz, many of the chambers chosen for analysis cannot cover this entire range. The MU analysis is therefore based on a general chamberGeneral Chamber analysis (see 7.7.3) rather than any specific OTA chambermethod. Other chambers may of course be used as long as the MU is within the specified value (or the test requirement is offset appropriately) and they are suitable for the frequencies being tested.
The spurious emissions requirements of the BS type 2-O are between 30 MHz to the 2nd harmonic of the DL operating band. Currently the upper frequency limit calculated MU is 60 GHz.
This range can be split into a number of regions:

30 MHz < f ≤ 6 GHz
	This region also exists in FR1, the same MU is assumed for FR2 and for FR1.

6 GHz < f ≤ 18 GHz
	This is also an FR1 region however the MU values assumed in FR1 is larger than the in-band MU for FR2 which is at a higher frequency. An FR2 BS will likely be smaller than an FR1 BS and hence the chamber can be smaller and the requirements on the quiet zone can be relaxed. In addition, the test equipment is suitable for much higher frequencies (FR2 in band is above the frequency range) implying a low uncertainty. The MU in the region therefore is assumed to be the same as the FR2 in-band MU.

18 GHz < f ≤ 40 GHz
	This frequency range covers the FR2 in-band region. The in-band MU budget is found in clause 11.2.5.4.

40 GHz < f ≤ 60 GHz
	This frequency range is above the in-band region, the measured frequencies are above the measurement frequency of the test equipment and hence a mixer is used to down convert the measured frequency to within the range of the test equipment.

It is not necessary to measure TRP in the far field as a large enough range may be impractical for the frequency range being considered.
[bookmark: _Toc21086595][bookmark: _Toc29769054][bookmark: _Toc32332481][bookmark: _Toc37430364][bookmark: _Toc43739467][bookmark: _Toc46347228][bookmark: _Toc53168935][bookmark: _Toc53169627][bookmark: _Toc53170319][bookmark: _Toc61130505][bookmark: _Toc83025848][bookmark: _Toc83920422]12.2.2	General Cchamber
[bookmark: _Toc32332482][bookmark: _Toc37430365][bookmark: _Toc43739468][bookmark: _Toc46347229][bookmark: _Toc53168936][bookmark: _Toc53169628][bookmark: _Toc53170320][bookmark: _Toc21086596][bookmark: _Toc29769055][bookmark: _Toc61130506][bookmark: _Toc83025849][bookmark: _Toc83920423]12.2.2.1	Measurement system description
As the BS antenna radiating dimensions are fixed then the far field distance increases (FF ≈ 2d2/λ). At 12.75 GHz the far field distance for a 1.5 m BS antenna array is almost 200 m, this is clearly impractical in an indoor chamber (and the path loss would also make measurement difficult), so spurious emission testing will not always be in the far field. This is acceptable as the requirement is TRP and hence it is not necessary to measure in the far field however it needs to be considered when looking at MU.
Considerations of the large frequency range must also be considered, including the chamber performance (quiet zone), the calibration effectiveness and the available reference and test antennas over the frequency range.
Measurement system description is captured in clause 7.7.31.
[bookmark: _Toc32332483][bookmark: _Toc37430366][bookmark: _Toc43739469][bookmark: _Toc46347230][bookmark: _Toc53168937][bookmark: _Toc53169629][bookmark: _Toc53170321][bookmark: _Toc61130507][bookmark: _Toc83025850][bookmark: _Toc83920424]12.2.2.2	Test procedure
[bookmark: _Toc32332484][bookmark: _Toc37430367][bookmark: _Toc43739470][bookmark: _Toc46347231][bookmark: _Toc53168938][bookmark: _Toc53169630][bookmark: _Toc53170322][bookmark: _Toc61130508][bookmark: _Toc83025851][bookmark: _Toc83920425]12.2.2.2.1	Stage 1: Calibration
Calibration procedure for the general chamberGeneral Chamber is captured in clause 8.7A.
[bookmark: _Toc32332485][bookmark: _Toc37430368][bookmark: _Toc43739471][bookmark: _Toc46347232][bookmark: _Toc53168939][bookmark: _Toc53169631][bookmark: _Toc53170323][bookmark: _Toc21086598][bookmark: _Toc29769057]NOTE:	The calibration for the out-of-band measurements should be repeated for each frequency being tested and each test antenna.
[bookmark: _Toc61130509][bookmark: _Toc83025852][bookmark: _Toc83920426]12.2.2.2.2	Stage 2: BS measurement
The general chamberGeneral Chamber testing procedure consists of the following steps:
1)	Place the BS at the positioner.
2)	Align the manufacturer declared coordinate system orientation of the BS with the test system.
3)	Measurements shall use appropriate measurement bandwidth.
4)	The measurement device characteristics shall be: Detection mode: True RMS.
5)	Set the BS to transmit according to the applicable test configuration
6)	Align the BS and the test antenna such that measurements to determine TRP can be performed (see clause 6.3.3 for the TRP measurement procedures).
7)	Measure the emission at the specified frequencies with specified measurement bandwidth.
8)	Repeat step 6 - 7 for all directions in the appropriated TRP measurement grid needed for full TRP estimation (see clause 6.3.3 for the TRP measurement procedures) and for frequency points to be tested.
NOTE 1:	The TRP measurement grid may not be the same for all measurement frequencies.
NOTE 2:	The frequency sweep or the TRP measurement grid sweep may be done in any order.
9)	Calculate TRP at each specified frequency using the directional measurements.
[bookmark: _Toc21086601][bookmark: _Toc29769060][bookmark: _Toc32332486][bookmark: _Toc37430369][bookmark: _Toc43739472][bookmark: _Toc46347233][bookmark: _Toc53168940][bookmark: _Toc53169632][bookmark: _Toc53170324][bookmark: _Toc61130510][bookmark: _Toc83025853][bookmark: _Toc83920427]12.2.2.3	MU value derivation, FR1
For FR1 a general directional chamberGeneral Chamber and Rreverberation Cchamber was were analysed for the MU derivation. Table 12.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in General Chamber general directional chamber (Normal test conditions, FR1).
Table 12.2.2.3-1: General directional Cchamber MU value derivation for the TX spurious emissions, FR1
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

	
	
	30 MHz < f ≤ 6 GHz
	6 GHz < f ≤ 19 GHz
	19 GHz < f ≤ 26 GHz
	probability
	distribution shape
	
	30 MHz < f ≤ 6 GHz
	6 GHz < f ≤ 19 GHz
	19 GHz < f ≤ 26 GHz

	Stage 2: BS measurement
	　

	A5-1
	Positioning misalignment between the BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A5-2
	Pointing misalignment between the BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A5-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A5-4a
	Polarization mismatch between the BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A5-5a
	Mutual coupling between the BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A5-6a
	Phase curvature across the BS antenna
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C3-3
	Transmitter mandatory spurious emissions - Conducted Uncertainty (minus miss match)
	1.00
	2.00
	2.00
	Gaussian
	1.00
	1
	1.00
	2.00
	2.00

	A5-7
	Impedance mismatch in the receiving chain
	0.20
	0.45
	0.45
	U-shaped
	1.41
	1
	0.14
	0.32
	0.32

	A5-8
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	A5-17
	Measurement antenna frequency variation
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	A5-18
	FSPL estimation error
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A5-16
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	Stage 1: Calibration measurement
	　

	A5-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A5-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A5-11
	Impedance mismatch between the reference antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A5-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A5-4b
	Polarization mismatch between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A5-5b
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A5-6b
	Phase curvature across the reference antenna
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A5-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A5-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A5-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A5-15
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) (dB)
	1.11
	2.08
	2.08

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.17
	4.07
	4.07

	TRP summation error
	0.75
	0.75
	0.75

	Total MU
	2.29
	4.14
	4.14



[bookmark: _Toc37430370][bookmark: _Toc43739473][bookmark: _Toc46347234][bookmark: _Toc53168941][bookmark: _Toc53169633][bookmark: _Toc53170325][bookmark: _Toc61130511][bookmark: _Toc83025854][bookmark: _Toc83920428]12.2.2.4	MU value derivation, FR2
As opposed to FR1, for FR2 the IAC, CATR and Rreverberation Cchamber were analysed separately for the MU value derivation. Table 12.2.2.4-1 captures derivation of the expanded measurement uncertainty values for OTA TX spurious emissions measurements in IAC (Normal test conditions, FR2).
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[bookmark: _Toc32332499][bookmark: _Toc21086611][bookmark: _Toc29769070][bookmark: _Toc37430383][bookmark: _Toc43739486][bookmark: _Toc46347247][bookmark: _Toc53168954][bookmark: _Toc53169646][bookmark: _Toc53170338][bookmark: _Toc61130524][bookmark: _Toc83025867][bookmark: _Toc83920441]12.2.5	Maximum accepted test system uncertainty
Considering the methodology described in clause 5.1, maximum accepted test system uncertainty values for OTA transmitter spurious emissions were derived based on values captured in clauses 12.2.1 to 12.2.4.
Frequency range specific Test Tolerance values for the OTA TX spurious emissions test are defined in tables 12.2.5-1 and 12.2.5-2.
Hence, we have the following MU values for the whole spurious emissions range (for FR1 and FR2 cases):
Table 12.2.5-1: Spurious emissions MU values – FR1
	　
	Expanded uncertainty (dB)

	
	30 MHz < f ≤ 6 GHz
	6 GHz < f ≤ 19 GHz
	19 GHz < f ≤ 26 GHz

	General Directional Chamber
	2.29
	4.14
	4.14

	Reverberation Chamber
	3.29
	3.38
	3.38

	Common maximum accepted test system uncertainty
	2.30
	4.20
	4.20



For FR2 only the frequency range 40 GHz < f ≤ 60 GHz has been considered in this clause, the other frequency ranges are common with existing FR1 and FR2 in-band TRP emissions measurements:
-	30 MHz < f ≤ 6 GHz: the MU values are the same as for FR1,
-	6 GHz < f ≤ 40 GHz: the MU values are the same as the in-band TRP emission measurements in clause 11.2.
Table 12.2.5-2: Spurious emissions MU values – FR2
	　
	Expanded uncertainty (dB)

	
	30 MHz < f ≤ 6 GHz
	6 GHz < f 40 GHz
	40 GHz < f ≤ 60 GHz

	General Directional Chamber
	x
	x
	4.94

	Compact Antenna Test Range
	x
	x
	4.96

	Reverberation Chamber
	x
	x
	3.53

	Common maximum accepted test system uncertainty
	2.5
	2.7
	5


------------------------------ Next modified section ------------------------------
[bookmark: _Toc32332503][bookmark: _Toc21086614][bookmark: _Toc29769073][bookmark: _Toc37430387][bookmark: _Toc43739490][bookmark: _Toc46347251][bookmark: _Toc53168958][bookmark: _Toc53169650][bookmark: _Toc53170342][bookmark: _Toc61130528][bookmark: _Toc83025871][bookmark: _Toc83920445]12.3.2	General Chamber
[bookmark: _Toc32332504][bookmark: _Toc37430388][bookmark: _Toc43739491][bookmark: _Toc46347252][bookmark: _Toc53168959][bookmark: _Toc53169651][bookmark: _Toc53170343][bookmark: _Toc21086615][bookmark: _Toc29769074][bookmark: _Toc61130529][bookmark: _Toc83025872][bookmark: _Toc83920446]12.3.2.1	Measurement system description
As the BS antenna radiating dimensions are fixed then the far field distance increases (FF ≈ 2d2/λ). At 12.75 GHz the far field distance for a 1.5 m BS antenna array is almost 200 m, this is clearly impractical in an indoor chamber (and the path loss would also make measurement difficult), so spurious emission testing will not always be in the far field. This is acceptable as the requirement is TRP and hence it is not necessary to measure in the far field however it needs to be considered when looking at MU.
Considerations of the large frequency range must also be considered, including the chamber performance (quiet zone), the calibration effectiveness and the available reference and test antennas over the frequency range.
Measurement system description is captured in clause 7.7.31.
[bookmark: _Toc32332505][bookmark: _Toc37430389][bookmark: _Toc43739492][bookmark: _Toc46347253][bookmark: _Toc53168960][bookmark: _Toc53169652][bookmark: _Toc53170344][bookmark: _Toc61130530][bookmark: _Toc83025873][bookmark: _Toc83920447]12.3.2.2	Test procedure
[bookmark: _Toc32332506][bookmark: _Toc37430390][bookmark: _Toc43739493][bookmark: _Toc46347254][bookmark: _Toc53168961][bookmark: _Toc53169653][bookmark: _Toc53170345][bookmark: _Toc61130531][bookmark: _Toc83025874][bookmark: _Toc83920448]12.3.2.2.1	Stage 1: Calibration
Calibration procedure for the general chamberGeneral Chamber is captured in clause 8.7A.
[bookmark: _Toc32332507][bookmark: _Toc37430391][bookmark: _Toc43739494][bookmark: _Toc46347255][bookmark: _Toc53168962][bookmark: _Toc53169654][bookmark: _Toc53170346][bookmark: _Toc21086617][bookmark: _Toc29769076]NOTE:	The calibration for the out-of-band measurements should be repeated for each frequency being tested and each test antenna.
[bookmark: _Toc61130532][bookmark: _Toc83025875][bookmark: _Toc83920449]12.3.2.2.2	Stage 2: BS measurement
The general chamberGeneral Chamber measurement procedure is the same as described in clause 12.2.2.2.2 (i.e. OTA TX spurious emissions in general chamberGeneral Chamber).
[bookmark: _Toc21086620][bookmark: _Toc29769079][bookmark: _Toc32332508][bookmark: _Toc37430392][bookmark: _Toc43739495][bookmark: _Toc46347256][bookmark: _Toc53168963][bookmark: _Toc53169655][bookmark: _Toc53170347][bookmark: _Toc61130533][bookmark: _Toc83025876][bookmark: _Toc83920450]12.3.2.3	MU value derivation, FR1
Table 12.3.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA RX spurious emissions measurements in general chamberGeneral Chamber (Normal test conditions, FR1).
Table 12.3.2.3-1: General Cchamber MU value derivation for RX spurious emissions, FR1
	UID
	Uncertainty source
	Uncertainty value (dB)
	Distribution of the
	Divisor based on
	ci
	Standard uncertainty ui (dB)

	
	
	30 MHz < f ≤ 6 GHz
	6 < f ≤ 19 GHz
	19 < f ≤ 26 GHz
	probability
	distribution shape
	
	30 MHz < f ≤ 6 GHz
	6 < f ≤ 19 GHz
	19 < f ≤ 26 GHz

	Stage 2: BS measurement

	A5-1
	Positioning misalignment between the BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	1.73
	1
	0.02
	0.02
	0.02

	A5-2
	Pointing misalignment between the BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A5-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A5-4a
	Polarization mismatch between the BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A5-5a
	Mutual coupling between the BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A5-6a
	Phase curvature across the BS antenna
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C3-4
	Receiver spurious emissions - Conducted Uncertainty (minus mismatch)
	1.00
	2.00
	2.00
	Gaussian
	1.00
	1
	1.00
	2.00
	2.00

	A5-7
	Impedance mismatch in the receiving chain
	0.20
	0.45
	0.45
	U-shaped
	1.41
	1
	0.14
	0.32
	0.32

	A5-8
	Random uncertainty
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	A5-17
	Measurement antenna frequency variation
	0.10
	0.10
	0.10
	Rectangular
	1.73
	1
	0.06
	0.06
	0.06

	A5-18
	FSPL estimation error
	0.00
	0.00
	0.00
	Gaussian
	1.00
	1
	0.00
	0.00
	0.00

	A5-16
	Frequency flatness of test system
	0.25
	0.25
	0.25
	Gaussian
	1.00
	1
	0.25
	0.25
	0.25

	A5-19
	Measurement system dynamic range uncertainty 
	0.51
	0.51
	0.51
	Gaussian
	1.00
	1
	0.51
	0.51
	0.51

	Stage 1: Calibration measurement

	A5-9
	Impedance mismatch between the receiving antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A5-10
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A5-11
	Impedance mismatch between the reference antenna and the network analyzer
	0.05
	0.05
	0.05
	U-shaped
	1.41
	1
	0.04
	0.04
	0.04

	A5-3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1.00
	1
	0.10
	0.10
	0.10

	A5-4b
	Polarization mismatch between the reference antenna and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	1.73
	1
	0.01
	0.01
	0.01

	A5-5b
	Mutual coupling between the reference antenna and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	A5-6b
	Phase curvature across the reference antenna
	0.05
	0.05
	0.05
	Gaussian
	1.00
	1
	0.05
	0.05
	0.05

	C1-3
	Uncertainty of the network analyzer
	0.13
	0.20
	0.20
	Gaussian
	1.00
	1
	0.13
	0.20
	0.20

	A5-12
	Influence of the reference antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	A5-13
	Reference antenna feed cable loss measurement uncertainty
	0.06
	0.06
	0.06
	Gaussian
	1.00
	1
	0.06
	0.06
	0.06

	A5-14
	Influence of the receiving antenna feed cable
	0.05
	0.05
	0.05
	Rectangular
	1.73
	1
	0.03
	0.03
	0.03

	C1-4
	Uncertainty of the absolute gain of the reference antenna
	0.50
	0.43
	0.43
	Rectangular
	1.73
	1
	0.29
	0.25
	0.25

	A5-15
	Uncertainty of the absolute gain of the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	1.73
	1
	0.00
	0.00
	0.00

	Combined standard uncertainty (1σ) (dB)
	1.22
	2.14
	2.14

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)
	2.39
	4.19
	4.19

	TRP summation error
	0.75
	0.75
	0.75

	Total MU
	2.50
	4.25
	4.25


[bookmark: _Toc32332509][bookmark: _Toc21086623][bookmark: _Toc29769082][bookmark: _Toc37430393][bookmark: _Toc43739496][bookmark: _Toc46347257][bookmark: _Toc53168964][bookmark: _Toc53169656][bookmark: _Toc53170348]
[bookmark: _Toc61130534][bookmark: _Toc83025877][bookmark: _Toc83920451]12.3.3	Maximum accepted test system uncertainty
The TRP MU is very similar to that for the transmitter mandatory spurious emissions. However, the receiver requirements are at a much lower power level so TRP calculation may be affected by the noise floor of the measurement system.
For FR2 the following MU are calculated.
Table 12.3.3-1: Receiver spurious emissions MU values – FR1
	
	Expanded uncertainty (dB)

	
	30 MHz < f ≤ 6 GHz
	6 GHz < f ≤ 19 GHz
	19 GHz < f ≤ 26 GHz

	General Directional Chamber
	2.50
	4.25
	4.25

	Reverberation Chamber
	-
	-
	-　

	Common maximum accepted test system uncertainty
	2.50
	4.20
	4.20



For FR2 the out of band frequency range is much larger, the range can be split into a number of regions:
30 MHz < f ≤ 6 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is the same as the in band FR2 MU value.

6 GHz < f ≤ 18 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is the same as the in band FR2 MU value.

18 GHz < f ≤ 40 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is calculated in clause 12.2.5.

40 GHz < f ≤ 60 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is calculated in clause 12.2.5.
Table 12.3.3-2: Receiver spurious emissions MU values
	Frequency range
	MU (dB)

	30 MHz < f ≦ 6 GHz
	2.5

	6 GHz < f ≦ 18 GHz
	2.7

	18 GHz < f ≦ 40 GHz
	2.7

	40 GHz < f ≦ 60 GHz
	5


------------------------------ Next modified section ------------------------------
[bookmark: _Toc21086636][bookmark: _Toc29769095][bookmark: _Toc37430405][bookmark: _Toc43739508][bookmark: _Toc46347269][bookmark: _Toc53168976][bookmark: _Toc53169668][bookmark: _Toc53170360][bookmark: _Toc61130546][bookmark: _Toc83025889][bookmark: _Toc83920463]13	Co-location requirements
[bookmark: _Toc21086637][bookmark: _Toc29769096][bookmark: _Toc37430406][bookmark: _Toc43739509][bookmark: _Toc46347270][bookmark: _Toc53168977][bookmark: _Toc53169669][bookmark: _Toc53170361][bookmark: _Toc61130547][bookmark: _Toc83025890][bookmark: _Toc83920464][bookmark: _Toc21086638][bookmark: _Toc29769097][bookmark: _Toc37430407][bookmark: _Toc43739510][bookmark: _Toc46347271][bookmark: _Toc53168978][bookmark: _Toc53169670][bookmark: _Toc53170362]13.1	General
This clause collects information on the co-location requirement procedures in General Chamber, as described in clause 7.7.1.
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[bookmark: _Toc37430409][bookmark: _Toc43739512][bookmark: _Toc46347273][bookmark: _Toc53168980][bookmark: _Toc53169672][bookmark: _Toc53170364][bookmark: _Toc61130550][bookmark: _Toc83025893][bookmark: _Toc83920467]13.2.2	General Chamber
[bookmark: _Toc37430410][bookmark: _Toc43739513][bookmark: _Toc46347274][bookmark: _Toc53168981][bookmark: _Toc53169673][bookmark: _Toc53170365][bookmark: _Toc61130551][bookmark: _Toc83025894][bookmark: _Toc83920468]13.2.2.1	Measurement system description
The general chamberGeneral Chamber description for co-location requirements is intended to cover any suitable chamber type which screens the measurement system for outside interference and does not affect the coupling between the BS and the CLTA.
[bookmark: _Toc37430411][bookmark: _Toc43739514][bookmark: _Toc46347275][bookmark: _Toc53168982][bookmark: _Toc53169674][bookmark: _Toc53170366]Measurement system description is captured in clause 7.7.1.
[bookmark: _Toc61130552][bookmark: _Toc83025895][bookmark: _Toc83920469]13.2.2.2	Test procedure
[bookmark: _Toc37430412][bookmark: _Toc43739515][bookmark: _Toc46347276][bookmark: _Toc53168983][bookmark: _Toc53169675][bookmark: _Toc53170367][bookmark: _Toc61130553][bookmark: _Toc83025896][bookmark: _Toc83920470]13.2.2.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in clause 9.2.
Calibration for the CLTA path is described in clause 8.8.
[bookmark: _Toc37430413][bookmark: _Toc43739516][bookmark: _Toc46347277][bookmark: _Toc53168984][bookmark: _Toc53169676][bookmark: _Toc53170368][bookmark: _Toc61130554][bookmark: _Toc83025897][bookmark: _Toc83920471]13.2.2.2.2	Stage 2: measurement
The testing procedure consists of the following steps:
1)	Place BS and CLTA as specified for the co-location requirement in TS 37.145-2 [4] clause 4.15 for AAS BS, and in TS 38.141-2 [6] clause 4.12 for NR BS.
2)	Place range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the BS.
3)	The Range antenna shall be dual (or single) polarized with the same frequency range as the BS for transmitter OFF power test case.
4)	Connect range antenna and CLTA to the measurement equipment.
5)	OTA transmitter OFF power is measured at the CLTA conducted output(s).
6)	The measurement device (signal analyser) characteristics shall be: Detection mode: True RMS.
7)	Set the BS to transmit:
-	For BS declared to be capable of single carrier operation only, set the 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 BS declared to be capable of multi-carrier and/or CA operation, set the 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 CLTA conducted output(s) over 70 μs filtered with a square filter of bandwidth equal to the RF bandwidth of the RIB centred on the central frequency of the RF bandwidth. 70 μs average window centre is set from 35 μs after end of one transmitter ON period + 17 μs to 35 μs before start of next transmitter ON period - 6.25 μs.
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.
[bookmark: _Toc37430414][bookmark: _Toc43739517][bookmark: _Toc46347278][bookmark: _Toc53168985][bookmark: _Toc53169677][bookmark: _Toc53170369][bookmark: _Toc61130555][bookmark: _Toc83025898][bookmark: _Toc83920472]13.2.2.3	MU value derivation, FR1
Table 13.2.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA TX OFF power measurements in General Chamber (Normal test conditions, FR1).
Table 13.2.2.3-1: General Cchamber MU value derivation for OTA TDD OFF power level measurement
------------------------------ Next modified section ------------------------------
[bookmark: _Toc21086655][bookmark: _Toc29769114][bookmark: _Toc31837680][bookmark: _Toc37430417][bookmark: _Toc43739520][bookmark: _Toc46347281][bookmark: _Toc53168988][bookmark: _Toc53169680][bookmark: _Toc53170372][bookmark: _Toc61130558][bookmark: _Toc83025901][bookmark: _Toc83920475]13.3	OTA co-location spurious emissions
[bookmark: _Toc21086656][bookmark: _Toc29769115][bookmark: _Toc31837681][bookmark: _Toc37430418][bookmark: _Toc43739521][bookmark: _Toc46347282][bookmark: _Toc53168989][bookmark: _Toc53169681][bookmark: _Toc53170373][bookmark: _Toc61130559][bookmark: _Toc83025902][bookmark: _Toc83920476]13.3.1	General
This clause captures MU and TT values derivation for the OTA co-location spurious emissions requirement in Normal test conditions.
The FR1 OTA co-location emissions are measured as the conducted output of the CLTA, no accurate measurements are required in the chamber itself. The MU analysis of the co-location emissions measurement is therefore agnostic to the chamber used. The chambers main purpose is to shield the BS and the CLTA form external interference which may influence the result and to avoid RF reflections which may alter the coupling between the BS and the CLTA.
Hence the MU analysis for FR1 co-location emissions is done using a "General Cchamber" under the assumption that any of the chambers discussed (with the exception of the Reverberation Cchamber) will be suitable.
[bookmark: _Toc21086657][bookmark: _Toc29769116][bookmark: _Toc32332547][bookmark: _Toc37430419][bookmark: _Toc43739522][bookmark: _Toc46347283][bookmark: _Toc53168990][bookmark: _Toc53169682][bookmark: _Toc53170374][bookmark: _Toc61130560][bookmark: _Toc83025903][bookmark: _Toc83920477]13.3.2	General Chamber
[bookmark: _Toc32332548][bookmark: _Toc37430420][bookmark: _Toc43739523][bookmark: _Toc46347284][bookmark: _Toc53168991][bookmark: _Toc53169683][bookmark: _Toc53170375][bookmark: _Toc61130561][bookmark: _Toc83025904][bookmark: _Toc83920478]13.3.2.1	Measurement system description
The general chamberGeneral Chamber description for co-location requirements is intended to cover any suitable chamber type which screens the measurement system for outside interference and does not affect the coupling between the BS and the CLTA.
[bookmark: _Toc32332549][bookmark: _Toc37430421][bookmark: _Toc43739524][bookmark: _Toc46347285][bookmark: _Toc53168992][bookmark: _Toc53169684][bookmark: _Toc53170376]Measurement system description is captured in clause 7.7.1.
[bookmark: _Toc61130562][bookmark: _Toc83025905][bookmark: _Toc83920479]13.3.2.2	Test procedure
[bookmark: _Toc32332550][bookmark: _Toc37430422][bookmark: _Toc43739525][bookmark: _Toc46347286][bookmark: _Toc53168993][bookmark: _Toc53169685][bookmark: _Toc53170377][bookmark: _Toc61130563][bookmark: _Toc83025906][bookmark: _Toc83920480]13.3.2.2.1	Stage 1: Calibration
Calibration for wanted signal power level is the same as in clause 9.2.
Calibration for the CLTA path is described in clause 8.8.
[bookmark: _Toc32332551][bookmark: _Toc37430423][bookmark: _Toc43739526][bookmark: _Toc46347287][bookmark: _Toc53168994][bookmark: _Toc53169686][bookmark: _Toc53170378][bookmark: _Toc61130564][bookmark: _Toc83025907][bookmark: _Toc83920481]13.3.2.2.2	Stage 2: BS measurement
The testing procedure consists of the following steps:
1)	Place BS and CLTA as specified in clause 4.15, TS 37.145-2 [4].
2)	Place range antenna in boresight direction (reference direction) at far-field distance, aligned in both polarizations with the BS.
3)	Connect range antenna and CLTA to the measurement equipment.
4)	OTA co-location spurious emissions are measured at the CLTA conducted output(s).
5)	The measurement device (signal analyser) characteristics shall be: Detection mode: True RMS.
6)	Set the BS to transmit:
-	For BS declared to be capable of single carrier operation only, set the 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 BS declared to be capable of multi-carrier and/or CA operation, set the 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.
7)	Measure the mean power spectral density from all CLTA 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.
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Table 13.3.2.3-1 captures derivation of the expanded measurement uncertainty values for OTA co-location spurious emissions measurements in General Chamber (Normal test conditions, FR1).
Table 13.3.2.3-1: General Cchamber MU value derivation for co-location spurious emissions level measurement
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[bookmark: _Toc21086672][bookmark: _Toc29769131][bookmark: _Toc32332567][bookmark: _Toc37430427][bookmark: _Toc43739530][bookmark: _Toc46347291][bookmark: _Toc53168998][bookmark: _Toc53169690][bookmark: _Toc53170382][bookmark: _Toc61130568][bookmark: _Toc83025911][bookmark: _Toc83920485]13.4	OTA transmitter intermodulation
[bookmark: _Toc21086673][bookmark: _Toc29769132][bookmark: _Toc32332568][bookmark: _Toc37430428][bookmark: _Toc43739531][bookmark: _Toc46347292][bookmark: _Toc53168999][bookmark: _Toc53169691][bookmark: _Toc53170383][bookmark: _Toc61130569][bookmark: _Toc83025912][bookmark: _Toc83920486]13.4.1	General
This clause captures MU and TT values derivation for the OTA transmitter intermodulation co-location requirement in Normal test conditions.
The transmitter intermodulation requirement is that the spurious emissions requirements (OTA transmitter spurious emissions, OTA operating band unwanted emissions/SEM and OTA ACLR) are met whilst an interferer is injected into the antenna from a co-located bases station.
The measurement method and uncertainty for those measurements is the same as described in clauses 12.2, 11.3 and 11.4.
There is an additional uncertainty however associated with the accuracy of the interfering signal injected from the CLTA. It is that uncertainty which is investigated in this clause.
The interferer is injected into the CLTA and the accuracy of this is not dependent on the chamber type used. The measurement uncertainty calculation is therefore done using a general chamberGeneral Chamber type.
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[bookmark: _Toc31837717][bookmark: _Toc37430430][bookmark: _Toc43739533][bookmark: _Toc46347294][bookmark: _Toc53169001][bookmark: _Toc53169693][bookmark: _Toc53170385][bookmark: _Toc61130571][bookmark: _Toc83025914][bookmark: _Toc83920488]13.4.2.1	Measurement system description
This method measures the OTA TX IMD in a general chamberGeneral Chamber.
Measurement system description is captured in clause 7.7.1.
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Calibration for the emissions measurement is the same as in clause 11.3, 11.5 and 12.2.
Calibration for the CLTA path is described in clause 8.8.
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The general chamberGeneral Chamber testing procedure consists of the following steps:
1)	Uninstall the reference antenna and install the 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 BS is set to be aligned with the testing system.
2)	Set the CLTA as specified in in TS 37.145-2 [4] clause 4.15 for AAS BS, and in TS 38.141-2 [6] clause 4.12 for NR BS, 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 CLTA.
4)	Perform required ACLR, OBUE (for E-UTRA/NR), SEM (for UTRA), occupied bandwidth, spurious emission tests according to the corresponding testing procedures.
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This clause 13.5 captures MU and TT values derivation for the OTA co-location blocking requirement in Normal test conditions.
The OTA co-location blocking measurement uncertainty is calculated as a combination of the wanted signal MU and the interferer signal MU in the same way as the normal out of band blocking requirement, where:
	
The Noiseeffect from the signal generator is 0.1 dB and the MUwantedsignal value is MUEIS from clause 10.2.
The measurement uncertainty associated with the interferer is based on the accuracy of the interfering signal injected from the CLTA. It is that uncertainty which is investigated in this clause.
The interferer is injected into the CLTA and the accuracy of this is not dependent on the chamber type used. The measurement uncertainty calculation is therefore done using a general chamberGeneral Chamber type.
Any chamber capable of performing the EIS measurement to the required accuracy is suitable for the test however.
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This method measures the OTA co-location blocking characteristics in a general chamberGeneral Chamber.
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Calibration for wanted signal power level is the same as in clause 10.2.
Calibration for the CLTA path is described in clause 8.8.
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The general chamberGeneral Chamber testing procedure consists of the following steps:
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Clause 14 captures MU and TT values derivation for the OTA out-of-band blocking requirement in Normal test conditions.
The OTA out-of-band blocking requirement requires both a wanted in-band signal and an interferer out-of-band signal to be transmitted with the chamber. The wanted signal is defined in the far field, the interferer is defined as a field strength, due to the large range for frequencies it will not always be in the far field.
Hence any acceptable measurement chamber for the OTA sensitivity requirement measurements (as described in clauses 7.2 to 7.6) is also suitable for the OTA out-of-band blocking requirement, it may be necessary that the interfering signal is transmitted from a separate antenna due to the large frequency range of the interferer.


Figure 14.1-1: General blocking test set-up using a different antenna
In the wWorst case the wanted and interfering signal are transmitted from separate test antennas, hence they each may have a different uncertainty associated with the OTA chamber. This differs from the in-band interference measurements where the wanted signal and the interferer are added together outside the chamber and applied to the same test antenna and hence have a common OTA chamber uncertainty.
The uncertainty of the interferer is analysed in this clause using a general chamberGeneral Chamber assumption (see 7.7.3). The requirement may be tested in any suitable chamber (e.g. IAC, CATR) that is capable of measuring EIS accurately and also applying the out-of-band interferer. For interferer frequencies where it can be applied from a common antenna (like the in-band requirements) this is acceptable but it is expected the MU will be lower so will not influence the final MU value. The chosen chamber must of course be specified to handle the frequency of both the interferer and the wanted signal. The complete out-of-band blocking test may be completed using multiple chambers for different frequency ranges if necessary.
The distance between the test object and test antenna injecting the interferer signal is adjusted when necessary to ensure specified interferer signal level to be received.
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Measurement system description is captured in clause 7.7.31.
A general chamberGeneral Chamber is analysed for the interferer MU value, this is considered worst case for setting the MU value.
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For the wanted signal the calibration procedure and MU for the OTA sensitivity in clause 10.2 can be assumed for each chamber type and FR.
The interferer path is calibrated using the same method with appropriate antennas.
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The general chamberGeneral Chamber testing procedure consists of the following steps:
1)	Place test antenna(s) in at appropriate test directions, at appropriate distance, aligned in all supported polarizations (single or dual) with the BS.
2)	Connect test antenna(s) to the measurement equipment.
3)	The test antenna(s) shall be dual (or single) polarized covering the same frequency ranges as the BS and the blocking frequencies. If the test antenna does not cover both the wanted and interfering signal frequencies, separate test antennas for the wanted and interfering signal are required.
4)	The OTA blocking interferer is injected into the test antenna, with the blocking interferer producing specified interferer field strength level for each supported polarization. The interferer shall be polarization matched to the BS in band and the position maintained for OOB measurements.
5)	The BS receives the wanted signal and the interferer signal for all supported polarizations (single or dual), in the reference direction from the test antenna(s).
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The MU value for OTA out-of-band blocking consists of the MU value for the wanted signal and the MU value for the interfering signal.
The unwanted signal is defined as a field strength so can be applied in the near field with the assumption that the test antenna fully illuminated the BS under test. For the purposes of calculating a MU value of the interfering signal the same general out-of-band OTA chamber used for the TX spurious emissions requirement in clause 12.2 is assumed.
The out-of-band blocking is analysed using the same methodology as the other receiver interference requirements where:

	
The MUwantedsignal of the wanted signal is the same as that for the OTA sensitivity requirement.
The Noiseeffect MU from the signal generator for the broad band noise effect is the same as the conducted requirement (i.e. 0.1 dB).
The MU assessment for the general chamberGeneral Chamber is as follows:
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This clause describes the measurement uncertainty contributors for TX measurements in general chamberGeneral Chamber.
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