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[bookmark: _Toc535247176][bookmark: _Hlk529875499]12.7	Conformance testing for OTA out of band TRP requirements
[bookmark: _Toc535247177]12.7.1 	Transmitter Spurious Emissions
[bookmark: _Toc535247178]12.7.1.1	FR1
The measurement uncertainty for BS type 1-O out of band TRP requirements is based on the AAS BS MU analysis in TR 37.843 [9]. 
The TRP MU consists of an MU per point and a 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 subclause 12.10 for the SE value. 
The spurious emission requirements cover a large frequency range from 30MHz to 26GHz, many of the in-band chambers chosen for analysis cannot cover this entire range. The MU analysis is therefore based on a general chamber analysis rather than any specific method.
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. 
It is not necessary to measure TRP in the far field as a large enoughthe range may be impractical forconsidering the frequency range being considered.
The MUperpoint  value in TR 37.843 [9] is:
MUperpoint = 2.20 dB,	30MHz < f ≤ 6 GHz
MUperpoint = 4.15 dB,	6GHz < f ≤ 26 GHz
By adding the MU per point and the SE values together we have the following total MU:
MUtotal = 2.3 dB,		30 MHz < f ≤ 6 GHz
MUtotal = 4.2 dB,		6 GHz < f ≤ 26 GHz
The test tolerance for mandatory spurious emissions is zero.
[bookmark: _Toc535247179]12.7.1.2	FR2
[bookmark: _Toc535247180]12.7.1.2.1	General
The spurious emissions requirements of the BS type 2-O are between 30MHz to the 2nd harmonic of the DL operating band. Currently the upper frequency limit calculated MU is 60GHz.
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 relaxedare not so great. In addition, the test equipment is suitable for much higher frequencies (FR2 in band is above the frequency range) so theimplying a low uncertainty not as great. 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 sub-clause 12.3.1.2.2x.x.
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.
[bookmark: _Toc535247181]12.7.1.2.2	MU per point
[bookmark: _Toc535247182]12.7.1.2.2.1	Indoor anechoic chamber MU Assessment
Descriptions of uncertainty contributors are given in TR 37.843 [26] Annex C1.
Table 12.7.1.2.2.1-1: Indoor anechoic chamber test range uncertainty assessment for spurious emissions 
	UID
	Uncertainty source
	40 GHz < f ≤ 60 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	40 GHz < f ≤ 60 GHz

	Stage 2: DUT measurement

	E1-1 (Note 1)
	Positioning misalignment between the AAS BS and the reference antenna
	0.018
	Rect
	√3
	1
	0.010

	E1-2 (Note 1)
	Pointing misalignment between the AAS BS and the receiving antenna
	0
	Rect
	√3
	1
	0.000

	E1-3 (Note 1)
	Quality of quiet zone
	0.1
	Gaus
	1
	1
	0.100

	E1-4 (Note 1)
	Polarization mismatch between the AAS BS and the receiving antenna
	0.018
	Rect
	√3
	1
	0.010

	E1-5 (Note 1)
	Mutual coupling between the AAS BS and the receiving antenna
	0
	Rect
	√3
	1
	0.000

	E1-6 (Note 1)
	Phase curvature
	0.05
	Gaus
	1
	1
	0.050

	E1-7 (Note 1)
	Uncertainty of the RF Power Measurement Equipment
	0.6
	Gaus
	1
	1
	0.600

	E1-19 (Note 1)
	test system frequency flatness
	0.25
	Gaus
	1
	1
	0.25

	(Note 2)
	Uncertainty of the LNA
	0
	Gaus
	1
	1
	0.000

	(Note 3)
	Uncertainty of the Mixer
	2.25
	Gaus
	1
	1
	2.250

	E1-8 (Note 1)
	Impedance mismatch in the receiving chain
	0.42
	U
	√2
	1
	0.297

	E1-9 (Note 1)
	Random uncertainty
	0.1
	Rect
	√3
	1
	0.058

	Stage 1: Calibration measurement

	E1-10 (Note 1)
	Impedance mismatch between the receiving antenna and the network analyzer
	0.57
	U
	√2
	1
	0.403

	E1-11 (Note 1)
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	0.43
	Rect
	√3
	1
	0.248

	E1-12 (Note 1)
	Impedance mismatch between the reference antenna and the network analyzer.
	0.57
	U
	√2
	1
	0.403

	E1-3 (Note 1)
	Quality of quiet zone
	0.1
	Gaus
	1
	1
	0.100

	E1-4 (Note 1)
	Polarization mismatch for reference antenna
	0.018
	Rect
	√3
	1
	0.010

	E1-5 (Note 1)
	Mutual coupling between the reference antenna and the receiving antenna
	0
	Rect
	√3
	1
	0.000

	E1-6 (Note 1)
	Phase curvature
	0.07
	Gaus
	1
	1
	0.070

	E1-13 (Note 1)
	Uncertainty of the network analyzer
	0.3
	Gaus
	1
	1
	0.300

	E1-14 (Note 1)
	Influence of the reference antenna feed cable
	0.18
	Rect
	√3
	1
	0.104

	E1-15 (Note 1)
	Reference antenna feed cable loss measurement uncertainty
	0.1
	Gaus
	1
	1
	0.100

	E1-16 (Note 1)
	Influence of the receiving antenna feed cable
	0.18
	Rect
	√3
	1
	0.104

	E1-17 (Note 1)
	Uncertainty of the absolute gain of the reference antenna
	0.52
	Rect
	√3
	1
	0.300

	E1-18 (Note 1)
	Uncertainty of the absolute gain of the receiving antenna
	0
	Rect
	√3
	1
	0.000

	Combined standard uncertainty (1σ) (dB)(dB)
	2.49

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)(dB)
	4.88

	Note 1:	UID are referenced to TR 37.843 [26].
Note 2:	Uncertainty of the LNA - To maintain a low noise figure for the measurement system (possibly considering the addition of a down conversion mixer for high frequencies) and LNA may be required. The variation in the gain of the LNA after the calibration procedure is accounted for in this uncertainty contribution
Note 3:	Uncertainty of the Mixer - Higher frequency emissions beyond the upper frequency range of the measurement equipment require down converting prior to measurement.  The uncertainty introduced by the down conversion is accounted for in this uncertainty contribution.



[bookmark: _Toc535247183]12.7.1.2.2.2	CATR MU Assessment
Descriptions of uncertainty contributors are given in TR 37.843 [26] Annex C1.
Table 12.7.1.2.2.2-1: Compact antenna test range uncertainty assessment for spurious emissions 
	UID
(Note)
	Uncertainty source
	40 GHz < f ≤ 60 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	40 GHz < f ≤ 60 GHz

	Stage 2: DUT measurement

	E2-1 (Note 1)
	Misalignment DUT & pointing error
	0.3
	Rect
	√3
	1
	0.173

	E2-2 (Note 1)
	RF power measurement equipment (e.g. spectrum analyzer, power meter)
	0.7
	 Gaus
	1
	1
	0.7

	(Note 2)
	Uncertainty of the LNA
	0
	 Gaus
	1
	1
	0

	(Note 3)
	Uncertainty of the Mixer
	2.25
	 Gaus
	1
	1
	2.25

	E2-3 (Note 1)
	Standing wave between DUT and test range antenna
	0.21
	U
	√2
	1
	0.148

	E2-4 (Note 1)
	RF leakage, test range antenna cable connector terminated.
	0.001
	Normal 
	1
	1
	0.001

	E2-5 (Note 1)
	QZ ripple with DUT
	0.0928
	Normal
	1
	1
	0.0928

	E2-16 (Note 1)
	test system frequency flatness
	0.25
	Gaus
	1
	1
	0.25

	E2-14 (Note 1)
	Miscellaneous uncertainty
	0
	 Rect
	√3
	1
	0.000

	Stage 1: Calibration measurement

	E2-6 (Note 1)
	Network Analyzer
	0.3
	Normal
	1
	1
	0.3

	E2-7 (Note 1)
	Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)
	0.57
	U
	√2
	1
	0.403

	E2-8 (Note 1)
	Insertion loss variation in receiver chain
	0.18
	Rect
	√3
	1
	0.104

	E2-4 (Note 1)
	RF leakage (SGH connector terminated & test range antenna connector cable terminated)
	0.001
	Normal
	1
	1
	0.001

	E2-9 (Note 1)
	Influence of the calibration antenna feed cable
	0.29
	U
	√2
	1
	0.205

	E2-10 (Note 1)
	Uncertainty of the absolute gain of the calibration antenna
	0.52
	Rect
	√3
	1
	0.300

	E2-11 (Note 1)
	Misalignment  positioning system
	0
	Exp. normal 
	2
	1
	0

	E2-1 (Note 1)
	Misalignment  SGH and pointing error
	0.5
	Exp. normal
	2
	1
	0.25

	E2-12 (Note 1)
	Rotary joints
	0
	U
	√2
	1
	0.000

	E2-3 (Note 1)
	Standing wave between SGH and test range antenna
	0.09
	U
	√2
	1
	0.064

	E2-5 (Note 1)
	QZ ripple with SGH
	0.009
	Normal
	1
	1
	0.009

	E2-15 (Note 1)
	Switching uncertainty
	0.43
	Rect
	√3
	1
	0.248

	Combined standard uncertainty (1σ) (dB)(dB)
	2.5

	Expanded uncertainty (1.96σ - confidence interval of 95 %) (dB)(dB)
	4.9

	Note 1:	UID are referenced to TR 37.843 [26].
Note 2:	Uncertainty of the LNA - To maintain a low noise figure for the measurement system (possibly considering the addition of a down conversion mixer for high frequencies) and LNA may be required. The variation in the gain of the LNA after the calibration procedure is accounted for in this uncertainty contribution
Note 3: 	Uncertainty of the Mixer - Higher frequency emissions beyond the upper frequency range of the measurement equipment require down converting prior to measurement.  The uncertainty introduced by the down conversion is accounted for in this uncertainty contribution.



[bookmark: _Toc535247184]12.7.1.2.2.3	MU per point Summary
Table 12.7.1.2.2.3-1: Test system specific measurement uncertainty values 
	
	Expanded uncertainty ue (dB)

	
	40 GHz < f ≤ 60 GHz

	Indoor Anechoic Chamber
	4.88

	Compact Antenna Test Range
	4.88

	…
	

	Common maximum accepted test system uncertainty
	4.9



[bookmark: _Toc535247185]12.7.1.2.3	Test Tolerance
The conduced test tolerance for the mandatory spurious emissions requirements is zero. As the requirements are set by regulatory limits the same test tolerance is used for OTA.
TT =  0.
[bookmark: _Toc535247186]12.7.1.2.4	Summary
For the frequency range 40 GHz < f ≦ 60 GHz  adding the MUperpoint and the SE (see subclause 12.10) we have:

	
Hence, we have the following MU values for the whole spurious emissions range:
Table 12.7.1.2.4-1: FR2 Spurious emissions MU and TT values
	Frequency range
	MU (dB)
	TT (dB)
	Comment

	30 MHz < f ≦ 6 GHz
	2.3
	0
	Same as FR1

	6 GHz < f ≦ 18 GHz
	2.7
	0
	Ssame as FR2 in-band

	18 GHz < f ≦ 40 GHz
	2.7
	0
	Same as FR2 in-bandFR2 in-band, subclause 12.x.x

	40 GHz < f ≦ 60 GHz
	5
	0
	 



[bookmark: _Toc535247187]12.7.2	Receiver Spurious Emissions
[bookmark: _Toc535247188]12.7.2.1	FR1
The measurement uncertainty for BS type 1-O out of band TRP requirements is based on the AAS BS MU analysis in TR 37.843 [9]. 
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. The following uncertainty contribution is added to take into account this effect:
	Measurement system dynamic range uncertainty: uncertainty due to the test requirement being close to the measurement equipment noise floor and the noise floor contributing significantly to the TRP total.
The MUperpoint value in TR 37.843 [9] is:
MUperpoint = 2.39 dB,		30 MHz < f ≤6 GHz
MUperpoint = 4.18 dB,	,	6 GHz < f ≤ 26 GHz
By adding the MU per point and the SE values (see subclause 12.10) together we have the following total MU:
MUtotal = 2.5 dB,		30 MHz < f ≤ 6 GHz
MUtotal = 4.2 dB,		6 GHz < f ≤ 26 GHz
The test tolerance for receiver spurious emissions is equal to the MU so the TT values are as follows:
TT = 2.5 dB,		30 MHz < f ≤ 6 GHz
TT = 4.2 dB,		6 GHz < f ≤ 19 GHz
[bookmark: _Toc535247189]12.7.2.2	FR2
The receiver spurious emissions requirements of the BS type 2-O are between 30MHz to the 2nd harmonic of the DL operating band. Currently the upper frequency limit calculated MU is 60GHz.
This 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 subclause 12.7.1.2.
40 GHz < f ≤ 60 GHz
	The same value is assumed for receiver spurious emissions as for transmitter spurious emissions. This is calculated in subclause 12.7.1.2.
The test tolerance for receiver spurious emissions is equal to the MU so the TT values are as follows:
The receiver spurious emissions MU and TT values for FR2 are given in table 12.7.2.2-1:
Table 12.7.2.2-1: FR2 receiver Spurious emissions MU and TT values
	Frequency range
	MU (dB)
	TT (dB)
	Comment

	30 MHz < f ≦ 6 GHz
	2.5
	2.5
	Same as FR1

	6 GHz < f ≦ 18 GHz
	2.7
	2.7
	Same as FR2 in-band

	18 GHz < f ≦ 40 GHz
	2.7
	2.7
	Same as FR2 in-bandFR2 in-band, subclause 12.x.x

	40 GHz < f ≦ 60 GHz
	5
	5
	 



[bookmark: _Toc535247190]12.7.3	Additional Spurious Emissions requirements
[bookmark: _Toc535247191]12.7.3.1	FR1
The measurement uncertainty for BS type 1-O out of band TRP requirements is based on the AAS BS MU analysis in TR 37.843 [9].
The additional spurious emission requirements including the co-existence with other BS in the same geographical area are based on existing co-existence with other 3GPP bands so the frequency ranges for the uncertainty assessment are different from the mandatory spurious emissions. In this case the uncertainty budgets for the in-band chambers are considered in the MU analysis. As the TRP level is at a low power level the measurement system dynamic range uncertainty is also considered as with the receiver spurious emissions.
Adding the MUperpoint and the SE we have: 

 ,		f ≤ 3 GHz

 ,		3 GHz < f ≤ 4.2 GHz

 ,		4.2 GHz < f ≤ 6 GHz
By adding the MU per point and the SE values (see subclause 12.10) together we have the following total MU:
MUtotal = 2.6 dB,		f ≤ 3 GHz
MUtotal = 2.6 dB,		3 GHz < f ≤ 4.2 GHz
MUtotal = 3.0 dB,		4.2 GHz < f ≤ 6 GHz
For additional requirements for co-existence between 3GPP bands the TT values are as follows:
MUtotal = 2.6 dB,		f ≤ 3 GHz
MUtotal = 2.6 dB,		3 GHz < f ≤ 4.2 GHz
MUtotal = 3.0 dB,		4.2 GHz < f ≤ 6 GHz
For PHS, and public safety additional requirements the TT=0dB.
The MUperpoint  value in TR 37.843 [9] is:
MUperpoint = 2.48 dB,		f ≤3 GHz
MUperpoint = 2.52 dB,		3 GHz < f ≤ 4.2 GHz
MUperpoint = 2.93 dB,	,	4.2 GHz < f ≤ 6 GHz
By adding the MU per point and the SE values (see subclause 12.10) together we have the following total MU:
MUtotal = 2.6 dB,		f ≤ 3 GHz
MUtotal = 2.6 dB,		3 GHz < f ≤ 4.2 GHz
MUtotal = 3.0 dB,		4.2 GHz < f ≤ 6 GHz
The test tolerance for co-existence between 3GPP systems is equal to the MU so the TT values are as follows: 
TT = 2.6 dB,		f ≤ 3 GHz
TT = 2.6 dB,		3 GHz < f ≤ 4.2 GHz
TT = 3.0 dB,		4.2 GHz < f ≤ 6 GHz
The test tolerance for additional requirement which are based on regulation (for example co-existence with PHS systems) is zero.
[bookmark: _Toc535247192]12.7.3.2	FR2
There are currently no additional spurious emissions requirements or co-existence requirements for FR2.
[bookmark: _Toc535247193]12.8	Conformance testing for OTA co-location requirements
[bookmark: _Toc535247194]12.8.1	General
Co-location requirements are only applicable for FR1.
Conformance to co-location requirements is shown using co-location proximity method which is described in TS 38.141-2 [18], subclause 4.12. In rel-15 co-location requirements have been defined only for FR1.
[bookmark: _Toc535247195]12.8.2	OTA transmitter OFF power
General aspects, procedures for calibration and measurements, and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], subclause 10.6.2. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
[bookmark: _Toc535247196]12.8.3	OTA co-location spurious emissions
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], subclause 10.6.3. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
[bookmark: _Toc535247197]12.8.4	OTA transmitter intermodulation
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation are identical to the ones described in TR 37.843 [9], subclause 10.6.4. For NR in 4.2 – 6 GHz frequencies, the specified maximum test system uncertainty and the measurement uncertainty budget are identical to what is specified for eAAS in frequency range 3 – 4.2 GHz.
[bookmark: _Toc535247198]12.8.5	OTA co-location blocking
General aspects, procedures for calibration and measurements and measurement uncertainty evaluation for frequencies up to 4.2 GHz are identical to the ones described in TR 37.843 [9], subclause 10.6.5. For NR in 4.2 – 6 GHz frequencies, the measurement uncertainty budget is provided in table 12.8.5-1.

	UID
	Uncertainty source
	Standard uncertainty ui (dB)
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui (dB)

	
	
	4.2 GHz < f ≤ 6 GHz
	
	
	
	4.2 GHz < f ≤ 6 GHz

	Stage 2: DUT measurement

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

	
	
	
	
	
	
	

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

	
	
	
	
	
	
	

	 
	Impedance mismatch between feeder cable and CLTA
	0.25
	U-Shaped
	√2
	1
	0.18

	
	
	
	
	
	
	

	9
	Random uncertainty
	0.1
	Rectangular
	√3
	1
	0.06

	 
	Reflections in anechoic chamber
	0.01
	Rectangular
	√3
	1
	0

	Stage 1: Calibration measurement

	7
	Conducted measurement uncertainty
	1.2
	Gaussian
	1
	1
	1.2

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
Combined standard uncertainty (1σ) (dB)
[image: ] 


 
	
1.79

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

[image: ]
 
	
3.51

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



[bookmark: _Toc535247199]12.9	Conformance testing for performance requirements
[bookmark: _Toc535247200]12.9.1	General
[bookmark: _Hlk528681428]For eAAS, a method for OTA testing for demodulation requirements was agreed posed that is based on the use of an anechoic chamber, as illustrated in the example in figure 12.9.1-1. The fading channel profile is created in test equipment in the same manner as for conducted requirements. The OTA anechoic chamber in effect replaces the cables between the test gear and the RX antenna ports of the basestation. The method is able to test one independent RX path per polarization. Multiple TX can be generated in the test gear, but a maximum of 2 RX can be tested.
[image: ]
Figure 12.9.1-1: Example OTA test setup for performance requirements (1TX-2RX illustrated)
The eAAS method is easily applicable for NR demodulation requirements. No alternative method has been identified for OTA testing in the Rel-15 timeframe. Thus, it was agreed that the eAAS test method is used as the baseline assumption for NR demodulation requirements for FR1 and FR2 in Rel-15.
[bookmark: _Toc535247201]12.9.2	FR1
[bookmark: _Toc535247202]12.9.2.1	Conducted testing
For conducted testing of performance requirements, the same approach as eAAS is adopted. Performance requirements with 2, 4 and 8 RX (i.e. up to 8 demodulation branches) are defined for conducted testing. The NR BS may provide more receivers with TAB connectors than the number of demodulation branches. In this case, the manufacturer selects and declares a (sub)set of TAB connectors equal to or larger than to the number of demodulation branches for testing. TAB connectors not used for testing are terminated.
It should be noted that although a (sub)set of TAB connectors are used for demodulation testing in order to reduce test complexity, each applicable demodulation requirement shall be achievable using all TAB connectors. The receiver sensitivity RF test in subclause 10.2 ensures that all TAB connectors are either tested or declared to be equivalent.
[bookmark: _Toc535247203]12.9.2.2	OTA testing
When the MU for the demodulation requirements was assessed for eAAS, it was decided that the MU could correspond exactly to the conducted MU. The reason for this is that the key parameter for the demodulation requirements is SNR. The transmitter sends both wanted signal and AWGN, which at the receiver is expected to be received well above the receiver noise floor. Thus, the RX SNR the same as the transmitter SNR (the proportion of noise due to the RX noise floor is expected to be insignificant), which depends only on the test gear. Variations in absolute receiver level due to uncertainties in the chamber will cause small variations in the absolute levels of wanted signal and AWGN; but the ratio of wanted signal and AWGN, and thus the SNR will not be impacted. The same logic can be applied for NR.
A single UE is considered for the transmitter for the current release (i.e. no interfering UEs). [For FR1, it can be expected that the measurement equipment performance will be the same for both LTE and NR as long as the characteristics of the fading channel are similar.]
[bookmark: _Toc535247204]12.9.2.3	Measurement uncertainty
For both OTA and conducted, the FR1 MU is as follows:

	8 PUSCH, PUCCH, PRACH with [single antenna port] and fading channel
	±  [0.6] dB
	[Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.5 dB]

	8 PRACH with [single antenna port] and AWGN
	±  [0.3] dB
	[Signal-to-noise ratio uncertainty ±0.3 dB]


	8 PUSCH with [two antenna port] and fading channel
	±  [0.8] dB
	[Overall system uncertainty for fading conditions comprises two quantities:
1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]
Signal-to-noise ratio uncertainty ±0.3 dB
Fading profile power uncertainty ±0.7 dB for MIMO]



[bookmark: _Toc535247205]12.9.3	FR2
FFS
[bookmark: _Toc535247206]12.10	TRP measurements
[bookmark: _Toc535247207]12.10.1	General
Refer to subclause 10.8 in TR 37.843 [26] for further details. 
A summary of TRP measurement procedures and their applicability to different OTA BS requirements is shown in Table 12.10.1-1. 
Table 12.10.1-1 - Applicability of TRP measurement methods to the type of emissions to be measured.
	
	 OTA base station output power
	FR2 OTA transmit ON/OFF power 
	OTA unwanted emissions: Adjacent channel leakage ratio (ACLR)
(Note 1)
	OTA Operating band unwanted emission (OBUE)
	OTA transmitter spurious emissions OTA
(Note 2)

	Full sphere using reference steps (accurate)
	X
	[X]
	X
	X
	X

	Full sphere using sparse sampling (overestimate) [y]
	
	[X]
	
	
	X (Note 3)

	Two cuts + Pattern multiplication (accurate) (Note 4)
	X
	[X]
	X
	X
	

	Two/three cuts (overestimate)
	
	
	X
	X
	X (Note 3)

	Beam-based directions
	X
	[X]
	X
	X
	

	Peak method
	
	
	
	X
	X

	Equal sector with peak average
	
	
	
	X
	X

	Pre-scan
	
	
	X
	X
	X

	NOTE 1:	Two TRP measurements are needed.
NOTE 2:	Pre-scan is needed to identify the frequencies of interest. Pre-scan can also be applied to ACLR, OBUE and SEM.
NOTE 3:	At harmonic frequencies the use of this method is FFS due to risk of high beamforming gain
NOTE 4:	Pattern multiplication is conditional
NOTE:	If box is blank the method is not excluded but the methodology has not been described in subclause 10.8, TR 37.843; if a suitable analysis is shown the method may be applied.



The summation error is based on a reasonable number of test directions and the minimum beam width, which is in turn dependent on antenna size and frequency, i.e., the reference steps see Figure 10.8.2.2-1 in TR 37.843 [26]. It has been agreed that a reasonable trade-off between accuracy and sampling is achieved when the SE is 0,75 dB for FR1 BS (which is adopted from OTA AAS BS) and 1,2 dB for FR2 BS. For FR2 BS, the beams are expected to be narrower than an FR1 BS and hence the SE is higher.

[bookmark: _Toc535247208]
Annex A:
Aspects related to measurement of OTA unwanted emission

[bookmark: _Toc535247209]A.1	General
In this Annex essential information related to measurement aspects related to testing OTA unwanted emission is captured. Applicable methods are listed in Clause 10.8 of TR 37.843 [26].
[bookmark: _Toc535247210]A.2	Test range
Test of OTA unwanted emission required an OTA test environment, capable of measuring TRP emission under the condition that the test object is radiating the wanted signal at full power. To handle high RF power from the test object required careful planning of the setup (e.g. test personal and test equipment cannot be placed inside the test chamber during the test). To avoid measurement chamber influence and external interferer on the test result, use of a shielded anechoic chamber is preferable. A positioner is used to move the test object according to selected measurement grid for a proper TRP measurement. The emission is measured at the output RF port of the measurement antenna placed at a suitable test distance. In Figure A.2-1, a principle test environment suitable for OTA unwanted emission is depicted. 

[image: ]
Figure A.2-1: Principle test environment
The test environment may differ between OTA unwanted emission requirements; OTA ACLR, OTA OBUE and OTA spurious emission. For OTA spurious emission, it is preferable to use a test environment similar to the one used for EMC radiated emission or a Shielded Indoor Anechoic Chamber (IAC) can be used. For OTA unwanted emission requirements defined within the in-band region other test environments could be considered e.g. CATR or IACdirect far-field.
A band stop filter is needed to protect the measurement receiver from the wanted signal, achieving dynamic range for the emission to be measured with acceptable measurement uncertainty.

[bookmark: _Toc535247211]A.3	Measurement distance
The measurement distance is the distance between the test object and the measurement antenna (or probe antenna). The measurement distance is usually determined by the signal-to-noise ratio (SNR) required for the measurement receiver to detect the emission level with acceptable measurement uncertainty. Unlike, EIRP, total radiated power (TRP) is not exclusively a far-field parameter. TRP is defined as the total radiated power radiated by an object, regardless to the distance. Since emission power levels tends to be low, it is essential to conserve the path-loss in the test setup, by minimizing the measurement distance. Another aspect is the for the lower limit (30 MHz) the far-field criteria would result in unpractical measurement distances for OTA testing. Further guidance on near-field testing can be found in Annex G of TR 37.843 [26].
[bookmark: _Toc535247212]A.4	Sampling grid selection
[bookmark: _GoBack]A dense full-sphere grid, i.e. using reference steps, will result in a very large number of measurements points to extract TRP per frequency, while a sparse grid requires a few measurements. The selection of grid and corresponding sampling resolution determines the measurement uncertainty error contribution related to sampling the radiating power over the sphere. Determining proper sampling grids for emission, assumptions of the spatial distribution of emission should be considered. If it can be established that the emission is radiating in all directions, the sample grid resolution can be significantly reduced. See Clause 10.8 of TR 37.843 [26] for further details.
The ability of direct emission in certain direction is set by the physical size of DUT, number of radiating sources and correlation properties. For low frequencies, where D << , it is reasonable to believe that the radiated emission will be omni-directional, while for the case where D >> , there is a potential risk that emission leaking through the encapsulation or the antenna aperture can be directed in a certain direction. Therefore, the process to determine the sampling grid and corresponding resolution needs to include the frequency as one parameter. Consequently, a concept with a fixed sampling grid over the whole spurious frequency domain is not suitable to balance measurement uncertainty with test time.
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