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1. Introduction
This contribution discusses the MU of OTA ACLR relative requirement.


2. MU assessment of ACLR relative requirement
The ACLR relative requirement is the level difference between wanted signal in the channel and unwanted signal in the adjacent channels. Each level per grid is derived by the equations shown in below [1]:

	Powerd = PR_AAS_desired, D+ LTX_cal, A→D 	(1)
	Powere = PR_AAS_emission, D+ LTX_cal, A→D	(2)
where, Powerd is the level in dB for wanted signal and Powere is the level in dB for un-wanted signal in adjacent channels. LTX_cal, A→D is a calibration co-efficient in dB.
These equations use dB value. So, we can re-write them by using true value as shown in below:

Powerd (in W) = PR_AAS_desired, D(in W) * 10^(LTX_cal, A→D/10) 	(1)’
	        Powere (in W) = PR_AAS_emission, D (in W) * 10^(LTX_cal, A→D/10)         (2)’
where, Powerd (in W) is the level in W for wanted signal and Powere is the level in W for un-wanted signal in adjacent channels. LTX_cal, A→D is a calibration co-efficient in dB.
The TRP of wanted and un-wanted signal are:
 	TRP of wanted Signal ~ 2/NM * Powerd (in W) sin10^(LTX_cal, A→D/10) * PR_AAS_desired, D (in W) sin
	TRP of wanted Signal ~ 2/NM * Powere (in W) sin10^(LTX_cal, A→D/10)* PR_AAS_emission, D (in W) sin
Therefore, the relative ACLR is:
	Relative ACLR (in true value)
 = TRP of wanted Signal / TRP of wanted Signal
               = {10^(LTX_cal, A→D/10)* PR_AAS_desired, D (in W) sin10^(LTX_cal, A→D/10)* PR_AAS_emission, D (in W) sin
	 PR_AAS_desired, D (in W) sin PR_AAS_emission, D (in W) sin	

In eq. (3), there is no contribution of calibration. This means the influence of the calibration can be cancelled.

Observation 1: MU of calibration stage can be cancelled for ACLR relative requirement.

Therefore, we propose that the contributions of calibration shall be removed from the MU budget for ACLR relative requirement.
Proposal 1: The contributions of calibration shall be removed from the MU budget for ACLR relative requirement.

Table 1 is the MU budget for OTA ACLR relative requirement for the indoor anechoic chamber.

Table 1. MU budget for OTA ACLR relative requirement for IAC

	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
	




For wanted signal, we can re-use the MU of TE in Rel-13[1]. For un-wanted signal, we can use the MU of TE for low power level provided in [2]. By using these MUs of TE, MU values for wanted and un-wanted signal are shown in Table 2 and 3, respectively.   In this table, the frequency range is expanded to 6 GHz for considering NR FR1. The uncertainty of power measurement equipment for wanted and unwanted signal in the frequency range (4.2< f ≤ 6 GHz) are 0.26 [3] and 0.40 [2], respectively. The MU for impedance mismatch in the receiving chain in this frequency range is calculated as 0.39 [4]

Table 2. MU value of wanted and un-wanted signal for OTA ACLR relative requirement for IAC
	UID
	Uncertainty source
	Uncertainty value
f ≦ 3GHz
	Uncertainty value
3GHz < f ≦ 4.2 GHz
	Uncertainty value
4.2 GHz < f ≦ 6 GHz
	Distribution of the probability
	Divisor based on distribution shape
	ci
	Standard uncertainty ui [dB]
f ≦ 3GHz
	Standard uncertainty ui [dB]
3GHz < f ≦ 4.2 GHz
	Standard uncertainty ui [dB]
4.2 GHz < f ≦ 6 GHz

	DUT measurement

	1
	Positioning misalignment between the AAS BS and the reference antenna
	0.03
	0.03
	0.03
	Rectangular
	√3
	1
	0.02
	0.02
	0.02

	2
	Pointing misalignment between the AAS BS and the receiving antenna
	0.3
	0.3
	0.3
	Rectangular
	√3
	1
	0.17
	0.17
	0.17

	3
	Quality of quiet zone
	0.10
	0.10
	0.10
	Gaussian
	1
	1
	0.10
	0.10
	0.10

	4
	Polarization mismatch between the AAS BS and the receiving antenna
	0.01
	0.01
	0.01
	Rectangular
	√3
	1
	0.01
	0.01
	0.01

	5
	Mutual coupling between the AAS BS and the receiving antenna
	0.00
	0.00
	0.00
	Rectangular
	√3
	1
	0.00
	0.00
	0.00

	6
	Phase curvature
	0.05
	0.05
	0.05
	Gaussian
	1
	
	0.05
	0.05
	0.05

	7
	Uncertainty of the RF Power Measurement Equipment
	0.14 (wanted)
0.28 (un-wanted)
	0.26 (wanted)
0.40 (unwanted)
	0.26 (wanted)
0.40 (unwanted)
	Gaussian
	1
	1
	0.14 (wanted)
0.28 (un-wanted)
	0.26 (wanted)
0.40 (unwanted)
	0.26 (wanted)
0.40 (unwanted)

	8
	Impedance mismatch in the receiving chain
	0.14
	0.33
	0.39
	U-shaped
	√2
	1
	0.10
	0.23
	0.28

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

	Combined standard uncertainty (1σ) [dB]


	0.27(wanted)
0.37(unwanted)
	0.41(wanted)
0.51(unwanted)
	0.44(wanted)
0.53(unwanted)





Proposal2: Use Table 2 for MU per point assessment of OTA ACLR relative requirement for indoor anechoic chamber for eAAS and NR FR1.

When the measurement of level for wanted signal and un-wanted signal are considered to be independent, the total standard uncertainty (1) is the root-square-sum of combined standard uncertainty of wanted signal and un-wanted signal.
 	uc (Total) = SQRT(uc(wanted)^2 + uc(unwanted)^2)  
Finally, the expanded uncertainty (2) for ACLR relative requirement per point is:
Expanded uncertainty = 1.96*uc(Total).

The ACLR is TRP requirement. However, the wanted signal and un-wanted signal are measured at the same time and same grid. Furthermore, frequencies of ACLR are not far from that of wanted signal. Therefore, beam patterns of wanted signal and ACLR will be quite similar. Therefore, the TRP systematic error should not be applied to ACLR relative requirement.
 
Table 3 shows combined uncertainty and expand uncertainty per point and TRP MU of ACLR relative requirement.

Table 3 combined uncertainty and expand uncertainty of OTA ACLR relative requirement.
	Frequency range
	f ≦ 3GHz
	3GHz < f ≦ 4.2 GHz
	4.2 GHz < f ≦ 6 GHz

	Total standard uncertainty (1)
	0.46
	0.65
	0.68

	Expanded uncertainty (2)
	0.90
	1.28
	1.35




Proposal3: Use Table 3 for MU of OTA ACLR relative requirement for Indoor anechoic chamber for eAAS and NR FR1.
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3	Summary

In this document, we have discussed the MU of OTA ACLR relative requirement. We made the following proposals.

Proposal 1: The contributions of calibration shall be removed from the MU budget for ACLR relative requirement.
Proposal2: Use Table 2 for MU per point assessment of OTA ACLR relative requirement for indoor anechoic chamber for eAAS and NR FR1.
Proposal3: Use Table 3 for MU of OTA ACLR relative requirement for Indoor anechoic chamber for eAAS and NR FR1.
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