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1.	Introduction
ACLR MU discussion have been carried out [1]-[11] in RAN5 but the total ACLR MU is not yet fixed. The discussions provided for ACLR MUs in [1]-[11] and are summarized below.
Various factors R5-192661 [Proposal 1, 3, 5, 6 and 9 to11 endorsed/Keysight@ RAN5#82]
Proposal 1: Set Positioning and pointing misalignment between the reference antenna and the measurement antenna MU term to 0 dB
Proposal 3: Remove square brackets from amplifier uncertainty for the calibration stage so it remains 0 dB.
Proposal 5: Consider influence of XPD negligible for ACLR measurements.
Proposal 6: Set RF leakage (from measurement antenna to the receiver/transmitter) MU term to 0 dB for ACLR measurements.
Proposal 9: Consider Influence of the calibration antenna feed cable negligible for ACLR measurements.
Proposal 10: Consider Multiple measurement antenna uncertainty negligible for ACLR measurements.
Proposal 11: Set, for ACLR measurement, random uncertainty equal to 0.5dB.
QoQZ R5-192659[Endorsed,Anritsu@ RAN5#82]
Proposal 2 :  For QoQZ impact for ACLR, use 0.5dB as uncertainty value for measurement stage and 0.2dB for calibration stage for Quiet Zone size ≤ 30cm.
Mismatch R5-194624[Endorsed@R&S@RAN5#83]
Proposal 1: The mismatch MU has to be taken into account both for the channel and adjacent channel measurements resulting in a factor of  of the mismatch value of a single measurement. Apply 1.84 dB for the standard deviation of the mismatch MU for the ACLR test case. 

In this paper, we provide our view and proposal on the remaining MU elements as well as re-considerations of already agreed MU elements. 
Note that the MU elements when test metric is changed from TRP - >EIRP is already discussed in RAN5#86-e and proposal 5 and proposal 6 are endorsed. The discussed value in section 2 is applicable regardless of test metric is TRP or EIRP. 

2.	Discussion
At first, we show our basic views for ACLR MU definitions as follows.
[bookmark: o1]Observation 1 : Relative measurement uncertainty for 400MHz frequency separation depends mainly on the frequency characteristic/flatness of the system.
[bookmark: o2]Observation 2: Worst case value is  times of MU for absolute power measure, i.e.. Depending on the calibration strategy it can be reduced.
[bookmark: o3]Observation 3: Various calibration strategies are possible in real test system. MU for each element are not always separable but derived as a group for set of MU elements depending on the calibration strategies.
Table 1 shows our views on each MU elements based on the stance of above 3 observations. 
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	MU factor
	Discussions so far.
	Our view
	Proposal for MTSU definition

	Mismatch (Measurement Stage)
	Agreed with 1.84dB (R5-194624)
	This can be come from the difference of signal path connection from calibration stage and measurement stage, and in principle this term could not be cancelled out with calibration of frequency characteristic. Worst case assumption can be the current agreed value, i.e. times of mismatch for absolute MU.
	 1.84 dB (Keep proposal in R5-194624)

	Amplifier uncertainties
	P4 in R5-192661 proposed 2.1dB but not yet endorsed.
Currently same value as absolute measurement is put without any particular reason.
	Depends on the how the calibration and frequency characterise correction is done for amplifiers. Worst case assumption is dB when no calibration is done for frequency characteristic. The best case assumption is 0.0dB with ideal calibration (infinite granularity of frequency, temperatures etc…). Considering the practicality of calibration strategies, we propose to use 2.1dB for MTSU definition.
	2.1 dB

	Uncertainty of the RF power measurement equipment
	Not yet discussed.
Currently same value as absolute measurement is put without any particular reason.
	Frequency characteristic for 800MHz span can be considered to be small, only the linearity is the matter. From [12], linearity factor of 0.2dB is proposed.
	0.2 dB

	Reference antenna calibration uncertainty
	P8 in R5-192661 proposed to make this ignorable element, but not yet endorsed.
Currently same value as absolute measurement is put without any particular reason.
	If frequency characteristic of the antenna is measured separately and it is properly considered for pathloss estimation, then it can be said this factor can be smaller values than absolute uncertainty. Given mismatch and amplifier uncertainty are dominant factors,  and because it is difficult to quantify this element solely, we propose to regard this term 0.0dB for MTSU definition.
	0.0 dB

	Uncertainty of the Network Analyser
	P7 in R5-192661 provided analysis but not yet endorsed. 
Currently same value as absolute measurement is put without any particular reason.
	We agree with P7 in R5-192661 that frequency response (characteristic) can be ignorable level in ACLR tests. 
	0.387 dB




[bookmark: p1]Proposal 1 : Set Amplifier uncertainties as 2.1dB for FR2 ACLR MU for both TRP/EIRP
[bookmark: p2]Proposal 2 : Set Uncertainty of the RF power measurement equipment as 0.2dB
[bookmark: p3]Proposal 3 : Set Reference antenna calibration uncertainty as 0.0dB for FR2 ACLR MU 
For impact from Uncertainty of the Network Analyzer, according to the discussion during RAN5#87e considering the views from other TE vendors, it is proposed to apply 1.5dB.
[bookmark: p4]Proposal 4 : Set Uncertainty of the Network Analyser as 0.371.5dB for FR2 ACLR MU
Note that P1-P4 are applicable regardless of metric: TRP based ACLR or EIRP based ACLR.
Also, it should be noted that the actual MU values among these elements are different depending on the calibration strategies of each test system and it is addressed in the CR.

3.	Conclusion
Observation 1 : Relative measurement uncertainty for 400MHz frequency separation depends mainly on the frequency characteristic/flatness of the system.
Observation 2: Worst case value is  times of MU for absolute power measure, i.e.. Depending on the calibration strategy it can be reduced.
Observation 3: Various calibration strategies are possible in real test system. MU for each element are not always separable but derived as a group for set of MU elements depending on the calibration strategies.
 
Proposal 1 : Set Amplifier uncertainties as 2.1dB for FR2 ACLR MU for both TRP/EIRP
Proposal 2 : Set Uncertainty of the RF power measurement equipment as 0.2dB
Proposal 3 : Set Reference antenna calibration uncertainty as 0.0dB for FR2 ACLR MU 
Proposal 4 : Set Uncertainty of the Network Analyser as 1.5dB for FR2 ACLR MU
Proposal 4 : Set Uncertainty of the Network Analyser as 0.37dB for FR2 ACLR MU
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4.	Appendix
TR 38.903 changes for ACLR assuming all the proposals endorsed and test metric is changed to EIRP.
Table B.17.2-2: Uncertainty assessment for TRP EIRP measurement (f=23.45GHz, 32.125GHz, 40.8GHz, Quiet Zone size ≤ 30 cm)
	UID
	Uncertainty source
	Uncertainty value
	Distribution of the probability
	Divisor 
	Standard uncertainty (σ) [dB]

	Stage 2: DUT measurement

	1
	Positioning misalignment
	0.00
	Normal
	2.00
	0.00

	2
	Measure distance uncertainty
	0.00
	Rectangular
	1.73
	0.00

	3
	Quality of Quiet Zone (NOTE 10)
	0.52
	Actual
	1.00
	0.52

	4
	Mismatch (NOTE 2, NOTE 7, 11)
	[1.30]1.84
	Actual
	1.00
	[1.30]1.84

	5
	Standing wave between the DUT and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	6
	Uncertainty of the RF power measurement equipment (NOTE 3, 7, 11)
	[2.16]0.2
	Normal
	2.00
	[1.08]

	7
	Phase curvature
	0.00
	U-shaped
	1.41
	0.00

	8
	Amplifier uncertainties (NOTE 11)
	2.1
	Normal
	2.00
	1.05

	9
	Random uncertainty
	0.50
	Normal
	2.00
	0.25

	10
	Influence of the XPD
	0.00
	U-shaped
	1.41
	0.00

	11
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	12
	RF leakage (from measurement antenna to the receiver/transmitter)
	0.00
	Actual
	1.00
	0.00

	13
	Influence of TRP measurement grid (NOTE 4)
	0.250.00
	Actual
	1
	0.250.00

	14
	Influence of beam peak search grid (NOTE 5)
	0.00
	Actual
	1
	0.00

	15
	Multiple measurement antenna uncertainty (NOTE 9)
	[0.15]0.00
	Actual
	1
	[0.15]0.6

	16
	DUT repositioning (NOTE 4)
	0.00 
	Rectangular
	1.73
	0.00

	Stage 1: Calibration measurement

	17
	Mismatch
	0.00
	U-shaped
	1.41
	0.00

	18
	Amplifier Uncertainties
	0.00
	Normal
	2.00
	0.00

	19
	Misalignment of positioning System
	0.00
	Normal
	2.00
	0.00

	20
	Uncertainty of the Network Analyzer (NOTE11)
	0.7337
	Normal
	2.00
	0.3719

	21
	Uncertainty of the absolute gain of the calibration antenna (NOTE11)
	0.60
	Normal
	2.00
	0.30

	22
	Positioning and pointing misalignment between the reference antenna and the measurement antenna
	0.00
	Normal
	2.00
	0.00

	23
	Phase centre offset of calibration antenna
	0.00
	Rectangular
	1.73
	0.00

	24
	Quality of quiet zone for calibration process (NOTE 10)
	0.232
	Actual
	1.00
	0.232

	25
	Standing wave between reference calibration antenna and measurement antenna
	0.00
	U-shaped
	1.41
	0.00

	26
	Influence of the calibration antenna feed cable
	0.00
	Normal
	2.00
	0.00

	27
	Insertion Loss Variation
	0.00
	Rectangular
	1.73
	0.00

	TRP EIRP Expanded uncertainty (1.96σ - confidence interval of 95 %) [dB]
	[4.21]5.03

	
	Systematic uncertainties (NOTE 6)
	Value

	28
	Systematic error due to TRP calculation/quadrature (NOTE 4)
	0.00

	29
	Influence of noise
	TBD

	30
	Beam peak search
	0.00

	Total measurement uncertainty 
	Value

	TRP total measurement uncertainty [dB]
	TBD

	NOTE 1:	Void 
NOTE 2:	The analysis was done only for the case of operating at max output power, in-band, non-CA.
NOTE 3:	The assessment assumes maximum DUT output power.
NOTE 4:	This contributor shall only be considered for TRP measurements.
NOTE 5:	Void
NOTE 6:	In order to obtain the total measurement uncertainty, systematic uncertainties have to be added to the expanded root sum square of the standard deviations of the Stage 1 and Stage 2 contributors.
NOTE 7:	Values extracted from TR 38.810 v2.6.1 in square brackets pending for further analysis.
NOTE 8:	Void.
NOTE 9: 	Applies to the system which has a structure of mechanical feed antenna positioning.
NOTE 10: 	Value based on procedure defined in Annex D.2 of TR 38.810 for Quiet Zone size less or equal to 30 cm.
NOTE 11: Different distribution of MUs among these elements is possible depending on the calibration strategy of test system



