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1. [bookmark: _Ref71296739]Introduction
The work item led by RAN4 for NR FR1 TRP-TRS [1] was approved during March plenary meeting, further updated during June plenary, which includes a secondary responsibility for RAN5 to develop the Measurement Uncertainty (MU) assessment. During RAN5#92-e, the work plan and initial agreements on this MU work were agreed in [2]. 
The aim of this contribution is to propose the Measurement Uncertainty tables including a preliminary MU estimation for Annex B of TR 38.834 [3].
The following changes have been made in relation to TR 37.544 v16.2.0 [5]
· Frequency Response term has been added
· [bookmark: _GoBack]Measurement Distance Term updated to reflect changes in R5-221624 [6].
· Sensitivity output level step resolution changed to 0.5 dB as defined in TR 38.834.
· Quality of the quiet zone aligned with new definition in [6] 

It is understood that RAN5 will finalize the MU estimation following the performance requirements definition in a RAN5 test specification. This will allow MTSU to be defined and any revised MU estimation shall be based on detailed and documented analyses in RAN5. 

[bookmark: _Toc85706548][bookmark: _Toc85706570][bookmark: _Toc85706572][bookmark: _Toc85706580][bookmark: _Toc85706591][bookmark: _Toc85706598][bookmark: _Toc85708828][bookmark: _Toc86328652][bookmark: _Toc86328747][bookmark: _Toc87021772]Proposal 1: Endorse the text proposal below.
2. [bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Conclusion
The following proposal is made in this contribution:
Proposal 1: Endorse the text proposal below.
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4. [bookmark: _Toc47103334][bookmark: _Toc72920838]Appendix – Text Proposal to TR 38.834 v0.3.0

< Unchanged Text Deleted >
[bookmark: _Toc94176119]B.3	Total Radiated Power (TRP)
< Beginning of Changes >
<Editor’s note: uncertainty budget format and example assessment tables are TBD >
The uncertainty contributions related to TRP are listed in Table B.3-1.  A preliminary example uncertainty budget is presented in Table B.3-2.
Table B.3-1 Uncertainty contributions in TRP measurement for anechoic chamber method
	UID
	Description of uncertainty contribution
	Details in clause

	Stage 2: DUT measurement (Figure TBD)

	1
	Mismatch of receiver chain 
	B.2.1

	2
	Insertion loss of receiver chain
	B.2.2

	3
	Influence of the measurement antenna cable
	B.2.3

	4
	Measurement Receiver: uncertainty of the absolute level
	B.2.4

	5
	Measurement distance
	B.2.7

	6
	Quality of quiet zone
	B.2.8

	7
	DUT Tx-power drift
	B.2.9

	8
	Uncertainty related to the use of phantoms 
	B.2.11

	9
	Coarse sampling grid
	B.2.12

	10
	Random uncertainty 
	B.2.13

	11
	Frequency Response
	B.2.14

	Stage 1: Calibration measurement, network analyzer method (Figure 7.3-1)

	12
	Uncertainty of network analyzer
	B.2.15

	13
	Mismatch of receiver chain
	B.2.1

	14
	Insertion loss of receiver chain
	B.2.2

	15
	Mismatch in the connection of calibration antenna
	B.2.1

	16
	Influence of the calibration antenna feed cable
	B.2.3

	17
	Influence of the measurement antenna cable
	B.2.3

	18
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	B.2.16

	19
	Measurement distance
	B.2.7

	20
	Quality of the Quiet Zone
	B.2.8



Table B.3-2 Preliminary example of uncertainty budget for TRP hand only (browsing mode) measurement for anechoic chamber method for NR FR1 bands 
	UID
	Uncertainty Source
	Comment
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement 

	1
	Mismatch of receiver chain 
	Гpower meter <0.05            Гmeasurement antenna  <0.16
	0.07
	U-shaped
	1.41
	1
	0.05

	2
	Insertion loss of receiver chain
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	3
	Influence of the measurement antenna cable
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	4
	Measurement Receiver: uncertainty of the absolute level
	Power Meter
	0.06
	Rectangular
	1.73
	1
	0.03

	5
	Measurement distance  
	d=1.6m, Δd=0.05m
	0.27
	Rectangular
	1.73
	1
	0.16

	6
	Quality of quiet zone
	Surface standard deviation of power measurements in ripple test
	0.5
	Actual
	1
	1
	0.50

	7
	DUT Tx-power drift
	Drift
	0.2
	Rectangular
	1.73
	1
	0.12

	8
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20                     U [dB] = 0.15
	0.32
	Rectangular
	1.73
	1
	0.18

	9
	Coarse sampling grid
	Negligible 15° sampling grid
	0
	Actual
	1
	1
	0.00

	10
	Random Uncertainty 
	Monoblock, clamshell and PDA design used for testing 
	0.81
	Rectangular
	1.73
	1
	0.47

	11
	Frequency Response
	Average path loss corrected
	0
	Rectangular
	1.73
	1
	0.00

	 
	Stage 1: Calibration measurement, network analyzer method

	12
	Uncertainty of network analyzer
	Manufacturer's uncertainty   
	0.5
	Rectangular
	1.73
	1
	0.29

	13
	Mismatch of receiver chain
	Taken into account in VNA uncertainty term
	0
	U-shaped
	1.41
	1
	0.00

	14
	Insertion loss of receiver chain
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	15
	Mismatch in the connection of calibration antenna
	Taken in to account in VNA setup uncertainty
	0
	U-shaped
	1.41
	1
	0.00

	16
	Influence of the calibration antenna feed cable
	Gain calibration with a dipole
	0.3
	Rectangular
	1.73
	1
	0.17

	17
	Influence of the measurement antenna cable
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	18
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	Calibration certificate
	0.5
	Rectangular
	1.73
	1
	0.29

	19
	Measurement distance 
	Dipole: aligned with phase center
	0
	Rectangular
	1.73
	1
	0.00

	20
	Quality of the Quiet Zone
	Peak-to-null ripple
	0.5
	Rectangular
	1.73
	1
	0.29

	Combined standard uncertainty
	0.91

	Expanded uncertainty (Confidence interval of 95 %)
	1.78




[bookmark: _Toc94176120]B.4	Total Radiated Sensitivity (TRS)
<Editor’s note: uncertainty budget format and example assessment tables are TBD >
The uncertainty contributions related to TRS are listed in Table B.4-1. A preliminary example uncertainty budget is presented in Table B.4-2.
Table B.4-1 Uncertainty contributions in TRS measurement for anechoic chamber method
	UID
	Description of uncertainty contribution
	Details in clause

	Stage 2: DUT measurement (Figure TBD)

	1
	Mismatch of transmitter chain 
	B.2.1

	2
	[bookmark: RANGE!C7]Insertion loss of transmitter chain
	B.2.2

	3
	Influence of the measurement antenna cable
	B.2.3

	4
	[bookmark: RANGE!C9]Communication Tester: uncertainty of the absolute output level
	B.2.5

	5
	Sensitivity measurement: output level step resolution
	B.2.6

	6
	Measurement distance
	B.2.7

	7
	Quality of quiet zone 
	B.2.8

	8
	DUT sensitivity drift
	B.2.10

	9
	Uncertainty related to the use of phantoms 
	B.2.11

	10
	Coarse sampling grid
	B.2.12

	11
	Random uncertainty 
	B.2.13

	12
	Frequency Response
	B.2.14

	Stage 1: Calibration measurement, network analyzer method (Figure 7.3-1)

	13
	Uncertainty of network analyzer 
	B.2.15

	14
	Mismatch of transmitter chain 
	B.2.1

	15
	Insertion loss of transmitter chain
	B.2.2

	16
	[bookmark: RANGE!C22]Mismatch in the connection of calibration antenna
	B.2.1

	17
	Influence of the calibration antenna feed cable
	B.2.3

	18
	Influence of the measurement antenna cable
	B.2.3

	19
	Uncertainty of the absolute gain/radiation efficiency of the calibration antenna
	B.2.16

	20
	Measurement distance
	B.2.7

	21
	Quality of quiet zone
	B.2.8



Table B.4-2: Preliminary example of uncertainty budget for TRS hand only (browsing mode) measurement for anechoic chamber method for NR FR1 bands 
	UID
	Uncertainty Source
	Comment 
	Uncertainty Value [dB]
	Prob Distr
	Div
	ci
	Standard Uncertainty [dB]

	Stage 2: DUT measurement

	1
	Mismatch of transmitter chain
	ГCommTester <0.13                   Г antenna connection <0.03
	0.07
	U-shaped
	1.41
	1
	0.05

	2
	Insertion loss of transmitter chain
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	3
	Influence of the measurement antenna cable
	Systematic with Stage 1 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	4
	Communication Tester: uncertainty of the absolute output level
	Manufacturer's data sheet
	1
	Rectangular
	1.73
	1
	0.58

	5
	Sensitivity measurement: output level step resolution
	Step of 0.5 dB
	0.25
	Rectangular
	1.73
	1
	0.14

	6
	Measurement distance   
	d=1.6m, Δd=0.05m
	0.27
	Rectangular
	1.73
	1
	0.16

	7
	Quality of quiet zone
	Surface standard deviation of power measurements in ripple test
	0.5
	Actual
	1
	1
	0.5

	8
	DUT sensitivity drift
	Drift measurement
	0.2
	Rectangular
	1.73
	1
	0.12

	9
	Uncertainty related to the use of phantoms 
	U [dB] = 0.20
U [dB] = 0.15
	0.32
	Rectangular
	1.73
	1
	0.18

	10
	Coarse sampling grid
	30° sampling grid
	0.15
	Actual
	1
	1
	0.15

	11
	Random uncertainty 
	Monoblock, clamshell and PDA used for testing 
	0.91
	Rectangular
	1.73
	1
	0.53

	12
	Frequency Response
	Included in the output level step resolution
	0
	Rectangular
	1.73
	1
	0.00

	Stage 1: Calibration measurement, network analyzer method 

	13
	Uncertainty of network analyzer
	Manufacturer's uncertainty calculator, covers NA setup
	0.5
	Rectangular
	1.73
	1
	0.29

	14
	Mismatch of transmitter chain
	Taken in to account in VNA setup uncertainty 
	0
	U-shaped
	1.41
	1
	0.00

	15
	Insertion loss of transmitter chain
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	16
	Mismatch in the connection of calibration antenna
	Taken in to account in VNA setup uncertainty
	0
	U-shaped
	1.41
	1
	0.00

	17
	Influence of the calibration antenna feed cable
	Gain calibration with dipole
	0.3
	Rectangular
	1.73
	1
	0.17

	18
	Influence of the measurement antenna cable
	Systematic with Stage 2 (=> cancels)
	0
	Rectangular
	1.73
	1
	0.00

	19
	Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna
	Calibration certificate
	0.5
	Rectangular
	1.73
	1
	0.29

	20
	Measurement distance 
	Dipole: aligned with phase center
	0
	Rectangular
	1.73
	1
	0.00

	21
	Quality of quiet zone
	Peak-to-null ripple
	0.5
	Rectangular
	1.73
	1
	0.29

	Combined standard uncertainty
	1.12

	Expanded uncertainty (Confidence interval of 95 %)
	2.20



< End of Changes >

