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Introduction

In the last RAN4#77 in Anaheim, a structure for the conformance testing aspects section of TR37.842 was agreed [1].

In the same meeting, uncertainty contribution lists for CATR for EIRP and EIS measurements were agreed [2][3].

In this contribution, we propose to modify the lists and to apply them for other measurement methods, too.
Discussion
In the last RAN4#77 in Anaheim, a structure for the conformance testing aspects section of TR37.842 was agreed [1] as below.

10 Conformance testing aspects

10.1 Framework

10.1.1 Uncertainty budget calculation principle

10.2 Conducted tests

10.3 OTA tests

10.3.1
Radiated transmit power

10.3.1.1 Test methods

10.3.1.1.1 Test method 1

10.3.1.1.1.1 Description

10.3.1.1.1.2 Procedure

10.3.1.1.1.3 Uncertainty budget format

10.3.1.1.1.4 Uncertainty assessment

10.3.1.1.2 Test method 2

10.3.1.1.2.1 Description

10.3.1.1.2.2 Procedure

10.3.1.1.2.3 Uncertainty budget format

10.3.1.1.2.4 Uncertainty assessment
10.3.1.2 maximum accepted test system uncertainty 

10.3.1.3 Test tolerance

10.3.2 OTA sensitivity

10.3.2.1 Test methods

10.3.2.1.1 Test method 1

10.3.2.1.1.1 Description

10.3.2.1.1.2 Procedure

10.3.2.1.1.3 Uncertainty budget format

10.3.2.1.1.4 Uncertainty assessment

10.3.2.1.2 Test method 2

10.3.2.1.2.1 Description

10.3.2.1.2.2 Procedure

10.3.2.1.2.3 Uncertainty budget format

10.3.2.1.2.4 Uncertainty assessment

10.3.2.2 maximum accepted test system uncertainty 

10.3.2.3 Test tolerance

Annex B
Radiated transmit power measurement error contribution descriptions
Test method 1

Test method 2

Annex C
OTA senstivity measurement error contribution descriptions

Test method 1

Test method 2

Uncertainty contribution lists for CATR for EIRP and EIS measurements were agreed in [2] and [3].

The tables for the uncertainty lists have columns for “UID”, “Description of uncertainty contribution”, and “Details in paragraph”. They lack the column for the uncertainty values for each uncertainty contribution. 

We propose to add columns for “Example value”, “Prob distr”, and “Std. uncertainty” to the tables as can be seen in [4]. ”Standard uncertainty value” has the essential importance to assess the measurement methods. “Example value” and “probability distribution” columns help us better understanding of each uncertainty contribution element. 
If an uncertainty contribution element exist for any of the measurement methods, it should be listed in the table and the table should be used commonly for all measurement methods. If the uncertainty contribution element is not applicable to a measurement method, “Example value”, “Prob distr”, and “Std. uncertainty” for the element for the measurement method should be noted as “N.A.”. Applying the table made like this, measurement uncertainty budget could be evaluated using the same criteria for EIRP and RIS, respectively. 
We propose to use the tables in [2] and [3] as the baseline and add other uncertainty contribution elements if needed. They are shown in Table 1 and Table 2 for EIRP measurement and EIS measurement, respectively.

Since same list is used for all the measurement methods, we do not need to have subsections for each measurement method in Annex B and Annex C.

Table 1: Uncertainty contributions in AAS EIRP measurement
	UID
	Description of uncertainty contribution
	Details in paragraph
	Example

Value[dB]
	Prob Distr
	Std Uncertainty

[dB]

	Stage 1, DUT measurement
	
	
	

	1
	[
Mismatch of receiver chain (i.e. between receiving antenna and measurement receiver)]
	[tbd]
	
	
	

	2
	[
Insertion loss of receiver chain]
	[tbd]
	
	
	

	3
	[
Influence of the receiving antenna cable]
	[tbd]
	
	
	

	4
	[
Uncertainty of the absolute antenna gain of the receiving antenna


a) probe relative pattern


b) probe polarization ratio]

	[tbd]
	
	
	

	5
	[
Measurement Receiver: uncertainty of the absolute level]
	[tbd]
	
	
	

	6
	[   Standing wave between DUT and test range antenna]
	[tbd]
	
	
	

	
	
	
	
	
	

	7
	[   RF leakage & dynamic range]
	[tbd]
	
	
	

	8
	[   Measurement repeatability]
	[tbd]
	
	
	

	9
	   QZ ripple DUT
	[tbd]
	
	
	

	
	
	
	
	
	

	10
	[  Measurement distance:

a) Phase curvature across the DUT 

b) Mutual coupling between the DUT and the receiving antenna

c) Misalignment DUT & pointing error

d) Misalignment positioning system]
	[tbd]
	
	
	

	
	…
	…
	
	
	

	Stage 2, Calibration measurement, network analyzer method
	
	
	

	11
	
Uncertainty of network analyser


a) drift (temp, oscillators, filters, etc.) start to end time of   measurements
	[tbd]
	
	
	

	12
	[
Mismatch of receiver chain]
	[tbd]
	
	
	

	13
	[
Insertion loss variation of receiver chain]
	[tbd]
	
	
	

	14
	[
Mismatch in the connection of calibration antenna]
	[tbd]
	
	
	

	15
	[
Influence of the calibration antenna feed cable


a)
Flexing cables,,adapters, attenuators, [extra pathloss cable ]& connector repeatability]
	[tbd]
	
	
	

	16
	[
Influence of the receiving antenna cable]
	[tbd]
	
	
	

	17
	[ 
Uncertainty of the absolute gain of the calibration antenna]
	[tbd]
	
	
	

	18
	    Measurement distance:


a)
Phase curvature across the calibration antenna 


b)
Mutual coupling between the calibration antenna and the receiving antenna


c)
Misalignment calibration antenna & pointing error


d)
Misalignment positioning system
	[tbd]
	
	
	

	19
	[    Uncertainty due to antenna mounting apparatus]
	[tbd]
	
	
	

	20
	[    Standing wave between reference calibration antenna and test range antenna]
	[tbd]
	
	
	

	21
	    Quality of quiet zone
	[tbd]
	
	
	

	22
	[   Uncertainty polarization mismatch for reference calibration antenna ]
	[tbd]
	
	
	

	23
	…
	…
	
	
	


Table 2: Uncertainty contributions in AAS EIS measurement
	UID
	Description of uncertainty contribution
	Details in paragraph
	Example

Value[dB]
	Prob Distr
	Std Uncertainty

[dB]

	Stage 1, DUT measurement
	
	
	

	1
	[   Mismatch of transmit chain (i.e. between transmitting measurement antenna and DUT)]
	[tbd]
	
	
	

	2
	[
Insertion loss of transmit chain]
	[tbd]
	
	
	

	3
	[
Influence of the transmit antenna cable]
	[tbd]
	
	
	

	4
	[
Uncertainty of the absolute antenna gain of the transmitting antenna


a) probe relative pattern


b) probe polarization ratio]

	[tbd]
	
	
	

	5
	[  Uncertainty of signal generator


a) drift (temp, oscillators, filters, etc.) start to end time of   measurements]
	[tbd]
	
	
	

	6
	[  Standing wave between DUT and test range antenna]
	[tbd]
	
	
	

	7
	[  Statistical uncertainty of BER measurement]
	[tbd]
	
	
	

	8
	[  RF leakage & dynamic range, 


a) feeder package terminated


b) DUT terminated]
	[tbd]
	
	
	

	9
	[  Random uncertainty (repeatability)]
	[tbd]
	
	
	

	10
	  QZ ripple DUT
	[tbd]
	
	
	

	11
	
	
	
	
	

	12
	[   Measurement distance:

a) Phase curvature across the DUT 

b) Mutual coupling between the DUT and the receiving antenna

c) Misalignment DUT & pointing error

d) Misalignment positioning system]
	[tbd]
	
	
	

	
	…
	…
	
	
	

	Stage 2, Calibration measurement, network analyzer method
	
	
	

	13
	
Uncertainty of network analyser and/or  signal generator


a) drift (temp, oscillators, filters, etc.) start to end time of   measurements
	[tbd]
	
	
	

	14
	[
Mismatch of transmitter chain]
	[tbd]
	
	
	

	15
	[
Insertion loss of transmitter chain]
	[tbd]
	
	
	

	16
	[
Mismatch in the connection of calibration antenna]
	[tbd]
	
	
	

	17
	[
Influence of the calibration antenna feed cable


a)
Flexing cables, adapters, attenuators & connector repeatability]
	[tbd]
	
	
	

	18
	[
Influence of the transmitting antenna cable]
	[tbd]
	
	
	

	19
	[
Uncertainty of the absolute gain of the transmitting antenna]
	[tbd]
	
	
	

	20
	[ 
Uncertainty of the absolute gain/ radiation efficiency of the calibration antenna]
	[tbd]
	
	
	

	21
	 Measurement distance:


a)
Mutual coupling between the calibration antenna and the transmitter antenna


b)
Phase curvature across the calibration antenna


c)
Misalignment calibration antenna & pointing error


d)
Misalignment positing system
	[tbd]
	
	
	

	22
	[  Uncertainty due to antenna mounting apparatus]
	[tbd]
	
	
	

	23
	  Quality of quiet zone
	[tbd]
	
	
	

	24
	[ Uncertainty polarization mismatch for reference calibration antenna] 
	[tbd]
	
	
	

	25
	…
	…
	
	
	


Conclusion
This paper discussed the uncertainty assessment for provide the following proposals.

Proposal 1: Replace Table 10.3.1.1.1.4-1 in TR37.842 v1.9.0 with Table 1 above

Proposal 2: Replace Table 10.3.2.1.1.4-1 in TR37.842 v1.9.0 with Table 2 above.
Proposal 3: Adopt Table 1 above for uncertainty assessment for EIRP measurement when other measurement methods are proposed

Proposal 4: Adopt Table 2 above for uncertainty assessment for EIS measurement when other measurement methods are proposed
Proposal 5: If other uncertainty contribution elements are identified for any measurement method, they should be added in the tables
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