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1.
Introduction

In RAN4#86 in Athens, we had an e-mail approval period after the meeting and some of the agreements on measurement uncertainty were captured in TR 38.810 v.2.0.0. [1]

A few contents in the approved TP were not captured. And also there are some editorial errors implemented while trying to improve the visual quality of the embedded equations in TR 38.810. 


2. Discussion

2.1 Correction of reference on uncertainty contributions
Changes of references for UID #13 “Quality of quiet zone for calibration process” in Table B.1.1.2-1 and Table B.1.1.2-2 were not captured from the approved TP [2] to TR 38.810 v.2.0.0.
2.2 Measurement error contribution descriptions: Influence of the XPD
 Some editorial errors were implemented during approaches to improve the visual quality of the embedded equations in B.1.1.4.10. 
Also we found that we missed one equation when we first introduced the description of XPD in this TR.  


3. References
[1] TR 38.810 v2.0.0, “Study on test methods for New Radio” 
[2] R4-1803572, “TP to TR 38.810 on Measurement Uncertainty of Mismatch”, Anritsu, RAN4 #86, Athens



4. Text Proposal
The following changes are proposed.

<< Unchanged sections omitted >>
<Start of change 1> 
B.1.1.2
Uncertainty budget format

Table B.1.1.2-1: Uncertainty contributions for EIRP and TRP measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Positioning misalignment
	B.1.1.4.1

	2
	Measure distance uncertainty
	B.1.1.4.2

	3
	Quality of quiet zone
	B.1.1.4.3

	4
	Mismatch
	B.1.1.4.4

	5
	Absolute antenna gain uncertainty of the measurement antenna
	B.1.1.4.5

	6
	Uncertainty of the RF power measurement equipment
	B.1.1.4.6

	7
	Phase curvature
	B.1.1.4.7

	8
	Amplifier uncertainties
	B.1.1.4.8

	9
	Random uncertainty
	B.1.1.4.9

	10
	Influence of the XPD
	B.1.1.4.10

	Stage 1: Calibration measurement

	11
	Mismatch
	B.1.1.4.4

	12
	Reference antenna positioning misalignment
	B.1.1.4.11

	13
	Quality of quiet zone for calibration process
	B.1.1.4.18

	14
	Amplifier uncertainties
	B.1.1.4.8

	15
	Uncertainty of the Network Analyzer
	B.1.1.4.12

	16
	Reference antenna feed cable loss measurement uncertainty
	B.1.1.4.13

	17
	Uncertainty of an absolute gain of the calibration antenna
	B.1.1.4.14

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B.1.1.4.15

	19
	Phase centre offset of calibration antenna
	B.1.1.4.17


Table B.1.1.2-2: Uncertainty contributions for EIS measurement

	UID
	Description of uncertainty contribution
	Details in annex

	Stage 2: DUT measurement

	1
	Pointing misalignment 
	B.1.1.4.1

	2
	Measure distance uncertainty
	B.1.1.4.2

	3
	Quality of quiet zone
	B.1.1.4.3

	4
	Mismatch
	B.1.1.4.4

	5
	gNB emulator uncertainties
	B.1.1.4.16

	6
	Absolute antenna gain uncertainty of the measurement antenna
	B.1.1.4.5

	7
	Phase curvature
	B.1.1.4.7

	8
	Influence of the XPD
	B.1.1.4.10

	9
	Amplifier uncertainties
	B.1.1.4.8

	10
	Random uncertainty
	B.1.1.4.9

	Stage 1: Calibration measurement

	11
	Mismatch
	B.1.1.4.4

	12
	Reference antenna positioning misalignment
	B.1.1.4.11

	13
	Quality of quiet zone for calibration process
	B.1.1.4.18

	14
	Amplifier uncertainties
	B.1.1.4.8

	15
	Uncertainty of the Network Analyzer
	B.1.1.4.12

	16
	Phase curvature
	B.1.1.4.7

	17
	Uncertainty of an absolute gain of the calibration antenna
	B.1.1.4.14

	18
	Positioning and pointing misalignment between the reference antenna and the receiving antenna
	B.1.1.4.15

	19
	Phase centre offset of calibration asntenna
	B.1.1.4.17


<End of change 1>
<Start of change 2>

B.1.1.4.10
Influence of the XPD

This factor takes into account the uncertainty caused due to the finite cross polar discrimination (XPD) between the two polarization ports of the measurement probe. The XPD of the probe antenna is TBD, as defined in antenna datasheet.

A typical probe antenna can have XPD of 30dB 

For example if a linearly-polarized sine wave is input to the measurement antenna with a gradient of 45 degrees like the case in the following figure, then a signal level of V-antenna and H antenna are equal.

When we consider a leakage from V to H, or H to V, they can be described with the following equations.

[image: image1.emf]𝑅𝑒𝑐𝑒𝑖𝑣𝑒𝑑𝑆𝑖𝑔𝑛𝑎𝑙 @ 𝐴𝑛𝑡 ሺ 𝑉 ሻ = 𝐴 sin ሺ 2 𝜋 𝑓𝑡 ሻ + 𝐿𝑒𝑎𝑘𝑎𝑔𝑒𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝐹𝑟𝑜𝑚𝐻  

 (1)
[image: image6.emf]𝑅𝑒𝑐𝑒𝑖𝑣𝑒𝑑𝑆𝑖𝑔𝑛𝑎𝑙 @ 𝐴𝑛𝑡 ሺ 𝐻 ሻ = 𝐴 sin ሺ 2 𝜋 𝑓𝑡 ሻ + 𝐿𝑒𝑎𝑘𝑎𝑔𝑒𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝐹𝑟𝑜𝑚 𝑉  

 (2)

Worst case can be assumed as the case that the phase of signal and leakage are same, and it can be shown as follows

[image: image10.emf]𝐿𝑒𝑎𝑘𝑎𝑔𝑒𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝐹𝑟𝑜𝑚𝐻 = 𝐴 ∙ sin ሺ 2 𝜋𝑓𝑡 ሻ ∙ 10 𝑋𝑃𝐷 20  

(3)
[image: image11.emf]𝐿𝑒𝑎𝑘𝑎𝑔𝑒𝐶𝑜𝑚𝑝𝑜𝑛𝑒𝑛𝑡𝐹𝑟𝑜𝑚𝑉 = 𝐴 ∙ sin ሺ 2 𝜋𝑓𝑡 ሻ ∙ 10 𝑋𝑃𝐷 20  

(4)
If we put equations (3) in (1) and (4) in (2), we get following 2 equations.



[image: image17.emf]𝑅𝑒𝑐𝑒𝑖𝑣𝑒𝑑𝑆𝑖𝑔𝑛𝑎𝑙 @ 𝐴𝑛𝑡 ሺ 𝑉 ሻ = 𝐴 ∙ ( 1 + 10 𝑋𝑃𝐷 20 ) ∙ sin ⁡ ( 2 𝜋 𝑓𝑡 )  


[image: image18.emf]𝑅𝑒𝑐𝑒𝑖𝑣𝑒𝑑𝑆𝑖𝑔𝑛𝑎𝑙 @ 𝐴𝑛𝑡 ሺ 𝐻 ሻ = 𝐴 ∙ ( 1 + 10 𝑋𝑃𝐷 20 ) ∙ sin ⁡ ( 2 𝜋 𝑓𝑡 )  


Difference of amplitude between the case that there is a leakage and not can be calculated as follows. 

-
Amplitude when there is not the leakage: [image: image19.emf]𝐴  


-
Amplitude when there is the leakage (Worst): [image: image20.emf]𝐴 ൬ 1 + 10 𝑋𝑃𝐷 20 ൰  


[image: image23.emf]𝑀𝑈𝑏𝑦𝑋𝑃𝐷 = 20 ∙   𝑙𝑜𝑔 10 ቌ 𝐴   ( 1 +   10 𝑋𝑃𝐷 20 ) 𝐴 ቍ = 20 ∙ 𝑙𝑜𝑔 10 ( 1 +   10 𝑋𝑃𝐷 20 )  


For example, if the XPD = -30dB, the calculated value can be as follows.
[image: image25.emf]𝑀𝑈𝑏𝑦𝑋𝑃𝐷 = 20 log 10 ൬ 1 + 10 − 30 20 ൰ = 0 . 27   ሾ 𝑑𝐵 ሿ  


<End of change 2>
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