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1 Discussion
In RAN4#70 and RAN4#71 EIRP accuracy has been discussed, [3] and [4] both investigate the effect of gain and phase accuracy of the antenna elements and how this affects the accuracy of the EIRP.

This paper is a companion paper to [1] a summary if which is given below.

It has been shown that:

1. Worst case variation occurs when the amplitude error is correlated and the phase error is uncorrelated. When this occurs the amplitude error and phase error contributions can be treated independently

Transceiveraccuracy – is the maximum amplitude error of each transceiver.

Steeringerror – is the variation in main beam EIRP due to beam forming errors caused by phase error. 

arrayerror  – is the variation due to the error in the passive elements, the RDN and the antenna array.

The total error is hence given by:

EIRPaccuracy-worst-case= Transceiveraccuracy + Steeringerror + arrayerror

2. The size and design of the array does not affect the per element requirements for gain and phase accuracy.

a. Once the number of elements is >8, there is very little effect on main lobe or side lobe level variation.

b. Element separation has no effect on main lobe or side lobe level variation.

3. Side lobe variation is much greater than the main lobe variation, the EIRP requirements for side lobe level variation are FFS.

This TP captures the core results from [1] for the main body of TR 37.842 and the simulation results to be placed in the annex of the same.
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7.1.2
Accuracy requirements

<This section captures the texts on accuracy requirements and the relations to requirements on measurement uncertainty. The requirements on measurement uncertainty will be covered in Section 9 under the corresponding sub-sections>

The minimum requirement for radiated transmit power will be on the accuracy with which declared EIRP level is met.
The accuracy of the EIRP in the main beam is composed of 3 error sources:
Transceiveraccuracy – is the maximum conducted output power error at the transceiver unit output.

Steeringerror – is the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output.

arrayerror  – is the variation due to the error in the passive elements, the RDN and the antenna array.

The total error is hence given by:

EIRP​​accuracy-worst-case= Transceiveraccuracy + Steeringerror + arrayerror
A.2
EIRP accuracy simulation results

A.2.1
Main lobe EIRP variation

Figure 1. EIRP variation vs. amplitude error and  phase error - 3D
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Figure 2. EIRP variation vs. amplitude error (phase error = 0deg),  EIRP variation vs. phase error (amplitude error = 0dB)
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A.2.2
side lobe EIRP variation

Figure 3. Side lobe level variation vs. amplitude error and phase error – 3D
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Figure 4. Side lobe level variation vs. amp error (ph err=0), Side lobe level  variation vs. ph error (amp err=0),  
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A.2.3
Effect due to number of elements and element spacing

Figure 5. EIRP variation vs. Number of elements.
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Figure 6. EIRP variation vs. element separation.

[image: image13.emf]0

20

40

60

80

0

0.5

1

1.5

0

1

2

3

4

phase error (deg)

Main beam variation - swept element separation (correlation = 0, amplitude error =2dB)

element separation (wavelength)

main beam variation (dB)

[image: image14.emf]0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3

0.8

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

main beam gain variation - swept element separation  - amplitude error = 2dB

element separation (wavelength)

variation (dB)

 

 

Phase error = 30deg

Phase error = 40deg

Phase error = 50deg

































































