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Introduction
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]This contribution provides measurement result for evaluating the uncertainty of offset of DUT phase centre from axis of rotation. EIRP is measured with the various position of the Tx antenna. The uncertainty depends on the distance between measurement antenna and DUT antenna.
Measurement Setup
The antenna is used horn antenna as both measurement antenna and DUT antenna. These have 23dBi gain, and “D” is 0.087m. So, minimum far field distance is 1.41m by calculating “2D2/λ”. In the distance, antenna gain is measured. Figure 1 shows the measurement set up and fig. 2 shows the measurement results of the antenna. 
[bookmark: _GoBack]Table 1 shows measurement equipment which are used in this measurement setup.

[image: ][image: ] 
Figure 1.  Picture of the measurement system.                  Figure 2.  Radiation pattern of the horn antenna.

Table 1. Measurement equipment
	Equipment
	Manufacturer

	SG
	KEYSIGHT E8257D

	SA
	KEYSIGHT PXA N9030B

	Antenna
	Keycom 23dBi SGH 







Measurement condition
In this contribution, DUT antenna (Tx antenna) is changed its position to evaluate uncertainty of offset of DUT phase centre. Figure 3 shows the image of the test condition. Maximum quiet zone is agreed as 15cm in the last NR ad-hoc meeting [1]. So, in this contribution, the uncertainty of EIRP is evaluated when Tx antenna is moved +/- 8cm which can cover 15cm. This contribution also evaluates uncertainty with the change of “θ” by various distances between Tx and Rx antenna. Tx power of SG is 0dBm, cable loss is 16.6 dB 
[image: ]
Figure 3.  Picture of the measurement system.
Test results
Measurement results
Figure 4 shows the measurement results in R=0.141m case. X axis is EIRP difference between Peak gain and miss-aligned gain, which is normalized by peak gain. The difference caused by the miss-alignment of antenna position is 1.4dB maximum in the range of +/-8cm. In this case, “θ” is 3.2 degree.
[image: ]
Figure 4.  Results of EIRP shift by changing the Tx antenna position (R=0.141m).

Figure 5 shows the measurement results in R=0.101m case. The difference of EIRP caused by the miss-alignment of antenna position is 2.7dB maximum in the range of +/-8cm. In this case, “θ” is 4.5 degree.
[image: ]
Figure 5. Results of EIRP shift by changing the Tx antenna position (R=0.101m).

Figure 6 shows the measurement results in R=0.181m case. The difference of EIRP caused by the miss-alignment of antenna position is 0.9 dB maximum in the range of +/-8cm. In this case, “θ” is 3.1 degree.
 
[image: ]
Figure 6. Results of EIRP shift by changing the Tx antenna position (R=0.181m).

Analysis of results

Table 2 shows the summary of the measurement. The results show that uncertainty of offset of DUT phase centre can be reduced by taking adequate distance between AUT and measurement antenna. Of course, antenna radiated pattern is also affected the results. So, other results will be acquired by using antenna which has other radiated pattern. Generally, it is assumed that radiated pattern of antenna which is implemented UE has lower directivity than SGH, it means MU can be smaller than those values shown in Table2.
 In the other aspect, dynamic range becomes small by taking long separation. So, it is important to balance between MU and dynamic range. 
Table 2.  Summary of the measurement results
	Distance between Tx and Rx antenna 
	Maximum difference from peak EIRP value

	R=0.101 (m)
	2.7 dB

	R=0.141 (m)
	1.4 dB

	R=0.181 (m)
	0.9 dB



Conclusion
In this contribution, measurement result for evaluating the uncertainty of offset of DUT phase centre from axis of rotation is provided. EIRP is measured with the various position of the Tx antenna. MU can be decreased if the distance between AUT and measurement antenna is token longer. It is important to balance between MU and dynamic range.
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