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1 Introduction

TR25.914 v1.0.1 states that “the minimum distance between the DUT and the measurement antenna should not be less than 10 lambda”. This is un-necessarily large and results in a very large antenna measurement site.
2 Discussions on minimum distance between the DUT and the measurement antenna for far field measurements

There are three commonly used criteria for determining minimum required range distance. They are:
1) Phase uncertainty limit: L > 2D2/λ

2) Amplitude uncertainty limit: L > 3D
3) Reactive Near-Field limit: L > 3λ
Where D is the maximum dimension of the radiating structure, the 300mm high SAM phantom in this case, L is the range distance, and λ is the free space wavelength. 

It is also common to use the strictest of these three criteria when determining the minimum required range distance. Table A shows a detailed list of these three criteria for the 9 UTRA FDD bands.

Also note in table A the last column shows a few notes about these calculated minimum range distances. The largest number of wavelengths is 13 lambda. This occurs at the highest frequency band and is driven by the Phase Uncertainty limit of 2D2/λ.





Table A

[image: image1.wmf]Largest in

Frequency(MHz)

3GPP Band

Lambda(mm)

(2xD^2)/lambda

3xD

3xLambda

Largest

Band

Notes

1920

I - TX - low

156

1.15

0.90

0.47

1.15

1980

I - TX - High

152

1.19

0.90

0.45

1.19

2110

I - RX - Low

142

1.27

0.90

0.43

1.27

2170

I - RX - High

138

1.30

0.90

0.41

1.30

1.30

8 lambda

1850

II - TX - Low

162

1.11

0.90

0.49

1.11

1910

II - TX - High

157

1.15

0.90

0.47

1.15

1930

II - RX - Low

155

1.16

0.90

0.47

1.16

ctia

1990

II - RX - High

151

1.19

0.90

0.45

1.19

1.19

7.4 lambda

1710

III - TX - Low

175

1.03

0.90

0.53

1.03

1785

III - TX - High

168

1.07

0.90

0.50

1.07

1805

III - TX - High

166

1.08

0.90

0.50

1.08

1880

III - TX - High

160

1.13

0.90

0.48

1.13

1.13

6.5 lambda

1710

IV - TX - Low

175

1.03

0.90

0.53

1.03

1755

IV - TX - High

171

1.05

0.90

0.51

1.05

2110

IV - RX - Low

142

1.27

0.90

0.43

1.27

2155

IV - RX - High

139

1.29

0.90

0.42

1.29

1.29

7.4 lambda

824

V - TX - Low

364

0.49

0.90

1.09

1.09

849

V - TX - High

353

0.51

0.90

1.06

1.06

869

V - RX - Low

345

0.52

0.90

1.04

1.04

ctia

894

V - RX - High

336

0.54

0.90

1.01

1.01

1.09

3 lambda

830

VI - TX - Low

361

0.50

0.90

1.08

1.08

840

VI - TX - High

357

0.50

0.90

1.07

1.07

875

VI - RX - Low

343

0.53

0.90

1.03

1.03

885

VI - RX - High

339

0.53

0.90

1.02

1.02

1.08

3 lambda

2500

VII - TX - Low

120

1.50

0.90

0.36

1.50

2570

VII - TX - High

117

1.54

0.90

0.35

1.54

2620

VII - RX - Low

115

1.57

0.90

0.34

1.57

2690

VII - RX - High

112

1.61

0.90

0.33

1.61

1.61

13 lambda

880

VIII - TX - Low

341

0.53

0.90

1.02

1.02

915

VIII- RX - High

328

0.55

0.90

0.98

0.98

925

VIII - RX - Low

324

0.56

0.90

0.97

0.97

960

VIII - RX - High

313

0.58

0.90

0.94

0.94

1.02

3 lambda

1749.9

IX - TX - Low

171

1.05

0.90

0.51

1.05

1784.9

IX - TX - High

168

1.07

0.90

0.50

1.07

1844.9

IX - RX - Low

163

1.11

0.90

0.49

1.11

1879.9

IX - RX - High

160

1.13

0.90

0.48

1.13

1.13

6.6 lambda

Overall largest

1.61

meters

Pick the largest of these (meters)


As can be seen from Table A the overall largest required range distance is 1.61 meters. If one were to exclude the band VII (2500-2690MHz) then the largest required range distance would drop to 1.30 meters. 
3 Proposal

It is proposed that TR25.914 section 5.2 Anechoic Antenna Chamber Constraints contain text that requires the minimum required range distance as is necessary to meet the criteria in table A, or equivalent calculation for the band(s) being tested. 
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