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	Reason for change:
	3GPP will conduct a new MIMO OTA measurement campaign, and the requested change clarifies the test zone and positioning aspects for the multi-probe anechoic chamber methodology.

	
	

	Summary of change:
	Defines the MIMO OTA test zone for the multi-probe anechoic chamber methodology and clarify the associated DUT positioning aspects.

	
	

	Consequences if not approved:
	The specification for the multi-probe anechoic chamber methodology will lack a definition of the test zone, thereby potentially impacting the measurement uncertainty of the method.
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	Other comments:
	This CR reflects the latest understanding of the test zone size and associated positioning aspects of the DUT in the multi-probe anechoic chamber methodology.  It aligns with corresponding definitions in the CTIA document MOSG150505 “Text proposal to the MOSG Test Plan on DUT positioning.”
MOSG150505 is a CTIA Sub-Working Group Document available to CTIA Sub-Working Group members.


<Start of the change>
12.1
Anechoic chamber method with multiprobe configuration test procedure
12.1.1
Base Station configuration

The SS parameter settings shall be set according to Clause 7.1.
The emulated antenna array configuration shall be set according to Clause 8.5.
12.1.2
Channel Models

The applicable channel models are defined in Clause 8.2. 

12.1.3
Device positioning and environmental conditions

In order for the anechoic chamber multi probe system to emulate the intended propagation statistics within the region of space incident on the DUT antennas, two concepts determine the associated antenna spacing and positioning guidelines.  The maximum antenna spacing in the DUT must be within the limit determined by the anechoic chamber multi probe system’s ability to emulate the spatial correlation function, and the power stability of the field incident on the DUT antennas must be verified.
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Figure 12.1.3-1: Illustration of DUT antenna spacing and positioning guidelines in an anechoic chamber with 8 dual-polarized antennas;
a) guideline in this specification, b) example with DUT meeting the maximum allowed antenna separation but not within the verified power stability region 
The maximum antenna spacing in the DUT is FFS, and shall be defined as a multiple/sub-multiple of wavelength at the center frequency of the middle channel of the downlink at the band under test (refer to Table 12.1.3-1 and 12.1.3-2).  A verification of power stability can be derived from the spatial correlation verification results in 8.3.2.3.  Given that this verification spans a region with a diameter of 1 wavelength centered on the axis of rotation in the chamber, the region where DUT antennas shall be placed (the MIMO OTA test zone) shall be defined in the same way (see Figure 12.1.3-1a above).  Figure 12.1.3-1b above provides an example of a DUT meeting the maximum allowed antenna separation but not within the verified power stability region; this placement of a DUT shall not be used. The optimization of the maximum allowed antenna spacing of the DUT as well as the verification of the test zone is expected as part of future work.
The DUT maximum antenna spacing and placement within the test zone shall be defined by the following two-tier methodology:
When operating in frequency bands lower than 1GHz, the physical center of the DUT shall be placed in the chamber center, the DUT shall be completely contained within the volume defined by the respective operating band equivalent to a sphere with a radius equal to ½ wavelength as defined in Table 12.1.3-1 and Table 12.1.3-2.
When operating in frequency bands higher than 1 GHz the equidistant physical point between the DUT MIMO antenna system shall be placed in the chamber center following guidance defined in Figure 12.1.3-2 and the DUT MIMO antenna system (further physical dimension or both antennas maximum E-field regions) shall be completely contained within the volume defined by the respective operating band equivalent to a sphere with a radius equal to ½ wavelength defined in Table 12.1.3-1 and Table 12.1.3-2. The definition of the equidistant point between the DUT MIMO antennas shall be provided through manufacturer declaration.
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Figure 12.1.3-2: Definition of distance between MIMO antennas and DUT center, maximum physical separation, or E-field maximum separation defined by manufacturer
Table 12.1.3.-1: Test zone dimension definition vs. FDD band of operation
	Band
	DL middle channel frequency (MHz)
	Wavelength (m) middle channel
	Test volume sphere radius (m)

	1
	2140
	0.14
	0.07

	2
	1960
	0.153
	0.076

	3
	1842.5
	0.163
	0.081

	4
	2132.5
	0.141
	0.07

	5
	881.5
	0.34
	0.17

	6
	880
	0.341
	0.17

	7
	2655
	0.113
	0.056

	8
	942.5
	0.318
	0.159

	9
	1862.4
	0.161
	0.08

	10
	2140
	0.14
	0.07

	11
	1485.9
	0.202
	0.101

	12
	737.5
	0.406
	0.203

	13
	751
	0.399
	0.2

	14
	763
	0.393
	0.196

	17
	740
	0.405
	0.203

	18
	867.5
	0.346
	0.173

	19
	882.5
	0.34
	0.17

	20
	806
	0.372
	0.186

	21
	1503.4
	0.199
	0.1

	22
	3550
	0.084
	0.042

	23
	2190
	0.137
	0.068

	24
	1542
	0.194
	0.097

	25
	1962.5
	0.153
	0.076

	26
	876.5
	0.342
	0.171

	27
	860.5
	0.348
	0.174

	28
	780.5
	0.384
	0.192

	29
	722.5
	0.415
	0.207

	30
	2355
	0.127
	0.064

	31
	465
	0.645
	0.322

	32
	1474
	0.203
	0.102


Table 12.1.3.-2: Test zone dimension definition vs. TDD band of operation
	Band
	DL middle channel frequency (MHz)
	 Wavelength (m) middle channel
	Test Volume Sphere Radius (m)

	34
	2017.5
	0.149
	0.074

	35
	1880
	0.159
	0.08

	36
	1960
	0.153
	0.076

	37
	1920
	0.156
	0.078

	38
	2595
	0.116
	0.058

	39
	1900
	0.158
	0.079

	40
	2350
	0.128
	0.064

	41
	2593
	0.116
	0.058

	42
	3500
	0.086
	0.043

	43
	3700
	0.081
	0.041

	44
	753
	0.398
	0.199


The positioning of the device under test within the test volume shall be set as defined above and in Clause 9.4.

The environmental requirements for the device under test shall be set as defined in Annex D.
< End of the change>

