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1. Introduction

In the last meeting, as shown in the following chairman’ note, the necessity of declaration for antenna size for OTA measurement was discussed. For far field test distance in indoor anechoic chamber measurement, valid antenna size D is defined in TR 37.843. And for calculation of sparcity factor, length of radiating parts of DUT, Dy and Dz are defined in TS 37.141-2. However, there is no way to know the valid size for each radiated requirements. In this contribution, we discuss on the necessity of some new declarations for valid antenna sizes.
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Source: Ericsson

Abstract: 

Add the upper bound of 15 deg to the reference angular steps

Discussion: 

Nokia: We had some offline discussions. We share the same view that we shall have upper limits and we do not have strong view on the exact value. 

NTT DoCoMo: We agree to defiene the maximum step. There is no declaration for size of D. 

Ericsson: In the latest procedure, D is related to antenna array size for in-band signal. For spurious emission, we may consider the product size. 

ZTE: For in-band signal testing, we can use the antenna pattern to calculate the reference step. For supurious emission, we can use the product size. 

NTT DoCoMo: When BS is measured, we have no way to know the size of D. 

Ericsson: We can introduce the D in the declaration. 

Huawei: Not sure if we have issue for FR1. For FR2, we have smaller size of antenna, we may need to declare the size. 

Ericsson: Different direction have different beam. 

Decision: 

The document was Noted.

2. Discussion
In TS 37.843 [1], far field test range can be used for the distance in in-door anechoic chamber measurement. 

10.2.3.2
In-door anechoic chamber

10.2.3.2.1 General

This method measures the EIRP in an anechoic chamber with the separation between the manufacturer declared coordinate system reference point of the AAS BS and the phase centre of the receiving antenna of no less than 2D2/λ, where D is the largest dimension of the antenna of AAS BS and λ is the wavelength. The measurement system setup is as depicted in figure 10.2.3.2.1-1.
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Figure 10.2.3.2.1-1: Indoor Anechoic Chamber measurement system setup

According to the above explanation for indoor anechoic chamber measurement system setup, the following equation is valid for calculation for far field test distance.
2D2/λ
D is defined as the largest dimension of the antenna of AAS BS. However, the valid size of D is different according to approaches. In general, there are two approaches to derive the size of D. One is a black box approach. In this approach, we have no way to get information about the size of actual composite antenna panel, so that we need to use the largest dimension of DUT as D regardless of actual implemented antenna panel size. 

Another one is white box approach. In this approach, we need some information for actual valid antenna panel size and location of antenna panel. By using size information, we can calculate far field test distance based on the size of actual antenna panel. It is note that the size of actual antenna size may not be used for some out-of-band requirements, e.g. spurious emissions, since it is possible to be emitted unwanted emissions from active devices other than antennas.
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a) Black box approach


b) White box approach

Figure 1: Example of approach to define D
Thus, it is necessary to clarify applied approach for BS OTA measurement, black box approach or white box approach. 
In consideration of FR2 actual implementation, the size of antenna panel is much different compared with the dimension of DUT. In addition, in-band requirement, it is enough to consider only antenna panel size since unwanted emission is mainly emitted from antenna. Therefore, white box approach is suitable to derive the value of D. However, out-of-band emissions such as spurious emissions include emissions radiated from other than antenna elements. So we need further consideration on valid D for out-of-band emissions. In other words, based on white box approach, we may need consider the applied D value according to in-band and out-of-band separately.
In addition, in some TRP measurement grid method, length of radiating parts of DUT, i.e. Dy and Dz are used for deriving sparcity factor as shown in TS 37.145-2, Annex F [2]. However, similar to size of D, there is no way to know such a length, since there is no declaration for applicable size of Dy and Dz. If we use these measurement methods, some declarations on applicable size are necessity.

In TS 37.145-2, Annex F.2.2 [2], 

F.2.2
Rayleigh sampling criteria                                          

If EUT is mounted along the yz plane as shown in Figure F2.2-1,the Rayleigh resolution angles (reference step) can be determined by
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Where Dy is the length of radiating  parts of EUT along y-axis, Dz is the length of radiating parts of EUTalong the z-axis and 
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 is wavelength for the measured frequency. 
[image: image6.emf]φ

θ

Kz

Ky

y

x

z


Figure F2.2-1. Spherical coordinate for OTA conformance testing of DUT

Where due to practical reasons such as time constraints or turn-table precision, measurement with the reference steps is not practical, sparser grids can be used. Use of sparse grids can lead to errors in TRP assessment. In order to characterize these errors, the SF (sparsity factor )of the grid is defined as
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Where  
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 are the actual angular steps used in the measurement.
Therefore, we propose to adopt white box approach for BS radiated requirements and add a declaration for applicable size of applicable D, Dy and Dz, to BS radiated conformance specifications, TS 37.145-2 and TS 38.141-2.

Proposal 1: Adopt white box approach in order to define applicable D, Dy and Dz.
Proposal 2: In TS 37.145-2 and TS 38.141-2, define some new declarations to declare applicable D, Dy and Dz..
4. Conclusion
In this contribution, applicable antenna size for OTA measurement. For clarification, the following proposals are provided.

Proposal 1: Adopt white box approach in order to define applicable D, Dy and Dz.
Proposal 2: In TS 37.145-2 and TS 38.141-2, define some new declarations to declare applicable D, Dy and Dz..
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