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1. Introduction

At RAN4 meeting in Beijing (RAN4 #76) a way forward for AAS conformance testing was in agreed in [1].  This contribution along with a companion paper [2], intends to try to build upon this agreement.  There is now two new OTA requirements that have been identified for AAS base stations; EIRP for transmit power and OTA sensitivity.  Since OTA requirements are new to RAN4 it is the first step to agree on a skeleton for Section 10.  This section will have to both capture the background of each test but also calculate the overall uncertainty budget for the test method for the associated requirement.
In this contribution, a more detailed draft of section 10 is proposed and any discussions or feedback from other interested companies would be appreciated.  The text proposal at the end of this contribution is a simplified version of  draft outlined in the discussion section.
2. Discussion

Although a single uncertainty value is required for each test method, how the value is arrived at is also of importance.  The method to determine the overall uncertainty per requirement will need the same procedure.  This is needed in order to provide a clear and fair comparison between different test methods brought forth.  The overall uncertainty value will be unique for each combination of test requirement and test methods, meaning that there should be a structure supporting unique measurement uncertainty estimation per test method and test requirement.  
The conducted requirements are currently known and can be kept with requirement information in section 8.  However section 10 will contain new OTA requirements, which will be new to RAN4.  There will be a maximum acceptable uncertainty of the test system specified for each test (e.g. EIRP, EIS, etc.) and this value will need to be determined within RAN4.  All accepted test systems shall perform measurements with an uncertainty not exceeding this value.
In order to have understanding and a method to capture all valid test methods in an accurate way it must be documented in TR 37.842.  For each requirement sub-sections for different test methods can be captured. This approach allows for multiple test methods to be specified per test requirement. Sub-section each test method capturing: Description, Procedure and Uncertainty estimation is required. 

A general sub-section is added to capture the general measurement uncertainty calculation principle, which is common for all test methods.  The following is the full proposed draft of Section 10, followed by the submitted text proposal.  The presented structure allows the test method for respective test requirement be described separately. A specific test method does not need to be applicable for all requirements, as shown in the structure.

Draft section 10:
10
Conformance testing aspects

This section focus on conformance testing aspects related to OTA testing of AAS base stations.

10.1
General

This sub-section captures the measurement uncertainty calculation principle, e.g.:

 The measurement procedure required to capture radiated characteristics, can be considered to include two stages. In stage 1 the actual measurement is performed. In stage 2 the calibration of the absolute levels of the test object measurement results is performance using a calibration antenna whose absolute gain is known at the frequencies of interest. The maximum acceptable uncertainty of the test system is specified for each test (e.g. EIRP, EIS, etc). The test system shall enable test to be measured with an uncertainty not exceeding the specified values. All uncertainties are absolute values and are valid for a confidence level of 95%.

The procedure of forming the uncertainty budget for an OTA test method can be described as:

1. Compile a list of individual uncertainty contribution for both stage 1 and stage 2.

2. Determine the standard uncertainty contribution by:

a. Determining the distribution of the uncertainty contribution (Gaussian, U-shaped, rectangular, etc.)

b. Determining the maximum value of each uncertainty (unless the distribution is Gaussian)

c. Calculating the standard uncertainty by dividing the uncertainty by 
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 if the distribution is U-shaped and by 
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 if the distribution is rectangular.

3. Combine all the standard uncertainties by 
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4. Combing the total uncertainty in Stage 1 and Stage 2 by 
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5. Convert the units into decibels.

6. Multiply the result by an expansion factor of 1.96 to derive the expanded uncertainty at 95% confidence level: 
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10.2
Radiated transmit power

This sub-section captures how the radiated transmit power test requirement is derived.  The test requirement is derived based on manufacturer declared EIRP per beam and EIRP test tolerance as described in an earlier contribution [].
10.2.1
Near-Field scanner

This sub-section describes the Near-Field scanner test method.
10.2.1.1
Procedure

This sub-section describes the test procedure including calibration, measurement, Near-Field-to-Far-Field transformation and other information unique for the test method.

10.2.1.2
Uncertainty estimation

This sub-section holds the uncertainty estimation related to radiated transmit power and Near-Field scanner testing. The estimation shall be based on uncertainty contribution relevant for testing EIRP using a Near-Field scanner based test method.
10.2.2
Compact antenna test range
This sub-section describes the Compact Antenna Test Range (CATR) method configured for EIRP testing.
10.2.2.1
Procedure
This sub-section describes the test procedure including calibration, measurement and other information unique for the test method.
10.2.2.2
Uncertainty estimation
This sub-section holds the uncertainty estimation related to radiated transmit power and CATR testing. The estimation shall be based on uncertainty contribution relevant for testing EIRP using a CATR based test method.
10.3
OTA sensitivity
This sub-section captures how the OTA sensitivity test requirement is derived.  The test requirement is derived based on manufacturer declared EIS and/or specified EIS level and EIS test tolerance as described in an earlier contribution [].
10.3.1
Compact antenna test range
This sub-section describes the Compact Antenna Test Range (CATR) method configured for EIS testing.
10.3.1.2
Procedure
This sub-section describes the test procedure including calibration, measurement and other information unique for the test method.
10.3.1.3
Uncertainty estimation
This sub-section holds the uncertainty estimation related to OTA sensitivity and CATR testing. The estimation shall be based on uncertainty contribution relevant for testing EIS using a CATR based test method.

3. Conclusion

Before capturing background information in TR 37.842 section 10 a proper structure is required. Even though conducted test requirements still remains for AAS base stations it is suggested to focus on OTA testing in section 10. The conducted test requirements and aspects related to conformance testing can be captured in section 8, since it is expected that the conducted testing will remain as for non-AAS base stations with some additions.
This contribution describes how section 10 of TR 37.842 can be structured to capture general measurement uncertainty principles and multiple test methods per test requirement. Each test method is described per test requirement including test procedure and measurement uncertainty estimation.

Influenced by the agreed way forward for AAS base station conformance testing a text proposal adding second level of sub-section into section 10 of TR 37.842 was created. 

It is suggested to start with second level allowing RAN4 to include background information relevant for conformance testing in TR 37.842.
4. References

[1]

R4-155022, “WF on conformance testing framework”, Huawei
[Text proposal]
10
Conformance testing aspects

<Texts to be added>

10.1
General
<Texts to be added>
10.2
Radiated transmit power

<Texts to be added>

10.2.2
Compact Antenna Test Range
<Texts to be added>

10.2.2.1 
Procedure

<Texts to be added>

10.2.2.2
Uncertainty Estimation
10.3
OTA sensitivity

<Texts to be added>

[The end of text proposal]
