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1. Introduction

The main discussion in the AAS WI has so far been on RF core requirements for AAS base stations. It is also good to start the discussion about how to create a conformance test specification with relevant conformance test requirements for AAS base stations.
A RF core specification for AAS base stations have been created in TS 37.105 [3]. Following the procedures in 3GPP the requirements are divided into RF core requirements and conformance test requirements. This contribution describes how radiated transmit power and OTA sensitivity relates to its conformance test equivalents. 
This contribution will focus on how to define conformance test requirement levels based on RF core requirement levels and using the concept of test tolerances described in ITU-R, normally used by 3GPP. 

2. Discussion

According to 3GPP ways of defining RF core requirements and corresponding conformance test requirements, minimum requirements given in the RF core specification make no allowance for measurement uncertainty, following the guidance in section 4.2 in TS 37.105. The measurement results retuned by the test system are compared, without any modifications, against the test requirements as defined by the shared risk principle defined in ITU-R M.1545 [1]. To capture uncertainties related to a specific test method, Test Tolerances (TT) are introduced. The test tolerances relax the minimum RF core requirements, by adding the test tolerance to the RF core requirement level. In the case that the requirement is defined as an accuracy interval the test tolerance is added on both sides. According to 3GPP principles for some requirements, including regulatory requirements, the test tolerance is set to zero.
To be able to establish an acceptable test tolerance for a requirement measurement uncertainties for relevant OTA test methods must be estimated and evaluated. When an acceptable measurement uncertainty is establish test tolerance can be determined. The agreed framework for establishing measurement uncertainties for different test methods is captured in a companion contribution [2]. 
To be able to determine a test tolerance for a specific requirement, measurement uncertainties should be given using 2 which is equivalent to 95 % confidence level. The measurement uncertainty related to different measurement methods can be compared and a matched to a common test tolerance per requirement.

These test tolerances are individually calculated for each requirement. The test tolerances are used to relax the minimum requirements to create test requirements. The accepted measurement uncertainty should be matched with the test tolerance. Otherwise the shared risk principle will not work as intended.
Both radiated transmit power and OTA sensitivity are requirements capturing in how system node performance in-band, therefore non-zero test tolerances will be established.

2.1 Radiated transmit power
According to section 9 in TS 37.105 [3] the minimum requirement for radiated transmit power is defined as an interval around the manufacture declared absolute value of radiated power per beam. The minimum requirement for transmit radiated power is defined as an accuracy window around the declared EIRP level. The EIRP pass window can be expressed as: 


[image: image1.wmf])

(

)

(

X

EIRP

EIRP

X

EIRP

+

£

£

-


, where X is defining the accuracy interval and is still under discussion and not determined. In a companion contribution [5] all proposed values for X are presented. 

With this concept the conformance test requirement window for radiated transmit power can be derived as: 
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,where EIRPtest is the measured value.

The relation between minimum requirement and test requirement is visualized in Figure 2.1-1.
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Figure 2.1-1: Radiated transmit power
2.2 OTA sensitivity


According to section 10 in TS 37.105 [3] the OTA sensitivity requirement is based on a manufacturer declaration of the EIS level associated to manufacturer declared spatial properties.

The test tolerances are used to relax the minimum requirements to create test requirements. With this concept the conformance test requirement for OTA sensitivity can be derived as: 
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, where EIStest is the measured value.

The relation between the RF core requirement and test requirement is visualized in Figure 2.2-1.
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Figure 2.2-1: OTA sensitivity
Before determining the test tolerance related to any RF core requirement it is required to analyse relevant test methods. The measurement uncertainty for relevant test methods will set a cap on the test tolerance. For a certain test requirement several potential test methods can be used for conformance testing as long as the uncertainty associated to the used test method is acceptable. The measurement uncertainty will vary between different test methods [4] (e.g. CATR, near-field scanner or other test methods). In general the measurement uncertainty is established per requirement and test method. As long as maximum uncertainty for a test method is acceptable with respect to the test requirement level the test method can be used for conformance testing of minimum requirements. RAN4 needs to develop a framework to capture measurement uncertainty for OTA test methods. The framework shall be captured in the AAS conformance test specification.  The measurement uncertainty evaluation per test method and test requirement is described in a companion contribution [2].
3.
Conclusion
Currently RAN4 have created an AAS BS RF core specification which contain both conducted and OTA requirement. Even though the accuracy interval for radiated transmit power is not yet determined it is time to move on and start up the work related to the conformance test requirements. This contribution presents how conformance test requirement for radiated transmit power and OTA sensitivity can be derived with TS 37.105 as input. 
In the conformance work it is essential to evaluate different types of OTA test methods to capture radiated transmit power and OTA sensitivity. For each test method and requirement the expanded measurement uncertainty must be established. When an acceptable measurement uncertainty is determined it can be matched to the test tolerance which finally gives the test requirement level as described in this contribution. 

Proposal 1:

For radiated transmit power the test requirement accuracy interval is derived as:
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, where EIRP is the declared EIRP level, X is the accuracy value and TT is the test tolerance applicable for transmit radiated power.
Proposal 2:

For OTA sensitivity the test requirement threshold is derived as:
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, where EIS is the declared EIS level and TT is the test tolerance applicable for OTA sensitivity
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