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1 Introduction
During the previous meeting, RAN4 #73 documents discussing conformance testing was submitted by companies.  In addition, a way-forward for conformance testing was approved in RAN4 #71 where questions were raised.  The purpose of this contribution is to continue these discussions specifically [1]:

1. Relation between core and conformance requirement:

b. RAN4 needs to agree on a concept for finding proper measurement uncertainties for OTA test methods. As a starting point work done for UE OTA testing could be used as a starting point.
In the early days NIST analysed measurement uncertainty for near-field scanners based methods. They developed an 18-point list [2] with different uncertainties of importance. In 34.114, RAN5 refined the concept and adapted it for TRP/TRS for UEs. For AAS base stations RAN4 needs to develop a framework to derive measurement uncertainty for different methods making comparison possible.  

2 Discussion
Each RF core requirement requires a corresponding conformance test requirement to be defined. The test requirement does not mandate a specific test method to be used. Experiences from UE OTA testing show that many test methods can be adopted for a specific test requirement. To be able to compare different methods a framework of how to handle measurement uncertainty for AAS OTA testing must be developed by RAN4. For each adopted test method at least the test procedure must be described and for each list uncertainty contributions, as shown in Figure 2-1.  
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Figure 2-1: Requirement mapping against test methods
It is then up to RAN4 to determine this list of uncertainty contributions for each test method and requirement in consideration.  The test method and requirements EIRP and EIS is very similar to that of TRP and TRS for UE uncertainty evaluations developed for anechoic and reverberation chamber. Contributions related to factors not applicable for base stations, such as hand phantom, can be removed. If necessary, new contributions may appear to handle AAS specific issues. As stated in [1], although UE OTA testing can be used as a starting point [4], the uncertainty contributions must be appropriate for each test for AAS base stations.  For example, there is no need to consider the quality of the quiet zone for a near field measurement technique.  The concept of the quiet zone due to ripple due to reflections does not exist in the near field area. There is however, a need to consider probe alignment for a near field measurement.  In addition calculating the total uncertainty will need to take into account the statistical properties for each and every individual contribution with respect to the standard deviation and probability distribution of the error.
When contributions are added together it is of great importance to find a concept on how to handle contributions with different statistical distributions. The ISO guide to the expression of uncertainty in measurement [3] gives guidance on how to combine different contributions with different distributions.
The combination of the requirement in the core specification and the test tolerance specified in the conformance specifications will make up the test limits of the conformance test.  The test tolerance is determined by studying the uncertainty contributions per test method.  The uncertainty we use today for conducted tests will not apply for OTA measurement uncertainties. The test tolerances are very often set to 0.7 dB. RAN4 needs to evaluate if the value is OK for AAS OTA testing The relation between RF Core requirements, test tolerances, conformance test requirements is shown in Figure 2-2.   
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Figure 2-2: Relation between Core and conformance test requirements
Furthermore, how the uncertainty contributions are combined to form a test tolerance needs to also be considered.  The uncertainty can range from U-shape, linear, or Gaussian distributed (to name a few).  It may also be the case that the method in which the final measurement uncertainty is determined will differ between test methods.  Here one can use the guidance in the ISO guide to calculate the total uncertainty and how different types of distributions can be combined together to give the total test method uncertainty. 
3 Conclusions

It is up to RAN4 to determine uncertainty contributions and thereby an uncertainty budget for each valid test method required for AAS EIRP and EIS measurements. Each test method will contain its own table of uncertainty contributions and its own corresponding equation to determine the final test measurement uncertainty for test tolerances for both EIRP and EIS for AAS base stations.  The challenge here will be to determine and agree upon the uncertainty contributors for each measurement technique.  
Proposal 1: Agreement that for each test methodology a full uncertainty budget should be provided.

Proposal 2: The uncertainty budget will generate a total test tolerance that is calculated and added to the RF core requirement, which will make up the total conformance test requirement.
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