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1 Introduction

During RAN4#84bis, a WF was agreed relating to measurement uncertainty evaluation for the eAAS conformance work. The main concept of the WF was that companies should start to bring and discuss some example test descriptions and MU evaluations, and this should be used as a stimulus for discussing whether requirements can be “grouped” (either for evaluation, or later on during the specification stage).
· Start with test method descriptions for new requirements such as OTA unwanted emissions
· When at least one test method in place discuss uncertainty budget format before uncertainty values itself
· Reuse measurement uncertainty evaluation concept developed in Rel-13 and consider possible extension where applicable
· Present views on how much detail is needed for uncertainty budget for each requirement and test method
· To minimize amount of additional work, prepare a list of agreements to capture 
· Where existing release 13 test accuracies can be reused
· Where requirements can be grouped with similar/same accuracy values
A description of the CATR method for TRP measurement is provided in [1]. [2,3] provides descriptions of measurement uncertainty budgets for ACLR and EVM. [4] captured MU tables for EIRP and EIS during the release 13 conformance work.

This document provides some initial considerations comparing these uncertainty procedures and measurement budgets.
2 Discussion

EIRP accuracy is a measurement of absolute power in an absolute, declared direction. The measurement uncertainty budget for EIRP accuracy was defined during the release 13 AAS WI according to the following principles:
1.

Multiple test methods may exist for each requirement

2.

Each test method will require its own test procedure.

3.

A single conformance requirement applies for each core requirement, regardless of test procedure.

4.

Common maximum accepted test system uncertainty applies for all test methods addressing the same test requirement. Test methods producing significantly worse uncertainty than others at comparable cost shall not impact the common maximum accepted test system uncertainty assessment..

5.

Common test tolerances apply for all test methods addressing the same test requirement.

6.

A common way of establishing the uncertainty result from all test methods’ individual budgets is established.

7.

A common method of making an uncertainty budget (not a common uncertainty budget) is established.

8.

Establish budget format examples for each addressed test method in the form of lists of uncertainty contributions. Contributions that may be negligible with some DUT and substantial with others must be in this list. For each combination of measurement method and test parameter (EIRP or EIS) develop a list with measurement uncertainties.

9.

Describe potential OTA test methods relevant for testing radiated transmit power and OTA sensitivity. The description requires information about the test range architecture and test procedure. Addressing each item in each uncertainty budget with respect to the expected distribution of the errors, the mechanism creating the error and how it interacts with properties of the DUT. 

10.
Providing example uncertainty budgets in the TS will be useful in order to demonstrate the way a budget should be defined and how calculating its resulting measurement uncertainty is done, but the figures used in the examples will clearly be only examples and not applicable in general.

11.
Each test instance may require an individual uncertainty budget applicable for the combination of the test facility, the DUT and the test procedure and property tested. Here, the tester demonstrates that the uncertainty requirement is fulfilled during the conformance testing.

For release 15, measurement uncertainty should be evaluated according to the ISO guideline in a similar manner. The release 13 work is partially reusable, but for each requirement there are some differences in the makeup of the measurement budget. This paper considers the differences for ACLR and EVM as a first step.


The ACLR requirement differs from the EIRP accuracy requirement from a measurement perspective in two major aspects; firstly, it is defined as a TRP requirement and secondly it is defined as a ratio of two power levels. The two power levels are measured at frequencies that are close (when compared with spurious emissions etc.) but not exactly the same. The uncertainty budget for ACLR is presented in [2]. The uncertainty budget differs from EIRP accuracy in that several significant components can be removed from the uncertainty, because the uncertainty contributions impact both parts of the relative metric and thus cancel. Some uncertainty contributions cannot be removed because the uncertainties will differ at the two different measurement frequencies. In addition to removing some uncertainty contributions, additions need to be made to take into account inaccuracies of the TRP process.

The EVM requirement differs from EIRP accuracy in that, although it is defined in the same absolute directions as EIRP accuracy, it is a ratio of two power levels. Similarly to ACLR, this means that some of the MU contributions cancel out and do not need to be considered. However, in the case of EVM, the measured power levels are on the same frequency and thus the scope of which factors cancel out is larger than for ACLR. Another difference to ACLR is that the requirement is based on EIRP; thus, TRP related uncertainty factors do not need to be taken into consideration. 
Thus, the in-band requirements on EIRP accuracy, ACLR and EVM differ in the make-up of their uncertainty budget tables. The difference may or may not work out to be large in the final evaluation, but careful examine of each of the MU budgets is warranted.
It may be further speculated that absolute unwanted emissions requirements will differ from both EIRP accuracy and ACLR. Requirements that do not include power related metrics, such as TAE, frequency error etc. also merit careful examination.

3 Conclusion

This contribution has examined differences between uncertainty budgets for 3 key requirements presented during the release 13 WI and during this meeting. In each case, the MU differs in it’s make up. Before grouping requirements, MU should be carefully examined in all cases.
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