3GPP TSG-RAN WG4 #86
R4- 1802758
Athens, Greece, EU February 26th – March 2nd 2018
Source:
Ericsson
Title:
FR1 and FR2 OTA Testing Synergies
Agenda item:
7.7.1
Document for:
Agreement
1.
Introduction

During the last RAN4 meeting in Reno, core requirements for eAAS was finalized.  In addition, at RP#78 the NR release 15 BS RF specification was also approved.  The work to now develop conformance aspects would now be needed.  

Although some aspects differ between NR FR1 and eAAS, many conformance related conclusions can be easily re-used.  As RAN4 has developed FR1 requirements considering the existing specifications e.g. AAS specifications, it is natural that conformance developed for can be adopted for NR FR1.  The aim of this contribution is to highlight some key conformance aspects that have or will be developed for eAAS that can be reused in 1-O and 2-O.
2.
Discussion

In considering how to include information into the NR TR, it is important to consider that work on FR1 OTA test procedures and measurement uncertainties is ongoing in parallel in the eAAS WI, and it is also useful to consider how conformance is captured in the eAAS TR. In the eAAS TR, conformance considerations are captured in two ways:

· Some information relating to number of test directions, beams etc. is captured together with information on core requirements in the core requirements sections

· There is also a separate chapter earmarked for conformance. The detailed structure of this chapter is not yet complete. The intention of the chapter is to capture information related to test procedures and uncertainties.

For NR, there are a number of aspects of conformance testing that may be captured in the TR:

1. Information relating to the amount of conformance directions etc. for each requirement

2. Background relating to the decisions on test configurations

3. Background relating to the development of test models

4. Background information on FR1 OTA procedures and measurement uncertainties

5. Background information on FR2 OTA procedures and measurement uncertainties

It is suggested that the first of these (information on number of test directions etc.) is captured in the same manner as for eAAS; i.e. close to or within the information on the core requirements.

(2) and (3) relate to both conducted and OTA requirements. If there is a need to add information to the TR, it is likely to be better to add the information as a separate section rather than additions to the core requirement information. This could be done by either adding additional sub-sections in the TX and RX conducted requirements sections, or in a separate chapter.

Proposal 1: Where background information on test configuration and test model derivation is needed, add this as separate subsections in the TX/RX conducted chapters, or alternatively in a further chapter

(4) corresponds to the eAAS conformance work. We propose that relevant background information is added to the eAAS TR, with no need to repeate the information in the NR TR.

(5) corresponds to the methods of testing most requirements are based upon the same parameters, figure of merit, and also the test procedure as FR1 but also apply to FR2.  Although the measurement uncertainty may be different due to accuracy of measurement levels between FR1 and FR2 the method to evaluate them would be similar, if not the same.  During the start of the OTA work in AAS a pragmatic approach and framework was agreed for developing OTA test.  

The following is an exert from TR 37.842 Section 10 where a framework for developing OTA tests was outlined.
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The following 11 points have been agreed as a framework for developing OTA test. 
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 should 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 should be in this list. For each combination of measurement method and test parameter (EIRP or EIS) develop a list with measurement uncertainties.

For each core requirement a list of test procedures, common uncertainty budget calculation principle, uncertainty budget formats, uncertainty budget, and test tolerance is documented.  Many of these aspects in 1-O can be reused from eAAS.  Additionally, many of those can also be applied to 2-O.  Consequently, if new test methods arise which are specific for 2-O they can be added with their own test procedures, uncertainty budget framework and uncertainty budget evaluations and test tolerance.  Therefore, to avoid over redesign of test procedures it is proposed in this contribution to start with a common measurement procedure for each test method for each requirement common for both 1-O and 2-O.  If a difference arises between 1-O and 2-O an exception in the procedure may be noted.  

Proposal 2:  Adopt the same test procedures and uncertainty budget framework from eAAS for 1-O and 2-O to the extent possible.  If there is a need any alterations between 1-O and 2-O in test procedures and uncertainty budget frameworks e.g. measurement uncertainty budgets may be different due to various factors, it should be treated and developed separately for FR2.  Evaluations of uncertainty budget assessments for FR2 are still required.
For FR2 OTA procedures and MU aspects, where background information is needed, it may be better to add the information in a separate chapter, similar to the eAAS approach.

Proposal 3: Where background information on FR2 OTA test procedure and MU is needed, capture this in a conformance chapter in the NR TR

3.
Conclusions

In this contribution, background information from eAAS OTA test method framework development was presented.  The synergies between 1-O and 2-O for test procedures and uncertainty framework should be considered and adopted, and as such the following proposals are made:
Proposal:  Adopt the same test procedures and uncertainty budget framework from eAAS for 1-O and 2-O.  If there is a need any alterations between 1-O and 2-O in test procedures and uncertainty budgets may be adopted and noted.  Measurement uncertainty budgets may be different due to various factors and will remain separate
Proposal 2:  Adopt the same test procedures and uncertainty budget framework from eAAS for 1-O and 2-O to the extent possible.  If there is a need any alterations between 1-O and 2-O in test procedures and uncertainty budgets e.g. measurement uncertainty budgets may be different due to various factors, it should be treated and developed separately for FR2. 
Proposal 3: Where background information on FR2 OTA test procedure and MU is needed, capture this in a conformance chapter in the NR TR
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