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1  Introduction

The AAS work item description in [1] indicated that the work on AAS test methodologies will be carried out in parallel with the AAS RF core requirement work. 
In this contribution, we provided some views on the AAS conformance test aspects such as the test point, test methodologies and criteria. This contribution is also based on the submission in [4].
2 Discussions
From the AAS WID [1], it was mentioned that AAS conformance work should be discussed in parallel with its RF core requirements work. 

“ .. The objective is to develop AAS base station test configurations and specification of the conformance test requirements corresponding to the core requirements. Meeting this objective may include development of demodulation test requirements for AAS base station.

Multiple testing approaches may be developed where necessary and possible to support AAS implementations with access to the transceiver array boundary, as well as AAS implementations without access to the transceiver array boundary. At least one measurement setup will be developed for each requirement. Measurement approaches must demonstrate that they are able to verify the specified core requirements and capture radiated spatial aspects identified as relevant.

Test methodologies are to be discussed in parallel with core requirements to guide the decision on the requirement point and of transformations from requirement point to testing point as needed….”
When developing the AAS conformance test specification, the principles used in the MSR specification (TS 37.141 which inherited from LTE/UMTS) should be reused as much as possible. Of course, additional principles specific to AAS BS should also be developed.   

The work therefore can be divided into the following tasks:

	Work Task
	Description
	Remarks

	1
	Specify conformance test requirements, including AAS BS test tolerance, accuracy/uncertainty level, test methods, test environments, etc.


	The testing may be performed at the boundary of the transceiver array or at the far field, or both, independent of how the reference point for the requirements are set
NOTE: Other testing reference point is not precluded

	2
	Transformations from requirement point to testing point
	

	3
	AAS performance requirements, including the demodulation performance of AAS BS under presence of EVM and RF imperfections
	


Table 1: Work tasks to develop AAS test specification, including the demodulation test requirements

From Table 1, one can see that the AAS and traditional BS conformance testing work have some differences: New test requirements will be needed to capture the radiated spatial effects of AAS system, and therefore new test method/procedure will be needed. Also, ability to transform requirement definition point to testing point will be needed as it was agreed that requirement definition point could be different from the testing point, depending on the requirement. Such transformation can be based on the method of deduction – i.e. as set of procedure to map between the core requirement and test requirement.

2.1 Test Points

Two potential test points can be identified based on the generic AAS radio architecture in [2]. The first point is the AAS test RF reference interface defined in the antenna unit and an active transceiver unit section, as shown in Figure 1, it can test a single transceiver unit, and can test the combined transceiver unit. 

[image: image1]
The second point is the radiated interface defined somewhere in the vicinity of AAS antenna array. 
2.2 Test Method

A survey on the various AAS BS test methods revealed that most test methods can be combined. For example, the combined conducted and OTA test method and the combined close-field coupling and OTA test method. 

The combined close-field coupling and OTA test method is an attractive methodology due to the following considerations:

· The method does not disturb the overall integration of antenna system and RF transceiver structure of the AAS BS, thus reducing the complexity of AAS BS design and eliminating unnecessary combiner losses. 

· No additional considerations will be required for combiner selection, connectors and other components. These components require certain degree of certification, if used in the testing.  

· No additional antenna measurement information will be needed to obtain the final test results. For example, the test hat facility has perfect symmetrical antenna as the AAS BS antenna array and therefore does not require additional antenna measurements. 
· The method is cost effective compared to pure-OTA measurement, and has the potential to mimic field test results. 

As described in subclause 8.2.4.2 in [2], further details on this method will be provided during the WI-phase, as also given in [5]. 
2.3 Proposals
Proposal 1: To adopt the three work tasks in Table 1 as baseline to progress the work on AAS conformance test. 

Proposal 2: Reuse the outcomes and results from the AAS SI-phase, i.e. adopt the agreed principles in subclause 8 in [2], and  capture them in the new AAS TR 37.8xx [3]. Specifically,

· Reuse the test methodology comparison criteria
· Reuse the agreed principle to specify test methods in Annex of  AAS BS specification

· Reuse the agreed consensus to specify multiple test methods if they fulfil the criteria

· Reuse the test methods already developed in the AAS SI-phase, and further develop them in WI-phase. 

Proposal 3: Reuse the MSR test specification (TS 37.141) as baseline to develop AAS conformance test specification.
2.4 Work plan for AAS Conformance Test Specification

Based on the work tasks above, the proposals and descriptions in [6], a tentative work plan can be produced to progress the AAS conformance test aspects. This is given in the Appendix. The work plan can be broadly divided into AAS related part: Table 1, and generic part: Key conformance test work in existing xx.141 specifications. 

Proposal 4: Agree on the tentative work plan on AAS BS conformance test.

3 Conclusions
In this contribution, some initial views on AAS conformance test have been provided. The relevant work tasks were proposed. The AAS test points are illustrated. The benefits of combined close-field coupling and OTA test method were also outlined. Several proposals were made to progress the work on AAS conformance test: 

Proposal 1: To adopt the three work tasks in Table 1 as baseline to progress the work on AAS conformance test. 

Proposal 2: Reuse the outcomes and results from the AAS SI-phase, i.e. adopt the agreed principles in subclause 8 in [2], and  capture them in the new AAS TR 37.8xx [3]. Specifically,

· Reuse the test methodology comparison criteria (capture this in the new AAS TR 37.8xx [3]).

· Reuse the agreed principle to specify test methods in Annex of  AAS BS specification

· Reuse the agreed consensus to specify multiple test methods if they fulfil the criteria

· Reuse the test methods already developed in the AAS SI-phase, and further develop them in WI-phase. 

Proposal 3: Reuse the MSR test specification (TS 37.141) as baseline to develop AAS conformance test specification.

Proposal 4: Agree on the tentative work plan on AAS BS conformance test.
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Appendix: AAS Conformance test work plan

RAN4#68bis (Oct, 2013)

- Agree the work plan

- Discuss test methods, collect consensus and FFSs

- Discuss measurement uncertainty/accuracy, how to test RF requirements 

RAN4#69 (Nov, 2013)

- Capture test methods in TR
- Discuss measurement uncertainty/accuracy, test requirements, and collect consensus and FFSs. 

- Discuss how to test RF requirements, test models, requirement test points, how to translate between requirement point and test point, etc.

RAN4#70 (Feb, 2013)

- Discuss what test parameters, test configurations, etc. that need to be declared.

- Agree measurement uncertainty/accuracy, test requirements. 

- Discuss how to test RF requirements, test models, requirement test points, how to translate between requirement point and test point, etc.
RAN4#70bis (Apr, 2013)

- Discuss and agree on test requirement point(s).

- Agree/way forward on how to test each RF requirement 

- Capture test requirements in TR.

RAN4#71 (May, 2013)

- Discuss/agree on AAS demod requirements.

- Discuss the AAS test specification framework and structure
- Agree on test tolerance, test models, method of testing for each requirement, etc. 
RAN4#72 (Aug, 2013)

- Discuss/agree on AAS demod requirements.
- Agree AAS conformance test specification framework and structure

- Discuss measurement uncertainty, how to test RF requirements 

RAN4#72bis (Oct, 2013)

- Capture AAS conformance test requirements in the framework. 
RAN4#73 (Nov, 2013)

- Finalise any remaining issues 

- Finalise the test requirements in AAS specification
Near-field/OTA testing approach should be developed as necessary to support AAS testing
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