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1.
Introduction
In the SI work several test methods was up for discussion. The outcome of the discussions is captured in the SI TR in section 8 [1]. Both variants of conducted testing and several variants of radiated test methods have been identified. The test methods are associated with different properties with respect to test time, measurement accuracy, repeatability and availability. The properties of each test method have been summarized in several contributions [2, 3 and 4].  
For non-AAS BS the verification procedures and test-cases are specified in TR 36/37.141. In these specifications test-cases are defined at the transceiver connector also referred to as Antenna Reference Point (ARP). This means that all performance requirements of a non-AAS are verified conducted excluding influence of RDN and antenna. For an AAS BS with integrated transceivers it makes sense to define radiated test-cases for the complete integrated product for relevant performance requirements. In the SI extensive discussions ended up with the conclusion that requirements shall be anchored in one point while testing could be performed at multiple measurement points. At the moment there is no consensus which requirement point and test-point that are allocated for a certain requirement. The allocation of requirement point and test points will be done in the WI-phase. In the SI many test methods was presented; from conducted testing, to pure OTA testing and finally combinations between conducted and OTA. Several flavours of OTA testing including traditional far-field testing and near-field testing to radiated coupling methods have been discussed. 
Our view is that it could be confusing and misleading to define and specify test methods before we understand the full impact on RF performance requirements when AAS is introduced into 3GPP BS scope. However it is important to understand the limitations and capabilities of available test methods when requirements are defined. This contribution will summarize the discussion about AAS testing from the SI and move on in the work finding proper requirement points, test points and test methods. 

2.
Discussion
In the current version of the SI TR section 8 following methods have been identified and captured:

· Conducted test (8.2.1)
· Combiner and splitter approach (8.2.1.1)
· Far-Field Over-the-Air test (8.2.2)
· Coupling test (8.2.3)
· Combined conducted and OTA test (8.2.4.1)
· Combined close field coupling and OTA test (8.2.4.2)
· Rayleigh Faded Multi-path OTA test a.k.a. Reverberation chamber (8.2.5)
· Near-Field probe scanner Test (8.2.6)
Some of the methods are commercially accepted while others are in a prototype phase. By investigating the current conformance specification for non-AAS BS it is reasonable to say that conducted only testing will not fully cover the performance of an AAS. There are a few aspects that must be considered for an AAS BS which may result in new requirements applicable only for AAS. These requirements could be defined at the transceiver boundary or as radiated requirements. These means that it is most likely that AAS testing will require both conducted and radiated testing. From a requirement definition point of view the following partitioning will be suitable:
· Conducted testing
1. Single port
2. Multi-port (Combiner and Splitter approach)

· Radiated testing
1. Far-Field and Near-Field

2. Coupling (Reactive-Field)
3. Reverberation chamber

The test methods are grouped together based on capabilities in terms of capturing characteristics such as output power per port, reference sensitivity per port, total output power, total reference sensitivity, EIRP, EIRS, TRP and TRS. 
It must be mentioned that radiated testing in the reactive region using the coupling method will not by itself give a well-defined output without extensive calibrations. The coupling method is commercially used for mass production testing where focus is on function with limited accuracy. The reverberation chamber method is commercially used for UE conformance testing where the antennas is general is omni-directional and the output power is limited to less than 33  dBm. Investigations are needed to study the feasibility of reverberation chamber based methodologies for AAS BS testing, since directive antennas and high output power will be used by AAS BS. 
The multi-port testing where total output power and combined receiver sensitivity are measured conducted will not capture RDN and antenna implementation losses and consequently not appropriate for AAS testing. This approach a feasibly when the number of ports are limited (currently there are dedicated test equipment available for 8-port testing).
Only conducted testing will not capture the full characteristics of an AAS BS. According to the AAS reference architecture [7] an AAS BS consists of transceiver array, RDN and antenna array. If only conducted testing is performed at the transceiver boundary the antenna implementation will not be captured at all. This is the case with non-AAS BS commercially available on the market. However for AAS BS the antenna is an integrated part of the product meaning that there is no possibility to change antenna for site optimization which is the case for non-AAS RRU sites. For an AAS BS the antenna is integrated and it is of most interest to include impact of the antenna implementation into the specifications, since there is no possibility to change feeder or antenna to fine tune performance. For an AAS where the antenna array and RDN are integrated together with the transceiver array will the system performance be determined by all components included. The transceivers boundary is an internal requirement point where not radiated performance can be captured. Defining all system requirements as radiating requirements are not practically and not cost efficient. There are conducted requirements in TR 36/37.141 were more analysis must be done to understand the impact of the overall system performance increasing the number of active elements creating an AAS BS. Therefore we propose to introduce a limited number of radiated test-cases. As a starting point the test-cases should be based on commercially available measurement methods for both transmission and reception. 
It is reasonable to believe that there will be a connector interface at each transceiver for production testing. But since this is not an external interface is the mechanical and electrical requirements not are the same as for legacy BS where typically Type-N or 7/16 is used. As an example for a macro AAS BS with a fully distributed radio meaning that each transceiver is connected to a single element the number of RF connectors increases rapidly as:
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This means that for an extreme case where Nrow=10 and Ncol=4 there will be 80 bi-directional RF connectors. In the case where RX and TX are separated the number of RF connectors will potentially increase with a factor 2 for a symmetrical case. 

For the case with conducted testing where the signals are combined practical issues will occurs. To maintain required measurement accuracy the combination network must be calibrated to the total loss is found and can be compensated for when the actual measurement is performed. There are cases where testing in the radiated domain could be advantageous since there is no need to get access to antenna ports, handling of test cables and avoid calibration of combination network. This is one of the driving forces for OTA testing for future AAS BS. 

We foresee future AAS BS with array antennas with many built-in transceivers and consequently we be propose to not standardize combiner/splitter based requirements and test-cases.

It shall also be pointed out that OTA testing approach is not suitable for production testing in factory. But for type approval testing it is a very effective way testing overall AAS BS RF performance under normal conditions.
3.
Conclusion

Finding the proper testing method it is vital to first define the requirement to be tested together with the conditions. After that the proper test method can be determined based on parameters such as applicability, repeatability, accuracy and accessibility.

Independent of the outcome of this discussion there will be necessity of providing gain patterns for AAS BS in the same way as for non-AAS BS deploying and configuring networks. The market will require radiation pattern diagrams similar to the one provided from passive antenna vendors for network planning. This means that an AAS product will pass through the OTA test facility in the R&D cycle. If relevant radiated performance requirements are defined radiated testing of AAS performance could be a very effective way of test the full performance of an AAS BS.
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