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Introduction
The requirement reference point, test point and possible test methods has been extensively discussd in RAN4. In this paper, we further elaborate on a way forward for definition of requirements reference point and possible different test point.
Discussion
Our perception from the discussions is that consensus is reached on the following aspects:

· Requirements should be defined at a single point (however it is FFS where that point is)

· The requirement definition point may be different to the test point

· All forms of testing methods should be captured in the technical report

Considering the SI as well as the work in future AAS WI, there are a few fundamental aspects that an AAS BS standard should capture:

· An AAS system may not have accessible antenna connectors and thus the need for a standard that both contain requirements and testing method to handle this.

· AAS systems exploit the spatial domain and thus taking into account the impact of spatial domain behaviour is essential for AAS.

· The AAS standard should aim not to be implementation dependent.

Note that there are no backward compatibility issues for AAS specifications thus introduction of AAS provides a unique opportunity for revisiting the requirement reference point and test points.

Given the above we would propose the following way forward regarding the requirement reference point and test points:

1. Requirements are set in the far-field or requirements in the specification are based on far-field requirements but not preclude several other test points within the AAS reference architecture allowing for antenna connector tests.  
2. Methods should be provided for defining different test point within the AAS reference architecture for mapping of far-field requirements to the different test points (e.g. on individual antenna connectors) where this is possible. This would require further studies within the coming AAS WI to ensure that other test point would not affect the system from performance point of view.
3. Methods for testing should be supported for AAS BS implementations that have not accessible antenna connectors.

It is essential to conclude on requirement reference point and other test points ensuring that the coming AAS standard satisfies the needs discussed above.

Proposal

It is proposed that the attached text proposal is implemented in the TR 37.840.
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4.2
Structure of AAS BS
An abstract logical representation of the AAS radio architecture is described in this section..The radio architecture is represented by three main functional blocks, the Transceiver Unit Array (TXRUA), the Radio Distribution Network, (RDN), and the Antenna Array (AA). The Transceiver Units (TXRU) interface with the base band processing within the eNode B.
The Transceiver Unit Array consists of multiple Transmitter Units (TXU) and Receiver Units (RXU). The Transmitter Unit takes the baseband input from the Base Station and provides the RF TX outputs. The RF TX outputs may be distributed to the Antenna Array via a Radio Distribution Network. The Receiver Unit performs the reverse of the Transmitter Unit operations. The Radio Distribution Network, if present, performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX inputs from antenna paths in the reverse direction.
NOTE 1: The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive Antenna Array. In this case, the RDN would be a logical entity but not necessarily a physical entity.

NOTE 2: The Antenna Array includes various implementations and configurations e.g. polarization, spatial separations etc.

NOTE 3: The physical location of the Transceiver Unit Array, the Radio Distribution Network, and the Antenna Array may differ from this logical representation and is implementation dependent.

Figure 4.2-1: General AAS Radio Architecture
A BS with AAS, with general radio architecture as shown in Figure 4.2-1, is generic to all types of AAS structures including diversity, beamforming, spatial multiplexing, or any combination of the three.
4.2.1 Requirement reference points and test points for AAS
There are a few fundamental aspects and needs that an AAS BS standard should capture:

· An AAS system may not have accessible antenna connectors and thus the need for a standard containing requirements and testing method to handle this.

· AAS systems exploreexploit the spatial domain and thus consideringtaking into account the impact of spatial domain aspectsbehaviour is essential for AAS.

· The AAS standard should aim not to be implementation dependent.

To satisfiy the aspects above, the requirement reference points and test points definition should be based on the following: 

· Requirements are set in the far-field or requirements in the specification are based on far-field requirements but do not preclude several other test points within the AAS reference architecture allowing for antenna connector tests.  

· Methods should be provided for defining different test points within the AAS reference architecture for mapping of far-field requirements to the different test points (e.g. on individual antenna connectors) where this is possible. This would require further studies within the coming AAS WI to ensure that other test point would not affect the system from performance point of view.

· Alternative mMethods for testing should be allowedsupported for AAS BS implementations that have not accessible antenna connectors.
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