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1 Introduction

During the AAS Study Item, there has been a considerable amount of discussion in relation to the point at which AAS requirements should be defined. The definition point may be either at the so-called “transceiver boundary” or in the “far field”. In RAN4#65, the TR was updated noting the possibility of defining requirements at one of these 2 points. However the terms “transceiver boundary” and “far field”, although used in the TR have not really been defined, which could give rise to potential confusion in refering to the SI results in the future.
Our understanding of these terms is as follows: “Transceiver boundary” requirements are requirements that are set on the basestation system without taking into account radiating elements. Thus such requirements do not consider antenna gain. Depending on the specific requirement, the “transceiver boundary” may refer to the input or output of an individual transceiver (as is the case for example for receiver blocking) or may be a combination of the outputs of some or all of the transceivers (as will be the case, for example for transmit power). Testing of transceiver boundary requirements may take place on an individual transceiver (and then scaled if the requirement applies to the combination of transceivers) or OTA if the antenna effects are taken into account.

“Far field” requirements are requirements that are set on the basestation and radiating elements as a system. They assume a sufficient distance from the basestation that near field effects are not present. However the term “far field” does not in itself make any assumption as too the region of space over which the requirements are defined, which may, depending on the requirement be every direction in space from the basestation, or a limited quadrant of space, or a single point or a few points. “Far field” requirements thus take into account antenna gain effects in addition to effects arising from the interaction between active electronics and the radiating elements.

The attached text proposal represents the status of offline revisions at the point of the submission deadline.

2 Text Proposal
4.4 Far field and transceiver array boundary 
Two potential points at which requirements can be based have been identified during the Study Item and are referred to as “transceiver array boundary” and “far field”. Using output power and reference sensitivity level as the examples for transmitter and receiver requirements, the study results and conclusions are detailed and captured in Section 6.4.1 and 7.4.2, respectively.
The terms “transceiver array boundary” and “far field”, when used in relation to requirement definition points, have the following meaning:
Far field: Requirements are said to be defined in the "far field" if the requirements are set on the AAS BS system, including the radiating elements and are based at a point in space at which near field effects are negligible. The rule commonly found in the literature for the distance [image: image2.png]


 which marks the transition between near field and far field is expressed in terms of three conditions:
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Where 
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 represents the maximum dimension of the antenna, and 
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 is the wavelength at the frequency if interest.
For 3GPP WA systems, [image: image13.png]


 can be assumed to be at least 30 meters and [image: image15.png]


 is always less than 0.5 meters. The second and third conditions are therefore easily satisfied. The first rule is more difficult to apply as it may be difficult to define the “maximum dimension” of the antenna. Further considerations are needed regarding definition of the exact transition region that should be assumed for the "far field" requirement definitions, and also whether a requirement is defined over all of space, or a sub-region, or one or more isolated points. This aspect should be defined during the Work Item.
Transceiver array boundary: The transceiver array boundary is the point or points at which the transceiver array is connected to the RDN (see figure 4.2-1). Requirements are said to be defined at the "Transceiver array boundary" if the requirements are set on the BS transceivers. Depending on the specific requirement, "Transceiver array boundary" may refer to the combination of all of the transceivers or may refer to an individual transceiver. 

NOTE 1: Requirements set in the far field should be set in such a manner that testing can be performed as OTA or at the transceiver array boundary as necessary
NOTE 2:It may be possible to define in the requirements specification specific transformations from transceiver array boundary requirements to equivalent far field requirements for defined characteristics of RDN and the antenna array. The SI did not reach a conclusion on this approach, but it may be elaborated in the WI.
NOTE 3: For some receiver requirements, in addition to the points at which signals are applied according to these definitions, there is also a need to define a quality measure (e.g. Throughput, BER, BLER) within the receiver
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