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Introduction
Input on the topic of AAS base station classification was solicited during RAN4-68bis [1]. The classifications under consideration are AAS counterparts to Wide Area, Medium Range and Local Area. Such input was judged necessary in order to help guide decisions on applicable requirements. A related topic is differentiation among different AAS base station configurations. Input on both topics is presented in this paper. This paper is an update of [2].
Discussion

AAS Classification

Classification is a term that has been used in 3GPP primarily to describe the coverage capabilities of a base station, collecting the capabilities in to one of several groups including Wide Area, Medium Range, Local Area base stations types. This term is used in 3GPP in a normative sense and as such has a technical meaning. Re-using the term to indicate something other than the target coverage area of the base station should be discouraged as it could create confusion in interpreting existing requirements. It is recommended that a BS class should only refer to coverage capability of the BS and not to any design or architectural difference between AAS base station implementations.
Minimum Coupling Loss

Minimum Coupling Loss (MCL) is a factor which has been associated with base station class in previous discussions. It is an abstraction which is intended to capture the minimum signal loss between the antenna connectors of the base station and the UE. MCL is a shorthand for UE and base station antenna gains, feeder losses and an estimate of the minimum path loss expected for the given deployment option. The utility of the MCL concept is in estimating interference effects between victim and aggressor for various scenarios.
It is difficult to extend the MCL concept for AAS. The most obvious problem is that where a conventional base station is assumed to have a single antenna connector, an AAS base station may have multiple antenna connectors, any of which may have a different coupling loss to a given UE. Alternately, an AAS base station may have no antenna connectors. A related issue is that based on the reference diagram in [3], feeder loss is replaced by loss through the RDN. While it may be reasonable to allocate 1-2 dB for feeder loss, it is far from clear what number (or numbers) should be allocated for RDN loss.

One approach towards the AAS MCL problem would be to substitute the “equivalent antenna port” concept (see, e.g., [4]) for the actual antenna connector. Problems to solve for this approach would be to develop a more concise definition for the equivalent antenna port, and then to relate the resulting MCL concept to AAS core requirements. It is also not clear that a single MCL value would be appropriate for all requirements. However, as a starting point, it is suggested that the MCL values used for conventional deployment options (e.g., 70 dB for Wide Area) should be carried forward to the AAS discussion.
Types of AAS implementations

As an example, [5] draws a distinction between AAS implementations in which antenna connectors are accessible and implementations in which no antenna connectors are accessible. The purpose of the distinction is presumably to show cases where conducted measurements are possible and where conducted measurements are not possible. However, this distinction is not fundamentally an AAS issue. The decision to omit antenna connectors is a design choice that is unrelated to AAS functions such as sectorization or beam steering. 

As an example, a conventional BS design could omit antenna connectors to meet space or cost constraints. Presumably, the requirements for such a design would need to be specified in radiated terms. 
The concerns regarding AAS coexistence performance expressed during the study item were mainly about the consequences of distributing transmitter and receiver functions over an array of transceivers and integrating antenna subsystems with individual transceivers. Examples of these consequences were the distribution of unwanted RF energy as a function of the correlation of the unwanted signals between transmitters, or the vulnerability of individual receivers due to the lower directivity of the antenna subarrays connected to those receivers. None of the effects studied during the study item phase are intrinsically related to active beam steering. They are rather concerns relevant to the details of the system architecture.

It is therefore unclear why distinctions between AAS base station types (or any base station design) should be made on the basis of which beam steering features are supported. Distinctions based on considerations of the base station architecture will provide clearer guidance on how to match requirements to base station implementations.
Conclusions

The term classification refers only to the intended coverage area of a base station. Base stations can be classified based on their intended deployments, but the derivation and interpretation of MCL matching these deployments is FSS.
New requirements should be based on architectural aspects of base stations instead of specific features such as beamforming.
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