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1 Introduction

In an advanced 4G network deployment, different types of basestation are likely to be deployed in order to meet different types of traffic and requirements. In rural areas, wide area basestations covering areas across several km may be deployed, in order to cost-effectively provide coverage over large areas with low traffic. In urban areas, macro basestations may be deployed above rooftops with ranges of a few hundred metres such that service is provided where there are no smaller basestations. Microcells may be deployed where there are traffic hotspots, such that the macrocells are offloaded or in order to provide coverage. Within buildings, indoor solutions serve indoor traffic, whilst in residential properties home eNodeBs were developed for providing service within the home.
The different types of basestation are very different in their construction and the type of properties that are required. Wide area basestations must generate a large amount of transmit power and achieve high reference sensitivity. Microcells on the other hand must achieve small volume and be cost effective, but do not require large power or high sensitivity since they do not cover large areas. Also, the deployment scenarios of the different types of basestation differ. The challenges for co-location with a large macro basestation are clearly different to an indoor solution. Blocking and co-existence impacts also differ. 

Since the different types of basestation differ in their deployment scenarios, coverage and capacity requirements and also factors not captured in 3GPP such as requirements on size, power consumption etc. it is not possible to make a single set of RAN4 requirements that can fit to all types of basestation. For this reason, the concept of BS classes have been introduced in to the specifications. For 4G, four types of BS class are introduced; so-called wide area, medium range, local area and home BS.
A basestation is classified according to the type of deployment scenario that it is envisaged to operate in. Wide area basestations are envisaged to operate with larger ISD with high antennas. Medium range may be below the rooftop type deployments, and local area are intended for providing hotspot coverage with low range. Home BS are, as their name suggests, considered for deployment within residential buildings.

A basestation is declared by the vendor as meeting the requirements specified for a particular class. The basestation class is not determined by observation of any kind of physical properties of the basestation. (If the basestation does not physically fulfil the requirements for its declared class then it is not compliant with 3GPP).
Given the declared BS class, the BS must fulfil the requirements specified for that class. Several requirements differ between basestation classes and the basis on which the requirements differ depends on the requirement type. The maximum allowed rated power for a BS class is simply stated in the specifications. Some types of unwanted emissions requirements differ between BS classes.

Some types of requirement are derived by means of a parameter known as “minimum coupling loss” (MCL). The minimum coupling loss describes an expected worst case isolation between a basestation antenna connector and a UE antenna connector considering the deployment scenario envisaged for the basestation class. It is important to understand that the MCL is a simple model for parameterization of the expected deployment scenario of the BS class; it is not related to any property of a basestation itself.
The MCL is used in different ways for deriving different requirements. Reference sensitivity has been derived for medium range and local area BS classes based on using the MCL for users that are close to the basestation. The blocking requirement also makes use of the assumed MCL, although in this case the MCL is between a UE on another channel in an aggressor system and the basestation.

For NR, it is likely that the concept of basestation classes will continue to be needed in the basestation specifications, since it is likely that different types of NR basestation will be developed for different deployment scenarios. For E-UTRA, the basestation classes apply for all frequency bands. NR is envisaged to cover a very large range of frequency bands and it is likely that deployment scenarios for some types of frequency will look very different to other frequencies. As an example, a wide area/rural deployment can be easily envisaged for bands below 2GHz, but is very unlikely at 80GHz.

Observation 1: Different BS classes may be needed for different parts of the frequency spectrum for NR.

In order to identify suitable BS classes for NR, it is important to identify different deployment scenarios that would have different characteristics of range, blocking/co-existence scenario etc. or that would require a different building practice for the BS. These scenarios can be identified in the first instance without reference to the likely levels of RF parameters.

Each identified scenario should then be parameterized in some manner. Since NR basestations will consist of antenna arrays, it is not likely that the parameterization can be expressed with the simple MCL parameter used for E-UTRA. For some requirements, array behavior needs to be captured (e.g. OTA sensitivity), whereas for others, the coupling between individual array elements and interferers/blockers needs to be considered. Furthermore, when the MCL parameter is used in co-existence simulations in E-UTRA, there is a further assumption that the deployment scenario is uniform hexagonal grid, which may also not be an appropriate assumption for NR.
Observation 2: The simple parameterization of each deployment scenario as an MCL may not be suitable for capturing the essential properties of deployment scenarios related to NR classes.

Currently, in general all types of requirement are applicable to all BS classes. For NR, since the frequency range of operation may differ significantly, it may be the case that some types of requirements should only be applied to certain frequencies. For example, some types of co-location requirement may not be as applicable for mmWave systems operating at frequency ranges at which propagation losses are very high and the far field distance small.
Observation 3: The set of applicable requirements may need to differ between different BS classes for NR.
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