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1 Introduction

During RAN4#80, the topic of basestation classifications was discussed. In a Way Forward [1], it was agreed to investigate at least wide area and local area class basestations provisionally, with more discussion about investigating other BS classes.
Final decisions about BS classes are of course an issue for the Work Item. To prepare for the Study Item, it is useful to consider what types of BS classes should be created, how BS classes should be described and the implications of BS classes on RAN4 requirements.
2 Discussion

The concept of a basestation class in the current specification is that a BS is that classes are associated with particular deployment scenarios. Associated with each deployment scenario are a set of requirements. A BS is declared to belong to a particular class based on the kind of deployment scenario it is envisaged for and must then conform to the corresponding requirements for that class.

For NR, clearly at least in the case of MBB, it will remain relevant to declared basestation classes based on deployment scenario. Apart from deployment scenario, there may be some other aspects of basestation operation that could be taken into account in class separation:
· The amount of beamforming might impact the requirements that should be applied to the basestation. For example, if such a thing as beam quality requirements would exist then a BS with a large amount of transmitters might be subject to beam quality requirements whereas a BS operating the NR air interface but without massive MIMO might not. Another example of requirement differentiation could be that BS with a large amount of beamforming are mandated to be subject to all OTA requirements and BS operating NR with few transmitters not.

· The frequency zone would for sure impact the applicable requirements. BS operating at 60GHz would be subject to different requirement values, and potentially different requirements to those operating at 3.5GHz. Whether this difference would need to be reflected in different BS classes is FFS.

· The service operated by the BS might impact the BS class. For example, it could be envisaged (although it is a long way from being proven necessary) that a BS operating critical MTC might need to conform to more strict blocking requirements than a basestation operating MBB. A second example could be a BS operating MTC with high PSD being subject to different transmitter requirements than a BS that does not operate high PSD. Of course, if a BS would operate multiple services then presumably the most strict requirements would need to apply.

The above considerations are based on speculation as the applicable requirements for massive MIMO, critical MTC etc are subject to investigation and might in the end not differ at all. Even if requirements differ, it remains for further discussion whether the differences in applicable requirements and values should be reflected by creating further BS classes or in some other manner.
Proposal 1 As the requirements for the NR air interface, MIMO, frequencies and services become more clear, identify where requirement applicability and values differ and then discuss whether the differences should be captured by means of defining further BS classes, or by some other means.
3 About describing the deployment scenario and MCL
For the current BS classes, a parameter known as “Minimum Coupling Loss” or MCL has been created. The MCL is an assumption on the minimum pathloss, including antenna effects, between a UE and a basestation transceiver. It includes assumptions on both the propagation environment and the antennas at both the BS and UE.

The MCL is a simulation parameter used for deriving requirements for the BS class. The MCL is stated in the specification, despite the fact that it only indirectly impacts the requirements (due to being a simulation parameter) rather than directly being a requirement. For some reason, other assumed parameters of the deployment that are used for deriving requirements (such as cell layout, inter-site distance, BS height, pathloss, UE assumptions etc. etc.) are not captured in the specification. To a casual observer, it can appear almost an anomaly that one specific parameter appears in the TS, whilst other parameters remain in the TR.

NR is envisaged to consist of much more complex antenna systems than originally envisaged for LTE. Advanced beamforming with different breakdowns of analogue and digital beamforming as well as different antenna placement and geometry between different kinds of system are envisaged. Beamforming may be applicable at either of both of the UE and BS. Furthermore, a wider variety of device types are likely. These differences between NR and LTE as it was at the time at which BS classes were introduced suggest that a single parameter for MCL, incorporating pathloss, likely UE distance from the BS and antennas is not sufficient for deriving requirements for NR.
For the ITU WP5D coexistence simulations, it was decided to capture a minimum distance between the UE and the BS as a simulation assumption instead of a minimum coupling loss. This could be a potential approach to this parameter for differentiating BS classes.

In general, however simulations used for deriving requirements for the different BS classes will differ in more aspects than simply the distance between the BS and the UE. In the ITU WP 5D simulations, some simulations are carried out in a heterogeneous network scenario, and local areas BS are simulated indoors. For different types of requirement (e.g. ACLR, blocking etc.), there may even be different simulation parameters.

For BS class descriptions, an interesting question is whether to attempt to identify a single parameter (like MCL today) that should be captured in the TS and used as a means of describing the deployment scenarios. Minimum distance from BE to UE could be a single parameter. However alternatives could be to describe the deployment scenarios linguistically, or to capture the full set of simulation assumptions in informative annexes to the TS, or to not capture any parameter in the TS but instead rely on the NR TR containing a detailed description of the simulation parameters for each BS class
Proposal 2: Further discussion is needed as to whether to capture a representative simulation parameter for each BS class in the TS, or capture simulation assumptions behind the BS class dependent requirements by some other means.
4 Conclusion

Although it is very early to conclude on BS classes, this document touches upon two areas that are relevant to discuss during the SI phase. Firstly, the extent to which applicability of and values for BS requirements for NR may differ due to factors other than deployment, and whether it is appropriate to capture these differences by means of differentiated BS classes. Secondly, whether aspects of the deployment scenario associated with each BS class should be captured in the TS by means of a single representative parameter from the simulation as of today (and in case a single parameter is desirable, what that parameter should be).
Further feedback and discussion on these questions is encouraged.
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