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1 Introduction

During RAN4#98-e, consideration was given on whether the concept of classes should be introduced for repeaters. This contribution reviews the concept of BS and UE classes and further considers the need for class definitions for repeaters.
2 BS classes and UE power classes
In the basestation specifications, three classes of BS are introduced; wide area, medium range and local area. The intention of BS classes is that the BS is declared as being intended for deployment in a particular scenario and then that the requirements applicable in the specifications are applicable for the scenario. A BS can be declared as 

· wide area, in which case it is intended for macro deployments serving relatively large urban cells or rural cells

· medium range, in which case it is intended for local micro BS deployments, generally serving hotspots

· local area, in which case it is intended for pico type deployments, e.g. indoors

In the FR1 specifications, the BS class impacts the output power limit, operating band unwanted emissions and sensitivity. The output power limit is based on heterogeneous network co-existence studies for downlink; if for example a local area BS would transmit with very high power then it could degrade performance for UEs attached to a more distant macro of a neighbor operator. It is important to note that the power limits are not requirements; the BS is free to declare any rated power up to the limit. Also, the BS power does not define the class; the class is defined by the intended scenario and then the power limit is a limit based on the scenario.

The different sensitivities reflect the fact that link budgets differ for the different scenarios. The sensitivity can be reduced for smaller cells but should not be reduced so far that the UEs served in the small cell need to transmit at high power (which could cause interference towards other operators).

The operating band unwanted emissions requirements are also differentiated between classes.

For FR2, there are no limits on the power as no co-existence issues were envisaged. The sensitivity in FR2 is declared within a range; the ranges for declaration differ slightly between classes, but in any case are wide. Unwanted emissions requirements for FR2 are independent of the class. Thus, for FR2 the declared class is of almost no importance.

UE power classes are a very different concept from BS classes. UEs are not classified based on envisaged deployment scenario because in general they are intended to roam to different locations. UE power classes place requirements on the UE to deliver a specific output power level (subject to variations due to MPR, A-MPR, P-MPR etc.). The power classes can be related to different types of UE (handheld, high power, vehicular, CPE etc.). The output power requirements for the different UE classes are set considering co-existence to neighbor networks. Also, other requirements, such as sensitivity differ between UE classes.

3 Classes for repeaters
It is easy to envisage that different types of repeater may be used for different deployment scenarios. A repeater for an indoor environment may be placed more arbitrarily, whereas a repeater in a tunnel or a rural environment may be planned and placed by the operator and may have a directional antenna pointing towards the BS.

Since the BS output power limits have been defined taking into account inter-operator co-existence in heterogeneous network scenarios, it follows that repeater if repeaters follow the same limits for the same types of scenario, DL co-existence can be provided for.

In the uplink, there is potentially a significant risk of interference towards other networks if repeaters with much higher TX power than any UE power classes are placed arbitrarily. However, if an operator deploys a repeater with a directional antenna in a planned manner and taking into account nearby BS then by means of planning interference may be avoided.

The local area BS class output power limit is 24dBm, which is 1dB greater than a handheld UE and lower than high power UEs. It may be envisaged that a local area repeater with such a limit is not likely to cause interference to neighbor operators.

Medium range and wide area repeaters are likely to be installed by the operator and may be more carefully planned to avoid interference to other operators by means of directive antennas to the BS; in this case a greater UL power may be more acceptable.

For IAB, the concept of class is used for the IAB-MT with a similar intention; the local area IAB-MT is lower power and can be deployed arbitrarily, whereas the wide area IAB-MT class is higher power and needs to be planned and deployed by an operator.

Thus, in our view it is useful and necessary to differentiate repeater requirements on output power and emissions based on deployment scenario for FR1. The existing BS classification of wide area, medium range and local area is sufficient and re-using these classes enables straightforward mapping of the different OBUE requirements (which differ according to BS class).
For FR2, since the class impacts nothing apart from the range of declarations for sensitivity (which are anyhow pretty wide) we do not see as much importance to differentiate classes. However, as discussed in [1], it may be useful to create classes for FR2 relating to whether there is an UL power limit or not.
4 Conclusion

Proposal 1: At least for FR1, introduce classification of repeaters as wide area, medium range or local area in the same manner as BS.
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