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Introduction
Power class discussions in FR2 first focused only on handheld devices. Then, fixed wireless access (FWA) devices were addressed and agreed to be further analyzed [1]. It was clear that the expected performance from FWA devices was different than that of handheld devices, for both minimum peak EIRP and spherical coverage [2-3].

Later, during the RAN4 #86bis meeting, companies expressed interest in other UE types that had not yet been discussed. In offline discussions and an ad hoc session, we compiled the expected performance for each of the UE types. At the time, the idea was to figure out if we could distinguish between the types we had based on expected performance, and then determine the best way to divide power classes. In the approved Way Forward [4], there is a table summarizing the UE types and expected performance for the power parameters. This table is found below: 
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It is important to highlight that the Comments column in the table above has a note clearly stating that the description in the column was only meant to provide context for the examples used and should not preclude other UE types from being included. Moving forward, these were the assumptions used to derive the requirements of the four FR2 power classes we have today.

As the requirements for the four power classes were approved, it was difficult to refer to them by their power class number, since the number does not provide any insights on what performance to expect or the assumptions used to derive the requirements. Thus, it was then agreed to introduce background information on how the power classes were derived, including the UE type, into TR 38.817-01 [5]. Shortly after, the UE type table was added to TS 38.101-2 [6].

Table 6.2.1.0-1: Assumption of UE Types 
UE Power class
UE type
1
Fixed wireless access(FWA) UE
2
Vehicular UE
3
Handheld UE
4
High power non-handheld UE



Since other UE types were not precluded and are expected in 5G, we have to assume that a power class may have more than one type of UE. However, this has not been thoroughly discussed in RAN4 and there may be some important implications we need to address. In this paper we go over some of these points. 
	
Discussion
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FR2 power class requirements were defined with specific architectures and UE types in mind [5]. While the intention was to have the power classes be agnostic to UE type, a UE type table was introduced to TR 38.817-01 for background information. Initial discussions of UE types in FR2 note that other UE types should not be precluded [4]. However, later on the UE type table was included in TS 38.101-2 [6]. This makes it harder to know for sure if the common understanding in RAN4 is that a power class is linked to a single UE type, or that it may have more than one UE type.

Observation 1: Power classes in FR2 were intended to be agnostic to UE type. However, with the full set of power class requirements defined and a UE type table included in TS 38.101-2, it is hard to know if the common understanding in RAN4 is that a power class implies a single UE type.

Proposal 1: We should verify companies’ understanding of power classes in FR2: if it implies a single UE type, or if several UE types can operate under the same power class.

This point is important for many reasons, one being that we have not directly addressed all potential UE types in RAN4 discussions and should avoid precluding them. To do this, we have to align on the fact that several UE types can operate under the same power class in FR2, so long as they meet the specific power class requirements.

Proposal 2: Any UE type that meets the approved requirements of a specific FR2 power class, can operate under said power class. 

Impact on testability is very important, since it is crucial to know the UE’s power class. A manufacturer declaration of the UE’s power class will likely be needed for conformance testing. Also, measurement uncertainty will be derived per power class; and while performance requirements are the same, the size of the UE types can be significantly different and this will impact the testing methodology.

Observation 2: The size of a UE impacts the testing methodology, therefore there are testability considerations we should further discuss and better understand.
Conclusions
In this paper, we discussed how the four power classes were derived in FR2, and highlighted important considerations for new UE types that we should further study. The following observations and proposals were made:

Observation 1: Power classes in FR2 were intended to be agnostic to UE type. However, with the full set of power class requirements defined and a UE type table included in TS 38.101-2, it is hard to know if the common understanding in RAN4 is that a power class implies a single UE type.

Proposal 1: We should verify companies’ understanding of power classes in FR2: if it implies a single UE type, or if several UE types can operate under the same power class.

Proposal 2: Any UE type that meets the approved requirements of a specific FR2 power class, can operate under said power class.

Observation 2: The size of a UE impacts the testing methodology, therefore there are testability considerations we should further discuss and better understand.
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