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Introduction
FR2 power requirement discussions were first focused on handheld devices only. Fixed wireless access (FWA) devices later followed and were approved to be further studied [1]. For both minimum peak EIRP and spherical coverage, it was evident that the expected performance from FWA devices was different than that of handheld devices.

In the RAN4 #86bis meeting, companies expressed interest in new UE types not yet discussed. After several discussions, we compiled the expected performance for each of the UE types. The intention was to determine if we could distinguish the UE types based on their expected performance, and thus find the best way to divide power classes. A table summarizing the UE types and expected performance of the power parameters was included in the approved Way Forward [4]. The table is found below: 
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We emphasize that the Comments column of the table above has a note clearly stating that the description in the column is 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



Connected devices will go beyond smartphones in 5G. The NR study on test methods reflects this in the variety of UE types found in its scope [7]. The study also made a point not to preclude future devices, which combined with having multiple UE types in a single power class, has testability implications we have yet to fully discuss. In this paper, we present our views on how we can approach these implications in future FR2 testability work.


Discussion
Power classes and UE types
While FR2 power class requirements were defined with specific architectures and UE types in mind [5], the power classes themselves are agnostic to UE type. As detailed in [8] and captured in [5], discussions have concluded that other UE types should not be precluded from operating in the same power. That is, of course, only if the UE meets all the requirements captured in the power class.
	
Observation 1: Power classes in FR2 were intended to be agnostic to UE type and common understanding is that several UE types can operate under the same power class, as long as they can meet its requirements.

Feedback received on the above point during RAN4 #91 supported this fact, with a caveat for PC1 since the UE type must be a fixed device on a fixed platform [9]. This aspect is implied in the maximum EIRP of PC1, therefore it is already captured in the requirements. In the following section we examine the potential impact different UE types can have on testability related topics.

Testability impact
With more than one UE type per power class, a manufacturer declaration of the UE’s power class will be needed for conformance testing. Also, both test tolerance and measurement uncertainty will be derived per power class; and while performance requirements are the same in each power class, the size of the UE types can be significantly different and this will impact the testing methodology and quiet zone (QZ) size.

Observation 2: For conformance testing, a manufacturer declaration of the UE’s power class will be needed. 

Observation 3: The size of a UE impacts the testing methodology and QZ size, therefore there are testability considerations we should further discuss.

Test tolerances and measurement uncertainties are derived using two DUT sizes: DUT ≤ 15cm, and DUT ≤ 30cm [10]. While these dimensions make sense for smaller devices (smart phones and tablets), they preclude larger potential UE types like laptops. It is worth noting that laptops are listed in the UE types within scope of the NR Study on test methods [7]; and that other potentially large UE types are not precluded in the study.

Observation 4: Laptops and larger devices are within the scope of the NR study on test methods, and thus should not be precluded by an insufficiently large DUT size.

Details of the DUT and quiet zone sizes for smartphones and tablets are found in Appendix D of TR38.810 [7]. As captured below, the section also states that alternate quiet zone sizes can be defined for larger DUTs. In fact, during RAN4 #91 a larger QZ of 30cm was approved [11,12]. 

[bookmark: _Toc13051420]D.2.4	Size of the quiet zone
The size of the quiet zone within which the variations of measurements are evaluated depends on the size of the DUT. For smartphones, the quiet zone shall be considered a sphere with radius of R=7.5cm. . For larger smartphones and tablet type devices, the quiet zone shall be considered a sphere with radius of R=15cm. Alternate quiet zone sizes can be defined for even larger DUTs.

The quality of quiet zone procedure for systems supporting larger quiet zone sizes can be performed for the largest quiet zone radius only and the results can be applied to the smaller quiet zone radius. Performing separate sets of quality of quiet zone measurements for different radii is not precluded.


However, to avoid precluding larger UE types such as laptops, we should consider increasing the size beyond 30cm. Of course, this larger quiet zone requires discussion of feasible sizes and potential issues. Future FR2 testability RAN4 work can focus on assessing whether the quality of a larger QZ will be significantly degraded. Considering this will likely impact RAN5 work, RAN4 should inform them of the importance of extending this work to larger UE types and the eventual outcome of our discussions.

Observation 5: Since a power class can have multiple UE types with different sizes, increasing the quiet zone size can help ensure we do not preclude larger UE types.
Proposal 1: RAN4 should have future FR2 testability work whose objective is to discuss the feasibility of a larger QZ, any potential issues with implementing this larger QZ, and assessing if the QZ is significantly degraded. Both the importance of this study and the outcome of the discussions will be informed to RAN5.
Conclusions
This paper highlighted important testability considerations for FR2 UE types that should be further studied. The following observations and proposals were made:

Observation 1: Power classes in FR2 were intended to be agnostic to UE type and common understanding is that several UE types can operate under the same power class, as long as they can meet its requirements.

Observation 2: For conformance testing, a manufacturer declaration of the UE’s power class will be needed. 

Observation 3: The size of a UE impacts the testing methodology and QZ size, therefore there are testability considerations we should further discuss.

Observation 4: Laptops and larger devices are within the scope of the NR study on test methods, and thus should not be precluded by an insufficiently large DUT size.

Observation 5: Since a power class can have multiple UE types with different sizes, increasing the quiet zone size can help ensure we do not preclude larger UE types.

Proposal 1: RAN4 should have future FR2 testability work whose objective is to discuss the feasibility of a larger QZ, assess if this QZ is significantly degraded, and summarize any potential issues with its implementation. Both the importance of this study and the outcome of the discussions will be informed to RAN5.
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“Note: these notes are meant to illustrate examples that have the requirements listed, other examples are not
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