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1
Introduction
As part of the NR SI [1], discussions of the testability of UE RF characteristics have been ongoing with a number of agreements captured in [3], [4], and [5]. Although most testability discussions have focused on the challenges associated with measuring RF characteristics at high frequency (f > [6] GHz), it is necessary to also reach agreements on the testability of frequencies below [6] GHz.
2
Discussion

The following observations can be made about NR UEs operating below [6] GHz:
· UE architecture may be an incremental evolution from LTE.

· Antennas may not be integrated as well-defined arrays.

· Volume constraints of a multi-antenna UE may lead to high branch imbalance between antenna elements

· Beams formed by combining multiple antenna elements may not be well defined or controlled

For frequencies below [6] GHz, NR may be viewed as an incremental innovation from LTE in PHY, MAC, and core features. However, fundamental assumptions about RF design aspects may not see significant changes. Thus, UE RF requirements should be defined in the conducted domain and tested as defined in TS 36.101 [6].
Furthermore, LTE UEs undergo over the air (OTA) verification according to TS 37.144 [7]. It is proposed to consider what aspects of the LTE OTA testing methodology can be reused for NR.

On the transmitter side, the total radiated power (TRP) test defined in Clause 6 of [7] can be applied to NR UEs as well. If NR UEs for some sufficiently high frequency range below [6] GHz are expected to integrate multiple radiating antenna elements, then an enhancement to the TRP definition in [7] may be needed. For example, a TRP requirement can be applied to each manufacturer-declared radiating element, and a calculation can be defined to derive a total or average radiated power value representing all antennas integrated into the UE operating under typical conditions (for use in link budgets, network planning, etc.). The NR test interface can be used to signal a specific test configuration to the UE.
On the receiver side, it should be studied whether the total radiated sensitivity (TRS) test as defined in Clause 7 of [7] is appropriate for multi-antenna devices (especially if the number of receive antennas is greater than two). One approach could be to define a TRS test per antenna element and, similarly to the TRP discussion above, to define a calculation to provide a total or average radiated value across all antennas expected under typical conditions (for use in link budgets, network planning, etc.). The NR test interface can be used to signal a specific test configuration to the UE.
A demodulation test under emulated multipath conditions, based on the total radiated multi-antenna sensitivity, as defined in Clause 8 of [7], should be defined. It should be studied whether an OTA test with emulated interference conditions is needed as a replacement of the related conducted test cases that verify the operation of interference mitigation and interference cancellation algorithms.
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