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1 Introduction
For 7-24GHz UE RF study, the RF requirement type and transceiver characteristic are in the study range. Testability part is focus on the study on RF connectors.
This paper provides the testability of NR UE RF study of 7-24GHz.
2 Text proposal
<Start of the TP>
6.3.1.4
Testability considerations

FR2 UE requirements carry with them an additional layer of complexity associated with beam management procedures both for the network and the UE, and additionally antenna array RF architecture for the UE. This complexity provides a motivation to determine whether conducted UE RF requirements over the entire frequency range of 7.125 to 24.25 GHz are feasible.

A reasonable starting point for this analysis is in the form of a connector and probe capability study, as shown in table 6.3.1.4-1.

Table 6.3.1.4-1: Antenna connector and probe capability
	Supplier
	Connector dimensions

(mm)
	Frequency range

(GHz)
	IL

(dB)
	VSWR

	Supplier A
	< 2x2
	0 - 12
	< 2
	< 1.6

	Supplier B
	< 3x3
	0 - 11
	< 2
	< 1.5

	Supplier C
	< 3x3
	0 - 11
	< 2
	< 1.5

	Supplier D
	< 2x2
	0 - 15 (NOTE 1)
	< 2
	< 1.6

	Supplier E
	< 4x4
	0 - 26.5
	< 0.5
	< 1.25

	Supplier F
	< 2x2
	0 - 11
	< 0.3
	< 1.4

	Supplier G
	< 5x2
	0 - 26.5
	< 0.4
	< 1.4

	NOTE: Operation up to 12 GHz per spec sheet; operation up to 15 GHz feasible based on experimental data.


When evaluating the connector from Supplier D, it was possible to verify experimentally that the connector’s use up to 15 GHz (i.e. 3 GHz above the spec sheet) is feasible. Evaluations of connectors from Supplier E and Supplier G have revealed that the full range of the frequencies in this study item’s scope is supported; however, the connector dimensions pose a mechanical challenge to their integration into a handset form factor. In this aspect, an outlook on future capabilities in terms of connector dimensions is needed rather than a survey of currently available dimensions.

Market need tends to identify innovation trends, and it is feasible that a convergence of an actual band plan, deployment scenario, and real market need can promote the industry to further innovate the connector technology to enable integration into a handset form factor.

Radiated measurements are needed if beamforming is needed to meet the system performance requirements or conducted measurements are otherwise insufficient to verify the system performance.

For frequencies larger than 20 GHz, the AIP technology has become a mainstream choice for RFIC and antenna capsule. It implements antennas with dies. It can improve the mmW signal integrity and help forming an array of antenna elements to get more directional gain. Since antennas cannot be removed from the package, testing has to be considered with OTA measurements. This is the reason NR FR2 only define the OTA RF requirements. 
<End of the TP>
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