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1 Introduction
In the WF [1] the consequences of adopting a baseband-only approach on UE measurements was provided:

UE reporting requirements for baseband testing
· In order to set up a two stream radiated connection to the DUT which does not include the antenna pattern it is necessary to use a cross-polarized point source transmission an then invert the channel matrix to enable independent control of the signals reaching each baseband receiver
· To do this requires that the UE supports power measurement reporting per receiver port in a similar way to the RSAP measurement defined I 36.978 for LTE (but not based on CRS)
· This UE measurement is sufficient to adopt proposal 1 [pure baseband testing]
· The relative phase between receivers is not required to calibrate the basic connection
· Relative phase is required to enable UE antenna pattern measurement
· UE antenna pattern measurement is not required for isotropic antenna pattern emulation
This paper expands on these new UE requirements and proposes next steps.
2 Discussion
It is clear that existing UE measurements required for network operation do not support per port measurements and so it is necessary to define UE special conformance testing functions to be specified in 38.509 by RAN5. The precedence for this exists in TR 36.978 for the antenna test function (ATF) defined for the RTS MIMO OTA test method.
It is noted from [1] that the most basic requirement is for a per antenna port power measurement, and that the relative phase between the ports is not essential It is also noted from the meeting minutes that not having the relative phase may make the measurement process slower and less accurate.

The definition of an ATF for NR to support pure baseband testing seems self-evident, however, the effort involved in defining such an interface falls short of the capabilities in TR 36.978 to provide phase as well as amplitude measurements. The addition of phase to the ATF significantly extends the scope of what can be done using simplified test setups to include the antenna pattern. These will be necessary for any extension beyond cross polarized 2x SU-MIMO as discussed in [2]

The effort involved in setting up an ATF for NR will require some work but the addition of a phase component to significantly expand the potential of two-stage testing to include the antenna pattern and higher orders of MIMO seems quite small and it should be considered an investment in future test capability to include the phase aspect in the initial definition to minimize the impact of rework and potential cross-release issues.

In addition, the applicability of such an ATF to LTE and NR at FR1 seems evident and from Rel-15 onwards, the definition of an ATF base on TR 36.978 for all UE should be considered as the current optional support wil result in fragmented test method development for advanced receiver features.

3 Conclusions
RAN4 should look beyond the immediate needs of pure baseband testing when specifying an NR ATF capability in 38.509 by adding a phase difference measurement as well to enable flexibility in future test methods for higher order MIMO and end to end metrics including the UE antenna pattern.
In addition, such and ATF should be considered for LTE and NR at FR1.

A draft LS is provided in [3].
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