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Introduction
This contribution is providing our view on the need of UL UBF for NR FR2 MIMO as proposed in [1].
Discussion
In [1], it was proposed to mandate the UL UBF for DL NR FR2 MIMO OTA test cases
Proposal: Adopt the usage of the Tx Only condition in the UE beam lock function (UBF) as required test condition for FR2 NR MIMO OTA methodologies.
The UBF was originally defined [2] for the TRP metric to be evaluated without the need to have independent measurement and link antenna positioning needs, i.e., it enabled the simplified DFF and IFF methodologies [3] to perform TRP scans with the UL beam locked towards the TX beam peak direction prior to the 3D TRP scan. While the UL UBF is now commonly used for many TX test cases, only the maximum input level DL test case requires the DL UBF. However, RAN5 decided not to test this test case on any of the FR2 bands [4].
[bookmark: _Ref23495714]Observation 1: No DL test cases are tested with UL and/or DL UBF
Link antennas are traditionally placed in close proximity of the DUT mounted in the centre of the quiet zone to reduce the path loss between link antenna and DUT and to allow near-field coupling with potentially less distinct nulls in the DUT antenna pattern in the near field when compared to the far field. Link antennas furthermore are commonly placed in the opposite direction of the measurement direction to reduce the effect, e.g., ripple, of the link antenna on the actual measurements. 
[bookmark: _Ref23495720]Observation 2: Link antennas are generally placed in close proximity and in opposite directions of the measurement antenna(s)
For NR FR2 MIMO OTA, an example system implementation is illustrated in Figure 1 with DL MIMO probes (spread out in AZ and EL) illustrated in red and the link antenna in green (placed in close proximity and in a direction opposite to the DL MIMO probes). With the proposed approach in [1], the connection with the link antenna would be established first and the UL beam would be locked towards the link antenna. Subsequently, the DL MIMO performance would be tested with the DL MIMO probes. The concern with this approach is that the initial connection establishment could activate an antenna panel (shown schematically in blue) that covers the hemisphere in the direction opposite of the MIMO probes. The UL UBF could therefore result in very poor DL MIMO performance as the antenna array could have very limited DL beam steering capabilities towards the direction of the DL MIMO probes. For instance, without an initial UL UBF with the UL link antenna, the UE could activate the yellow antenna panel with optimized performance towards the hemisphere where the DL MIMO probes are located. 
[bookmark: _Ref23495724]Observation 3: The UL UBF for NR FR2 MIMO OTA could results in undesirable, very poor measured DL MIMO OTA performance
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[bookmark: _Ref23492642]Figure 1: Illustration of example NR FR2 MIMO Setup

During the ad-hoc discussion of [1], it was suggested to place the link antenna between the DL MIMO OTA probes as illustrated in Figure 2.
[image: ]
[bookmark: _Ref23494839]Figure 2: Illustration of example NR FR2 MIMO Setup with link antenna placed in close proximity of DL probes
As illustrated, this would activate the correct antenna panel (shown in yellow) and therefore yield the correct DL MIMO performance. However, it is not clear why the UL UBF with this particular link antenna configuration is needed. More importantly, this link antenna configuration is very restrictive and limits other approaches
[bookmark: _Ref23495728]Observation 4: The need for UL UBF with suggested link antenna configurations is not clear and requiring the link antenna to be placed in close proximity of DL probes is too restrictive
[bookmark: _GoBack]Based on the observations noted in this document, it is proposed not to require the UL UBF for NR FR2 MIMO OTA test cases at this point without closer investigations and more experience with these test cases. 
[bookmark: _Ref23495734]Proposal 1: Do not require the UL UBF for NR FR2 MIMO OTA test cases at this point without closer investigations and more experience with these test cases 
Conclusion
The following observations and proposals were made in this contribution
Observation 1: No DL test cases are tested with UL and/or DL UBF
Observation 2: Link antennas are generally placed in close proximity and in opposite directions of the measurement antenna(s)
Observation 3: The UL UBF for NR FR2 MIMO OTA could results in undesirable, very poor measured DL MIMO OTA performance
Observation 4: The need for UL UBF with suggested link antenna configurations is not clear and requiring the link antenna to be placed in close proximity of DL probes is too restrictive
Proposal 1: Do not require the UL UBF for NR FR2 MIMO OTA test cases at this point without closer investigations and more experience with these test cases
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