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1.
Introduction
Some TE vendors and a chamber maker had an offline call to discuss on common test setup for FR2 in July [1]. However there was almost no consensus made during the telecon. So this contribution introduces our views again for a further discussion. 
2.
Discussion
2.1
Background
Following items were listed in [2] as assumptions which we need to make a consensus at RAN5 #80.

Establish common setup assumption for the OTA part of setup including:

- Maximum transmittable power of power amplifier (P1dB, IP3, etc.) (DL power output)

- NF of the LNA (UL measurement)

- Conducted loss between PA/LNA and measurement antenna

- Measurement antenna gain + free space path loss

- Distance between measurement antenna and DUT for DFF and distance of measurement antenna to reflector for IFF

- Presence of components inside the OTA chamber during quality of the quiet zone evaluation (e.g. E-UTRA anchor antenna, additional FR2 link antenna, power supply cables)

- Other factors not precluded
2.2
Views from Anritsu
First we introduce our views on the common test setup. Example of block diagrams for in-band tests and spurious tests are provided in appendix A.
Maximum transmittable power of power amplifier (P1dB, IP3, etc.) (DL power output)
Considering a currently available PAs from the market, we propose following P1dB.
36 dBm at 28 GHz range

32 dBm at 39 GHz range

NF of the LNA (UL measurement)

3.0 dB from 18 to 40 GHz
5.0 dB from 40 to 60 GHz

Other frequency ranges are FFS.

Conducted loss between PA/LNA and measurement antenna

10 dB (excluding antenna gain) between PA and measurement antenna. 
Losses between measurement antenna and LNA depend on test cases and paths for each frequency range.

Measurement antenna gain + free space path loss

Approximately 10 dB (antenna gain) - 61.8 dB (Free space path loss) @ 29.5 GHz, 11dB - 64.5 dB @ 40 GHz.
Distance between measurement antenna and DUT for DFF and distance of measurement antenna to reflector for IFF

[0.75 m] from measurement antenna to DUT for DFF. 1 m from measurement antenna to reflector for IFF. 
Presence of components inside the OTA chamber during quality of the quiet zone evaluation (e.g. E-UTRA anchor antenna, additional FR2 link antenna, power supply cables)

Positioner, LTE anchor, FR2 link antenna, [Power supply cable]
In addition to the items above, we would also like to propose following items to be decided in RAN5.

Supported DUT size
30cm maximum by IFF, 15cm maximum by DFF.
Variety of test setups
We separated the test setup into two, one for in-band test, and the other for spurious test. However it does not mean we need to separate them completely. We propose only to separate paths for Tx/Rx depending on test cases, and SS and anechoic chamber can be used commonly. 
Additional link antenna(s)
In addition to the LTE anchor antenna, we assume that a link antenna(s) for FR2 might be needed.

Considering the performance of UEs based on 50%-ile spherical coverage requirement, there is a chance that link failure might occur with FR2 signals even though Tx only UBF is working. 

This depends on the decision that we will utilize test mode or not.
Paths for FR2a (n257, n258, n261) and FR2b (n260, [n259])
Conducted part including measurement antenna is separated in two, one for FR2a, and the other for FR2b. (Both for in-band and spurious tests)

This is caused by the performance of commercially available power amplifier.

Otherwise test cases which are related to the maximum input power and ACS case 2 will have to accept additional relaxation of test requirements.

Low PSD test cases will also be influenced due to the additional decrease of SNR .

This also means we cannot conduct a test for FR2 inter band CA (FR2a + FR2b).

   Solution 1: Additional relaxation of test requirement

   Solution 2: Limitation of DUT size.
Additional limitation of design with spurious test setup
For some UL paths for spurious emission test, two paths are needed for the same frequency range to avoid unwanted high power input to LNAs. One is for Tx spurious test (through), the other is for Rx spurious test (with LNA).

Because of the restriction of minimum peak EIRP (+43dBm) requirement, we must take account of a possibility that a high power input might be received in a case of Tx spurious emission test. However measurement paths for frequency range from 18 GHz to 50 GHz cannot equip filters in the paths.

For other UL paths whose frequencies are away from carrier frequency, LPF or HPF can be used.
Treatment of band n259 (40.5 GHz to 43.5 GHz)
We propose also to take account of band n259 though this band is not defined in the core spec yet. But there is a possibility that we should separate the MU values for this frequency range due to comparatively low SNR.
Maximum size of DUT which can be tested by black box approach
We propose to apply 30 cm maximum by IFF. 
Proposal 1: RAN5 captures agreed assumptions as common test setup in TP to TR 38.903 [3] in this meeting.


3. Conclusion
In this contribution, we introduced our views on the common test setup in FR2 for measurement uncertainty estimation.
Proposal 1: RAN5 captures agreed assumptions as common test setup in TP to TR 38.903 [3] in this meeting.
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5.
Appendix A – Block diagram of common test setup
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Figure A-1: Example of block diagram for in-band test setup
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Figure A-2: Example of block diagram for spurious test setup
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