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12.x
Measurement uncertainty for TX directional requirements
12.x.1
FR1

12.x.1.2    OTA output power dynamic range

12.x.2.2.1  General

The output power dynamic range MU for FR1 for 0 - 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.

Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
12.x.2.2.2  MU value

The MU value was agreed to be +/- 0.4 dB for all bands from 0 to 6 GHz. Refer to [25] for further information.
12.x.1.3    OTA transmitted signal quality – frequency error
12.x.2.3.1  General
The frequency error MU  for FR1 for 0 - 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.

Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
12.x.2.3.2  MU value

The MU value was agreed to be +/- 12 Hz for all bands from 0 to 6 GHz. Refer to [25] for further information.
12.x.1.4    OTA transmitted signal quality - EVM

12.x.2.4.1  General

The EVM MU for FR1 for 0 - 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.

Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
12.x.2.4.2  MU value

The MU value was agreed to be +/- 1%  for all bands from 0 to 6 GHz. Refer to [25] for further information.
12.x.1.5    OTA transmitted signal error – timing alignment error

12.x.2.5.1  General

The timing alignment error MU for FR1 for 0 - 4.2 GHz was agreed to be the same as for eAAS. It is expected that the measurement chamber setup, calibration and measurement procedures and the MU budget will be identical for E-UTRA and NR.

Furthermore, for the frequency range 4.2 – 6 GHz, the chamber and instrument uncertainties are the same as those for the frequency range 3 – 4.2 GHz, assuming testing of a BS designed for operation in licensed spectrum.
12.x.2.5.2  MU value

The MU value was agreed to be +/- 25 ns  for all bands from 0 to 6 GHz. Refer to [25] for further information.
12.x.1.6    OTA occupied bandwidth

12.x.2.6.1  General

The MU for the OTA occupied bandwidth depends on the roll-off of the transmitted signal and the instrument MU, not on the OTA chamber related MU. In principle, the occupied bandwidth MU was agreed to be the same as for E-UTRA/eAAS [x.x]. However NR covers larger BS channel bandwidths than E-UTRA, and thus additional MU relating to larger channel bandwidths were estimated. The MU was decided based on the density of power measurements within the channel bandwidth and the expected test instrument performance.
12.x.2.6.2  MU value

The MU was agreed to be +/- 100 kHz for BS channel bandwidths up to 10 MHz, +/- 300 kHz for 10 MHz < BS channel bandwidth ≤ 50 MHz and +/- 300 kHz for 50 MHz < BS channel bandwidths ≤ 100 MHz.
12.x.2
FR2

12.x.1.2    OTA output power dynamic range

12.x.2.2.1  General

Similarly to FR1, since the OTA output power dynamic range requirement is a relative measurement, only the test equipment uncertainty is of importance. 
12.x.2.2.2  MU value

Based on expected test equipment uncertainty, the output power dynamic range MU for FR2 was decided to be +/- 0.4 dB (same as for FR1).
12.x.1.3    OTA transmitted signal quality – frequency error
12.x.2.3.1  General
Similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the frequency error MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance.
12.x.2.3.2  MU value

Based on expected test equipment performance, the MU for frequency error was decided to be +/- 12Hz (same as for FR1).
12.x.1.4    OTA transmitted signal quality - EVM

12.x.2.4.1  General

Similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the EVM MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance.
12.x.2.4.2  MU value

Based on expected test equipment performance, the MU for EVM was decided to be +/- 1% (same as for FR1).
12.x.1.5    OTA transmitted signal error – timing alignment error

12.x.2.5.1  General

Similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the TAE MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance.
12.x.2.5.2  MU value

Based on expected test equipment performance, the MU for TAE was decided to be +/- 25 ns (same as for FR1).
12.x.1.6    OTA occupied bandwidth

12.x.2.6.1  General

Similarly to FR1, as long as the link budget is sufficient to provide a signal at the test equipment that is within its operating range, then the occupied bandwidth MU depends only on the test equipment MU. In the beam center, for a CATR, there is sufficient link budget and thus the MU was decided based on expected test equipment performance, considering the agreed density of power measurements in the frequency domain.
12.x.2.6.2  MU value

Based on expected test equipment performance, the MU for occupied bandwidth was decided to be +/- 600 kHz (same as for FR1 for channel bandwidths greater than 50 MHz).
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