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1.
Introduction
Measurement interval of frequency error in FR1 and FR2 is currently defined as 1 ms in TS 38.101-1 and TS 38.101-2 [1][2]. However considering the signal processing to derive EVM, there is a misalignment between frequency error, carrier leakage and EVM. In this paper we propose to align the interval between them.

2.
Discussion
Figure 1 is an extract of Figure F.1-1 in TS 38.101-1 [1] to show the measurement process of EVM within a test equipment. As can be seen below, a measured result of frequency error is used to calibrate the obtained data for EVM (RF correction block surrounded in red) before calculating EVM (surrounded in blue). Carrier leakage is also calibrated out from the obtained data at the same RF correction block.
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Figure 1: Extract of EVM measurement points from TS 38.101-1 Figure F.1-1

However the measurement interval of the frequency error is currently defined as 1 ms in TS 38.101-1 and TS 38.101-2 while the interval for EVM and carrier leakage is defined as one slot. So there is a misalignment of the interval in the corresponding measurement point of EVM. 
Observation 1: There is a misalignment of measurement interval between frequency error, carrier leakage and EVM in TS 38.101-1 and 38.101-2. Thus EVM measurement points include inconsistencies.
Considering an impact of the misalignment in the data processing and an error with the calculated data, it is natural that we describe the measurement interval by “one slot” basis.  Therefore we propose to correct the current measurement interval for frequency error.

Proposal 1: Align the measurement interval of frequency error with carrier leakage and EVM, i.e. “one slot” in TS 38.101-1 and 38.101-2.

For additional information, TS 38.521-1 [3] and TS 38.521-2 [4] have Annex E to describe detailed signal processing of acquired data. And its concept is already based by one slot. Extracts of the TS 38521-1 Annex E can be seen in 5. Appendix A below.


3. Conclusion
In this contribution we pointed out the misalignment of the measurement interval between frequency error, carrier leakage and EVM for NR FR1 and FR2 

Observation 1: There is a misalignment of measurement interval between frequency error, carrier leakage and EVM in TS 38.101-1 and 38.101-2. Thus EVM measurement points include inconsistencies.
Proposal 1: Align the measurement interval of frequency error with carrier leakage and EVM, i.e. “one slot” in TS 38.101-1 and 38.101-2.
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5.
Appendix A – Extracts from TS 38.521-1 Annex E
E.2.2
Output signal of the TX under test

The output signal of the TX under test is acquired by the measuring equipment and stored for further processing. It is sampled at a sampling rate of 122.88 Mbps. In the time domain it comprises at least 10 uplink subframes. The measurement period is derived by concatenating the correct number of individual uplink slots until the correct measurement period is reached. The output signal is named z(ν). Each slot is modelled as a signal with the following parameters: demodulated data content, carrier frequency, amplitude and phase for each subcarrier, timing, carrier leakage.

NOTE 1:
TDD

Since the uplink subframes are not continuous, n slots should be extracted from more than 1 continuous radio frame where 
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E.3.1
Pre FFT minimization process

Before applying the pre-FFT minimization process, z(ν) and i(ν) are portioned into n pieces, comprising one slot each, where n is as defined in Annex E.2.2.

Each slot is processed separately. Sample timing, Carrier frequency and carrier leakage in z(ν) are jointly varied in order to minimise the difference between z(ν) and i(ν). Best fit (minimum difference) is achieved when the RMS difference value between z(ν) and i(ν) is an absolute minimum.

The carrier frequency variation and the IQ variation are the measurement results: Carrier Frequency Error and Carrier leakage.

From the acquired samples n carrier frequencies and n carrier leakages can be derived.
NOTE 1:
The minimisation process, to derive carrier leakage and RF error can be supported by Post FFT operations. However the minimisation process defined in the pre FFT domain comprises all acquired samples (i.e. it does not exclude the samples in between the FFT widths and it does not exclude the bandwidth outside the transmission bandwidth configuration

NOTE 2:
The algorithm would allow deriving Carrier Frequency error and Sample Frequency error of the TX under test separately. However there are no requirements for Sample Frequency error. Hence the algorithm models the RF and the sample frequency commonly (not independently). It returns one error and does not distinguish between both.

After this process the samples z(ν) are called z0(ν).
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