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1. Introduction
During last RAN4#95-e meeting, issue related to NR BS EVM equalizer moving average was raised in [1] by TE vendors. Current implementation of EVM equalizer in NR BS specifications (i.e. 38.104, 38.141-1, 38.141-2) has impact on EVM measurements. After discussion a Way forward was agreed in [2].
In this contribution we further discuss EVM equalization issue for NR BS. 
2. Discussion
Following outcome and agreement after discussion from last meeting is captured in WF [2]:
· Proposal 1: Further discuss and finalize wording modification in next RAN#4 meeting (RAN4#95-e)
                Interested companies are encouraged to provide further comment and feedback.

· Proposal 2: TE venders are to provide clarification on calculation detail.

Currently following interpolation from the equalizer coefficients is described in specification (example from 38.141-2):
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 for each subcarrier.
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The subsequent 7  subcarriers are averaged  over 5, 7 .. 17 subcarriers  

From the 10 th   subcarrier onwards the  window size is 19 until  the upper edge of the  channel is reached an d  the window size  reduces back to 1  

The first  reference  subcarrier  is not  averaged  

The second  reference  subcarrier is the  average of the  first three  subcarriers  

Reference subcarriers  


Figure L.6-1: Reference subcarrier smoothing in the frequency domain

During last meeting there was also proposal of modification on current description in specification (blue text shows potential modification):

The moving average window size is 19 and averaging is over the DM-RS subcarriers in the allocated RBs. For DM-RS subcarriers at or near the edge of a set of contiguously allocated RBs or when the allocation size is smaller than the moving average window, the window size is reduced accordingly as per figure L.6-1.   
It is not clear from the proposed modification how the moving average window size is reduced for DM-RS subcarriers at or near the edge of a set of contiguously allocated RBs. Also, it is not clear whether the allocated RBs at the channel bandwidth edges should be handled the same way as other allocated RBs inside the channel bandwidth. Moreover, the dominant interference on the received signal in the measurement equipment in both conducted and radiated cases is AWGN, and it is well-known that averaging n AWGN samples will reduce the noise variances by a factor of n. Therefore, reducing moving average window size will lead to less accurate equalizer coefficient estimation because of the increase in AWGN variance comparing to window size of 19.

Observation 1: Less accurate equalizer coefficient estimation with smaller average window size because of the increase in AWGN variance comparing to window size of 19.

It should be also noted that the issue is the most important for single PRB test models (i.e. NR-FR1-TM2, NR-FR1-TM2a, NR-FR2-TM2).
Observation 2: When analysing solution, the focus should be made on single PRB test models.

3. Conclusion

In this contribution, we discuss further EVM equalization for NR BS. We have made following observations:
Observation 1: Less accurate equalizer coefficient estimation with smaller average window size because of the increase in AWGN variance comparing to window size of 19.
Observation 2: When analysing solution, the focus should be made on single PRB test models.
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