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[bookmark: _Ref465244136]Introduction
In current TS38.104 (v15.8.0, 2019-12 and draft v15.9.0) [1] and TS38.141-1, -2 (v15.4.0, 2019-12 and draft v15.5.0) [2][3], EVM measurement/calculation detail is described in Annex B/C, Annex H and Annex L respectively. These descriptions are based on text in TS36.141 for LTE signal and appropriate modifications have made to bring it to NR specification. This paper describes findings which still need to add modification to make description suitable for NR signal and proposes modified text.
Description
In TS38.104, Annex B.6 and Annex C.6 step3, also in TS38.141-1 Annex H.6 step 3, and in TS38.141-2 Annex L.6 step 3, there is description about EVM measurement detail and calculation of equalization under the section title “Post-FFT equalization”. In this description, there is use of moving average in frequency domain. Here is excerpt from TS38.141-2[3] in step 3 of section “Post-FFT equalization” in the Annex;
	The equalizer coefficients for amplitude and phase  and  at the demodulation reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged demodulation reference signal subcarriers. The moving average window size is 19. For reference subcarriers at or near the edge of the channel the window size is reduced accordingly as per figure L.6-1.
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Figure L.6-1: Reference subcarrier smoothing in the frequency domain

With LTE signal, this description works fine because CRS exist throughout in the frequency domain (Fig 1) and exceptional case as described in Figure L.6-1 exist only at or near the edge of channel. 
[image: ]
Fig 1. Resource allocation example of LTE test model, E-TM2 5MHz (25RB, 15KHz SCS) (Red is CRS, Blue is PDCCH, light Blue PDSCH, Orange/Green/Pink is SS and PBCH)
However, in NR, there is no CRS then, for the case of Test Model 2 and 2a which PDSCH is not allocated contiguously throughout in the frequency domain, then this makes large gap between allocated PDSCHs. In this large gap, there is no DM-RS subcarrier because none allocated.
Following figure (Fig 2) is NR TM2 (FR1) 5MHz BW 30MHz SCS resource allocation. This shows no contiguous RB/RS allocated throughout in the frequency domain. Then there is large distance, largest 27 sub-carriers in the frequency domain exist where length 19 of moving average should not be done to calculate equalizer, it’s too far, instead, each block of PDSCH/PDCCH should have own equalizer calculation. Otherwise equalization degrades result EVM value due to inappropriate equalization due to different characteristics of amplitude and phase across the gap. 
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Fig 2. NR-FR1-TM2 5MHz BW 30KHz SCS allocation example (Yellow is PDCCH, Blue is PDSCH)
This example of 5MHz BW 30kHz SCS is smallest large gap (27 sub-carriers) in all NR test models. All other case is worse, there are more distance between allocated RBs, the worst case is 1548 sub-carriers. For the case of FR2 400MHz BW Test model, this is about 185MHz in actual frequency really large in gap. 
Proposal 
Modify equalizer moving average calculation text to handle large gap by modifying channel edge exceptional case to include these separately allocated RBs edge to use method described in figure L.6-1. Proposed “step 3” text as following;

The equalizer coefficients for amplitude and phase  and  at the demodulation reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged demodulation reference signal subcarriers. The moving average window size is 19. For reference subcarriers at or near the edge of a set of contiguously allocated RBs which contain DM-RS on subcarriers the channel the window size is reduced accordingly as per figure L.6-1.


Conclusion
Propose modification to add clarification of use of moving average calculation for equalizer. Otherwise it could possibly create poor EVM result on TM2 and 2a.
Following draft CRs are submit for endorsement;
· R4-2003486	Draft CR to 38.104: Annex B and C clarification on equlisation calculation (B.6, C.6)
· R4-2003487	Draft CR to 38.141-1: Annex H clarification on equlisation calculation (H.6)
· R4-2003489	Draft CR to 38.141-2: Annex J clarification on equlisation calculation (L.6)
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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  
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