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Introduction
In RAN4#94eBis and RAN4#95e meetings, issue raised by R4-2003458 on NR BS EVM equalizer moving average modification discussed.
TE venders, Keysight and Rohde & Schwarz raised this modification because of impact of leaving current text is not small on measured EVM result when RB allocation has gap inside channel band.  
Discussion in RAN4#95e (currently at the end of 1st round)
There are multiple comments on last state and updated proposal raised in RAN4#95e, there are around wording to clarify applicability on modification, and the other is about method itself on non-contiguous allocation case
2a. Summary of comments made on wording and applicability
2b. summary on comment about method itself, which is based on concern about AWGN impact rather non-flat Tx characteristic

Here is more detail;
2a. Summary of comments made on wording and applicability
· If the modification is only applied on TM2 case, for other TMs, the EVM doesn’t change due to this modification?
· More specific description for TM2 to clarify how moving average window size reduced at the edge of contiguously allocated RBs needed
· If the method applied on channel edge is the same as at the edge of contiguously allocated RBs.
proposed modification (not conclusion);
· (in description text of step 3 on equalizer description, blue text shows modification, yellow highlighted text is new in this meeting per feedback on channel edge handling)
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 channel or 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. 
· Add clarification figure in the existing figure for the case of smaller RBs allocation than moving average size
The subsequent 7 subcarriers are averaged over 5, 7 .. 17 subcarriers
From the 10th subcarrier onwards the window size is 19 until the upper edge of the channel is reached and 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
Reference subcarriers
The first reference subcarrier on left is not averaged
The second reference subcarrier is the average of the three subcarriers on left
The third  reference  subcarrier is the average of the first five subcarriers on left
The first reference subcarrier on right is not averaged
A. Moving averaging at channel edge
B. Moving averaging for the case of number of reference subcarrier is smaller than moving average window size
The second from right is the average of the three subcarriers on right
The third from right is the average of the five subcarriers on right

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

2b. summary on comment about method itself, which is based on concern about AWGN impact rather non-flat Tx characteristic
· Even asymmetric, more number of subcarriers to be averaged which is [5,5,5,5,5,5] for single RB allocation case to mitigate AWGN impact [Nokia]
· Original proposal is to use the same method at the edge of channel band, keep symmetric [1,3,5,5,3,1] this is for concerning on non-flat Tx characteristic [Keysight, Rohde & Schwarz] 
With using TM2 as example, there are three RB allocation at lower end of channel band, in the middle of frequency, at higher end of channel band. With PDCCH exist at lower end of channel band, number of available DM-RS subcarriers for each RB allocation are;
· for lower end in frequency where both PDCCH and PDSCH exist, there are 9 DM-RS subcarrier in single RB, and total 15 including rest from PDCCH. 
· at the middle in frequency, 6 DMRS subcarrier in single RB
· at higher end in frequency, 6 DMRS subcarrier in single RB
Way forward (discussion summary after 1st round)
About method for non-contiguous allocated RBs (example is specific to single RB case);
Q1: How should DM-RS averaging be performed for TM2
Option 1. Mimic approach in new figure using only 1 RB (sliding window sizes of 1, 3, 5, 5, 3, 1), 
		List of averaging window size from lower frequency (for each three lower/middle/higher end of allocation) for Opt 1.
· At lower end in frequency, list of averaging window size [1,3,5,7,9,11,13,15,13] for 9 DMRS subcarrier
· In the middle of frequency, averaging window size [1,3,5,5,3,1] for 6 DMRS subcarrier
· At higher end in frequency (channel edge), averaging window size [1,3,5,5,3,1] for 6 DMRS subcarrier
Option 2: average over all RS 
Option 3: do nothing 
Option 4: Different methods should be used at the edge of channel band and at the edge of contiguously allocated RBs; for example, for single RB case, averaging window sizes of 1, 3, 5, 5, 5, 5 for RB at the lower channel edge, averaging window sizes of 5, 5, 5, 5, 5, 5 for RB in the middle of the channel, averaging window sizes of 5, 5, 5, 5, 3, 1 for RB at the upper channel edge
		List of averaging window size from lower frequency (for each three lower/middle/higher end of allocation) for Opt 4
· [bookmark: _GoBack]At lower end in frequency, list of averaging window size [1,3,5,7,9,11,13,15,15] for 9 DMRS subcarrier
· In the middle of frequency, averaging window size [5,5,5,5,5,5] for 6 DMRS subcarrier
· At higher end in frequency (channel edge), averaging window size [5,5,5,5,3,1] for 6 DMRS subcarrier

Option 5: other

Regarding with applicability of method;
Q2: Should the change averaging change be specific to TM2
Option 1: yes
Option 2: generalize for all TMs
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