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1. Introduction
Last RAN4#95-e meeting continued discussion that was raised during RAN4#94bis-e meeting in contribution [1] by test equipment vendors. 
Background of the discussing issue are EVM measurements details that are described in Annexes in both NR core TS38.104 and performance specifications (TS38.141-1 and TS38.141-2) that are heritage of E-UTRA specifications, and don’t include NR specific design. This causes impact on measured EVM results when RB allocation has gap inside the channel bandwidth as discussed in [1].
Outcome of the last RAN4 meeting discussions is agreed WF [2] where summary of this topic is captured.  
2. Discussion
In this contribution, we discuss potential options and solutions discussed during RAN4#95-e meeting and captured in WF [2]. First open issue is as follow: to how should DMRS averaging be performed for TM2 (test model 2). There are several options and possible solutions:


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 Option 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 Option 4:
· 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

Table 1 collects pros and cons of discussed during last RAN4 meeting solutions to mitigate impact of gap inside channel band for EVM measurements. 

Table 1: Comparison of proposed solutions for DM-RS averaging
	
	Option 1

Mimic approach in new figure using only 1 RB
	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

	Pros
	- Data used from same subcarrier at the edges of each RB
	- Larger number of subcarriers to be averaged at the edges of each RB. 
	-No changes in current specifications TS38.141-1 and TS38.141-2
	- Larger numbers of subcarriers to be averaged for single RB allocation case to mitigate AWGN impact

- Even asymmetric method for lower, middle and upper range in each RB


	Cons
	- Smaller numbers of subcarriers to be averaged at the edges of each RB for single RB allocation case 
	- Many data but lots of data from subcarriers far away
- At the channel edge there would be EVM degradation due to inappropriate equalization because of the different characteristics of amplitude and phase in the frequency domain.
	-There will be still existing an issue highlighted by TE vendors
	-Data used from four subcarriers away is used in some cases


Options 2 and 3 look as the worst solutions. With option 3 we will keep EVM issue with no changes. On the other hand, option 2 would use lots of data but from subcarriers far away, also at the channel edges there would be EVM degradation due to inappropriate equalization because of the different characteristics of amplitude and phase in the frequency domain. 

Options 1 and 4 have both pros and cons. Option 1 would use data on its subcarrier at the edges of each RB, but there would be less numbers of subcarriers to be averaged. Thus it seems that option 4 with more numbers of subcarriers to be averaged for single RB allocation case to mitigate AWGN impact as best option, however in this case there would be some data from four subcarrier away used in some cases that is 480kHz, but we think this should not be very critical cons considering the currently 19 moving average window size specified for 15kHz SCS would cover similar frequency span. In summary we believe that option 4 is the best trade off between high quality EVM averaging and complexity of the solution. Therefore, we propose to use option 4.  
Proposal 1: It is proposed to adopt option 4 to resolve issue of EVM measurements with a test model with gap inside channel band. 
Next question from WF [2] that should be answered is if the change of averaging should be specific to TM2 (single PRB) only, or to be generalized for all test models. 
As we discussed in [3] it should be noted that the issue of the EVM measurement is the most important for single PRB test models (i.e. NR-FR1-TM2, NR-FR1-TM2a, NR-FR2-TM2) where exist a gap. We have made following observation there: When analysing solution, the focus should be made on single PRB test models.
Proposal 2: It is proposed to change only TM2 models (i.e. NR-FR1-TM2, NR-FR1-2a, NR-FR2-TM2).
3. Conclusion

In this contribution, we discuss and compare potential options and solutions discussed during RAN4#95-e meeting to resolve the issue. 
We have made following observations:
Proposal 1: It is proposed to adopt option 4 to resolve issue of EVM measurements with a test model with gap inside channel band.
Proposal 2: It is proposed to change only TM2 (single PRB) models (i.e. NR-FR1-TM2, NR-FR1-2a, NR-FR2-TM2). 
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