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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN4#91, the EVM annex in 38.141-2 was revised to capture agreements in [1] regarding numerical examples. During email discussions, it was recognized that the calculation for a numerical example was incorrect. In RAN4#92, it was proposed as part of a larger CR to correct the numerical example. However, since the larger CR was not agreed, the correction to the example was not captured. This contribution proposes the correction as well as providing the underlying reasoning. The accompanying CR is provided.
Discussion
Number of slots / symbols / samples
With the agreement to use downlink symbols in slots with flexible symbols for TDD for EVM measurements, the examples and general formulas need additional clarification, as captured in [3]. Table 1 captures the general formulas for the number of slots with downlink symbols and the number of downlink symbols. In Table 1, , and a 10 ms measurement interval is assumed. The variables in table are from the TDD configuration listed in table 4.9.2.2-1 of both 38.141-1 and 38.141-2.
[bookmark: _Ref10623720][bookmark: _Ref10623715]Table 1. Number of slots / symbols considered from EVM measurements
	10 ms measurement interval
	FDD
	TDD

	Total #slots 
	102µ; µ=0 for 15 kHz SCS, µ=1 for 30 kHz SCS, µ=2 for 60 kHz SCS, µ=3 for 120 kHz SCS

	#downlink slots (slots with only downlink symbols)
	102µ
	

	#special slots (slots with downlink symbols and some flexible symbols). Note the result of the ceiling function is either 0 or 1
	0
	

	#slots with downlink symbols
	102µ
	

	#downlink symbols
	
	



The number of samples among the downlink symbols is a function of the longer CP on certain symbols and slots and the periodicity of the TDD pattern. To determine the number of instances when a downlink symbol is transmitted with a longer cyclic prefix requires identifying whether symbol 7×i×2µ is downlink for i=0,…,19 (each 0.5 ms in a 10 ms interval) 
Example
In Annex L of 38.141-2, the example is based on a TDD frame structure with normal CP length, 120 kHz SCS and a transmission bandwidth configuration of 400 MHz (NRB = 264). The TDD frame structure for 120 kHz is defined for a 1.25 ms period. Of the 10 slots in the period, 7 are downlink and the special slot has 6 DL symbols.
Using Table 1, the number of downlink symbols in a measurement interval is 

However, in Annex L.4, the number of FFTs is the number of slots in the measurement, not the number of downlink symbols in the measurement interval. 
Also in error is the number of samples processed, which is the product of the FFT size and the number of downlink symbols. The correct value is

The third error is the number of samples processed. This number must include the symbols with longer CP as described in the previous section. The number of symbols with a longer CP in the measurement interval is determined to be 16, and the number of additional samples is given by table L.2.4-1 in 38.141-1 (4096/16=256). This, the number of samples to process is 8324384+16256=3,651,584. 
Proposal 1: Update the example in 38.141-2 annex L.4 with the correct values.
Text proposal for annex L.4
For the example used in the annex, the FFT window length is 4096 samples per OFDM symbol. 1120 832 FFTs (i.e. 4,587,5203,407,872 samples) cover less than the acquired number of samples (i.e. 4,915,2003,651,584 samples in 10 ms). There are 816 symbols with 4384 samples and 16 symbols with 4640 samples.
Omission of TDD in annex L.4
Another correction needed is the text describing the number of symbols for TDD.
Current text
The FFT window length is FFT size samples per OFDM symbol. For FDD, there are  FFTs performed where  is the number of slots in a 10 ms measurement interval, and the number of symbols in a slot for normal CP is 14.

Proposed Text
The FFT window length is FFT size samples per OFDM symbol. For FDD, there are  FFTs performed where  is the number of slots in a 10 ms measurement interval, and the number of symbols in a slot for normal CP is 14. For TDD, the number of FFTs performed is the number of downlink symbols in the measurement interval.

Proposal 2: Update the text regarding the number of symbols for TDD in annex L.4. 

[bookmark: _Ref129681832]Conclusions
This contribution examined the EVM annex to ensure the numerical example is correct.
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Proposal 1: Update the example in 38.141-2 annex L.4 with the correct values.
Proposal 2: Update the text regarding the number of symbols for TDD in annex L.4. 
[bookmark: _GoBack]
References
1. [bookmark: _Ref10541915][bookmark: _Ref6990393]R4-1907622, “AH minutes on NR BS conformance testing”, Huawei, RAN4#91, May 13-17, 2019
1. R4-1912028, “Corrections to EVM 38.141-2 Annex L.4”, Futurewei, RAN4#92b, Oct. 14-18, 2019
1. [bookmark: _Ref20659094]R4-1908460, “EVM annex corrections in 38.141-1 and 38.141-2”, Futurewei, RAN4#92, Aug. 26-30, 2019.

