3GPP TSG-RAN4  AH-1801


















R4-1800291

San Diego, CA, US, 22-26 Jan, 2018
Source: 
Qualcomm Incorporated

Title: 
On EVM Window Length, NR PUSCH
Agenda item:
4.3.2.2
Document for:
Approval
1. Introduction
There was agreement on methodology, and some parameters, for EVM measurement of PUSCH in NR UEs [1]. In that contribution, specifically, the following proposals were agreed upon [3]:
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A fourth proposal remained unresolved (no agreement):
Proposal 4: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for various numerologies.
In this contribution, we would like to table Proposal #4 from [1] for consideration and approval.
2. Discussion

This document is limited to EVM of PUSCH signals 

Figure 2.0.1 defines some parameters used in the EVM Measurement block, in graphic form.
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Figure 2.0.1: Definition of Parameters used in EVM Measurement Block 

2.1. FFT Sample Block Timing

Timing offset range, or window length ‘W’, shall be set to 3.5% of FFT length for all applications for PUSCH symbols and standard CP size. For reference, for 20MHz LTE, W is approx. 6.6% of FFT length. This proposed reduction in window size is acknowledgment that more intrusive time-windowing and filtering are necessary for spectral confinement in NR. The need to reduce window size to accommodate spectral confinement techniques has precedent in [2]. This type of specification, i.e. ‘W’ as a simple fraction of FFT size, supplants exhaustive window-length tables. The window size shall be rounded up or down to ensure timing window is centered in the CP. This centering condition is achieved when the CP and W differ in length by an even number of samples.
Proposal 1: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for various numerologies.
The tables documented below (sections 2.3.x) are an example implementation, and for clarity only, with W set to 3.5% size of FFT length. Certain details like FFT size and sampling frequency are UE-implementation specific.
2.1.1. Range 1, 15kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
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N

 for CP = 7% FFT Size
	W

	5
	512
	7.68
	36
	18

	10
	1024
	15.36
	72
	36

	15
	1536
	23.04
	108
	54

	20
	2048
	30.72
	144
	72

	25
	3072
	46.08
	216
	108

	40
	4096
	61.44
	288
	144

	50
	4096
	61.44
	288
	144


2.1.2. Range 1, 30kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
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N

 for CP = 7% FFT Size
	W

	5
	256
	7.68
	18
	8

	10
	512
	15.36
	36
	18

	15
	768
	23.04
	54
	26

	20
	1024
	30.72
	72
	36

	25
	1536
	46.08
	108
	54

	40
	2048
	61.44
	144
	72

	50
	3072
	92.16
	216
	108

	60
	3072
	92.16
	216
	108

	80
	4096
	122.88
	288
	144

	100
	4096
	122.88
	288
	144


2.1.3. Range 1, 60kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
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N

 for CP = 7% FFT Size
	W

	10
	256
	15.36
	18
	8

	15
	384
	23.04
	27
	13

	20
	512
	30.72
	36
	18

	25
	768
	46.08
	54
	26

	40
	1024
	61.44
	72
	36

	50
	1536
	92.16
	108
	54

	60
	1536
	92.16
	108
	54

	80
	2048
	122.88
	144
	72

	100
	3072
	184.32
	216
	108


2.1.4. Range 2, 60kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
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N

 for CP = 7% FFT Size
	W

	50
	1536
	92.16
	108
	54

	100
	3072
	184.32
	216
	108

	200
	4096
	245.76
	288
	144


2.1.5. Range 2, 120kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
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N

 for CP = 7% FFT Size
	W

	50
	768
	92.16
	54
	26

	100
	1536
	184.32
	108
	54

	200
	3072
	368.64
	216
	108

	400
	4096
	491.52
	288
	144


2.1.6. Range 2, 240kHz SCS

	Channel Bandwidth (MHz)
	Nominal FFT size
	Sampling Rate (MHz)
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N

 for CP = 7% FFT Size
	W

	50
	384
	92.64
	27
	13

	100
	768
	184.32
	54
	26

	200
	1536
	368.64
	108
	54

	400
	3072
	737.28
	216
	108


3. Conclusion
 The proposals are reproduced below:
Proposal 1: Window length ‘W’ used in EVM calculation shall be 3.5% of FFT length for various numerologies.
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Proposal 1: EVM calculation methodology for DFT-s-OFDM waveforms shall follow contents of section 2.1.1


Proposal 2: EVM calculation methodology for CP-OFDM waveforms shall follow contents of section 2.1.2


Proposal 3: EVM calculation general requirements shall follow contents of section 2.2
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