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Introduction

In the last RAN4#90 meeting, there are some initial discussions on the EVM measurement procedures. In this contribution, we want to share some further considerations on that. 
Discussion 
2.1 Corrections for Nframe formula 

The averaged EVM with the minimum averaging length of at least [10] subframes is then achieved by further averaging of the [image: image1.wmf]frame
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In fact, for Nframe here is used to distinguish the EVM measurement for FDD and TDD correspondingly. 

For FDD LTE, for Ndl is 10 subframes per frame, then Nframe=ceil(10/Ndl)=1

For TDD LTE without in-band NB-IoT and guardband NB-IoT operation, TDD configuration for test model is configuration 3. Then Ndl is 6 subframes per frame, then Nframe=ceil(10/Ndl)=2. 

Table 6.1.1-1: Configurations of TDD eNB test models
	TDD Configuration
	Downlink-to-Uplink

Switch-point periodicity
	Number of UL/DL sub-frames per radio frame (10 ms)
	DwPTS
	GP
	UpPTS

	
	
	DL
	UL
	
	
	

	1
	5 ms
	4
	4
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	3
	10ms
	6
	3
	
[image: image7.wmf]s

24144

T

×


	
[image: image8.wmf]s

2192

T

×


	
[image: image9.wmf]s

4384

T

×




However for the NR system, here Ndl should be the number of downlink slots instead of downlink subframes as there will be several slots within one subframe which could be configured either as DL or UL or flexible, therefore basic unit for NR EVM measurement should be one slot. 

Proposal 1: the basic unit for NR EVM measurement should be one slot instead of one subframe. 

Based on the above proposal and TDD configurations in the TS38.141-01 and TS38.141-02, Nframe for NR EVM measurement should be calculated as following: 
For FR1 NR, for SCS 15KHz case,  Nframe=ceil(10/Ndl)=ceil(10/(3*2))=2

For FR1 NR, for SCS 30KHz case, Nframe=ceil(10/Ndl)=ceil(10/(7*2*0.5))=2

For FR1 NR, for SCS 60KHz case, Nframe=ceil(10/Ndl)=ceil(10/(14*2*0.25))=2

Where as TDD periodicity for NR system is specified as 5ms, then 2 times of downlink slots should be considered, meanwhile with the increasing SCS, the time duration per slot should also be scaled correspondingly. 
Table 4.9.2.2-1: Configurations of TDD for BS type 1-C and BS type 1-H test models
	Field name
	Value 



	referenceSubcarrierSpacing (kHz)
	15
	30
	60

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	5 
	5 
	5 

	nrofDownlinkSlots
	3
	7
	14

	nrofDownlinkSymbols
	10
	6
	12

	nrofUplinkSlots
	1
	2
	4

	nrofUplinkSymbols
	2
	4
	8


For FR2 NR, for SCS 60KHz case, Nframe=ceil(10/Ndl)=ceil(10/(3*8*0.25))=2
For FR2 NR, for SCS 120KHz case, Nframe=ceil(10/Ndl)=ceil(10/(7*8*0.125))=2

Where as TDD periodicity for NR system is specified as 1.25ms, then 8 times of downlink slots should be considered, meanwhile with the increasing SCS, time duration per slot should also be scaled correspondingly. 
Table 4.9.2.2-1: Configurations of TDD for BS type 2-O test models
	Field name
	Value

	referenceSubcarrierSpacing (kHz)
	60
	120

	Periodicity (ms) for dl-UL-TransmissionPeriodicity
	1.25 
	1.25 

	nrofDownlinkSlots
	3
	7

	nrofDownlinkSymbols
	10
	6

	nrofUplinkSlots
	1
	2

	nrofUplinkSymbols
	2
	4


Based on the above considerations, the formula for Nframe should be revised accordingly:
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Proposal 2: Nframe formula should be corrected as 
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2.2 MA window for EVM measurement: 

Moving average length 19 is proposed in [2] and agreed as the MA window length. However the original proposal, moving average length is equal to CP+1 to assume the EVM window is outside of CP. It basically based on the 3MHz LTE system with 18 FFT for normal CP and it applied for any channel bandwidth. However for the NR system, channel bandwidth should at least start from 5MHz for FR1 NR and 50MHz for FR2 NR, therefore MA length 19 might be not suitable for NR system anymore. 

Proposal 3: to further study the moving average window size for NR EVM measurement.
	The equalizer coefficients for amplitude and phase [image: image12.wmf])
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 at the reference signal subcarriers are obtained by computing the moving average in the frequency domain of the time-averaged reference signal subcarriers, i.e. every second subcarrier. 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 F.7-1. 

[image: image14.emf] 

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  


Figure F.7-1: Reference subcarrier smoothing in the frequency domain


Conclusions
In this contribution, we share some further considerations on NR TM2 sync issues and observations and proposals are made as following:

Proposal 1: the basic unit for NR EVM measurement should be one slot instead of one subframe. 

Proposal 2: Nframe formula should be corrected as 
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Proposal 3: to further study the moving average window size for NR EVM measurement.
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