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Introduction

In the existing TS38.104, EVM window length requirement has been defined in the RAN4#xx meeting, however there are still problems remained in the spec and needs further clarification and corrections. Therefore in this contribution, we want to share some further inputs on these issues. 

Discussion 
From the OFDM CP generation principle defined in TS 38.211 Section 5.3.1, it could be known that in order to align with LTE subframe and NR subframe with different SCS, the starting OFDM after every other 0.5ms would have longer CP compared with other OFDM symbols’ CP. The basic subframe format and OFDM symbols with longer CP for different SCSs are demonstrated in the following Table 1/2/3/4/5/6 in which OFDM symbols in the corresponding slots highlighted in orange have longer CP. 

For 15KHz:   

Table 1. subframe format for 15KHz normal CP

	Slot#0
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13


For 30KHz:

Table 2. subframe format for 30KHz normal CP

	Slot#0
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13


For 60KHz:

            Table 3. subframe format for 60KHz normal CP

	Slot#0
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#2
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#3
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13


Table 4.subframe format for 60KHz extended CP

	Slot#0
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Slot#1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Slot#2
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	Slot#3
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11


For 120KHz:

Table 5.subframe format for 120KHz normal CP

	Slot#0
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#1
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#2
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#3
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#4
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#5
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#6
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	Slot#7
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13


The above indications for OFDM symbols with longer CP could be summarized in the following Table 6 which has already been captured in the TS 38.141-1/ 38.141-2 EVM measurement Annex. 

Table 6. subframe format for 120KHz normal CP

	SCS (kHz)
	Frequency Range
	# slots in subframe
	Symbol # and slot # with longer CP
	Longer CP length

	15
	FR1
	1
	(symbol 0, slot 0)
 (symbol 7, slot 0)
	CP length + FFT size / 128

	30
	
	2
	(symbol 0, slot 0)
(symbol 0, slot 1)
	CP length + FFT size / 64

	60
	
	4
	(symbol 0, slot 0)
(symbol 0, slot 2)
	CP length + FFT size / 32

	60
	FR2
	4
	(symbol 0, slot 0)
(symbol 0, slot 2)
	CP length + FFT size / 32

	120
	
	8
	(symbol 0, slot 0)
(symbol 0, slot 4)
	CP length + FFT size / 16


B.5.2
Window length

Table B.5.2-1, B.5.2-2, B.5.2-3 specify the EVM window length (W) for normal CP.

Table B.5.2-1: EVM window length for normal CP, FR1, 15kHz SCS

	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑6 and 8-13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑6 and 8-13 (Note) (%)

	5
	512
	36
	14
	40

	10
	1024
	72
	28
	40

	15
	1536
	108
	44
	40

	20
	2048
	144
	58
	40

	25
	2048
	144
	72
	50

	30
	3072
	216
	108
	50

	40
	4096
	288
	144
	50

	50
	4096
	288
	144
	50

	NOTE:
These percentages are informative and apply to a slot’s symbols 1 to 6 and 8 to 13. Symbols 0 and 7 have a longer CP and therefore a lower percentage.


Table B.5.2-2: EVM window length for normal CP, FR1, 30kHz SCS

	Channel
bandwidth (MHz)
	FFT size
	CP length for symbols 1‑13 in FFT samples
	EVM window length W
	Ratio of W to total CP length for symbols 1‑13 (Note) (%)

	5
	256
	18
	8
	40

	10
	512
	36
	14
	40

	15
	768
	54
	22
	40

	20
	1024
	72
	28
	40

	25
	1024
	72
	36
	50

	30
	1536
	108
	54
	50

	40
	2048
	144
	72
	50

	50
	2048
	144
	72
	50

	60
	3072
	216
	130
	60

	70
	3072
	216
	130
	60

	80
	4096
	288
	172
	60

	90
	4096
	288
	172
	60

	100
	4096
	288
	172
	60

	NOTE:
These percentages are informative and apply to a slot’s symbols 1 through 13. Symbol 0 has a longer CP and therefore a lower percentage.


Table B.5.2-3: EVM window length for normal CP (60kHz SCS)

	Channel
bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length(Note) (%)

	10
	256
	18
	8
	40

	15
	384
	27
	11
	40

	20
	512
	36
	14
	40

	25
	512
	36
	18
	50

	30
	768
	54
	26
	50

	40
	1024
	72
	36
	50

	50
	1024
	72
	36
	50

	60
	1536
	108
	64
	60

	70
	1536
	108
	64
	60

	80
	2048
	144
	86
	60

	90
	2048
	144
	86
	60

	100
	2048
	144
	86
	60

	NOTE:
These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.


Table B.5.2-4 below specifies the EVM window length (W) for extended CP. The number of CP samples excluded from the EVM window is the same as for normal CP length.

Table B.5.2-4: EVM window length for extended CP, FR1, 60kHz SCS

	Channel
bandwidth (MHz)
	FFT size
	CP length in FFT samples
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	10
	256
	64
	54
	84

	15
	384
	96
	80
	83

	20
	512
	128
	106
	83

	25
	512
	128
	110
	85.9

	30
	768
	192
	164
	85.9

	40
	1024
	256
	220
	85.9

	50
	1024
	256
	220
	85.9

	60
	1536
	384
	340
	88.6

	70
	1536
	384
	340
	88.7

	80
	2048
	512
	454
	88.7

	90
	2048
	512
	454
	88.7

	100
	2048
	512
	454
	88.7

	NOTE:
These percentages are informative.


C.5.2
Window length

Table C.5.2-1 and Table C.5.2-2 specify the EVM window length (W) for normal CP for FR2 for normal CP.

Table C.5.2-1: EVM window length for normal CP, FR2, 60 kHz SCS

	Channel bandwidth (MHz)
	FFT size
	CP length  in FFT samples 
	EVM window length W
	Ratio of W to total CP length(Note) (%)

	50
	1024
	72
	36
	50

	100
	2048
	144
	72
	50

	200
	4096
	288
	144
	50

	NOTE:
These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 2. Symbol 0 of slot 0 and slot 2 may have a longer CP and therefore a lower percentage.


Table C.5.2-2: EVM window length for normal CP, FR2, 120 kHz SCS

	Channel bandwidth (MHz)
	FFT size
	CP length  in FFT samples 
	EVM window length W
	Ratio of W to total CP length(Note) (%)

	50
	512
	36
	18
	50

	100
	1024
	72
	36
	50

	200
	2048
	144
	72
	50

	400
	4096
	288
	144
	50

	NOTE:
These percentages are informative and apply to all OFDM symbols within subframe except for symbol 0 of slot 0 and slot 4. Symbol 0 of slot 0 and slot 4 may have a longer CP and therefore a lower percentage.


Table C.5.2-3 below specifies the EVM window length (W) for extended CP. The number of CP samples excluded from the EVM window is the same as for normal CP length.

Table C.5.2-3: EVM window length for extended CP, FR2, 60 kHz SCS

	Channel bandwidth (MHz)
	FFT size
	CP length in FFT samples 
	EVM window length W
	Ratio of W to total CP length (Note) (%)

	50
	1024
	256
	220
	85.9

	100
	2048
	512
	440
	85.9

	200
	4096
	1024
	880
	85.9

	NOTE:
These percentages are informative.


Conclusions
In this contribution, we shared some further considerations on the EVM window length and proposals are made as following: 

Proposal: to adopt the corrections for EVM window length in this contribution.  

Reference
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R4-1908631,Draft CR to TS38.141-2: Corrections on EVM window length (Section 6.6.3),ZTE

R4-1908632,Draft CR to TS38.101-1: Corrections on EVM window length (Section F.5),ZTE
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Annex

	From 38.211 v 15.x.x

Table 4.3.2-1: Number of OFDM symbols per slot, slots per frame, and slots per subframe for normal cyclic prefix.
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Table 4.3.2-2: Number of OFDM symbols per slot, slots per frame, and slots per subframe for extended cyclic prefix.
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Throughout this specification, unless otherwise noted, the size of various fields in the time domain is expressed as a number of time units 
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The starting position of OFDM symbol 
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 for subcarrier spacing configuration 
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in a subframe is given by



[image: image18.wmf](

)

î

í

ì

×

+

+

=

=

-

-

otherwise

0

0

c

1

CP,

u

1

,

start

,

start

T

N

N

t

l

t

l

l

l

m

m

m

m


where


[image: image19.wmf]ï

î

ï

í

ì

×

¹

¹

×

×

=

=

+

×

×

=

×

=

-

-

-

-

m

m

m

m

m

m

m

m

k

k

k

k

k

2

7

 

and

 

0

  

prefix,

 

cyclic

 

normal

2

144

2

7

or 

 

0

  

prefix,

 

cyclic

 

normal

16

2

144

prefix

 

cyclic

 

extended

2

512

2

2048

,

CP

u

l

l

l

l

N

N

l




_1234567897.unknown

_1234567901.unknown

_1234567903.unknown

_1234567905.unknown

_1234567907.unknown

_1234567908.unknown

_1234567906.unknown

_1234567904.unknown

_1234567902.unknown

_1234567899.unknown

_1234567900.unknown

_1234567898.unknown

_1234567893.unknown

_1234567895.unknown

_1234567896.unknown

_1234567894.unknown

_1234567891.unknown

_1234567892.unknown

_1234567890.unknown

