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1 Introduction

In the RAN4 NR #AH2 meeting, WF on MPR evaluation assumption was approved in [1]. In this contribution, we provide our initial MPR simulation results for sub-6GHz based on agreed WF.
2 Discussion

For sub-6GHz UE, minimum set of waveform was agreed to evaluate MPR as presented in Table 1.

	No
	Waveform type
	Modulation order
	Channel BW
	SCS 
	RB allocation
	remark

	1
	DFT-s-OFDM
	QPSK, 16QAM
	20MHz
	15kHz
	100RB3
	Maximum DFT-s-OFDM allocation

	2
	DFT-s-OFDM
	QPSK, 16QAM
	20MHz
	15kHz
	18RB0
	Channel edge (LTE 0dB MPR for QPSK)

	3
	DFT-s-OFDM
	QPSK, 16QAM
	20MHz
	15kHz
	18RB18
	Inside channel

	4
	DFT-s-OFDM
	QPSK, 16QAM
	100MHz
	30kHz
	270RB1
	Maximum channel BW

	5
	CP-OFDM
	QPSK, 16&64QAM
	20MHz
	15kHz
	106RB0
	Allocation for spectrum utilisation

	6
	CP-OFDM
	QPSK, 16&64QAM
	20MHz
	15kHz
	18RB0
	Channel Edge

	7
	CP-OFDM
	QPSK, 16&64QAM
	20MHz
	15kHz
	18RB18
	Inside Channel

	8
	CP-OFDM
	QPSK, 16&64QAM
	100MHz
	30kHz
	273RB0
	Allocation for spectrum utilisation & max CH BW

	Companies are encouraged to report reduced MPR and negative MPR cases
Companies are encouraged to report which criteria is limiting and when applicable which transmitter impairments drives the limitation
Companies are encouraged to provide their view of Pi/2 BPSK use at sub-6GHz


For simulation assumption, we used following assumptions based on agreed WF;
· Transmitter impairment based on [2]
· No additional BB filtering/windowing
· 28 dBc carrier leakage

· 25 dBc IQ imbalance
· RAPP model based UL PA

· EVM based on [3]
· Unwanted emission

· PC3 UE ACLR : ACLRNR(30 dBc) , UTRAACLR1(33 dBc), UTRAACLR2(36 dBc)

· PC2 UE ACLR : ACLRNR(31 dBc)

· SEM Mask based on [5]
· SE : -30 dBm/1MHz
In Table 1 and Table 2, we present our simulation results in terms of relative power difference with reference waveform (DFT-s-OFDM 20MHz QPSK 100RB) for PC3 and PC2 UE, respectively
Table 1. Summary of relative power difference based on simulation for PC3 UE
	No
	Max NRB1
	π/2 BPSK
	QPSK
	16QAM
	64QAM

	1
	106
	1.03
	0
	
-0.67
	

	2
	106
	1.01
	0.17
	-0.37
	

	3
	106
	1.84
	1.70
	0.50
	

	4
	273
	1.13
	-0.16
	-0.72
	

	5
	106
	
	-2.27
	-2.28
	-2.69

	6
	106
	
	-1.34
	-1.43
	-2.21

	7
	106
	
	-0.36
	-1.18
	-2.16

	8
	273
	
	-2.27
	-2.27
	-2.73

	Note 1. NRB is based on SU agreement.


Table 2. Summary of relative power difference based on simulation for PC3 UE
	No
	Max NRB1
	π/2 BPSK
	QPSK
	16QAM
	64QAM

	1
	106
	1.19
	0
	-0.64
	

	2
	106
	0.47
	-0.58
	-0.91
	

	3
	106
	1.94
	2.28
	0.68
	

	4
	273
	1.08
	-0.08
	-0.61
	

	5
	106
	
	0.68
	-2.36
	-2.56

	6
	106
	
	-2.06
	-2.11
	-2.11

	7
	106
	
	-0.13
	-1.04
	-1.93

	8
	273
	
	-2.29
	-2.32
	-2.57

	Note 1. NRB is based on SU agreement.


3 Conclusion
In this contribution, we provide our initial MPR simulation results for sub-6GHz based on agreed WF and would like to discuss on the results to make progress on NR RF MPR requirements.
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Simulation results for PC3 UE
[image: image1.emf]-100 -50 0 50 100

Frequency (MHz)

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

M

H

z

)

DFT-s-OFDM PSD (20 MHz w/ 106(100RB3)/2 BPSK)

P

Tx

 : 24.03

 ACLR

UTRA1

 : 2.03

 ACLR

UTRA2

 : 0.01

 ACLR

Sub6

 : 0.97

SEM

 : 3.25

SE

 : 6.39

0 20 40 60 80 100 120

RB

7

7.2

7.4

7.6

7.8

8

8.2

E

V

M

 

[

%

]

EVM vs. RB(EVM

Avg

=7.26 %, EVM

Avg-Peak

=7.49 %)

EVM

EVM

Peak


[image: image2.emf]-100 -50 0 50 100

Frequency (MHz)

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

M

H

z

)

DFT-s-OFDM PSD (20 MHz w/ 106(100RB3)QPSK)

P

Tx

 : 23.00

 ACLR

UTRA1

 : 0.35

 ACLR

UTRA2

 : 0.07

 ACLR

Sub6

 : 0.33

SEM

 : 4.86

SE

 : 6.07

0 20 40 60 80 100 120

RB

7.6

7.8

8

8.2

8.4

8.6

8.8

9

9.2

E

V

M

 

[

%

]

EVM vs. RB(EVM

Avg

=7.87 %, EVM

Avg-Peak

=8.17 %)

EVM

EVM

Peak


[image: image3.emf]-100 -50 0 50 100

Frequency (MHz)

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

M

H

z

)

DFT-s-OFDM PSD (20 MHz w/ 106(100RB3)16-QAM)

P

Tx

 : 22.36

 ACLR

UTRA1

 : 0.23

 ACLR

UTRA2

 : 0.04

 ACLR

Sub6

 : 0.31

SEM

 : 5.33

SE

 : 5.47

0 20 40 60 80 100 120

RB

8

8.5

9

9.5

10

10.5

11

E

V

M

 

[

%

]

EVM vs. RB(EVM

Avg

=8.53 %, EVM

Avg-Peak

=8.94 %)

EVM

EVM

Peak


Figure 1. PC3 UE Simulation Results (Case 1)
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Figure 2. PC3 UE Simulation Results (Case 2)
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Figure 3. PC3 UE Simulation Results (Case 3)
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Figure 4. PC3 UE Simulation Results (Case 4)
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Figure 5. PC3 UE Simulation Results (Case 5)
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Figure 6. PC3 UE Simulation Results (Case 6)
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Figure 7. PC3 UE Simulation Results (Case 7)
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Figure 8. PC3 UE Simulation Results (Case 8)
Simulation results for PC2 UE
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Figure 9. PC2 UE Simulation Results (Case 1)
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Figure 10. PC2 UE Simulation Results (Case 2)
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Figure 11. PC2 UE Simulation Results (Case3)
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Figure 12. PC2 UE Simulation Results (Case 4)
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Figure 13. PC2 UE Simulation Results (Case 5)
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Figure 14. PC2 UE Simulation Results (Case 6)
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Figure 15. PC2 UE Simulation Results (Case 7)
[image: image46.emf]-600 -400 -200 0 200 400 600

Frequency (MHz)

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

M

H

z

)

CP-OFDM PSD (100 MHz w/ 273(273RB0)QPSK)

P

Tx

 : 23.71

 ACLR

Sub6

 : 0.01

SEM

 : 9.41

SE

 : 9.01

0 50 100 150 200 250 300

RB

7.6

7.8

8

8.2

8.4

8.6

8.8

9

9.2

9.4

E

V

M

 

[

%

]

EVM vs. RB(EVM

Avg

=8.28 %, EVM

Avg-Peak

=8.45 %)

EVM

EVM

Peak


[image: image47.emf]-600 -400 -200 0 200 400 600

Frequency (MHz)

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

M

H

z

)

CP-OFDM PSD (100 MHz w/ 273(273RB0)16-QAM)

P

Tx

 : 23.68

 ACLR

Sub6

 : 0.12

SEM

 : 9.56

SE

 : 9.04

0 50 100 150 200 250 300

RB

7.5

8

8.5

9

9.5

E

V

M

 

[

%

]

EVM vs. RB(EVM

Avg

=8.21 %, EVM

Avg-Peak

=8.42 %)

EVM

EVM

Peak


[image: image48.emf]-600 -400 -200 0 200 400 600

Frequency (MHz)

-80

-70

-60

-50

-40

-30

-20

-10

0

10

20

P

S

D

 

(

d

B

m

/

M

H

z

)

CP-OFDM PSD (100 MHz w/ 273(273RB0)64-QAM)

P

Tx

 : 23.43

 ACLR

Sub6

 : 0.92

SEM

 : 10.53

SE

 : 9.51

0 50 100 150 200 250 300

RB

7

7.5

8

8.5

E

V

M

 

[

%

]

EVM vs. RB(EVM

Avg

=7.63 %, EVM

Avg-Peak

=7.76 %)

EVM

EVM

Peak


Figure 16. PC2 UE Simulation Results (Case 8)
