3GPP TSG-RAN WG4 Meeting #87
 R4-1808103
Busan, Republic of Korea, 21 – 25 May, 2018
Source:
LG Electronics
Title:
A-MPR evaluation results for n1
Agenda item:
7.2.2.1.1
Document for:
Discussion
1 Introduction

In the RAN4 #86Bis meeting, NR A-MPR evaluation scenarios for n1 and n8 was approved [1]. In this contribution, we provide our updated A-MPR evaluation results for n1 based on approved evaluation scenarios.
2 Discussion

2.1 Band n1 – in 1940-1960MHz cases

In Figure 1, we presented approved NR A-MPR evaluation scenarios for n1 in 1940-1960MHz cases from [1].
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Figure 1. Evaluation scenarios for band n1 – in 1940-1960MHz cases

Based on above scenarios, we evaluate A-MPR results of n1 in 1940-1960MHz for all RB allocation types for each case 1/2/3 and our results are summarized in Table 1 in terms of A-MPR values which means required additional power back-off with respect to agreed general MPR of Sub 6 GHz.[2]
Table 1. Evaluated MPR results of Case 1/2/3 for n1 in 1940-1960 MHz
	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	LCRB
	all
	≤LCRBmax/2

	Distance from channel edge
	<LCRB/2 from edge
	≥LCRB/2 from edge

	WF type
	modulation
	MPR For all BW and SCS

	DFT-s-OFDM
	pi/2-BPSK
	0/0/0
	0/0/0

	
	QPSK
	0/0/0
	0/0/0

	
	16QAM
	0/0/0
	0/0/0

	
	64QAM
	0/0/0
	0/0/0

	
	256QAM
	0/0/0
	0/0/0

	CP-OFDM
	QPSK
	0/0/0
	0/0/0

	
	16QAM
	0/0/0
	0/0/0

	
	64QAM
	0/0/0
	0/0/0

	
	256QAM
	0/0/0
	0/0/0


Based on our evaluation results, we can see that no A-MPR seems to be required regardless of evaluation cases.
Observation 1. For evaluation scenarios for band n1 in 1940-1960MHz cases, no A-MPR is required.
2.2 Band n1 – in 1920-1940MHz cases
In Figure 2, we presented approved NR A-MPR evaluation scenarios for n1 in 1920-1940MHz cases from [1].
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Figure 2. Evaluation scenarios for band n1 – in 1920-1940MHz cases
Based on above scenarios, we evaluate A-MPR results of n8 for all possible allocation types for each case 1/2/3/4/5/6 and our results are summarized in Table 1 in terms of A-MPR values which means required additional power back-off with respect to agreed general MPR of Sub 6 GHz.[2]
Table 2. Evaluated MPR results of Case 1/2/3/4/5/6 for n1 1920 ~ 1940 MHz
	Allocation type
	Outer (max MPR)
	Inner (min MPR)

	LCRB
	all
	≤LCRBmax/2

	Distance from channel edge
	<LCRB/2 from edge
	≥LCRB/2 from edge

	WF type
	modulation
	MPR For all BW and SCS

	DFT-s-OFDM
	pi/2-BPSK
	11.5/2.5/11.5/11.0/1.5/0.0
	4.0/3.0/3.5/3.0/0.0/0.0

	
	QPSK
	9.5/6.0/9.5/9.0/2.0/0.0
	5.5/4.0/5.0/4.0/0.5/0.0

	
	16QAM
	11.0/6.0/11.0/10.5/4.5/0.0
	4.5/4.0/4.0/3.5/0.0/0.0

	
	64QAM
	10.5/5.5/10.5/10.5/4.5/0.0
	3.0/2.5/2.5/2.5/0.0/0.0

	
	256QAM
	8.5/3.5/8.5/8.0/2.5/0.0
	0.5/0.0/0.5/0.0/0.0/0.0

	CP-OFDM
	QPSK
	9.5/3.5/9.5/9.5/4.5/0.0
	5.0/5.0/5.0/5.0/0.0/0.0

	
	16QAM
	9.5/3.5/9.5/9.5/4.5/0.0
	4.5/4.5/4.5/4.5/0.0/0.0

	
	64QAM
	9.5/3.5/10.0/9.5/4.5/0.0
	3.0/3.0/3.0/3.0/0.0/0.0

	
	256QAM
	10.0/0.5/10.0/10.0/4.5/0.0
	0.0/0.0/0.0/0.0/0.0/0.0


From Table 2, we can see that large A-MPR are required except Case 6 since PHS protection bands are positioned outer region of FOOB in Case 6 as we shown in Figure 2.

Observation 2. For evaluation scenarios for band n1 in 1920-1940MHz cases, large A-MPR is required except Case 6.

To identify what is dominant factor for A-MPR, we present A-MPR results in accordance with each RB length and offset for Case 1/2/3/4/5 in Figure 3~Figure 7, respectively.
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Figure 3. Required A-MPR for Band n1 in 1920-1940MHz Case 1 (20MHz)
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Figure 4. Required A-MPR for Band n1 in 1920-1940MHz Case 2 (15MHz)
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Figure 5. Required A-MPR for Band n1 in 1920-1940MHz Case 3 (15MHz)
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Figure 6. Required A-MPR for Band n1 in 1920-1940MHz Case 4 (10MHz)
[image: image7.emf]0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

DFT-s-OFDM pi/2 BPSK

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

DFT-s-OFDM QPSK

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

DFT-s-OFDM 16QAM

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

DFT-s-OFDM 64QAM

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

DFT-s-OFDM 256QAM

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

CP-OFDM QPSK

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

CP-OFDM 16QAM

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

CP-OFDM 64QAM

0

1

2

3

4

5

6

7

8

0 10 20 30

L

CRB

0

5

10

15

20

25

30

R

B

S

t

a

r

t

CP-OFDM 256QAM

0

1

2

3

4

5

6

7

8


Figure 7. Required A-MPR for Band n1 in 1920-1940MHz Case 5 (5MHz)
From Figure 3 to Figure 7, we can observe that A-MPR values are concentrated in in some region especially in channel band edge toward to protection bands. For these region, up to 11.5 dB A-MPR is required whereas other region still doesn’t require any A-MPR. From these simulation results, we think that RB restriction approach seems to be better than A-MPR approach considering required large A-MPR value on top of general MPR value.
Observation 3. For Case 1/2/3/4/5 in 1920-1940MHz, RB restriction approach seems to be better than A-MPR approach.

3 Conclusion
In this contribution, we provide our A-MPR evaluation results for n1. Our observations are follows;
Observation 1. For evaluation scenarios for band n1 in 1940-1960MHz cases, no A-MPR is required.

Observation 2. For evaluation scenarios for band n1 in 1920-1940MHz cases, large A-MPR is required except Case 6.

Observation 3. For Case 1/2/3/4/5 in 1920-1940MHz, RB restriction approach seems to be better than A-MPR approach.
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