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1 Introduction
In RAN4#86Bis meeting, evaluation scenario from interesting operators for n1 in Japan was presented [1] as shown in Figure 1 and 2.
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Figure 1.  Evaluation scenarios for band n1 – in 1920-1940MHz cases
(respectively in Table 6.2.3.4-1~6 in TS38.101-1)
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Figure 2.  Evaluation scenarios for band n1 – in 1940-1960MHz cases
(respectively in Table 6.2.3.4-7~9 in TS38.101-1)
Based on  evaluation scenarios, preliminary A-MPR evaluation results were submitted in last RAN4 #87 meeting [1][2][3] but tentative values were captured as NS_08 A-MPR requirement for some case, especially in Case 1~Case 4 in Figure 1 (respectively in Table 6.2.3.4-1~4 of TS38.101-1), due to lack of time. In this contribution, we provide our A-MPR analysis for these cases.
2 Discussion 
To define A-MPR requirements for Case 1~4 in Figure 1, we present our evaluation results in Figure 3~6, respectively.
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Figure 3. Required power backoff for Case 1 (20MHz@1920-1940 MHz)
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Figure 4. Required power backoff for Case 2 (15MHz@1925-1940 MHz)
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Figure 5. Required power backoff for Case 3 (15MHz@1920-1935 MHz)
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Figure 6. Required power backoff for Case 4 (20MHz@1920-1930 MHz)
Based on our evaluation results, we can expect large backoff required but these large backoff is concentrated in some specific region. In NR spec, current format to specify MPR was simplified only considering modulation and RB allocation type and it seems quite reasonable because protection requirements for MPR seems symmetric on both outside of CBW. Anyway, for band specific A-MPR cases, protection requirements seems generally asymmetric and it normally effect only on some specific parts allocation type. Based on this, if we use same format of MPR in A-MPR requirement, we believe that unnecessary excessive backoff should be applied. Thus, we think that existing MPR format is not suitable to define A-MPR requirements for n1.
Proposal 1. New format to specify NS_08 A-MPR should be considered to avoid excessively large A-MPR.
Based on our evaluation results, we tried to divide region which require similar region. In this contribution, we tried to divide 3 region of low/mid/high for NS_08 A-MPR requirements as shown in Figure 7 and its detailed boundary description can be expressed as shown in Eq. 1, but number of region seems to be easily extended if very high power backoff is needed. Based on region which is decided by allocated RBstart and LCRB, UE should apply appropriate A-MPR to its transmitted power. 
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Figure 7. Concept of A-MPR requirement for n1

A-MPR’Low
for RBStart ≥ max(ol, sl∙(LCRB-ll)+ol)

A-MPR’High
for RBStart ≤ sh∙(LCRB-lh) 



             (Eq. 1)
A-MPR’Mid
for otherwise
From Eq.1, actual A-MPR is defines as A-MPR = max(MPR, A-MPR’)

Proposal 2. Consider A-MPR format presented in Figure 3 and Eq.1 to define NS_08 A-MPR requirements.
Based on above proposed A-MPR format, we summarized our A-MPR results for Case 1~4 in following Table 1~4.
Table 1. Case 1: A-MPR’ for NS_08 for 20MHz (1920-1940MHz)
	Modulation
	A-MPR’ [dB]

	
	Low region1
	Medium region
	High region2

	DFT-s-OFDM PI/2 BPSK
	0.5
	3
	10

	DFT-s-OFDM QPSK
	1.0
	5
	10

	DFT-s-OFDM 16 QAM
	1.0
	6
	10

	DFT-s-OFDM 64 QAM
	3
	7
	11

	DFT-s-OFDM 256 QAM
	4
	8
	12

	CP-OFDM QPSK
	3.5
	8
	11

	CP-OFDM 16 QAM
	3.5
	8
	11

	CP-OFDM 64 QAM
	4
	8
	12

	CP-OFDM 256 QAM
	6
	10
	14

	NOTE 1:Low region is characterized with sl=1.5, ll =20 , ol =25

NOTE 2: High region is characterized with sh=0.5, lh =30


Table 2. Case 2: A-MPR’ for NS_08 for 15MHz (1925-1940MHz)
	Modulation
	A-MPR’ [dB]

	
	Low region1
	Medium region
	High region2

	DFT-s-OFDM PI/2 BPSK
	0.5
	3
	4

	DFT-s-OFDM QPSK
	0.5
	3
	8

	DFT-s-OFDM 16 QAM
	1
	3
	8

	DFT-s-OFDM 64 QAM
	1
	4.5
	8

	DFT-s-OFDM 256 QAM
	2.5
	4.5
	8

	CP-OFDM QPSK
	2
	6.5
	8

	CP-OFDM 16 QAM
	2
	6.5
	8

	CP-OFDM 64 QAM
	3
	6.5
	8

	CP-OFDM 256 QAM
	5
	6.5
	8

	NOTE 1:Low region is characterized with sl=1, ll =30 , ol =10

NOTE 2: High region is characterized with sh=0.75, lh =40


Table 3. Case 3: A-MPR’ for NS_08 for 15MHz (1920-1935MHz)
	Modulation
	A-MPR’ [dB]

	
	Low region1
	Medium region
	High region2

	DFT-s-OFDM PI/2 BPSK
	0.5
	2.5
	12

	DFT-s-OFDM QPSK
	0.5
	4.0
	13

	DFT-s-OFDM 16 QAM
	0.5
	4.5
	13

	DFT-s-OFDM 64 QAM
	1
	5.0
	13

	DFT-s-OFDM 256 QAM
	1
	5.0
	14

	CP-OFDM QPSK
	1
	5.5
	13

	CP-OFDM 16 QAM
	1.5
	6
	13

	CP-OFDM 64 QAM
	2.5
	6
	13.5

	CP-OFDM 256 QAM
	4.5
	6
	14

	NOTE 1:Low region is characterized with sl=1, ll =20 , ol =18

NOTE 2: High region is characterized with sh=0.4, lh =20


Table 4. Case 4: A-MPR’ for NS_08 for 10MHz (1920-1930MHz)
	Modulation
	A-MPR’ [dB]

	
	Low region1
	Medium region
	High region2

	DFT-s-OFDM PI/2 BPSK
	0.5
	3
	9.5

	DFT-s-OFDM QPSK
	0.5
	4
	10

	DFT-s-OFDM 16 QAM
	1.0
	4.5
	10

	DFT-s-OFDM 64 QAM
	1.5
	5.5
	10

	DFT-s-OFDM 256 QAM
	2.5
	6.0
	10

	CP-OFDM QPSK
	1.0
	6.0
	10

	CP-OFDM 16 QAM
	2.0
	6.5
	10

	CP-OFDM 64 QAM
	3.0
	6.5
	10

	CP-OFDM 256 QAM
	6.0
	6.5
	10

	NOTE 1:Low region is characterized with sl=1, ll =15, ol =9

NOTE 2: High region is characterized with sh=0.75, lh =15


3 Conclusion
In this contribution, we provide our A-MPR analysis for Table 6.2.3.4-1~4 of TS38.101-1. Our proposals for n1 A-MPR are as follows;
Proposal 1. New format to specify NS_08 A-MPR should be considered to avoid excessively large A-MPR.
Proposal 2. Consider A-MPR format presented in Figure 3 and Eq.1 to define NS_08 A-MPR requirements.
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