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1	Introduction
The PC2 A-MPR simulation results for band n8 NS_43 have been presented in [1]. Further study is carried out and updated proposals on the A-MPR requirements to be specified are shown in the sequel. 
2	Discussion
Additional simulation results are obtained for NS_18 PC2 1Tx with BW=10MHz and SCS=30kHz, which are shown in Table 1 below. The figures in the 2nd column show the differences of the A-MPR simulation results between PC2 and PC3, and the figures in the 3rd column plot only the PC2 A-MPR, for which 0dB is assigned if A-MPR ≤ PC2 MPR.
Table 1: A-MPR simulation results for NS_43 with BW=10MHz, SCS=30kHz
	BW
	DIFF A-MPR (PC2-PC3)
	PC2 A-MPR

	10MHz
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It can be seen from the results in Table 1 that some A-MPR is needed for PC2 NS_18 for BW=10MHz with SCS=30kHz, although the PC3 A-MPR in the current specification is only allowed for SCS=15kHz.
The existing PC3 A-MPR requirements in TS 38.101-1 are duplicated below.
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Table 6.2.3.6-1: A-MPR regions for NS_43
Channel Bandwidth (MHz)
Carrier Centre Frequency, Fc (MHz)
Region A
Region B


RBstart
LCRB
A-MPR
RBstart
LCRB
A-MPR
5 MHz
902.5 ≤ FC < 912.5

> 15
A1



10 MHz
FC = 910

> 40
A2

> 5.4 MHz/12/SCS
A4



> 45
A3

> 7.2 MHz/12/SCS
A5
15 MHz
FC = 907.5
< 1.8 MHz /12/SCS

> 12.24 MHz/12/SCS
> 0
A6
> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
≥ 7.2 MHz/12/SCS
A6
NOTE 1:	The A-MPR values are specified in Table 6.2.3.6-2.
NOTE 2:	15 kHz SCS unless otherwise stated
NOTE 3:	Void

Table 6.2.3.6-2: A-MPR for NS_43
Modulation/Waveform
A1 (dB)
A2 (dB)
A3 (dB)
A4 (dB)
A5 (dB)
A6 (dB)

Outer
Inner
Outer
Inner
Outer
Inner
Outer
Inner
Outer
Inner
Outer /
Inner
DFT-s-OFDM
Pi/2 BPSK

N/A
≤ 1.5
N/A



N/A

N/A
≤ 9

QPSK
≤ 2





≤ 2.5



≤ 9

16 QAM








≤ 2.5

≤ 9

64 QAM




≤ 2.5





≤ 9

256 QAM










≤ 9
CP-OFDM
QPSK
≤ 3.5







≤ 4

≤ 9

16 QAM
≤ 3.5







≤ 4

≤ 9

64 QAM




≤ 4





≤ 9

256 QAM










≤ 9




It can be seen that: for BW=5MHz, A1 applies; for BW=10MHz, A2 is for Pi/2 BPSK, A3 for 64QAM, and A4 for QPSK; for BW=15MHz, A6 applies. 
Based on the simulation results [1] for BW=5MHz, it’s proposed to modify the A-MPR values for A1 as follows.
Proposal 1: Define the 1Tx PC2 A-MPR requirements for BW=5MHz as follows:
	Modulation/Waveform
	A1 (dB)

	
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[1]
	N/A

	
	QPSK
	≤ [2+1.5]
	

	
	16 QAM
	≤ [3+0.5]
	

	
	64 QAM
	≤ [3+0.5]
	

	
	256 QAM
	
	

	CP-OFDM
	QPSK
	≤ [3.5+0.5]
	

	
	16 QAM
	≤ [3.5+0.5]
	

	
	64 QAM
	≤ [4]
	

	
	256 QAM
	
	



When defining the A-MPR regions for BW=10MHz, the current specification uses exact RB numbers for the limits of L_CRB, e.g. >40 or >45 in region A. As a result, the regions are not scalable if the SCS is changed from 15kHz to 30kHz. 
Proposal 2: Convert the exact RB length limits into SCS-dependent values in the A-MPR table for 10MHz, e.g. 40 to 7.2MHz/12/SCS and 45 to 8.1MHz/12/SCS. And modify Note 2 to allow 30kHz SCS for PC2.

	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	10 MHz
	FC = 910
	
	> 7.2 MHz/12/SCS
	A2
	
	> 5.4 MHz/12/SCS
	A4

	
	
	
	> 8.1 MHz/12/SCS
	A3
	
	> 7.2 MHz/12/SCS
	A5

	NOTE 1:	The A-MPR values are specified in Table 6.2.3.6-2.
NOTE 2:	Only 15 kHz SCS is applicable for power class 3; both 15kHz and 30kHz SCS are applicable for power class 2.
NOTE 3:	Void



Based on the simulation results [1], it’s found that the existing regions needs to be expanded in addition to the increase of PC3 A-MPR values. More explicitly, the proposed changes are shown in Table 2.
Table 2: Comparison of PC2 and PC3 A-MPR for 10MHz
	Modulation
	Waveform
	PC3 A-MPR
	Proposed new A-MPR for PC2
	Proposed expansion for PC2

	QPSK
	DFT-s-OFDM
	A4, 2.5dB
	A4, 3.5dB
	A5, 5.5dB

	
	CP-OFDM
	A5, 4dB
	A5, 6dB
	A4, 4dB

	16QAM
	DFT-s-OFDM
	A5, 2.5dB
	A5, 5dB
	A4, 3.5dB

	
	CP-OFDM
	A5, 4dB
	A5, 6dB
	A4, 4.5dB

	64QAM
	DFT-s-OFDM
	A3, 2.5dB
	A3, 5dB
	A2, 4.5dB

	
	CP-OFDM
	A3, 4dB
	A3, 6.5dB
	A2, 5dB



The A-MPR regions are illustrated in Figure 1 below. It can be seen that the region for A5 is contained in the region for A4; and the region for A3 is contained in the region for A2. 
A2/A5
A3
A4
Figure 1: Illustration of the A-MPR regions for A2/A3/A4/A5 for BW=10MHz.


Proposal 3: Define the 1Tx PC2 A-MPR for 10MHz as shown in the table below:
	Modulation/Waveform
	A2 (dB)
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [1.5]
	N/A
	
	
	
	N/A
	
	N/A

	
	QPSK
	
	
	
	
	≤ [2.5+1]
	
	≤ [2.5+3]
	

	
	16 QAM
	
	
	
	
	≤ [3.5]
	
	≤ [2.5+2.5]
	

	
	64 QAM
	≤ [4.5]
	
	≤ [2.5+2.5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	
	≤ [4]
	
	≤ [4+2]
	

	
	16 QAM
	
	
	
	
	≤ [4.5]
	
	≤ [4+2]
	

	
	64 QAM
	≤ [5]
	
	≤ [4+2.5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	


    
For BW=15MHz, three regions are defined in the existing PC3 A-MPR requirements, all having the A-MPR value of A6. However, it’s observed that RB allocations having RB_start=1.8MHz/12/SCS do not belong to any of the A-MPR regions. Hence, the following fix is proposed.
Proposal 4: For BW=15MHz, change the RB start in region A from RBstart< 1.8 MHz /12/SCS to RBstart≤ 1.8 MHz /12/SCS for both PC3 and PC2.
For 1Tx PC2, it’s found that the A-MPR value A6 for the existing regions needs to be increased. Additionally, new regions are needed to accommodate the expansion of the current regions, which will have the new A-MPR value of A7.
Proposal 5: For BW=15MHz 1Tx PC2, define the A-MPR regions and A-MPR values as follows. 

	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	15 MHz
	FC = 907.5
	≤ 1.8 MHz /12/SCS

> 12.24 MHz/12/SCS
	> 0
	A6
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	≥ 7.2 MHz/12/SCS
	A6

	
	
	
	
	
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	< 7.2 MHz/12/SCS
	A7

	
	
	
	
	
	≥ 1.8 MHz/12/SCS

≤ 7.2 MHz/12/SCS
	> 5.4 MHz/12/SCS
	A7



	Modulation/Waveform
	A6
	A7

	
	Outer /
Inner (dB)
	Outer (dB)
	Inner (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [9+3]
	≤ [4]
	[3]

	
	QPSK
	≤ [9+3]
	≤ [4]
	[3]

	
	16 QAM
	≤ [9+3]
	≤ [5]
	[4]

	
	64 QAM
	≤ [9+3]
	≤ [5.5]
	[5.5]

	
	256 QAM
	≤ [9+3]
	≤ [6.5]
	[5.5]

	CP-OFDM
	QPSK
	≤ [9+3]
	≤ [6]
	[4.5]

	
	16 QAM
	≤ [9+3]
	≤ [6]
	[5]

	
	64 QAM
	≤ [9+3]
	≤ [6.5]
	[6]

	
	256 QAM
	≤ [9+3]
	≤ [7]
	[7]



Note that A7 is derived based on the simulation results as well as satisfies A7 ≤ PC3_MPR+3dB. Figure 3 illustrates the A-MPR regions for BW=15MHz.
Figure 3: Illustration of the A-MPR regions for A6/A7 for BW=15MHz.
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3	Conclusion
In this paper, we have presented our updated proposals on the 1Tx PC2 A-MPR requirements for NS_43.
Proposal 1: Define the 1Tx PC2 A-MPR requirements for BW=5MHz as follows:
	Modulation/Waveform
	A1 (dB)

	
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[1]
	N/A

	
	QPSK
	≤ [3.5]
	

	
	16 QAM
	≤ [3.5]
	

	
	64 QAM
	≤ [3.5]
	

	
	256 QAM
	
	

	CP-OFDM
	QPSK
	≤ [4]
	

	
	16 QAM
	≤ [4]
	

	
	64 QAM
	≤ [4]
	

	
	256 QAM
	
	



Proposal 2: Convert the exact RB length limits into SCS-dependent values in the A-MPR table for 10MHz, e.g. 40 to 7.2MHz/12/SCS and 45 to 8.1MHz/12/SCS. And modify Note 2 to allow 30kHz SCS for PC2.
	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	10 MHz
	FC = 910
	
	> 7.2 MHz/12/SCS
	A2
	
	> 5.4 MHz/12/SCS
	A4

	
	
	
	> 8.1 MHz/12/SCS
	A3
	
	> 7.2 MHz/12/SCS
	A5

	NOTE 1:	The A-MPR values are specified in Table 6.2.3.6-2.
NOTE 2:	Only 15 kHz SCS is applicable for power class 3; both 15kHz and 30kHz SCS are applicable for power class 2.
NOTE 3:	Void



Proposal 3: Define the 1Tx PC2 A-MPR for 10MHz as shown in the table below:
	Modulation/Waveform
	A2 (dB)
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [1.5]
	N/A
	
	
	
	N/A
	
	N/A

	
	QPSK
	
	
	
	
	≤ [2.5+1]
	
	≤ [2.5+3]
	

	
	16 QAM
	
	
	
	
	≤ [3.5]
	
	≤ [2.5+2.5]
	

	
	64 QAM
	≤ [4.5]
	
	≤ [2.5+2.5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	
	≤ [4]
	
	≤ [4+2]
	

	
	16 QAM
	
	
	
	
	≤ [4.5]
	
	≤ [4+2]
	

	
	64 QAM
	≤ [5]
	
	≤ [4+2.5]
	
	
	
	
	

	
	256 QAM
	
	
	
	
	
	
	
	



Proposal 4: For BW=15MHz, change the RB start in region A from RBstart< 1.8 MHz /12/SCS to RBstart≤ 1.8 MHz /12/SCS for both PC3 and PC2.
Proposal 5: For BW=15MHz 1Tx PC2, define the A-MPR regions and A-MPR values as follows. 

	Channel Bandwidth (MHz)
	Carrier Centre Frequency, Fc (MHz)
	Region A
	Region B

	
	
	RBstart
	LCRB
	A-MPR
	RBstart
	LCRB
	A-MPR

	15 MHz
	FC = 907.5
	≤ 1.8 MHz /12/SCS

> 12.24 MHz/12/SCS
	> 0
	A6
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	≥ 7.2 MHz/12/SCS
	A6

	
	
	
	
	
	> 1.8 MHz/12/SCS

< 6.12 MHz/12/SCS
	< 7.2 MHz/12/SCS
	A7

	
	
	
	
	
	≥ 1.8 MHz/12/SCS

≤ 7.2 MHz/12/SCS
	> 5.4 MHz/12/SCS
	A7



	Modulation/Waveform
	A6
	A7

	
	Outer /
Inner (dB)
	Outer (dB)
	Inner (dB)

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [11]
	≤ [4]
	[3]

	
	QPSK
	≤ [11]
	≤ [4]
	[3]

	
	16 QAM
	≤ [11]
	≤ [5]
	[4]

	
	64 QAM
	≤ [11]
	≤ [5.5]
	[5.5]

	
	256 QAM
	≤ [11]
	≤ [6.5]
	[5.5]

	CP-OFDM
	QPSK
	≤ [11]
	≤ [6]
	[4.5]

	
	16 QAM
	≤ [11]
	≤ [6]
	[5]

	
	64 QAM
	≤ [11]
	≤ [6.5]
	[6]

	
	256 QAM
	≤ [11]
	≤ [7]
	[7]
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