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1 Introduction
In the RAN4 #87 meeting, A-MPR values for n1 were discussed. There was not enough time to discuss, then A-MPR was set to higher values among proposed values from several companies to be on the safe side with square bracket. This paper mainly focuses on the revision for A-MPR on transmission frequency range from 1940 MHz to1960 MHz on band n1.
2 Discussion
2.1Clarification 
To clarify the current situation, we modified the current A-MPR Table by not using total backoff A-MPR but additional power backoff as same approach in LTE spec.
Table 6.2.3.4-7: A-MPR for NS_08 for 20MHz (1940-1960MHz/1960-1980MHz)

	Modulation
	A-MPR

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	0
	0

	DFT-s-OFDM QPSK
	[≤ 0.5]
	0

	DFT-s-OFDM 16 QAM
	0
	0

	DFT-s-OFDM 64 QAM
	0
	0

	DFT-s-OFDM 256 QAM
	0
	0

	CP-OFDM QPSK
	[≤ 0.5]
	0

	CP-OFDM 16 QAM
	[≤ 0.5]
	0

	CP-OFDM 64 QAM
	0
	0

	CP-OFDM 256 QAM
	0
	0

	NOTE 1:
A-MPR is additional backoff to MPR defined in Table 6.2.2-1
NOTE 2:
Outer and inner allocations are defined in clause 6.2.2


Table 6.2.3.4-8: A-MPR for NS_08 for 15MHz (1940-1955MHz)

	Modulation
	A-MPR

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	0
	0

	DFT-s-OFDM QPSK
	[≤ 0.5]
	0

	DFT-s-OFDM 16 QAM
	0
	0

	DFT-s-OFDM 64 QAM
	0
	0

	DFT-s-OFDM 256 QAM
	0
	0

	CP-OFDM QPSK
	[≤ 0.5]
	0

	CP-OFDM 16 QAM
	[≤ 0.5]
	0

	CP-OFDM 64 QAM
	0
	[≤ 0.5]

	CP-OFDM 256 QAM
	0
	0

	NOTE 1:
A-MPR is additional backoff to MPR defined in Table 6.2.2-1
NOTE 2:
Outer and inner allocations are defined in clause 6.2.2


Table 6.2.3.4-9: A-MPR for NS_08 for 10MHz (1940-1950MHz)

	Modulation
	A-MPR

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	0
	0

	DFT-s-OFDM QPSK
	0
	0

	DFT-s-OFDM 16 QAM
	0
	0

	DFT-s-OFDM 64 QAM
	0
	0

	DFT-s-OFDM 256 QAM
	0
	0

	CP-OFDM QPSK
	[≤ 0.5]
	0

	CP-OFDM 16 QAM
	[≤ 0.5]
	0

	CP-OFDM 64 QAM
	0
	0

	CP-OFDM 256 QAM
	0
	0

	NOTE 1:
A-MPR is additional backoff to MPR defined in Table 6.2.2-1
NOTE 2:
Outer and inner allocations are defined in clause 6.2.2


2.2 Comparison with LTE A-MPR 
LTE A-MPR is shown in the below table. For frequency range from 1940 MHz to 1960 MHz, A-MPR can be applied only when CBW = 20 MHz and the number of RBs is higher and equal to 50 RBs.
Table 6.2.4-1: Additional Maximum Power Reduction (A-MPR)

	Network Signalling value
	Requirements (subclause)
	E-UTRA Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	NS_05
	6.6.3.3.1
	1
	10,15,20
	≥ 50 (NOTE1)
	≤ 1 (NOTE1)

	
	
	
	15, 20
	Table 6.2.4-18 (NOTE2)

	
	
	65 (NOTE 3)
	10,15,20
	≥ 50
	≤ 1 (NOTE 1)

	
	
	
	15,20
	Table 6.2.4-18 (NOTE 2)

	NOTE 1:
Applicable when the lower edge of the assigned E-UTRA UL channel bandwidth frequency is larger than or equal to the upper edge of PHS band (1915.7 MHz) + 4 MHz + the channel BW assigned, where channel BW is as defined in subclause 5.6.  A-MPR for operations below this frequency is not covered in this version of specifications except for the channel assignments in NOTE2 as the emissions requirement in 6.6.3.3.1 may not be met. For 10MHz channel bandwidth whose carrier frequency is larger than or equal to 1945 MHz or 15 MHz channel bandwidth whose carrier frequency is larger than or equal to 1947.5 MHz, no A-MPR applies.

NOTE 2:
Applicable when carrier frequency is 1932.5 MHz for 15MHz channel bandwidth or 1930 MHz for 20MHz channel bandwidth case.

NOTE 3:
Applicable when the E-UTRA carrier is within 1920-1980 MHz.

NOTE 4:
Applicable when the upper edge of the channel bandwidth frequency is greater than 1980MHz.
NOTE 5:
Applicable only for an LAA Scell configured in Band 46.
NOTE 6:
Applicable when the E-UTRA carrier is within 1447.9 – 1462.9 MHz
NOTE 7:
Applicable for power class 2 UE in E-UTRA carrier with channel bandwidth is confined within 2570 MHz and 2615 MHz

NOTE 8:
Not applicable for power class 2 UE in Band 42


Observation 1: For frequency range from 1940 MHz to 1960 MHz, A-MPR can be applied only when CBW = 20 MHz and the number of RBs is higher and equal to 50 RBs in LTE.
The condition where the number of RBs is higher and equal to 50 RBs has implication that the A-MPR is specified for spectrum regrowth of larger number of RBs, and not for IMD caused by LO leakage and transmission RB. From this perspective, there is no difference between LTE and NR, therefore the same way shall be applied to band n1. To consider the several types of SCS, we apply the condition of RBs ≥ NRB/2.
Proposal 1: A-MPR for frequency range from 1940 MHz to 1960 MHz is specified as below table.
---------------------------------TS 38.101-1-----------------------------------
Table 6.2.3.4-7: A-MPR for NS_08 (1940-1960MHz/1960-1980MHz)

	Modulation
	A-MPR

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	0
	0

	DFT-s-OFDM QPSK
	[≤ 0.5]
	0

	DFT-s-OFDM 16 QAM
	0
	0

	DFT-s-OFDM 64 QAM
	0
	0

	DFT-s-OFDM 256 QAM
	0
	0

	CP-OFDM QPSK
	[≤ 0.5]
	0

	CP-OFDM 16 QAM
	[≤ 0.5]
	0

	CP-OFDM 64 QAM
	0
	0

	CP-OFDM 256 QAM
	0
	0

	
NOTE 1:
A-MPR is additional backoff to MPR defined in Table 6.2.2-1
NOTE 2:
Outer and inner allocations are defined in clause 6.2.2
NOTE 3:   A-MPR is applied for CBW = 20 MHz and number of RBs ≥ NRB/2



	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	




	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	



--------------------------------------------------------------------

3 Conclusion
We summarize our proposals:

Proposal 1: A-MPR for frequency range from 1940 MHz to 1960 MHz is specified as below table.
Table 6.2.3.4-7: A-MPR for NS_08 (1940-1960MHz/1960-1980MHz)

	Modulation
	A-MPR

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	0
	0

	DFT-s-OFDM QPSK
	[≤ 0.5]
	0

	DFT-s-OFDM 16 QAM
	0
	0

	DFT-s-OFDM 64 QAM
	0
	0

	DFT-s-OFDM 256 QAM
	0
	0

	CP-OFDM QPSK
	[≤ 0.5]
	0

	CP-OFDM 16 QAM
	[≤ 0.5]
	0

	CP-OFDM 64 QAM
	0
	0

	CP-OFDM 256 QAM
	0
	0

	NOTE 1:
A-MPR is additional backoff to MPR defined in Table 6.2.2-1
NOTE 2:
Outer and inner allocations are defined in clause 6.2.2
NOTE 3:   A-MPR is applied for CBW = 20 MHz and number of RBs ≥ NRB/2
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