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1. Introduction
In this document, we would like to revise A-MPR for NS_08 due to higher order modulation carrier suppression and counter IM3 and consolidate tables.
2. Discussion
We submit additional simulation data and supporting measurement data to modify A-MPR for NS_08 from the work item in [1]. We notice 2 areas that need to be revisited. 
1. Counter IM3 was not simulated in the initial contribution, and it was found that up to 6dB A-MPR was needed in this region. Example simulation plots are shown in the appendix to support this claim. The simulated counter IM3 is -60dBc. The original contribution [2] did not include the effect of counter IM3.

2. Higher order modulation schemes such as 64QAM and 256QAM need additional back-off due to actual UE implementation showing weaker carrier suppression as we back-off power for higher order modulation schemes. Along with PA folding gain, we find that higher back-off is required even though the NR carrier suppression in general has improved. To support this claim, we note that in [3], the original LTE spec, the MPR+AMPR for 256QAM is as high as 11dB+5dB = 16dB. With 3dB improvement in overall carrier suppression from LTE to NR, we would like to revise the number to 13dB. A similar argument can be taken for 64QAM.

3. Consolidate large number of tables for NS_08 in 38.101-1[4] into 2 concise tables to avoid confusion as stated in [5] and generalize A-MPR (RB, LCRB region) for the whole band independent of specific deployments. One can then point to A-MPR corresponding to waveform/modulation set in another table instead of a specific entry. In LTE, we had just one waveform. In NR, we have multiple SCS and multiple waveform. What is proposed is an extension of LTE with generalization. We generalize RB boundary condition as a function of 12*SCS.  The single entry LTE A-MPR value can be referenced to another table.
Proposal 1: Modify A-MPR for NS_08 as shown in Tables 1 and Table 2 with additional region for counter IM3 for 10M, 15M, 20M cases at low end of Band n1.
Proposal 2: Modify A-MPR for NS_08 for 10M, 15M, 20M cases at low end of Band n1 as shown in Table 1 and Table 2 to account for 64QAM and 256QAM higher order modulation.
Proposal 3: Consolidate A-MPR tables for NS_08 in 38.101-1 into 2 concise tables as shown in Table 1 and Table 2.
Table 1: A-MPR for NS_08

	Channel Bandwidth, MHz
	Carrier Centre Frequency, Fc, MHz
	Region A


	Region B


	Region C



	
	
	Rbstart
	LCRB
	A-MPR
	Rbstart
	LCRB
	A-MPR
	Rbstart
	LCRB
	A-MPR

	5MHz
	1922.5 ≤ FC < 1927.5
	<1.62MHz/12/SCS
	>2.52MHz/12/SCS
	A3
	
	
	
	
	
	

	5MHz
	1927.5 ≤ FC < 1932.5
	
	
	A4
	
	
	
	
	
	

	5MHz
	1932.5 ≤ FC ≤ 1977.5
	
	
	TBD
	
	
	
	
	
	

	10MHz
	1920 ≤ FC < 1945
	<1.62 MHz/12/SCS
	>0
	A1
	>1.62MHz/12/SCS

≤3.60MHz/12/SCS
	>5.4MHz/12/SCS
	A1
	>7.74MHz/12/SCS
	>0
	A2

	10MHz
	1945 ≤ FC < 1955
	
	
	A5
	
	
	
	
	
	

	10MHz
	1955 ≤ FC ≤ 1975
	
	
	TBD
	
	
	
	
	
	

	15MHz
	1927.5 ≤ FC < 1932.5
	<3.24MHz/12/SCS
	>0
	A1
	>3.24MHz/12/SCS

≤5.40MHz/12/SCS
	>8.1MHz/12/SCS
	A1
	>10.9MHz/12/SCS
	>0
	A2

	15MHz
	1932.5 ≤ FC < 1947.5
	<1.62MHz/12/SCS
	>0
	A1
	
	
	
	>12.6 MHz/12/SCS
	>0
	A2

	15MHz
	1947.5 ≤ FC < 1955
	
	
	A6
	
	
	
	
	
	

	15MHz
	1955 ≤ FC ≤ 1972.5
	
	
	TBD
	
	
	
	
	
	

	20MHz
	1930 ≤ FC < 1950
	<4.86MHz/12/SCS
	>0
	A1
	>4.86MHz/12/SCS

≤7.20MHz/12/SCS
	>9.0MHz/12/SCS
	A1
	>14.2MHz/12/SCS
	>0
	A2

	20MHz
	1950 ≤ FC ≤ 1970
	>0
	>0
	A7
	
	
	
	
	
	

	NOTE 1:
The A-MPR values are listed in Table 2.
NOTE 3:   For any undefined region, MPR applies


Table 2: A-MPR for modulation and waveform type
	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5
	A6
	A7

	
	Outer/Inner
	Outer/Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer
	Inner

	DFT-s-OFDM PI/2 BPSK
	≤ 10
	≤ 6
	≤ 4
	0
	≤ 0.5
	0
	≤ 0.5
	0
	≤ 0.5
	0
	≤ 0.5
	0

	DFT-s-OFDM QPSK
	≤ 10
	≤ 6
	≤ 4.5
	≤ 0.5
	≤ 1
	0
	≤ 1
	0
	≤ 1.5
	0
	≤ 1.5
	0

	DFT-s-OFDM 16 QAM
	≤ 10
	≤ 6
	≤ 6
	≤ 1
	≤ 2
	≤ 0.5
	≤ 2
	≤ 0.5
	≤ 2
	≤ 0.5
	≤ 2
	≤ 0.5

	DFT-s-OFDM 64 QAM
	≤ 11
	≤ 6
	≤ 6
	≤ 0.5
	≤ 2
	≤ 2
	≤ 2
	≤ 2
	≤ 2
	≤ 2
	≤ 2
	≤ 2

	DFT-s-OFDM 256 QAM
	≤ 13 
	≤ 6
	≤ 7
	≤ 4.5
	≤ 3
	≤ 3
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5
	≤ 4.5

	CP-OFDM QPSK
	≤ 10
	≤ 6
	≤ 7.5
	≤ 2
	≤ 3.5
	≤ 0.5
	≤ 3.5
	≤ 0.5
	≤ 3.5
	≤ 0.5
	≤ 3.5
	≤ 0.5

	CP-OFDM 16 QAM
	≤ 10 
	≤ 6
	≤ 7.5
	≤ 2
	≤ 3.5
	≤ 2
	≤ 3.5
	≤ 2
	≤ 3.5
	≤ 2
	≤ 3.5
	≤ 2

	CP-OFDM 64 QAM
	≤ 11 
	≤ 6
	≤ 8
	≤ 2
	≤ 3.5
	≤ 3.5
	≤ 3.5
	≤ 3.5
	 ≤ 3.5
	≤ 4
	≤ 3.5
	≤ 3.5

	CP-OFDM 256 QAM
	≤ 13
	≤ 6
	≤ 10
	≤ 2
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 6.5
	≤ 6.5

	NOTE 1:
The backoff applied is max(MPR, A-MPR) where MPR is defined in Table 6.2.2-1

NOTE 2:
Outer and inner allocations are defined in clause 6.2.2


3. Conclusion
Proposal 1: Modify A-MPR for NS_08 as highlighted in Tables 1 and Table 2 with additional region for counter IM3 for 10M, 15M, 20M cases at low end of Band n1.

Proposal 2: Modify A-MPR for NS_08 for 10M, 15M, 20M cases at low end of Band n1 as highlighted in Table 1 and Table 2 to account for 64QAM and 256QAM higher order modulation.
Proposal 3: Consolidate A-MPR tables for NS_08 in 38.101-1 into 2 concise tables as shown in Table 1 and Table 2.
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