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1. Introduction
In this document, we discuss the need for PC2 AMPR for n1 NS_05.
2. Discussion
Last meeting, WF [1] was approved to cover AMPR. After measurement and evaluation, extra AMPR is required for low LCRB allocation where CIM5 exists. For PC3, less than 0.5dB AMPR was required for this case, but for PC2, an additional 3dB is required or 3.5dB to cover for the increased power in band n1. 
Simulations for PC3 and PC2 are provided in the appendix in section 4.

:

The following simulations assumptions were agreed per WF:

· CIM3: 60 dBc.
· CIM5: 70dBc
· Focus evaluations first on QPSK DFT-s-OFDM with Image and carrier leakage of 28dB for up to 64QAM. 
· Evaluation of Higher order modulations is not precluded, for 256QAM image is 35dB,
· PA calibration for 20 MHz, SCS 15 kHz, QPSK, DFT-S-OFDM, 100 RB0 waveform to meet 31dB ACLR at 1 dB MPR based on [4~5]dB post PA losses,
· Post PA insertion loss: [4~5] dB
· PC2 studies assume the same filter rejection than those used for PC3 studies
Observation 1: Not enough AMPR exists to cover CIM5.
Table 2-1: A-MPR regions for NS_05 and NS_05U (Power Class 2)
	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

	5
	1922.5 ≤ FC < 1927.5
	< 1.98 MHz/12/SCS
	> 1.44 MHz/12/SCS
	A3
	< 0.72 MHz/12/SCS
	≤ 1.44 MHz/12/SCS
	A4
	
	
	

	10
	1925 ≤ FC < 1935
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart-1.08 MHz/12/SCS)
	A7
	≥ 7.2 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 1.98, ≤2.7

MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	10
	1935 ≤ FC < 1945
	
	> 3.96 MHz/12/SCS
	A4
	
	
	
	
	
	

	15
	1927.5 ≤ FC < 1932.5
	< 3.6 MHz/12/SCS
	> 0
	A1
	≥ 3.6 MHz/12/SCS
	> max(0, RBstart-1.8 MHz/12/SCS)
	A7
	≥ 10.08  MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 3.6, ≤4.68

MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	15
	1932.5 ≤ FC < 1942.5
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart+1.08 MHz/12/SCS)
	A7
	≥ 12.24 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	15
	1942.5 ≤ FC < 1947.5
	
	> 5.04 MHz/12/SCS
	A5
	
	
	
	
	
	

	20
	1930 ≤ FC < 1950
	< 5.04 MHz/12/SCS
	> 0
	A1
	≥ 5.04 MHz/12/SCS
	> max(0, RBstart-3.6 MHz/12/SCS)
	A7
	≥ 13.68 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 5.04, ≤6.66

MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	20
	1950 ≤ FC < 1960
	
	> 9.0 MHz/12/SCS
	A6
	
	
	
	
	
	

	NOTE 1:
The A-MPR values are specified in Table 6.2.3.4-b, 6.2.3.4-c and 6.2.3.4-d.

NOTE 2:
Void


Table 2-2: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A1 (dB)
	A2 (dB)
	A3 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer
	Inner

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 13.0
	≤ 6.0
	≤ 6.5
	≤ 2.0

	
	QPSK
	≤ 13.0
	≤ 6.0
	≤ 7.0
	≤ 2.0

	
	16 QAM
	≤ 13.0
	≤ 6.0
	≤ 8.5
	≤ 2.0

	
	64 QAM
	≤ 14.0
	≤ 6.0
	≤ 9.0
	≤ 2.0

	
	256 QAM
	≤ 15.0
	≤ 6.0
	≤ 9.5
	

	CP-OFDM
	QPSK
	≤ 13.0
	≤ 6.0
	≤ 10.0
	≤ 4.0

	
	16 QAM
	≤ 13.0
	≤ 6.0
	≤ 10.0
	≤ 4.0

	
	64 QAM
	≤ 14.0
	≤ 6.0
	≤ 10.0
	≤ 4.0

	
	256 QAM
	≤ 16.0
	
	≤ 10.0
	

	NOTE 1:
Void

NOTE 2:
Void


Table 2-3: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A4 (dB)
	A5 (dB)
	A6 (dB)
	A7 (dB)
	A8 (dB)

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.0
	N/A
	≤ 2.0
	
	≤ 2.0
	N/A
	≤ 8.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	
	≤ 2.0
	
	≤ 2.0
	
	≤ 8.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	
	≤ 2.5
	
	≤ 2.0
	
	≤ 8.0
	≤ 3.5

	
	64 QAM
	≤ 3.5
	
	≤ 2.5
	
	
	
	≤ 8.0
	≤ 3.5

	
	256 QAM
	
	
	
	
	
	
	≤ 8.0
	

	CP-OFDM
	QPSK
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5
	≤ 3.5

	
	16 QAM
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5
	≤ 3.5

	
	64 QAM
	≤ 5.0
	
	≤ 5.0
	≤ 5.0
	≤ 4.0
	
	≤ 8.5
	

	
	256 QAM
	
	
	
	
	
	
	≤ 8.5
	

	NOTE 1:
Void

NOTE 2:
Void


Proposal 1: Add the regions and AMPR as shown in Table 2-1 and Table 2-3 to cover AMPR for CIM5.
3. Conclusion

Observation 1: Not enough AMPR exists to cover CIM5.
Proposal 1: Add the regions and AMPR as shown in Table 2-1 and Table 2-3 to cover AMPR for CIM5.
Table 2-1: A-MPR regions for NS_05 and NS_05U (Power Class 2)
	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

	5
	1922.5 ≤ FC < 1927.5
	< 1.98 MHz/12/SCS
	> 1.44 MHz/12/SCS
	A3
	< 0.72 MHz/12/SCS
	≤ 1.44 MHz/12/SCS
	A4
	
	
	

	10
	1925 ≤ FC < 1935
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart-1.08 MHz/12/SCS)
	A7
	≥ 7.2 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 1.98, ≤2.7

MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	10
	1935 ≤ FC < 1945
	
	> 3.96 MHz/12/SCS
	A4
	
	
	
	
	
	

	15
	1927.5 ≤ FC < 1932.5
	< 3.6 MHz/12/SCS
	> 0
	A1
	≥ 3.6 MHz/12/SCS
	> max(0, RBstart-1.8 MHz/12/SCS)
	A7
	≥ 10.08  MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 3.6, ≤4.68

MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	15
	1932.5 ≤ FC < 1942.5
	< 1.98 MHz/12/SCS
	> 0
	A1
	≥ 1.98 MHz/12/SCS
	> max(0, RBstart+1.08 MHz/12/SCS)
	A7
	≥ 12.24 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	15
	1942.5 ≤ FC < 1947.5
	
	> 5.04 MHz/12/SCS
	A5
	
	
	
	
	
	

	20
	1930 ≤ FC < 1950
	< 5.04 MHz/12/SCS
	> 0
	A1
	≥ 5.04 MHz/12/SCS
	> max(0, RBstart-3.6 MHz/12/SCS)
	A7
	≥ 13.68 MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A1

	
	
	
	
	
	≥ 5.04, ≤6.66

MHz/12/SCS
	≤ 1.08 MHz/12/SCS
	A8
	
	
	

	20
	1950 ≤ FC < 1960
	
	> 9.0 MHz/12/SCS
	A6
	
	
	
	
	
	

	NOTE 1:
The A-MPR values are specified in Table 6.2.3.4-b, 6.2.3.4-c and 6.2.3.4-d.

NOTE 2:
Void


Table 2-3: A-MPR for NS_05 and NS_05U (Power Class 2)
	Modulation/Waveform
	A4 (dB)
	A5 (dB)
	A6 (dB)
	A7 (dB)
	A8 (dB)

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

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.0
	N/A
	≤ 2.0
	
	≤ 2.0
	N/A
	≤ 8.0
	≤ 3.5

	
	QPSK
	≤ 3.0
	
	≤ 2.0
	
	≤ 2.0
	
	≤ 8.0
	≤ 3.5

	
	16 QAM
	≤ 3.5
	
	≤ 2.5
	
	≤ 2.0
	
	≤ 8.0
	≤ 3.5

	
	64 QAM
	≤ 3.5
	
	≤ 2.5
	
	
	
	≤ 8.0
	≤ 3.5

	
	256 QAM
	
	
	
	
	
	
	≤ 8.0
	

	CP-OFDM
	QPSK
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5
	≤ 3.5

	
	16 QAM
	≤ 4.5
	
	≤ 4.5
	
	≤ 4.0
	
	≤ 8.5
	≤ 3.5

	
	64 QAM
	≤ 5.0
	
	≤ 5.0
	≤ 5.0
	≤ 4.0
	
	≤ 8.5
	

	
	256 QAM
	
	
	
	
	
	
	≤ 8.5
	

	NOTE 1:
Void

NOTE 2:
Void
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4. Appendix
4.1. PC3 Simulations – No 5th order back off required due to CIM5
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4.2. PC2 Simulations – 5th order backoff required due to CIM5
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