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1	Introduction
Preliminary simulation results for band n28 PC2 A-MPR were presented in [1].  Since then, more results are available and our proposals on the A-MPR requirements are updated as follows. 
2	Discussion
2.1 Additional Spectrum Emission Requirements of NS_18
[bookmark: _Toc21344371][bookmark: _Toc29801857][bookmark: _Toc29802281][bookmark: _Toc29802906][bookmark: _Toc37251414][bookmark: _Toc45888294][bookmark: _Toc45888893][bookmark: _Toc61367587][bookmark: _Toc61372970][bookmark: _Toc68230918][bookmark: _Toc69084331][bookmark: _Toc75467341][bookmark: _Toc76509363][bookmark: _Toc76718353][bookmark: _Toc83580692][bookmark: _Toc84405201][bookmark: _Toc84413810]6.5.3.3.3	Requirement for network signalling value "NS_18"
When "NS_18" is indicated in the cell, the power of any UE emission shall not exceed the levels specified in Table 6.5.3.3. 3-1. This requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.
Table 6.5.3.3.3-1: Additional requirements for "NS_18"
Frequency range
(MHz)
Channel bandwidth (MHz) / Spectrum emission limit (dBm)
Measurement bandwidth 


5, 10, 15, 20, 30


692-698
-26.2
6 MHz



Observation 1: BW=25MHz is missing from the requirements for NS_18 in Table 6.5.3.3-1 of TS 38.101-1.
Observation 2: In Clause 5.3.5 UE channel bandwidth per operating band, NOTE 7 of Table 5.3.5-1 applies for CBW=20/25/30, which is duplicated below.
For the 20 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 713-723 MHz or 728-738 MHz. For the 25 MHz bandwidth, the minimum requirements are specified for NR UL carrier frequencies confined to either 715.5-720.5 MHz or 730.5-735.5 MHz. For the 30MHz bandwidth, the minimum requirements are specified for NR UL transmission bandwidth configuration confined to either 703-733 or 718-748 MHz.
2.2 A-MPR Simulation Results
[bookmark: _GoBack]The simulation results are obtained for NS_18 for PC2 1Tx, which are shown in Table 1 below. The figures in the 2nd column show the differences in 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_18
	BW
	DIFF A-MPR (PC2-PC3)
	PC2 A-MPR
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It can be seen that similar A-MPR value distributions are shown for BW=15/20/25/30MHz.

2.1 A-MPR Requirements for NS_18
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Network signalling label
Requirements (clause)
NR Band
Channel bandwidth (MHz)
Resources blocks (NRB)
A-MPR (dB)
NS_18
6.5.3.3.3
n28, n83
5

Table 6.2.3.13-1, A1



10, 15, 20

Table 6.2.3.13-1, A2



25, 30

Table 6.2.3.13-1, A3, A4, A5

6.2.3.13	A-MPR for NS_18
Table 6.2.3.13-0: Band n28 and n83 30MHz A-MPR regions for NS_18
Channel Bandwidth, MHz
Frequency range of UL transmission bandwidth configuration, MHz
Regions
A-MPR


RBstart*12*SCS
MHz
LCRB*12*SCS
MHz

25
703~733
>(LCRB*12*SCS)/2+3.6
≥Max(0, 12*SCS*NRB – 1.8 –  RBstart*12*SCS)
A3


≤(LCRB*12*SCS)/2+3.6
≥5.4
A4


≤6.3
<5.4
A5
30
703~733
>(LCRB*12*SCS)/2+5.22
≥Max(0, 12*SCS*NRB – 1.8 –  RBstart*12*SCS)
A3


≤(LCRB*12*SCS)/2+5.22
≥5.4
A4


≤7.92
<5.4
A5

Table 6.2.3.13-1: A-MPR for NS_18
Modulation/Waveform
A1 (dB)
A2 (dB)
A3 (dB)
A4 (dB)
A5 (dB)

Outer
Inner
Inner/Outer
Outer/Inner
Outer/Inner
Outer/Inner
DFT-s-OFDM
Pi/2 BPSK
≤ 2
N/A
≤ 5
3
8
3

QPSK
≤ 2

≤ 5
3
8
3

16 QAM
≤ 3

≤ 6
3
8
3

64 QAM
≤ 4

≤ 7
3
8
4.5

256 QAM
≤ 6

≤ 9
3
8
5.5
CP-OFDM
QPSK
≤ 5

≤ 6.5
4.5
9.5
5

16 QAM
≤ 5

≤ 7
4.5
9.5
5

64 QAM
≤ 5.5

≤ 8.5
4.5
9.5
5.5

256 QAM
≤ 8.5

≤ 11.5
4.5
9.5
7.5
NOTE 1:	Void
NOTE 2:	Void


Based on the simulation results for BW=5MHz, it’s proposed to modify A1 for PC2 as follows:
Table 2: NS_18 PC2 A-MPR for BW=5MHz
	Modulation/Waveform
	A1 (dB)

	
	Outer

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [2+1.5]

	
	QPSK
	≤ [2+1.5]

	
	16 QAM
	≤ [3+1]

	
	64 QAM
	≤ [4+0.5]

	
	256 QAM
	≤ [6+0.5]

	CP-OFDM
	QPSK
	≤ [5+0.5]

	
	16 QAM
	≤ [5+0.5]

	
	64 QAM
	≤ [5.5+0.5]

	
	256 QAM
	≤ [8.5+0.5]



Based on the simulation results for BW=20MHz, it’s proposed to modify A2 for PC2 as follows:
Table 3: NS_18 PC2 A-MPR for BW=10, 15, 20MHz
	Modulation/Waveform
	A2 (dB)

	
	Inner/Outer

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [5+3]

	
	QPSK
	≤ [5+3]

	
	16 QAM
	≤ [6+3]

	
	64 QAM
	≤ [7+3]

	
	256 QAM
	≤ [9+2]

	CP-OFDM
	QPSK
	≤ [6.5+3]

	
	16 QAM
	≤ [7+3]

	
	64 QAM
	≤ [8.5+3]

	
	256 QAM
	≤ [11.5]



Based on the simulation results for BW=30MHz, it’s proposed to modify A3/A4/A5 as follows:
Table 4: NS_18 PC2 A-MPR for BW=25, 30MHz
	Modulation/Waveform
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[3+0.5]
	[8+2]
	[3+1.5]

	
	QPSK
	[3+0.5]
	[8+2]
	[3+1.5]

	
	16 QAM
	[3+0.5]
	[8+3]
	[3+2]

	
	64 QAM
	[3+0.5]
	[8+3]
	[4.5+1]

	
	256 QAM
	[3+0.5]
	[8+3]
	[5.5]

	CP-OFDM
	QPSK
	[4.5+0.5]
	[9.5+2]
	[5+1]

	
	16 QAM
	[4.5+0.5]
	[9.5+2]
	[5+1]

	
	64 QAM
	[4.5+0.5]
	[9.5+2]
	[5.5+0.5]

	
	256 QAM
	[4.5+0.5]
	[9.5+2]
	[7.5]



The figure 1 below is an illustration of the A-MPR regions for A3/A4/A5. 

                            A3
A4
A5
RB_start
LCRB

Figure 1: Illustration of the A-MPR regions for A3/A4/A5.

3	Conclusion
In this paper, we have presented further simulation results for NS_18 for PC2 1Tx. By reusing the existing PC3 A-MPR regions, the following A-MPR values for PC2 1Tx are proposed:
Proposal 1: For NS_18 PC2 1Tx BW=5MHz, define the A-MPR values for A1 as follows:
Table 2: NS_18 PC2 A-MPR for BW=5MHz
	Modulation/Waveform
	A1 (dB)

	
	Outer

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [3.5]

	
	QPSK
	≤ [3.5]

	
	16 QAM
	≤ [4]

	
	64 QAM
	≤ [4.5]

	
	256 QAM
	≤ [6.5]

	CP-OFDM
	QPSK
	≤ [5.5]

	
	16 QAM
	≤ [5.5]

	
	64 QAM
	≤ [6]

	
	256 QAM
	≤ [9]



Proposal 2: For NS_18 PC2 1Tx BW=10/15/20MHz, define the A-MPR values for A2 as follows:
Table 3: NS_18 PC2 A-MPR for BW=10, 15, 20MHz
	Modulation/Waveform
	A2 (dB)

	
	Inner/Outer

	DFT-s-OFDM
	Pi/2 BPSK
	≤ [8]

	
	QPSK
	≤ [8]

	
	16 QAM
	≤ [9]

	
	64 QAM
	≤ [10]

	
	256 QAM
	≤ [11]

	CP-OFDM
	QPSK
	≤ [9.5]

	
	16 QAM
	≤ [10]

	
	64 QAM
	≤ [11.5]

	
	256 QAM
	≤ [11.5]



Proposal 3: For NS_18 PC2 1Tx BW=25/30MHz, define the A-MPR values for A3/A4/A5 as follows:
Table 4: NS_18 PC2 A-MPR for BW=25, 30MHz
	Modulation/Waveform
	A3 (dB)
	A4 (dB)
	A5 (dB)

	
	Outer/Inner
	Outer/Inner
	Outer/Inner

	DFT-s-OFDM
	Pi/2 BPSK
	[35]
	[11]
	[4.5]

	
	QPSK
	[3.5]
	[11]
	[4.5]

	
	16 QAM
	[3.5]
	[11]
	[5]

	
	64 QAM
	[3.5]
	[11]
	[5.5]

	
	256 QAM
	[3.5]
	[11]
	[5.5]

	CP-OFDM
	QPSK
	[5]
	[11.5]
	[6]

	
	16 QAM
	[5]
	[11.5]
	[6]

	
	64 QAM
	[5]
	[11.5]
	[6]

	
	256 QAM
	[5]
	[11.5]
	[7.5]



Based on observation 1, it’s also proposed to add the missing CBW=25MHz to NS_18.
Proposal 4: Add BW=25MHz to the requirements for NS_18 in Table 6.5.3.3-1 of TS 38.101-1.
Table 6.5.3.3.3-1: Additional requirements for "NS_18"
	Frequency range
(MHz)
	Channel bandwidth (MHz) / Spectrum emission limit (dBm)
	Measurement bandwidth 
	

	
	5, 10, 15, 20, 25, 30
	
	

	692-698
	-26.2
	6 MHz
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