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Introduction
In [1], it was agreed to define A-MPR for channel BWs > 20MHz and new NS signalling value for NR band n39 by RAN4 92-Bis. In this paper, we discuss A-MPR needed for n39 to meet the additional emission requirements.
A-MPR for n39
In RAN4#92, it was identified that A-MPR is needed for NR band n39 for CBW > 20MHz to protect frequency range 1805-1855MHz with emission requirement of -40dBm/MHz and frequency range 1855-1880MHz with emission requirement of -15.5dBm/5MHz. In [1], it was agreed to define A-MPR for the requirements shown in Table 1 for CBWs > 20MHz and new NS signalling value for NR band n39 by RAN4 92-Bis. In this paper, we discuss A-MPR needed for n39 to meet additional emission requirements.
Table 1: Additional requirements for n39 NS_XX
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	Frequency range
	1805
	-
	1855
	-40
	1
	1

	Frequency range
	1855
	-
	1880
	-15.5
	5
	1, 2, 3

	NOTE 1:	This requirement is applicable for carriers with aggregated channel bandwidths confined in 1885-1920 MHz.
NOTE 2:	The requirement also applies for the frequency ranges that are less than FOOB (MHz) in Table 6.6.3.1-1 and Table 6.6.3.1A-1 from the edge of the channel bandwidth.
NOTE 3:	For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


A-MPR Regions
The IMD3 may fall in the frequency range 1855-1880MHz while IMD5 may fall in the frequency range 1805-1855MHz. Our A-MPR simulation results show that the boundaries of A-MPR regions can be derived based on the conditions of having IMD3 in the frequency range 1855-1880MHz. The A-MPR values are calculated to meet the additional emission requirements in both frequency ranges 1805-1855MHz and 1855-1880MHz. If IMD3 is not within the frequency range 1855-1880MHz, MPR is sufficient to meet the additional emission requirements in both frequency ranges 1805-1855MHz and 1855-1880MHz.
There are two regions for IMD3 to fall in the frequency range 1855-1880MHz:
1. Region 1: IMD3 due to contiguous RB allocation
In this region, IMD3 falls in the frequency range 1855-1880MHz due to contiguous RB allocation as shown in Figure 1.
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	Figure 1: IMD3 due to contiguous RB allocation


· Conditions on  and to have this IMD3 in the frequency range 1855-1880MHz:

2. Region 2: IMD3 due to small contiguous RB allocation and the image
In this region, IMD3 falls in the frequency range 1855-1880MHz due to small contiguous RB allocation and the image as shown in Figure 2. This region is for small LCRB contiguous allocation close to channel edge.
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	[bookmark: _GoBack]Figure 2: IMD3 due to small contiguous RB allocation and the image


· Conditions on  to have this IMD3 in frequency range 1855-1880MHz:

Simulation Results:
Simulation assumptions:
· PC3 reference waveform (BW = 20MHz SCS = 15KHz DFT-s-OFDM QPSK 100RB0) is with 0dB MPR at 23dBm maximum output power
· LO leakage = -28dBc
· Image = -28dBc
· CIMD3 = -60dBc
· CIMD5 = -65dBc
Figures 3-4 shows A-MPR regions needed to protect frequency range 1805-1855MHz with emission requirement of -40dBm/ MHz and frequency range 1855-1880MHz with emission requirement of -15.5dBm/5MHz. As expected,  there are two regions. For any undefined region, MPR is sufficient. The complete set of simulation results are available in Appendix.
	[image: ]

	Figure 3
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	Figure 4
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	Figure 5
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	Figure 6



A-MPR for for n39 for CBW > 20MHz Proposal:
Based of our analysis and simulation results, we propose the following A-MPR in tables 1 and 2 for n39 for CBW > 20MHz to protect frequency range 1805-1855MHz with emission requirement of -40dBm/MHz and frequency range 1855-1880MHz with emission requirement of                               -15.5dBm/5MHz.
	Table 1

	BW
	Region 1 
	Region 2

	
	RBstart
	A-MPR
	RBstart
	LCRB
	A-MPR

	25MHz
	≤LCRB - 5MHz/12/SCS
	A1
	≤20MHz/3/12/SCS
	≤1.44 MHz/12/SCS
	A2

	
	
	
	
	≤3.6 MHz/12/SCS
	A3

	30MHz
	≤LCRB - 5MHz/12/SCS
	A4
	≤25MHz/3/12/SCS
	≤1.44 MHz/12/SCS
	A5

	
	
	
	
	≤3.6 MHz/12/SCS
	A6


Proposal: Define the A-MPR in tables 1 and 2 for n39 for CBW > 20MHz to protect frequency range 1805-1855MHz with emission requirement of -40dBm/MHz and frequency range 1855-1880MHz with emission requirement of -15.5dBm/5MHz.
	Table 2

	
	A-MPR (dB)

	
	A1
	A2
	A3
	A4
	A5
	A6

	DFT-s-OFDM
	BPSK
	2.5
	2
	N/A
	3.5
	2
	N/A

	
	QPSK
	3.5
	2
	N/A
	4
	2
	N/A

	
	16QAM
	4
	2.5
	N/A
	4.5
	2.5
	N/A

	
	64QAM
	4
	2.5
	N/A
	4.5
	2.5
	N/A

	
	256QAM
	4
	2.5
	N/A
	4.5
	2.5
	N/A

	CP-OFDM
	QPSK
	5.5
	N/A
	3
	6
	N/A
	3

	
	16QAM
	5.5
	N/A
	3
	6
	N/A
	3

	
	64QAM
	5.5
	N/A
	3
	6
	N/A
	3

	
	256QAM
	5.5
	N/A
	3
	6
	N/A
	3

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


Conclusion
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]In this paper, we studied A-MPR needed for n39 for CBW > 20MHz to protect frequency range 1805-1855MHz with emission requirement of -40dBm/MHz and frequency range 1855-1880MHz with emission requirement of -15.5dBm/5MHz.
Proposal: Define the A-MPR in tables 1 and 2 for n39 for CBW > 20MHz to protect frequency range 1805-1855MHz with emission requirement of -40dBm/MHz and frequency range 1855-1880MHz with emission requirement of -15.5dBm/5MHz.
	Table 1

	BW
	Region 1 
	Region 2

	
	RBstart
	A-MPR
	RBstart
	LCRB
	A-MPR

	25MHz
	≤LCRB - 5MHz/12/SCS
	A1
	≤20MHz/3/12/SCS
	≤1.44 MHz/12/SCS
	A2

	
	
	
	
	≤3.6 MHz/12/SCS
	A3

	30MHz
	≤LCRB - 5MHz/12/SCS
	A4
	≤25MHz/3/12/SCS
	≤1.44 MHz/12/SCS
	A5

	
	
	
	
	≤3.6 MHz/12/SCS
	A6


	Table 2

	
	A-MPR (dB)

	
	A1
	A2
	A3
	A4
	A5
	A6

	DFT-s-OFDM
	BPSK
	2.5
	2
	N/A
	3.5
	2
	N/A

	
	QPSK
	3.5
	2
	N/A
	4
	2
	N/A

	
	16QAM
	4
	2.5
	N/A
	4.5
	2.5
	N/A

	
	64QAM
	4
	2.5
	N/A
	4.5
	2.5
	N/A

	
	256QAM
	4
	2.5
	N/A
	4.5
	2.5
	N/A

	CP-OFDM
	QPSK
	5.5
	N/A
	3
	6
	N/A
	3

	
	16QAM
	5.5
	N/A
	3
	6
	N/A
	3

	
	64QAM
	5.5
	N/A
	3
	6
	N/A
	3

	
	256QAM
	5.5
	N/A
	3
	6
	N/A
	3

	NOTE 1: The backoff applied is max (MPR, A-MPR) where MPR is defined in Table 6.2.2-1.
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Appendix: n39 A-MPR results
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