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1 Introduction
A new WI [1] was approved during last RAN meeting, aiming to add 30 MHz channel bandwidth support to band n1. It was revised in RAN#85 to include 40MHz channel bandwidth as well [2].
This contribution is giving A-MPR simulation results based on assumptions described below and agreed in the Way Forward [5].
2 Discussion 
2.1 Assumptions

Following A-MPR simulations were done for 30 and 40 MHz CBW, assuming:

· CIM3: 60 dBc.
· IQ image: 28 dB.
· LO leakage: 28 dBc.
· PA calibration point was 20 MHz, 15 kHz, QPSK, DFT-S-OFDM, 100 RB at lower channel edge with 1 dB MPR
· Channel bandwidth: 
· 30 MHz located at the worst-case position(s)
· 40 MHz located at the worst-case position(s)
· Filter rejection for band n34 protection: 11dB.
2.2 Protection of band n33/33 and 34/n34 – proposed values
Following requirement shall be supported to protect bands 33 and 34:
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	E-UTRA band 34
	FDL_low
	-
	FDL_high
	-50
	1
	

	Frequency range
	1900
	-
	1915
	-15.5
	5
	1, 2

	Frequency range
	1915
	-
	1920
	+1.6
	5
	1, 2

	NOTE 1:   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 2:   For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


Based on the simulation results shown in 5.1, we propose following A-MPR tables for approval.
Table 1: A-MPR regions for B33/B34 Protection
	Channel Bandwidth, MHz
	Carrier Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS

MHz
	LCRB*12*SCS

MHz
	

	30 MHz
	1935 ≤ FC ≤ 1965


	<3.6
	>0
	A3

	
	
	≥3.6 , <16.2
	≥max (0, 12*SCS*RBend – 1.8)
	A2

	
	
	≥16.2 , <27.72
	>0
	A2

	
	
	≥27.72
	>5.4
	A1

	40 MHz
	1940 ≤ FC ≤ 1960

	<2.7
	>0
	A3

	
	
	≥2.7, <16.2
	≥max (0, 12*SCS*RBend – 0.9)
	A2

	
	
	≥16.2 , <36
	>12.6
	A2

	
	
	≥36
	>0
	A5


Table 2: A-MPR for modulation and waveform type

	Modulation/Waveform
	A1
	A2
	A3
	A4
	A5

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

	DFT-s-OFDM PI/2 BPSK
	≤ 5
	≤ 2
	
	≤ 2
	≤ 10

	DFT-s-OFDM QPSK
	≤ 5
	≤ 2
	
	≤ 2
	≤ 10

	DFT-s-OFDM 16 QAM
	≤ 5
	≤ 2
	
	≤ 2
	≤ 10

	DFT-s-OFDM 64 QAM
	≤ 5
	≤ 2
	
	≤ 2
	≤ 10

	DFT-s-OFDM 256 QAM
	≤ 5
	≤ 2
	
	≤ 2
	≤ 10

	CP-OFDM QPSK
	≤ 6
	≤ 4
	≤ 2
	≤ 3
	≤ 10

	CP-OFDM 16 QAM
	≤ 6
	≤ 4
	≤ 2
	≤ 3
	≤ 10

	CP-OFDM 64 QAM
	≤ 6
	≤ 4
	≤ 2
	≤ 3
	≤ 10

	CP-OFDM 256 QAM
	≤ 6
	≤ 4
	≤ 2
	≤ 3
	≤ 10


2.3 Protection of band n39/39 and 34/n34 – proposed values

Following requirement shall be supported to protect bands 39 and 34:
	Protected band
	Frequency range (MHz)
	Maximum Level (dBm)
	MBW (MHz)
	NOTE

	E-UTRA band 34
	FDL_low
	-
	FDL_high
	-50
	1
	

	Frequency range
	1880
	-
	1895
	-40
	1
	

	Frequency range
	1895
	-
	1915
	-15.5
	5
	1, 2

	Frequency range
	1915
	-
	1920
	+1.6
	5
	1, 2

	NOTE 1:   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 2:   For these adjacent bands, the emission limit could imply risk of harmful interference to UE(s) operating in the protected operating band.


Based on the simulation results shown in 5.2, we propose following A-MPR tables for approval.

Table 3: A-MPR regions for B39/B34 Protection
	Channel Bandwidth, MHz
	Carrier Frequency, Fc, MHz
	Regions
	A-MPR

	
	
	RBend*12*SCS

MHz
	LCRB*12*SCS

MHz
	

	30 MHz
	1935 ≤ FC ≤ 1965


	<7.2
	≥12*SCS*RBend 
	A3

	
	
	≥7.2-18.9
	≥5.4
	A2

	
	
	≥18.9
	≥19.8
	A4

	40 MHz
	1940 ≤ FC ≤ 1960

	<60
	≥12*SCS*RBend 
	A3

	
	
	≥10.8-23.4
	≥7.2
	A2

	
	
	≥23.4-36.0
	≥20.7
	A4

	
	
	≥36.0
	≥20.7
	A4

	
	
	≥36.0
	≥7.2, <20.7
	A1

	
	
	≥36.0
	≥7.2
	A3


Table 4: A-MPR for modulation and waveform type

	Modulation/Waveform
	A1
	A2
	A3
	A4

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

	DFT-s-OFDM PI/2 BPSK
	<2
	<2
	<10
	<7

	DFT-s-OFDM QPSK
	<2
	<2
	<10
	<7

	DFT-s-OFDM 16 QAM
	<2
	<2
	<10
	<7

	DFT-s-OFDM 64 QAM
	<2
	<3
	<11
	<7

	DFT-s-OFDM 256 QAM
	<2
	<3
	<11
	<7

	CP-OFDM QPSK
	<2
	<3
	<11
	<8

	CP-OFDM 16 QAM
	<2
	<3
	<11
	<8

	CP-OFDM 64 QAM
	<2
	<4
	<12
	<8

	CP-OFDM 256 QAM
	<2
	<4
	<12
	<8


3 Conclusion
This contribution gives A-MPR simulation results for 30 and 40 MHz channel bandwidth in band n1 to protect adjacent bands n34, n39 and n33. It proposes A-MPR values for agreement.
Proposal: Approve tables 1 and 2 for protection of bands 33 and 34 when adding 30 and 40Mhz BW in band n1. Approve tables 3 and 4 for protection of bands 39 and 34 when adding 30 and 40Mhz BW in band n1.
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5 Simulations results

Note: Simulations have been done on both side considering associated band protection, but results have been merged in one unique figure.

5.1 Protection of band n33/33 and 34/n34

5.1.1 30MHz
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5.1.2 40MHz
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5.2 Protection of band n39/39 and 34/n34

5.2.1 30MHz
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[image: image16.png]Band nl SCFOMA QAM256 30MHz 15kHz 160RBs Fc=1.9350GHz & 1.9650GHz
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[image: image17.png]Band n1 SCFDMA QAM256 30MHz 30kHz 78RBs Fc=1.9350GHz & 1.9650GHz
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5.2.2 40Mhz 
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[image: image19.png]Band n1 SCFDMA QPSK 40MHz 15kHz 216RBs Fc=1.9400GHz & 1.9600GHz
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[image: image20.png]Band n1 SCFDMA QAM64 40MHz 15kHz 216RBs Fc=1.9400GHz & 1.9600
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