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Introduction 
In this contribution A-MPR simulation results are provided to quantify required A-MPR to meet additional emission requirements in LS-band. The results are included in a text proposal to TR 38.741 to capture the A-MPR simulation data as background for the final A-MPR values. 


Discussion

A number of additional emission requirements have been considered for LS-band, and these additional requirements may results in need for A-MPR to meet the emission limits. A simulation study was done to evaluate the magnitude of A-MPR. The simulations assumptions were:

· PA calibration point: ACLR of 30 dBc is met with DFT-s-OFDM waveform with StartRB = 0, L_CRB = 100 
· IQ-image: -28 dBc
· LO-leakage: -28 dBc
· CIM3: -60 dBc
· Requirements considered: NR ACLR, SEM, Spurious emissions, EVM, Additional out of band bands emissions from ETSI EN 301 441 (see table 1 and table 2)

Table 1: Additional out of band emission requirements considered in the simulations
	Frequency band (MHz)
	Channel bandwidth / Spectrum emission limit1 (dBm)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10 MHz, 15 MHz
	
	

	1559 ≤ f ≤ 1605
	-40
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1605 ≤ f ≤ 1610
	-40 + 60/5 (f-1605)
	1MHz
	

	1628.5 ≤ f ≤ 1631.5
	-30
	30kHz
	 

	1631.5 ≤ f ≤ 1636.5
	-30
	100kHz
	 

	1636.5 ≤ f ≤ 1646.5
	-30
	300kHz
	 

	1646.5 ≤ f ≤ 1666.5
	-30
	1MHz
	 

	1666.5 ≤ f ≤ 2200
	-30
	3MHz
	 

	NOTE:	The EIRP requirement in regulation is converted to conducted requirement using a 0dBi antenna.


Table 2: Maximum unwanted emissions of MES carriers within the operational band of CDMA carriers

	Frequency offset (kHz)
(Note 1)
	Carrier-on

	
	EIRP (dBW)
(Note 2)
	Measurement bandwidth
	Measurement method

	0 to 70
	-6 to -20
	30 kHz
	Average

	70 to 600
	-20 to -28
	30 kHz
	Average

	600 to 2000
	-28 to -45
	30 kHz
	Average

	2000 to 5000
	-45 to -69
	30 kHz
	Average

	5000 to 16500
	-69
	30 kHz
	Average

	NOTE 1: Frequency offset is determined from edge of nominated bandwidth.
NOTE 2: Linearly interpolated in dBW vs. frequency offset




The simulation results based on these assumptions have been captured in the text proposal to avoid duplication of multiple figures inside the Tdoc. Following proposals are made

Proposal 1: Capture the A-MPR simulations results in the technical report 38.741

Proposal 2: Take the simulation results into account when defining the A-MPR specification.








Conclusions

In this contribution A-MPR simulation study for LS-band was presented. Following proposals are made

Proposal 1: Capture the A-MPR simulations results in the technical report 38.741

Proposal 2: Take the simulation results into account when defining the A-MPR specification.
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A simulation study was done to evaluate the magnitude of A-MPR to meet additional emission requirements in LS-band. The simulations assumptions were:

· PA calibration point: ACLR of 30 dBc is met with DFT-s-OFDM waveform with StartRB = 0, L_CRB = 100 
· IQ-image: -28 dBc
· LO-leakage: -28 dBc
· CIM3: -60 dBc
· Requirements considered: NR ACLR, SEM, Spurious emissions, EVM, Additional out of band bands emissions from ETSI EN 301 441 (see Table 6.2.1.3.X-1 and Table 6.2.1.3.X-2)

Table 6.2.1.3.X-1: Additional out of band emission requirements considered in the simulations

	Frequency band (MHz)
	Channel bandwidth / Spectrum emission limit1 (dBm)
	Measurement bandwidth 
	NOTE

	
	5 MHz, 10 MHz, 15 MHz
	
	

	1559 ≤ f ≤ 1605
	-40
	1MHz
	Averaged over any 2 millisecond active transmission interval

	1605 ≤ f ≤ 1610
	-40 + 60/5 (f-1605)
	1MHz
	

	1628.5 ≤ f ≤ 1631.5
	-30
	30kHz
	 

	1631.5 ≤ f ≤ 1636.5
	-30
	100kHz
	 

	1636.5 ≤ f ≤ 1646.5
	-30
	300kHz
	 

	1646.5 ≤ f ≤ 1666.5
	-30
	1MHz
	 

	1666.5 ≤ f ≤ 2200
	-30
	3MHz
	 

	NOTE:	The EIRP requirement in regulation is converted to conducted requirement using a 0dBi antenna.



Table 6.2.1.3.X-2: Maximum unwanted emissions of MES carriers within the operational band of CDMA carriers

	Frequency offset (kHz)
(Note 1)
	Carrier-on

	
	EIRP (dBW)
(Note 2)
	Measurement bandwidth
	Measurement method

	0 to 70
	-6 to -20
	30 kHz
	Average

	70 to 600
	-20 to -28
	30 kHz
	Average

	600 to 2000
	-28 to -45
	30 kHz
	Average

	2000 to 5000
	-45 to -69
	30 kHz
	Average

	5000 to 16500
	-69
	30 kHz
	Average

	NOTE 1: Frequency offset is determined from edge of nominated bandwidth.
NOTE 2: Linearly interpolated in dBW vs. frequency offset



Simulation results are captured in Figure 6.2.1.3.X-1 to Figure 6.2.1.3.X-12. No need for A-MPR was observed for DFT-s-OFDM QPSK and CP-OFDM QPSK with 5 MHz ChBW. Center frequencies used for 5 MHz simulations were 1612.5 MHz, 1615.5 MHz, 1620.5 MHz and 1624 MHz.


[image: A graph of different colored lines

Description automatically generated with medium confidence]
Figure 6.2.1.3.X-1: DFT-s-OFDM BPSK, 10 MHz,  Fc = 1615 MHz
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Figure 6.2.1.3.X-2: DFT-s-OFDM BPSK, 10 MHz, Fc = 1621.5 MHz
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Figure 6.2.1.3.X-3: DFT-s-OFDM QPSK, 10 MHz, Fc = 1615 MHz
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Figure 6.2.1.3.X-4: DFT-s-OFDM QPSK, 10 MHz, Fc = 1621.5 MHz
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Figure 6.2.1.3.X-5: CP-OFDM QPSK, 10 MHz, Fc = 1615 MHz
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Figure 6.2.1.3.X-6: CP-OFDM QPSK, 10 MHz, Fc = 1621.5 MHz
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Figure 6.2.1.3.X-7: DFT-s-OFDM BPSK, 15 MHz,  Fc = 1617.5 MHz
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Figure 6.2.1.3.X-8: DFT-s-OFDM BPSK, 15 MHz, Fc = 1619 MHz
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Figure 6.2.1.3.X-9: DFT-s-OFDM QPSK, 15 MHz, Fc = 1617.5 MHz
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Figure 6.2.1.3.X-10: DFT-s-OFDM QPSK, 15 MHz, Fc = 1619 MHz
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Figure 6.2.1.3.X-11: CP-OFDM QPSK, 15 MHz, Fc = 1617.5 MHz
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Figure 6.2.1.3.X-12: CP-OFDM QPSK, 15 MHz, Fc = 1619 MHz

6.2.1.4	UE co-existence requirements
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