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1 Introduction
Band 41 was defined with consideration of network deployment with the FCC spectrum block regulations applied. When the requirements for carrier aggregation are being worked out for Band 41, additional Maximum Power Reduction shall be defined to meet the additional spectrum emission masked which has been proposed as Table 1 and Figure 1 in [1]:
Table 1: Additional SEM requirements for Band 41 CA

	Spectrum emission limit [dBm]/BWChannel_CA

	ΔfOOB
(MHz)
	29.9

MHz
	30

MHz
	34.85 MHz
	39.8

MHz
	Measurement bandwidth

	( 0-1
	-22.5
	-22.5
	-23.5
	-24
	30 kHz

	( 1-5.5
	-13
	-13
	-13
	-13
	1 MHz

	( 5.5-34.9
	-25
	-25
	-25
	-25
	1 MHz

	( 34.9-35
	
	-25
	-25
	-25
	1 MHz

	( 35-39.85
	
	
	-25
	-25
	1 MHz

	( 39.85-44.8
	
	
	
	-25
	1 MHz
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Figure 1: Comparison of additional SEM requirements for Band 41 CA and the general SEM
In this paper, we present the simulation results evaluating the required A-MPR to meeting the additional SEM requirements as illustrated in Figure 1.
The results for 20MHz+20MHz and 15MHz+15MHz are included in the paper. The results for the rests of the bandwidth combinations will be provided later on.

Extensive number of simulations has been conducted and the results are compiled as Appendix in this paper.
2 Discussion
Generally speaking the UE output power is jointly constrained by the SEM requirements for narrow transmissions at channel edge, and the ACLR requirements for wider transmissions. 
Compared with the general SEM requirements, the Band 41 SEM would require large power back-off for narrow transmission at channel edge. For wider transmissions, the back-off required to meeting ACLR requirements would also warrant compliance with the FCC BEM requirements.
By studying the simulations presented in Appendix carefully, the following conclusions can be made provisionally:
1) For QPSK transmission in 20MHz+20MHz, 2 dB MPR could be required for all the RB allocations. 

2) For QAM16 transmission in 20MHz+20MHz, 3 dB MPR could be required for all the RB allocations. 

3) For QPSK transmission in 15MHz+15MHz, 2 dB MPR could be required for all the RB allocations. 

4) For QAM16 transmission in 15MHz+15MHz, 3 dB MPR could be required for all the RB allocations. 
Note: There could be a very narrow range inside the channel that would require 1 dB less MPR but that could be neglected in specification implementation to reduced test complexity. 

It should be noted that the A-MPR is “additional” to the MPR table that has been defined in TS 36.101:
Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	CA bandwidth Class C
	MPR (dB)

	
	50 RB / 100 RB
	75 RB / 75 RB
	100 RB / 100 RB
	

	QPSK
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 50
	> 75
	> 100
	≤ 3


The A-MPR table for Band 41 which serves as the complementary power reduction on top of MPR table in TS36.101 can be formulated as below:
Table 6.2.4A-1: The Additional Maximum Power Reduction (MPR) for Power Class 3 in Band 41
	Modulation
	CA bandwidth Class C
	A-MPR (dB)

	
	50 RB / 100 RB
	75 RB / 75 RB
	100 RB / 100 RB
	

	QPSK
	TBD
	<=16
	<= 18
	≤ 2

	QPSK
	TBD
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	16 QAM
	TBD
	≤ 16
	≤ 18
	≤ 2

	16 QAM
	TBD
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1


3 Conclusion
· In the paper, we proposed the initial A-MPR values for Band 41 to meet the additional SEM requirements. It is proposed that:
· For QPSK transmission in 20MHz+20MHz, 2 dB MPR could be required for all the RB allocations. 

· For QAM16 transmission in 20MHz+20MHz, 3 dB MPR could be required for all the RB allocations. 

· For QPSK transmission in 15MHz+15MHz, 2 dB MPR could be required for all the RB allocations. 

· For QAM16 transmission in 15MHz+15MHz, 3 dB MPR could be required for all the RB allocations. 

Note: There could be a very narrow range inside the channel that would require 1 dB less MPR but that could be neglected in specification implementation to reduced test complexity. 
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Appendix: Simulation Results
1) Calibration of I/Q modulator and PA
The modulator has been calibrated according to the common simulation assumptions in RAN4, as shown blow. 
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PA nonlinearity has been calibrated as UTRA/ACLR@33dBc for 5MHz transmission @22.5dBm with full RB allocation. 
Note: PA being modelled here has slightly better linearity compared with UTRA/ACLR@33dBc for 20MHz transmission @22dBm with full RB allocation. 

2) Simulation results

Simulation results are presented in the order of 

· 20MHz+20MHz (QPSK)

· 20MHz+20MHz (QAM16)

· 15MHz+15MHz (QPSK)

· 15MHz+15MHz (QAM16)

For each configuration, exhaustive simulations have been conducted for combination of maximum power reduction from 0dB to 5dB (with 0.5dB as step) with RB allocations varying from 1 to the number of RBs indicated as Aggregated Transmission Bandwidth. 
Simulation results are presented as pictures showing the spectrum as well as tabulated main power vs. EUTRA/ACLR values. 
The results are quite self-explanative with the notations indicated inside either the figures or tables.
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The table below shows the EUTRA/ACLR vs main power for QPSK/20MHz+20MHz: 
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