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1 Introduction

P-max value of 20dBm is used for B38 to meet B7 protection limits when B38 UL overlaps 2615-2620MHz. Recently measurement results [1] and simulation results [2] are shown that indicate P-Max=20dBm is too high and instead P-Max=19dBm should be used to meet B7 protection limits. This contribution provides more result on B38 P-max issue.
2 Discussion
A simulation campaign was conducted to verify which P-Max value should be used. Simulation assumptions are the usual ones used in RAN4:

· PA calibrated with 22dBm Rel-8 100RB QPSK signal to meet UTRA and E-UTRA ACLR limits 
· UTRAACLR1 = 33dB

· UTRAACLR2 = 36dB

· E-UTRAACLR = 30dB

· Modulator IQ – image = 25 dB

· Modulator carrier leakage = 25 dBc

· Modulator CIM3 = 60 dBc

4 PA models were used in simulations. The UL was positioned as close to B7 DL as possible. The results are collected in table 1 below. PA4 model represents a “Bad PA” as can be seen from the results. Nevertheless, it meets all ACLR requirements. We ignore PA4 in our conclusions. We simulated both QPSK and 16-QAM waveforms. Even 16-QAM is allowed for 1dB more MPR than QPSK we need to remember that in case of P-Max the MPR is not counted. 
The table 1 contains both QPSK and 16-QAM simulation results. In practice the 16-QAM results are dominant meaning that the QPSK performance is better than that of 16-QAM.  Table 2 is a wrap-up of table 1 including worst results ignoring PA4.
The tables are constructed in a way that in case there is margin to the emission limit with P-Max=20dB then the table captures the amount of margin. In case emission limits are not met with P-Max=20dBm then the table captures the output power level that meets the emission limits with 0.0dB margin.

Table 1 PA simulation results

	CC BW/PA #
	PA1
	PA2
	PA3
	

	5MHz
	19.0dBm
	19.2dBm
	19.2dBm
	

	10MHz
	19.4dBm
	19.4dBm
	19.4dBm
	

	15MHz
	19.4dBm
	19.4dBm
	19.3dBm
	

	20MHz
	20.0dBm
	19.7dBm
	19.7dBm
	


Table 2 Wrap-up of PA simulation results

	CC BW
	Worst case margin or max allowed output power

	5MHz
	19.0dBm

	10MHz
	19.4dBm

	15MHz
	19.3dBm

	20MHz
	19.7dBm


We conducted some QPSK measurements as well. They indicate that if the UE just meets ACLR requirements it will fail to meet the emission limits with P-max=20dBm with all CC BW’s. Furthermore measurements indicate it is possible to meet emission limits with P-max=19dBm without excessively increasing PA linearity and thus current consumption. Thus the current P-max value is too high. 

3 Conclusion 
The B38 P-max was simulated using 4 different LTE PA models. These results show that it the current P-max value for B38 is slightly too high. Whilst 10MHz and 15MHz CC’s would meet the emission requirements with the current P-Max 5MHz and 20MHz CC’s would fail to meet the emission requirements with the current P-Max.
Measurements indicate that if UE just meets ACLR requirements it will fail to meet the emission limits. Furthermore measurements indicate it is possible to meet emission limits with P-max=19dBm without excessively increasing PA linearity and thus current consumption.
The current P-max value is too high.
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