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1 Introduction
At RAN#46 the work items for Fixed Wireless CPE [1] was agreed. The backgrounds of this WI are as follows: E-UTRAN can be used for fixed wireless broadband access into "underserved" and rural area. However, currently there is only one power class defined for EUTRAN UE, i.e. power class 3, (23dBm). The limitation on UL power is the bottleneck to enable higher achievable data rate with broader coverage, which are essential in fixed broadband rural access. Therefore it is proposed to add the support of the new power class(es) in E-UTRAN UL to allow the customer-premises equipment (CPE) type applications to be operated at higher max output power. 
According to document [1], one objective of the WI is to specify the RF requirements of the CPE and both power class 3 and higher transmit power (e.g. 27dBm) should be included in the new specification. In this contribution, we provide some simulation results under the assumption that the transmit power is increased to 27dBm maximum. We also discuss the possible impact of the higher transmit power on the ACLR of CPE
2 Discussion
2.1 Adjacent Channel Leakage power Ratio (ACLR)  
TS 36.101 [2] has specified the ACLR requirement as follows:
6.6.2.3
Adjacent Channel Leakage Ratio 

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centered on the assigned channel frequency to the filtered mean power centered on an adjacent channel frequency.  ACLR requirements are specified for two scenarios for an adjacent E -UTRA and /or UTRA channel as shown in Figure 6.6.2.3 -1.
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Figure 6.6.2.3-1: Adjacent Channel Leakage requirements

The minimum the value specified in Table 6.6.2.3.1- and Table 6.6.2.3.2-1, respectively.  

This requirement is used to the UE of power class 3 (23dbm) only. When the transmitter power is increased to 27dbm, the situation will be different. We perform the following simulation to analyze the impact of the increased power to the ACLR. The simulation parameters are defined in section 3.
3 Simulation assumptions and results
3.1 Simulation assumptions

The common parameters used in the simulation are defined in table 1 as follows:
Table 1 Common parameters for different transmit power simulation
	Parameters
	Values

	Carrier Frequency
	2GHz

	Bandwidth
	5MHz

	Cyclic Prefix
	Normal

	Duplex Mode
	FDD

	Mapping Type
	{0,1,2,0,1,2,1,1,2,2}* 

	Physical Channel 
	PUCCH and PUSCH


*where 0 means QPSK, 1 means 16QAM and 2 means 64QAM
Table 2 gives the parameters of the power amplifiers (PAs) with different maximum output power (
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) at EVM is 2.5%.
Table 2 Define 3 different kinds of maximum transmit power at EVM is 2.5%
	
	Max Transmit Power 1
	Max Transmit Power 2
	Max Transmit Power 3
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	23 dBm
	25 dBm
	27 dBm

	P1db
	31 dBm
	33 dBm
	35 dBm

	Psat
	32 dBm
	34 dBm
	36 dBm

	Gain
	33 dB
	35 dB
	37 dB


The simulation diagram is shown in the figure 1.
Fig.1 Simulation diagram
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3.2 Simulation results

In this section we give the spectrum, ACLR and EVM of different input power for 3 different kinds of PA, respectively. 
Fig.2 Output spectrum corresponding to different input power when 
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Table 3 ACLR for 
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	Pout
	ACLR_H1(dB)
	ACLR_H2(dB)
	ACLR_L1(dB)
	ACLR_L2(dB)

	15 dBm
	-55.06
	-71.683
	-55.387
	-71.733

	19 dBm
	-47.776
	-71.615
	-47.820
	-71.661

	23 dBm
	-39.663
	-71.437
	-39.652
	-71.477

	27 dBm
	-31.306
	-70.301
	-30.996
	-70.324


Table 4 EVM for 
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	Pout
	15 dBm
	19 dBm
	23 dBm
	27 dBm

	EVM
	0.422
	1.069
	2.76
	7.124


Fig.3 Output spectrum corresponding to different input power when 
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Table 5 ACLR for 
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	Pout
	ACLR_H1(dB)
	ACLR_H2(dB)
	ACLR_L1(dB)
	ACLR_L2(dB)

	17 dBm
	-54.219
	-71.618
	-54.484
	-71.727

	21 dBm
	-46.768
	-71.601
	-46.799
	-71.674

	25 dBm
	-38.592
	-71.400
	-38.589
	-71.438

	29 dBm
	-29.868
	-68.472
	-29.847
	-68.482


Table 6 EVM for 
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	Pout
	17 dBm
	21 dBm
	25 dBm
	29 dBm

	EVM
	0.475
	1.205
	3.122
	7.986


Fig.4 Output spectrum corresponding to different input power when 
[image: image13.wmf]max

out

P

=27dBm


[image: image14.emf]1.997 1.998 1.999 2.000 2.001 2.002 2.003 1.996 2.004

-50

-40

-30

-20

-10

0

-60

10

Frequency(GHz)

Spectrum(dBm)  (H)

Spectrum

H

 

Pin = -6 dBm

Pin = -14 dBm

Pin = -10 dBm

Pin = -18 dBm


Table 7 ACLR for 
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	Pout
	ACLR_H1(dB)
	ACLR_H2(dB)
	ACLR_L1(dB)
	ACLR_L2(dB)

	19 dBm
	-53.393
	-71.672
	-53.608
	-71.72

	23 dBm
	-45.808
	-71.585
	-45.828
	-71.630

	27 dBm
	-35.573
	-71.359
	-37.558
	-71.393

	31 dBm
	-28.787
	-65.499
	-28.764
	-65.517


Table 8 EVM for 
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	Pout
	19 dBm
	23 dBm
	27 dBm
	31 dBm

	EVM
	0.531
	1.350
	3.508
	8.868


From the previous figures and tables, it can be seen that with the increase of the transmit power, the ACLR begin to exceed the specified value. The impacts of the higher transmit power on the side spectrum is significant; hence, it is necessary to consider adjusting the RF specification for CPE, such as specify a higher MPR.
4 Conclusion
In this contribution, we provide some simulation results of the RF performance of CPE under the scenario that the transmit power is increased to 27 dBm. The simulation results show that the increase of the transmitter power will have a significant impact on the RF performance, especially for ACLR. We think that the RF requirement, such as MPR, should be redefined for CPE if the higher transmit power is used for CPE. 
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