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1 Introduction

In [1], it was proposed to add the UE power class of 27dBm in LTE. In this contribution, we present our views on the need of a higher UE power class for fixed wireless broadband UE’s in the 700MHz bands.   

2 Discussion
2.1 Link budget calculations
In this section, the fixed wireless CPE’s achievable UL cell radius with 1.5Mbps data rate is shown in Table 1 for 700MHz band. The SNIR is chosen from TS36.104 PUSCH minimum requirements (Table 8.2.1.1-4) for FRC A3-5 with target throughput fraction of 70%. The suburban Hata propagation model is used for cell radius calculation. Noted that we have assumed the CPE antenna gain to be 3dBi.
Table 1 Link Budget for 700MHz Fixed Wireless UL

	Data rate (kbps)
	1500
	1500

	RB allocation
	20
	20

	SNIR (dB) (A3-5 @ 70%)
	-0.4
	-0.4

	IoT (dB)
	2
	2

	eNB NF (dB)
	3
	3

	UE Tx Pwr (dBm)
	27
	23

	Req. sensitivity (dBm)
	-103.8
	-103.8

	 
	 
	 

	CPE antenna gain (dBi)
	3
	3

	eNB Antenna Gain (dBi)
	15
	15

	Cable loss (dB)
	2
	2

	Shadowing Margin (dB)
	8.6
	8.6

	Indoor Penetration (dB)
	10
	10

	 
	 
	 

	Max Allowed Path Loss (dB)
	128.2
	124.2

	 
	 
	 

	Freq (MHz)
	700MHz
	700MHz

	eNB Ant. Height (m)
	60
	60

	CPE Height (m)
	1
	1

	Cell Radius (km)
	3
	2.3


Table 1 shows clearly that for 700MHz band, the 4dB power boost on UL will result in ~ 30% increase of UL data rate coverage.
2.2 Benefits of higher UL power

In our view, the CPE with high power capability gives multiple advantages for fixed wireless applications, such as:
· Ability to achieve better uplink coverage in terms of tolerating more path loss/penetration loss for a given data rate;
· Ability to achieve higher cell edge data rates within the RF footprint designed for 23 dBm terminals;
· Ability to extend coverage to more customer premises within an area;
In the past, there has been discussion of using other ways to improve the CPE’s UL coverage, such as directional antennas. However, we do see some limitation of solely relying on directional antennas:  
· Directional antennas might not be aesthetically appealing to some customers and localities;
· Directional antennas might not be able to be placed above the local building rooflines (and other obstacles); Indoor CPE will not benefit from a directional antenna;
· Directional antenna installation requires scouting of appropriate location within the customer premises and manual beam steering, i.e. dispatching of installation personnel;
· Acceptable antenna sizes in 700 MHz CPE deployment might limit the effective antenna gain; 
Hence, we believe to allow CPE to be operated at a higher power class than 23dBm is needed in order to cover all fixed wireless deployment scenarios. In addition, together with the directional antenna, the higher power class will improve the UL achieved data rate and improve the capacity of the sector.
2.3 Considerations on other performance requirements
In terms of specifying other UE Tx/Rx performance requirements, because the current assumption is that this higher power class (27dBm) will be used for fixed wireless CPE, we believe most of the requirements specified for power class 3 UE (23dBm) should be reused without change:

· From a PA perspective, we expect a better performing PA for a +27dBm terminal than for a Class 3 terminal. The power consumption is less critical for a CPE, so it should be possible to make the PA more linear by making it slightly less efficient.
· From a duplexer perspective, it is feasible to use duplexers with better performance for CPE than the current 3GPP assumptions, such as >50dB isolation, instead of the 45dB assumption.
· The CPE will not need to support many bands. The reduction in BOM could be used to increase the performance of key RF components. The receiver sensitivity can be increased as well (perhaps 1dB improvement for 3 or fewer bands). 
3 Conclusion

The fixed wirelss CPE should be allowed to operate at 27dBm. We propose that RAN4 consider adding the new UE power class for the appropriate bands, e.g. BC12 and BC13.    
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