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1 Introduction
As shown in TR36.942 [1], the LTE UL power control (PC) scheme and two sets of power control (PC) parameters are agreed on for LTE coexistence study. At the same time, it is important to look at the LTE UE power distribution when PC is applied since the UE power behaviour will affect UE implementation and other RF specs such as UE spurious emission requirements. 
It is also noted in the coexistence study, the focus is on urban macro scenario with an inter-site-distance (ISD) of 750m. To have a complete picture of how UE power behaves, in this paper, two other scenarios are also studied: ISD of 1732m and ISD of 130m (micro cell case).
2 Simulation Assumptions

Three scenarios have been considered, with the simulation assumptions listed in Table 1. Note for scenario 3, the pathloss model is adopted from TR25.814 [2], where the penetration loss is included in the pathloss model. 

Table 1: simulation assumptions

	Simulation
	CF
	ISD
	MCL
	PL model
	BS antenna pattern and gain

	Cases
	(GHz)
	(meters)
	(dB)
	(dB)
	

	1
	2.0
	750
urban macro-cell size in 36.942
	70
	128.1+37.6 log(R), 
R in kilometers
	15dBi
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θ3dB = 65 degrees, Am = 20 dB

	2
	2.0
	1732 
macro-cell size in 25.814
	70
	128.1+37.6 log(R), 
R in kilometers
	15dBi
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θ3dB = 65 degrees, Am = 20 dB

	3
	2.0
	130
micro-cell size in 25.814
	53
	
[image: image3.wmf][

]

[

]

)

(

log

56

7

10

m

d

dB

L

+

=


(Outdoor to indoor, penetration included)
	6 dBi for micro cell case with omni-antennas
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As for LTE UL power control, each LTE UE’s power is adjusted according to the following power control scheme [1]:
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where Pmax = 24dBm, Rmin = -54dB if UE minimum power is -30dBm (or Rmin = -64dB if UE minimum power is -40dBm), PLx-ile and γ are set according to Table 2:

Table 2: Power control algorithm parameter
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3 Simulation Results
Fig. 1 shows the UE transmit power distribution for different scenarios when PC set 1 parameters are used. Several observations are made for the as follows:

· For each scenario, the CDF curves for Pmin = -30dBm and Pmin = -40dBm almost overlap with each other except for the power region where UEs transmit around minimum power.

· Generally speaking, UE transmit power for case 2 is greater than that for case 1 for the power region where UEs transmit at high power. This is because case 2 has larger cell size and results in higher UE power for UEs located close to cell border. This is also confirmed in Table 3 that presents UE mean and 95% CDF power for different scenarios.
· For case 3 where a micro cell size is simulated, UE transmit power is not always lower than that for case 1 or 2. The reason is that the pathloss model as shown in Table 1 includes penetration loss. As a result, the pathloss is not necessarily smaller than that in case 1 or 2, where no penetration loss is considered. Since the PC scheme is based on UE pathloss, the resulting UE power is not necessarily lower either. However, as shown in Table 3, the UE mean and 95% CDF power is significantly lower than their counterparts in case 1 or 2.   

Fig. 2 shows the UE transmit power distribution for different scenarios when PC set 2 parameters are used. Similar observations as mentioned for Fig. 1 can be made except for the fact that UEs transmit at a lower power than when PC set 1 is used, which is expected.
Figure 1: LTE UE transmit power CDF (PC set 2)
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Figure 2: LTE UE transmit power CDF (PC set 1)
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Table 3: UE mean and 95% CDF power for PC set 1 and set 2
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PC set 1 10.4 17.3 10.4 17.3

PC set 2 -2.1 4.2 -2.1 4.2

PC set 1 12.6 20.3 12.6 20.3

PC set 2 0.9 6.5 1 6.6

PC set 1 7.5 13 7.5 13

PC set 2 -4.1 0.8 -4.1 0.8
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4 Conclusion
This paper presents results of LTE UE transmit power distribution for three scenarios with different cell sizes for both PC set 1 and 2. These results show a significant increase in UE Transmit mean power and 95% CDF depending on which power control parameters are used by the network. 

A larger increase in the UE transmit average power will impact UE battery life and thermal dissipation. Additionally a higher 95% CDF distribution will need to be considered when defining RF specs such as UE spurious emission requirement. These simulation results should be captured in the RF scenario document 
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