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1 Introduction
During the discussion of uplink power control parameter (PLxile) for LTE MR BS in last RAN4 meeting, it is found that there were different understandings on the parameter PL (Path Loss) used in the uplink power control equation in TR36.942, i.e. whether or not the antenna gain is included in the Path Loss calculation when performing uplink power control. According to our simulation results, it shows that parameter PL in the uplink power control equation is actually the coupling loss which includes propagation loss, shadow fading, antenna gain and penetration loss (if possible).
2 Discussion
2.1 Coexistence Simulation 

Firstly, we re-run LTE coexistence Simulation Case 1as an example and then compare the UE output power with that provided in TR36.942 Section 9.1(UE power distribution). The same simulation assumptions specified in Section 9.1 are applied in our simulation, as shown in Table 1.    
Table 1: simulation assumptions
	Simulation Cases
	CF (GHz)
	ISD (meters)
	MCL (dB)
	PL model (dB)
	BS antenna pattern and gain
	Power Control

	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
	PC 1/PC 2


As for LTE UL power control, each LTE UE’s power is adjusted according to the following power control scheme in current TR36.942:
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where Pmax = 24dBm, 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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Considering that now there are two understandings on parameter PL calculation in Equation 1, we simulated the following two cases are simulated:
#1.  PL = path loss + shadow fading;

#2.  PL = path loss + shadow fading –transmitter antenna gain –Receiver antenna gain.

where the path loss is calculated by 128.1+37.6 log(R), transmitter antenna gain (UE) is 0dBi, and Receiver antenna gain(BS) is calculated according to Macro BS antenna pattern and gain.

Table 3 shows that if the antenna gain is not considered in the uplink power control, the average and 95%CDF UE transmit power could be 5~7dB higher than the results from TR36.942 Table 9.3 for both PC set 1 and PC set 2.
Table 3: UE mean and 95% CDF power for PC set 1 and set 2

	Simulation Case
	Power control parameters
	Results from TR36.942 Table 9.3
	#1: UL Power Control without antenna gain
	#2: UL Power Control with antenna gain

	
	
	UE mean power (dBm)
	UE 95% CDF power (dBm)
	UE mean power (dBm)
	UE 95% CDF power (dBm)
	UE mean power (dBm)
	UE 95% CDF power (dBm)

	1
	PC set 1
	10.4
	17.3
	15.3
	24.0
	9.8
	16.0

	
	PC set 2
	-2.1
	4.2
	4.1
	11.2
	-1.8
	4.0


2.2 Theoretical Analysis 
In TR 36.942 Section 12.1.4, it is agreed that the power control specified in RAN1 TS36.213 can be applied for RAN4 coexistence studying as well:
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is the path loss compensation factor (i.e.γin RAN4 PC set), and
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 is derived from PLx-ile so that the actual transmission power is the same as the one for PC Set 1/2.
In a real system, PL in Equation 2 is the downlink path loss estimate calculated in the UE in dB by the following equation: 
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= referenceSignalPower – higher layer filtered RSRP   (3)
and then used for uplink power control. In Equation 3, referenceSignalPower is provided by higher layers and RSRP is received reference signal power measured at UE connector. Obviously, the PL corresponds to the coupling loss between Tx port and Rx port, including the antenna gain, since UE can’t distinguish the impact of the antenna gain from the received reference signal power.
As Equation 1(RAN4 proposed) and Equation 2(RAN1 proposed) are equivalent and the PL in Equation 2 includes the antenna gain, the PL in Equation 1 shall be calculated in the same way.
3 Conclusion
According to the above discussion, it shows that parameter PL in the uplink power control equation in TR36.942 should be the coupling loss which includes propagation loss, shadow fading, antenna gain and penetration loss (if possible), in order to align the coexistence simulation in RAN4 as well as reflect the real system operation. 
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