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Introduction
Various uplink power control schemes have been proposed for E-UTRA system [2-8]. In this contribution, the following four schemes are considered and compared in terms of sector and cell-edge throughput through system-level simulation.

· Scheme A : The serving cell controls the PSD of sounding channel. The neighboring cell controls the PSD offset of UL-SCH to sounding channel through explicit control information (e.g. “load indicator”)

· Scheme B : The neighboring cell controls the PSD of UL-SCH through explicit control information (e.g. “load indicator”) 
· Scheme C : UE autonomously update the PSD of UL-SCH based on the measured information on only serving-cell path-loss.
· Scheme D : UE autonomously update the PSD of UL-SCH based on the measured information on both serving-cell path-loss and strongest neighboring-cell path-loss (path-loss difference).

For scheme C and D, the cell-load is managed based on open-loop parameter selection and any dynamic load control is not considered.

Simulation environment and results
Basic parameters used in simulation are described in Table 1. Simulation is performed in case of 500 meter (case 1) and 1732 meter ISD (case 3). In our simulation, transmission power is updated every 200 sub-frame (200 msec) and 10 sub-frame (10 msec) for open-loop schemes (C and D) and closed-loop schemes (A and B), respectively. Any overhead channel (e.g. CQICH, sounding reference channel) or measurement error or the receiver error (for PC bit and load indicator) is not considered in our simulation.
Table 1. Basic simulation parameters
	Parameter
	Values

	Bandwidth
	5 MHz

	Sub-frame length
	1.0  ms

	Cell layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter- site distance
	500 (case 1) / 1732 (case 3) m

	Minimum distance between UE and cell site
	35 m

	Antenna pattern
	70-degree sectored beam

	Distance dependent path loss
	128.1 + 37.6log10(r)

	Maximum UE transmission power
	24 dBm (250 mW)

	Penetration loss
	20 dB

	Thermal Noise Density
	-164 dBm/Hz

	Receiver Antenna Gain
	14 dBi

	Shadowing standard deviation
	8 dB

	Shadowing correlation between cells/sectors
	0.5 / 1.0

	Multipath delay profile
	TU channel

	UE speed
	3 km/hr

	Number of receiver antennas
	2

	Scheduler type
	Proportional fair scheduler

	Number of UE
	10

	HARQ type
	Synchronous & Non-adaptive (Chase combining)

	Control (scheduling) delay
	4 sub-frame (2.0 ms)

	# of HARQ process
	6 channels

	# of resource units (RUs)
	4 (72 subcarriers / RU)

	For scheme A & B
	Period of PC bit & load indicator 
	10 ms

	
	Update size for PC bit and load indicator
	0.5 dB / 0.125 dB

	Compensation factor (alpha) 

For scheme C & D
	0.7 for scheme C

Shown in Figure 1 for scheme D


Simulation results are shown in Table 2 & 3. When the closed-loop schemes are examined, Scheme A and B have the similar results on sector throughput and average transmission power in both case 1 and 3. In respect of 5%-UE throughput, it is shown that the scheme B provides higher cell-edge throughput, compared to the scheme A in case 1. Comparing the closed-loop schemes and the open-loop schemes, the scheme D has about 5~10% gain in terms of sector throughput in case 1, even with the similar IOT level with scheme A or B. For the case 3, since it is power-limited environment, all of schemes have similar results.

Table 2. Simulation results in case 1
	Scheme
	ISD = 500m (Case 1)
	ISD = 1732m (Case 3)

	
	Sector Tput
	5% UE Tput
	Avg. IOT

(mean)
	Sector Tput
	5% UE Tput
	IOT

(mean)

	A
	0.861
	0.036
	4.05
	0.795
	0.0089
	3.95

	B
	0.893
	0.046
	4.09
	0.802
	0.0083
	3.92

	C
	0.853
	0.043
	4.44
	0.826
	0.0092
	3.91

	D
	0.966
	0.050
	4.10
	0.838
	0.0090
	4.03


Conclusion
In this contribution, the closed-loop and open-loop power control schemes were compared in terms of the system throughput through system-level simulation. From the simulation results, it was shown that FPC-based open-loop schemes could achieve comparable performance with closed-loop schemes, and especially, the modified FPC scheme could provide gain in sector throughput and cell-edge UE throughput over the other schemes. Additionally, for the open-loop type schemes, required downlink overhead (if needed for the correction of measurement and accuracy error) is small compared to the closed-loop type schemes. For these reason, the open-loop power control scheme with a correction function is recommended for the uplink shared data channel.
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Figure 1. Fucntion for compensation factor used in simulation
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