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1 Introduction
The power control scheme proposed in [1] was agreed upon for E-UTRA uplink coexistence simulation as shown below.

[image: image1.wmf]ï

þ

ï

ý

ü

ï

î

ï

í

ì

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

´

=

-

g

ile

x

t

PL

PL

R

P

P

,

max

,

1

min

min

max

 (1)
where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, PL is the path loss including shadowing, antenna and MCL for the UE and PLx-ile is the x-percentile path loss value. If x set to 5, then statistically 5 percent of UEs with bad channels will transmit at Pmax.  Finally, γ is the balancing factor for UEs with bad channel and UEs with good channel.

Meanwhile, there have been some arguments on how to select power control parameters for simulation in the RAN4 reflector. For clear understanding, this paper is aimed at presenting a general rule governing the selection of PC parameters.     
2 The Selection Rule
Since Pmax is agreed to be 24dBm and Rmin can be derived as Pmax / Pmin, the parameters we are left with are PLx-ile and γ. It can be easily seen from Equation (1) that for most UEs, their power is likely to be adjusted as
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In Equation (2), we can see that if γ is fixed, the UE transmit power will decrease if PLx-ile increases. With lower transmit power, the E-UTRA single system cell throughput becomes lower too. Meanwhile, lower transmit power means the interfering UEs will cause less interference to the other system, either E-UTRA or 
WCDMA, that operates in the adjacent frequency channel. Likewise, if we fix PLx-ile, increasing γ will have similar impact. This observation is important since to ensure coexistence as much as possible, the interference caused by the interfering UEs to the victim WCDMA or E-UTRA system should be minimized. This implies that the interfering UEs transmit power should be tightly controlled.    
In addition, it should be mentioned that to provide realistic coexistence results, the aggressor E-UTRA systems are expected to operate under normal conditions, in other words, have both good cell throughput and cell edge user throughput. So power control parameters should be selected such that both cell throughput and cell edge user throughput are maximized. Generally speaking, for a single E-UTRA system, if it is interference limited, after the UE transmit power hits a certain level, further increasing power will not lead to good cell edge user throughput. This means that a relatively high PLx-ile value could be used. In other words, only a small percentage of UEs will transmit at full power. For power-limited system, though a larger percentage of UEs will transmit at full power in order to compensate for large pathloss, γ could be set relatively large to ensure UEs with small pathloss will not transmit at excessively high power and cause high interference.
3 Simulation Results
With the general rules in mind, we resort to a large amount of simulations in order to pinpoint the optimal parameters for the agreed cell deployment scenario. Finally, we arrive at the following values: Pmax = 24dBm, Rmin = -54dB, PLx-ile = 134dB and γ = 0.8. To show its optimality, we compare it with a number of other choices based on the recent proposals in the RAN4 reflector. Specifically, we consider γ = 0.6 or 0.8 and PLx-ile = 116.5, 129, 134, and 139dB. For easy understanding, Table 1 lists the mapping between (γ, PLx-ile) and (α, β) in Ericsson’s notation. Note in the mapping, the noise N is calculated based on 8RBs used by a UE.
Table 1. Mapping between (γ, PLx-ile) and (α, β)
	γ = 0.6, PLx-ile = 116.5dB 
	α = 58.3dB, β = 0.6

	γ = 0.6, PLx-ile = 129dB
	α = 50.8dB, β = 0.6

	γ = 0.6, PLx-ile = 134dB
	α = 47.8dB, β = 0.6

	γ = 0.6, PLx-ile = 139dB
	α = 44.8dB, β = 0.6

	γ = 0.8, PLx-ile = 116.5dB
	α = 35dB,    β = 0.8

	γ = 0.8, PLx-ile = 129dB
	α = 25dB,    β = 0.8

	γ = 0.8, PLx-ile = 134dB
	α = 21dB,    β = 0.8

	γ = 0.8, PLx-ile = 139dB
	α = 17dB,    β = 0.8


Figure 1 and 2 present the CDF of UE throughput for γ = 0.6 and γ = 0.8, with PLx-ile being 116.5, 129, 134, and 139dB.  
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Figure 1. User throughput CDF when γ = 0.6.
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Figure 2. User throughput CDF when γ = 0.8.
In Table 2, the sector throughput and 5% user throughput are presented. In addition, the possible impact on the adjacent WCDMA system is included in terms of capacity loss at ACIR level of 30dB. 
Table 2. Sector throughput, 5% user throughput and WCDMA capacity loss.
	
	Sector Throughput (Mbps)
	5% user throughput (bits/RB)
	WCDMA capacity loss

(ACIR = 30dB)

	γ = 0.6, PLx-ile = 116.5dB 
	6.65
	9.8
	100%

	γ = 0.6, PLx-ile = 129dB
	6.3
	10.0
	21.2%

	γ = 0.6, PLx-ile = 134dB
	5.98
	11.7
	12.1%

	γ = 0.6, PLx-ile = 139dB
	5.46
	8
	6.6%

	γ = 0.8, PLx-ile = 116.5dB
	6.23
	18.4
	92%

	γ = 0.8, PLx-ile = 129dB
	4.8
	15.5
	10%

	γ = 0.8, PLx-ile = 134dB
	3.6
	11.7
	4.4%

	γ = 0.8, PLx-ile = 139dB
	2.37
	8.8
	1.8%


It can be seen from Table 2 that γ = 0.8, PLx-ile = 134dB are chosen as a comprise to meet the aforementioned objectives: 1) Good cell throughput and cell edge user throughput for the aggressor E-UTRA system; 2) Minimized interference to the other WCDMA or E-UTRA system.
4 Conclusion

This contribution presents the rule of selecting power control parameters for the uplink E-UTRA coexistence simulation and how Motorola proposes to use the value: Pmax = 24dBm, Rmin = -54dB, PLx-ile = 134dB and γ = 0.8. 
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