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1 Introduction
In the last RAN4 meeting and the following RAN4 E-mail reflector, simulations assumptions for reference sensitivity were discussed [1-5]. An initial set of scenarios and corresponding parameters have reached consensus [5]. However the Micro cell uplink power control is still left as an open issue to be further discussed. This contribution will discuss the appropriate uplink PC algorithm for Micro cell. 
2 Discussion
The selection of Micro UL PC algorithm is very important as it can directly determine the uplink interference level to Macro BS and affect the definition of Medium Rang BS reference sensitivity level. This contribution provides system performance evaluations based on different UL power control schemes and give our proposals on Micro cell uplink PC algorithm.

First we evaluated the system performance in terms of IOT for a Micro cell based on the 36.942 PC model in equation 2-1 with different PC parameter settings shown in Table 2-1. 
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                                             (2-1)

Where, PLx-ile is the x-percentile path loss value, which means x percent of UEs with bad channels will transmit at Pmax。 It is determined from the path loss CDF curve of the corresponding scenarios.
Table 2-1 power control parameter settings

	Parameter set
	Gamma
	PLx-ile （10MHz）

	Micro cell PC Set 1
	1
	74.8 (x=5%)

	Micro cell PC Set 2
	1
	79.2 (x=1%)

	Micro cell PC Set 3
	1
	83.6 (0.1%)

	Micro cell PC Set 4
	1
	87.9 (0.01%)

	Micro cell PC Set 5
	0.8
	87.9(0.01%)

	Micro cell PC Set 6
	0.6
	87.9(0.01%)
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Figure 2-1 IOT of the Micro cell
From the simulation results shown in figure 2-1, it is seen that for all the parameter settings selected, the Micro cell will operate at very high IOT level, which does not comply with the network planning principle. Usually the network planning should ensure that the IOT value of a Micro cell is in the order of 3-10dB. Even we further tune the parameter setting of Gamma and PLx-ile, it’s still hard to found a suitable set of parameters for Micro cell IOT at acceptable level even if we select the maximum PL (91dB observed in the Micro deployment) as PLx-ile. To select even larger PLx-ile value than the maximum PL value in Micro deployment may help to reduce the IOT but the PLx-ile will have no meaning. It can be easily predicated that under such high IOT, the interference from Micro cell uplink to the macro cell will be very large. This is has also been confirmed in our internal evaluation. So we think that the PC model in 36.942 is not appropriate to be used directly as a starting point for Micro cell. 
We then propose to use PC algorithm in 36.213 directly as the starting point for Micro cell. The situation now is quite different from the time when 36.942 PC was introduced. At that time there was no PC definition in 36.213 yet. But now the PC algorithm in 36.213 is very mature and all LTE UE implementation should comply with that definition. 
With some simple deduction, the UE Tx Power can be determined by the following equation 2-2.
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Where the meaning of each item is obvious,

                CIR_Target is the target CIR at Micro BS. 15dB is used for CIR_Target considering that the propagation condition for Micro cell is very good;

                N0 is the Micro BS receiver noise floor;

                IOT is the target interference over thermal value used to control the interference to other cells. Usually target IOT for Micro cell is in the order of 3-10dB. 10dB is used to better reflect the interference from aggressing Micro cell.

PL0 is the path loss compensation factor at 95% point in path loss CDF curve.

Figure 2-2 gives the actual IOT in the Micro cell after uplink power control in equation 2-1. It is seen that the IOT CDF curve is more reasonable from network planning point of view.
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Figure 2-2 IOT of the Micro based on power control algorithm in Equation 2-2 (Blue curve)
Based on the algorithm in Equation 2-2, we provided initial simulation results for Case 1b-1. It can be seen that the micro cell uplink will cause about 2% throughput loss at -95dBm noise floor which corresponding to 9dB noise figure for Medium Range BS (4dB degradation compared to Macro BS).
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3 Conclusion
This contribution discussed the Micro cell uplink power control based on system performance evaluation. It is proposed to adopt the uplink PC algorithm in Equation 2-2 for Micro cell related simulations.
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