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1.
Introduction

In [1] and [2], assumptions and requirements have been defined with regard to simulating the reference sensitivity and blocking requirements for E‑UTRA Medium Range Base Stations. One of the outstanding issues with regard to the simulation requirements is the specification of the power control to be employed in UL transmission. This contribution examines the issue of power control setting for E-UTRA MR co-existence simulations and provides an initial recommendation for a power control setting in this context.

2. Simulation Scenarios and Assumptions
In [3] a power control methodology has been defined for use in E-UTRA co-existence simulation and analysis. This approach is based on defining a cutoff point PLx-ile in terms of the path loss between the transmission from the UE to the target receiving basestation. For path loss values less than this cutoff point, power control is applied to the transmit power scaled exponentially by a factor If the path loss exceeds the PLx-ile  point, the UE transmits at maximum power. This relationship is formally defined as per equation (1) below from [3].
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(1)
In equation (1),  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 for the UE and PLx-ile is the x-percentile path loss (plus shadowing) value. With this power control equation, the x percent of UEs that have the highest path loss will transmit at Pmax.  Finally, 0<(<=1 is the balancing factor between UEs with a poor channel conditions and UEs with good channel conditions.
Furthermore in [3] two power control settings PC1 and PC2 have been defined. The values of PLx-ile  and  for PC1 and PC2 have been derived based on the cumulative distribution function (cdf) of the path loss in an E-UTRA macro network propagation environment for inter-site distances of 500m (case 1) and 1732 m (case 2).  For reference the values of PLx-ile  and for PC1 and PC2 are provided in table 1 below based on a bandwidth of 10 MHz. As an initial starting point for E-UTRA MR coexistence simulations it has been proposed to employ PC2 for the UL power control scheme to be applied to the UEs. For UEs transmitting to macro basestations this is a reasonable approach, however for UEs assigned to and transmitting to the micro basestations in the Manhattan grid of the overlay network, the path loss statistics will not be consistent with those of a macro network. As such the power control setting values for UE’s transmitting in the Manhattan grid should employ power setting values based on the propagation statistics of the micro cell environment.
Table 1: E-UTRA Power control setting parameter values
	Parameter Set
	Gamma
	PL x-ile [dB]

	PC1
	1
	112

	PC2
	0.8
	129

	PC3
	1
	TBD


3
Micro Path Loss Statistics
Based on the E-UTRA MR coexistence simulation methodology and assumptions defined in [1] and [3], the cumulative distribution function of the path loss statistics within the Manhattan grid micro network were generated as illustrated in Figure 1 below. From this cdf it can be seen that cdf is dominated by UEs subject to the minimum coupling loss of the propagation channel and that very few UEs have a path loss exceeding the Pxile points of power control schemes PC1 or PC2 (i.e.  above the Px-ile point of 112 or 129 dB). As such few UEs will transmit at a maximum power of 23 dBm which may bias the results optimistically.
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. Figure 1: cdf of the UE UL pathloss in the Manhattan grid micro cell environment.
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Discussion and Conclusions
Based on the path loss statistics of the UE UL transmissions in a Manhattan grid micro cell environment as illustrated in Figure 1 above it is recommended that a power control setting for PC3 be further analyzed to choose a Px-ile value that optimizes UL throughput in the micro Manhattan grid, while minimizing interference levels.
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