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1. Introduction

Previous contributions have shown rather high ACIR requirements for the coexistence scenario with LTE UEs aggressing into UTRA BS victims for the power control set 1 defined in [1]. For PC set 2 the ACIR requirements are much more relaxed, due to the lower power used by LTE UEs. [2] has proposed additional mitigation factors, that, however, require to make even more detailed assumptions on the LTE RRM algorithms, e.g. frequency domain scheduling. This document proposes to concentrate the assumption on the PC parameters and provides a review of the LTE performance when applying a power offset to the PC set 1 and set 2 algorithms.

2
Impact of UE transmit power offsets on LTE performance and UTRA FDD uplink coexistence
In line with [1], simulations have been performed for the 5MHz LTE case with these parameters:

urban area, 2GHz, cell range=500m
A power offset has been applied to the result of the power control equations of PC set 1 and set 2 defined in [1].

Figure 1 shows the CDF of the throughput in bits per RB (375kHz) and slot (0.5ms) for the PC set 1, with power offset from -6dB ot 0dB (left to right curves). Please note that even with 0dB there are hardly any users transmitting at maximum power, therefore the power offset effect on the fraction of such users is negligible. It can be seen that the impact of the power offset on the throughput is negligible for small percentiles, because the network is interference limited. 
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Figure 1: throughput CDF for PC set 1
Figure 2 shows the impact of the power offset on the mean throughput. Compared to 0dB power offset, the throughput for an offset of -6dB is decreased by about 8%. It appears questionable if a quadrupling of UE transmit power justifies this small increase in throughput.
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Figure 2: Mean throughput for PC set 1
Figure 3 shows the results for PC set 2. Since this PC set is less aggressive and almost all UEs transmit at more than 10dB below the max power of 24dBm, a positive power offset has been used, from 0dB to 16dB (left to right). Again the effect on throughput is small for small percentiles and the impact on the CDF as a whole decreases with increasing offset as the network becomes more interference limited.
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Figure 3: Throughput CDF for PC set 2
Figure 4 shows the impact of the power offset on the mean throughput. It is interesting to note that the mean throughput even at the highest power offset, where there will be already some percent of UEs transmitting at max power, only just reaches the same mean spectral efficiency as the PC set 1 with -6dB offset.
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Figure 4: Mean throughput for PC set 2
In the light of these results and in order to mitigate the coexistence with the UTRA FDD uplink, it appears reasonable to base the ACIR requirements on PC set 1 with a power offset of -6dB. This translates directly into a 6dB relaxation of the ACIR requirement for the UTRA FDD victim case, as shown in Figure 5. 

It is noted that the ACIR will be dominated by the UE ACLR. With practical UE power amplifiers the ACLR improves with a reduction in used transmit power, thereby the power offset achieves an additional inherent benefit.
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Figure 5: ACIR curves for UTRA FDD uplink victim

4. Summary
This contribution provides a review of the LTE performance when applying a power offset to the RAN4 PC set1 and set2 algorithms. When reducing the power by 6dB compared to the value suggested by PC set 1, the impact on cell edge performance is negligible and the mean throughput decreases by only 8%, because the network in the considered scenario is interference limited. PC set 2 has worse mean throughput than PC set 1 even with a 16dB power increase.

Based on these results we propose to base RAN4 work on a PC set derived from PC set 1 and a power offset of -6dB. The new proposed parameters following the notation of [1] are:

	Gamma
	PLx-ile

	
	10 MHz bandwidth
	5 MHz bandwidth

	1
	118
	121


With the power offset of -6dB the ACIR requirements for the coexistence case of LTE UL aggressing into UTRA FDD UL will be relaxed by 6dB, based on RAN4 modelling. 
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