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1   Introduction
The receiver reference sensitivity level is an important requirement of Base station. Many other requirements are obtained based on this requirement. In last RAN4 meeting [1] offered the initial simulation results for this requirement. In this contribution our proposal of pico eNB receiver reference sensitivity requirement is presented.
2 Analysis
One of the primary purposes of the reference sensitivity requirement is to verify the receiver noise figure. The receiver reference sensitivity for pico eNB can be determined by the similar approach for HeNB, i.e. to determine acceptable sensitivity degradation from Macro eNode B. The degradation of pico eNB sensitivity will cause elevated uplink power, which may result in additional throughput loss of Macro cell. On the other hand, the appearance of MUE will increase pico eNB noise floor. This document gives evaluations on impact of Pico Node B noise figure on MeNB throughput loss and impact of MUE on Pico Node B noise rise. The simulation assumptions are the same as those in [2]. There are 10 pico eNBs per sector and 80% MUE indoor. The uplink power control scheme described in TS36.213 [3] is used. The Macro and Pico layers are deployed on adjacent frequencies, adjacent Channel Interference Ratio (ACIR) in Uplink is set to 33dB.
3 Simulation results
3.1 Macro cell additional throughput loss

As shown in figure 1, the Macro cell throughput loss is a function of the Pico eNB noise rise. 
It is necessary to limit MeNB performance deterioration due to Pico eNB noise rise. Assuming 5% Macro cell throughput loss is an acceptable level, it corresponds to Pico noise rise 18dB, which means that Pico Node B operating on adjacent channel will not cause noticeable throughput loss of Macro Node B.
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Figure 1 Macro cell throughput loss due to Pico eNB noise rise
3.2 Pico eNodeB noise figure rise

Figure2 shows the simulation results of Pico eNB noise rise due to uplink interferences from indoor MUE. Table2 shows the detailed data.
[image: image2.png]o

0 10 0 30 40 50
Noise Rise (45)




Figure 2

Table 1

	Probability of Pico eNB that observe highest interference
	MUE distance from MeNB, D=0.1R
	MUE distance from MeNB, D=R/2
	MUE distance from MeNB, D=R(worst case)

	30%
	1.3957 dB
	3.8741 dB
	5.2673 dB

	40%
	0.8022 dB
	2.4471 dB
	3.5588 dB

	50%
	0.4689 dB
	1.5561 dB
	2.3308 dB


If we accept that 30%~40% is a reasonable probability of Pico eNB that observe highest interference, the Pico eNB noise rise range should be 4~6dB, namely, the NF for pico eNodeB should be 9-11dB.
4 Conclusion
In this paper we give simulation results on Pico eNB Noise figure. From the evaluations, it is seen that Pico eNB noise figure should be in the range of 9-11dB.
5 Reference

[1] R4-092813, LTE Pico NodeB noise floor, huawei, RAN4#52

[2] R4-093442, TP on simulation assumptions for pico NodeB RF requirements, huawei, RAN4#52

[3] 3GPP TR 36.213 V8.7.0:  "E-UTRA; Physical layer procedures"
3/3

