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1 Introduction
Based on the simulation assumptions and methodology discussed in the last RAN4 meeting, we provide initial statistic results on the reference sensitivity level of LTE MR BS for Macro-to-Micro scenarios at the first step.
2 Discussion
2.1 Simulation Cases
Table 1 shows the simulation cases for evaluating LTE MR BS reference sensitivity level. Besides the simulation case of LTE Micro-to-LTE Macro, LTE Micro-to-UTRA Macro is also evaluated since it could be foreseen that different reference sensitivity levels of LTE MR BS would have more impact on the victim UTRA UL capacity loss than that of the victim LTE system. 
Table 1 Simulation cases for LTE MR BS reference sensitivity
	Cases
	Victim Link
	Aggressor Link
	Simulation link
	Network Layout
	Statistic

	E1b-1
	LTE (10MHz)
	LTE(10MHz)
	Uplink
	Macro + Micro (ISD = 500 m)
	Throughput loss

	
	
	
	
	
	

	
	
	
	
	
	

	E1b-2
	LTE (10MHz)
	LTE(10MHz)
	Uplink
	Macro + Micro (ISD = 1732 m)
	Throughput loss

	U1b-1
	UTRA(3.84MHz)
	LTE(10MHz)
	Uplink
	Macro + Micro (ISD = 500 m)
	Capacity loss

	
	
	
	
	
	

	U1b-2
	UTRA(3.84MHz)
	LTE (10MHz)
	Uplink
	Macro + Micro (ISD = 1732 m)
	Capacity loss

	
	
	
	
	
	


For victim LTE UEs in Macro cell, two sets of power control parameters have been simulated for case E1b-1 and E1b-2 respectively, as shown in Table 2[1]. It is noted that RAN4 also uses power control method defined in RAN1 TS36.213. And these two methods are equivalent, since 
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 is derived from PLx-ile so that the actual transmission power is the same as the one for PC Set 1/2 defined by RAN4. 
Table 2 Power control parameters for E-UTRA Macro UE [1]
	Parameter set
	Gamma
	10 MHz bandwidth

	
	
	PLx-ile (dB)
	PO_PUSCH (dBm)

	Set 1
	1
	112
	-101

	Set 2
	0,8
	129
	-92.2


For aggressor LTE UEs in Micro cell, we simulated several sets of power control parameters, as shown in Table 3 for γ=1 and Table 4 for γ=0.8. It is worth mentioning that by using different PC parameters, the Micro UE transmitting power will increase to compensate Micro BS noise floor rise.
Table 3 PLx-ile/PO_PUSCH for E-UTRA Micro UE (with γ=1)
	Cases (γ=1)
	PLx-ile (dB)
	PO_PUSCH

	#1
	112
	-101

	#2
	108
	-97

	#3
	106
	-95

	#4
	104
	-93

	#5
	102
	-91

	#6
	100
	-89


Table 4 PLx-ile/PO_PUSCH for E-UTRA Micro UE (with γ=0.8)
	Cases (γ=0.8)
	PLx-ile (dB)
	PO_PUSCH

	#7
	129
	-92.2

	#8
	124
	-88.2

	#9
	121.5
	-86.2

	#10
	119
	-84.2

	#11
	116.5
	-82.2

	#12
	114
	-80.2


For victim UTRA UEs in Macro cell, fast loop inner power control is applied and the related parameters are listed in Table 5. More details about uplink power control can be found in TR 25.942[2].
Table 5 Power control parameters for UTRA Macro UE [2]
	Parameter
	value

	User bit rate
	8kbps

	SINR target
	6.1 dB (for speech)


Section 2.2~Section 2.5 present all the simulation results.
2.2 Case E1b-1(Macro ISD: 500m)
For case E1b-1 with taking into account of different PC sets used by aggressor and victim system, the impact of different Micro reference sensitivity levels versus UL throughput loss in Macro cell is shown in Figure 1~3:
·  In figure 1, the Macro UL cell average and cell edge throughput have been little affected when the Micro BS noise floor is increasing, with the assumption that PC set 1 is used by Macro UE and PC sets listed in Table 3(γ=1) are used by Micro UE.
·  In figure 2, since less aggressive PC parameters (γ=0.8, PLxile=129) are used by victim Macro UEs, the Macro system becomes more susceptible to the interference. However, the Macro UE throughput loss is still lower than 3% when the Micro BS noise floor increases to -90.5dBm/25RB.
·  In figure 3, both victim Macro system and aggressor Micro system use less aggressor PC parameter (γ=0.8), the similar results with those shown in figure 1 could be found.

Summary
E-UTRA Macro (ISD:500m) throughput loss in presence of adjacent E-UTRA Micro is investigated, and no significant impact is observed when the E-UTRA Micro BS noise floor increases to -90.5dBm/25RB.
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Figure 1 Relative Macro UL versus Micro BS noise floor (Macro: PC set 1, Micro: PC sets with γ=1 in Table 3)
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Figure 2 Relative Macro UL versus Micro BS noise floor (Macro: PC set 2, Micro: PC sets with γ=1 in Table 3)
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Figure 3 Relative Macro UL versus Micro BS noise floor (Macro: PC set 2, Micro: PC sets with γ=0.8 in Table 4)

2.3 Case E1b-2 (Macro ISD:1732m)
Similar with case E1b-1, the evaluation has been done for E-UTRA Micro-to-E-UTRA Macro with ISD of 1732m as well. Compared with case E1b-1, the Macro UL throughput loss for case E1b-2 with the same power control scheme is a little higher due to more interfering Micro UEs (72*4 micro sites in this scenario) and larger Macro radius, as shown in figure 4~6. However, the E-UTRA Macro throughput loss is still lower than 5% when the Micro BS noise floor increases to -90.5dBm/25RB and different power control schemes are applied by Macro and Micro system.
Summary

E-UTRA Macro (ISD:1732m) throughput loss in presence of adjacent E-UTRA Micro is investigated, and no significant impact is observed when the E-UTRA Micro BS noise floor increases to -90.5dBm/25RB.
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Figure 4 Relative Macro UL versus Micro BS noise floor (Macro: PC set 1, Micro: PC sets with γ=1 in Table 3)
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Figure 5 Relative Macro UL versus Micro BS noise floor (Macro: PC set 2, Micro: PC sets with γ=1 in Table 3)
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Figure 6 Relative Macro UL throughput versus Micro BS noise floor (Macro: PC set 2, Micro: PC sets with γ=0.8 in Table 4)

2.4 Case U1b-1 (Macro ISD:500m)
For case U1b-1, the relative UTRA Macro UL capacity under influence of interference from the E-UTRA Micro network is studied, shown in Figure 7.Two power control schemes are applied for E-UTRA Micro system (Red curve: power control in Table 3 (γ=1), Blue curve: power control in Table 4(γ=0.8)). The simulation shows that:
·  When Micro system uses power control scheme listed in Table 3(γ=1), if maximum 5% Macro UL capacity loss is assumed, the Micro BS noise floor should not be higher than about -94dBm/25RB. However, if utilizing the previous studying for Macro-Macro scenario in TR25.942 allowing maximum 3% Macro UL capacity loss, it is possible to further restrict Micro BS noise floor of -96.5dBm/25RB.
·  When less aggressive power control scheme listed in Table 4(γ=0.8) is used by Micro system, the allowed Micro BS noise floor is -91.5dBm/25RB corresponding to about 5% Macro UL capacity loss.

Summary

The UTRA Macro UL capacity is affected when the Micro BS noise floor is increased. When Micro system uses power control scheme listed in Table 3(γ=1), its noise floor should no higher than -95dBm/25RB to meet 5% Macro UL capacity loss or -96.5dBm/25RB to meet 3% Macro UL capacity loss.
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Figure 7 Relative Macro UL capacity versus Micro BS noise floor
2.5 Case U1b-2 (Macro ISD:1732m)
The evaluation has been done for E-UTRA Micro-to-UTRA Macro with ISD of 1732m as well. Simulation shows that the Macro UL capacity loss in case U1b-2 is a little higher than that in case U1b-1 due to more interfering Micro UEs (72*4 micro sites in this scenario). 
Summary

The UTRA Macro UL capacity is affected when the Micro BS noise floor is increased. When Micro system uses power control scheme listed in Table 3(γ=1), its noise floor should be not higher than -94.5dBm/25RB to meet 5% Macro UL capacity loss or -96.5dBm/25RB to meet 3% Macro UL capacity loss.
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Figure 8 Relative Macro UL capacity versus Micro BS noise floor
3 Suggestion on Reference Sensitivity requirement 
According to the above simulation results for different scenarios, it can be seen that different Micro BS noise floor levels have more significant impact on UTRA Macro uplink capacity than E-UTRA Macro uplink throughput. For this reason, the resulting reference sensitivity requirement for E-UTRA Micro BS shall be based on E-UTRA Micro-to-UTRA Macro scenario.
Based on current simulation results for E-UTRA Micro-to-UTRA Macro scenario, the worst case is U1b-2 with power control parameter of γ=1. The Micro BS noise floor should be not higher than -94.5dBm/25RB to meet 5% Macro UL capacity loss or -96.5dBm/25RB to meet 3% Macro UL capacity loss, which corresponding to Micro BS noise figure of 13dB or 11dB, respectively. Furthermore, if assuming a lower antenna gain than 11dBi which is used in our simulation would be applied in realistic network, the UTRA macro UL capacity loss will increase dramatically due to the shape of the curve. Therefore, we suggest defining a relative low Micro BS noise floor and leave some margin also for smaller antenna gain.   
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