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1. Introduction
The radio requirements for LCR Home Node B (HNB) are currently being discussed within 3GPP RAN WG4. One of the issues is the required receiver sensitivity (noise figure) of the HNB.

This paper discusses the issue about HNB receiver sensitivity and the trade-off between the protection against any uncoordinated uplink interference and the uplink interference towards overlaying cell layers, in particular towards the macro cells.
2. Simulation assumptions 

Reference sensitivity level is the minimum mean power received at the antenna connector at which the BER shall not exceed 0.001. It is seen as a measure of the RF receiver’s noise figure and base band demodulation capability. Since the difference in reference sensitivity between MNB and HNB is only depending on the noise figure. The Home Node B reference sensitivity level can be determined by desensitization based on the MNB, for which the tolerable noise figure should be determined based on simulation.
Similar to [1], we evaluated both the impact of Home Node B noise rise on MNB capacity loss and the impact of MUE interference on Home eNode B noise rise. The simulation assumptions are described in Table 2-1.
Table 2-1 System simulation parameters
	Parameter
	Macro cell
	Home NodeB

	Simulated Services
	HSUPA
	HSUPA

	Cellular Layout
	Hexagonal grid, 3 sectors per site, reuse 1
	Urban Dual-strip 

	Inter-site distance
	1000m
	-

	Number sites
	19 (=57 cells) with wrap-around
	-

	Carrier Frequency
	2000 MHz
	2000 MHz
 (HNB deployed on a difference carrier other than that used for MNB)

	Shadowing standard deviation
	8 dB
	4 dB

	Auto-correlation distance of Shadowing 
	50 m
	3 m

	Penetration Loss (assumes UEs are indoors) 
	10dB

	Antenna pattern
	Smart Antenna
	Omni-directional

	BS antenna gain after cable loss
	16.3 dBi
	0 dBi

	BS noise figure
	5 dB
	8 dB

	Number of BS antennas
	8 Rx, 8 Tx
	1 Rx, 1 Tx

	UE Antenna gain
	0 dBi

	UE Noise Figure
	9dB

	Number of UE antennas
	1 Rx, 1 Tx

	Total BS TX power (Ptotal)
	46dBm
	Vary between 0-20 dBm

	UE power class
	21dBm

	Minimum distance between UE and cell
	35 m
	1 m

	Carrier bandwidth
	1.6 MHz
	1.6 MHz


Table 2-2 Urban dual-strip parameters
	Parameter
	Urban

	Apartment/House size
	10m(X)×10m(Y)

	N (number of cells per row )
	10

	M (number of blocks per sector)
	10

	L (number of floors per block)
	1

	R (deployment ratio)
	1

	P (activation number of HNB)
	40，100，200，300

	Number of active femto UEs per femto-cell
	1

	Allow Femto blocks to overlap
	No


In the case of “the impact of Home Node B noise rise on MNB capacity loss”, we consider the worst situation, i.e. Home Node B is located in special Location: Ten buildings are located in one sector. The investigated building is located in Location ANote. Macro UE is uniformly distributed in the special building. The other nine buildings are uniformly distributed in one sector .
Note: Location A is defined as “close to macro site, Distance between Macro BS and block is 0.1r”,
  
    Where: r is cell radius.
In the other hand, the case of “the impact of MUE interference on HNB noise rise”,we consider two deployment scenarios. Scenario 1 is MUE located in cell edge at a distance D=R, which is the worst case. Scenario 2 is MUE located in R/2 of the radius of Macro cell.
3. Simulation results

The noise rise of HNB will cause the increase of UE output power to maintain communication quality. Then the increased UE transmission power will cause interference to a nearby MNB, thus degrading the performance of the MNB in terms of throughput loss or coverage decrease. Figure 3-1 gives the simulation results on the impact of HNB noise rise on MNB capacity loss.
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Figure 3-1 MNB uplink throughput loss VS HNB noise rise

The simulation results are summarized in table3-1. The maximum tolerable noise rise depends on the criterion of MNB throughput loss.

Table 3-1 Noise rise of HeNB under different MeNB throughput loss
	MNB throughput loss
	Active HNB =40
	Active HNB =100
	Active HNB =200

 
	Active HNB =300

 

	3%
	-
	-
	 18.352dB
	 16.738dB

	5%
	 -
	- 
	 -
	18.549dB


Also the HNB will receive interference from a MUE. Figure 3-2 gives CDF of HNB noise rise in two deployment scenarios. 
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Figure 3-2 HNB noise rise CDF, MUE distance from MNB 
Table 3-2 Summary of HeNB noise rise due to MUE interference

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

	40%
	4.214 dB
	6.424 dB

	30%
	6.408 dB
	9.093 dB

	20%
	9.948 dB
	12.867 dB


It is seen from table 3-2, the probability of HNBs that receive the highest interference from MUE have big impact on the maximum tolerable noise rise. 

4. Conclusion
This document analyzed the Home Node B reference sensitivity issue and gave evaluations on tolerable Home Node B noise rise. The allowable Home Node B noise rise depends on the probability of HNB that observe highest interference, which needs further consideration and should be selected depending on the discussion with other interested companies. 
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