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1 Introduction

During the last RAN4 meetings, several contributions investigating the impact of IPDL on UEs’ ability to detect several Node Bs have been presented. Unfortunately, no consensus was reached on the minimum IPDL attenuation level. In particular, Nortel [1] and Nokia [2] presented at meeting #24 and #23, two contributions that respectively recommended an attenuation of 25dB and 45dB.

Nortel in [1] focused on the probability level of detecting the CPICH of N base stations over the whole cell whereas Nokia in [2] was more interested in providing a guarantee level of service independently of the UE position within the cell.

In this contribution, both approaches are investigated for several IPDL attenuation levels ranging from 25 dB to 45 dB. 

2 Simulation

The simulations presented in this section follow the same assumptions as in [1] and [2]. They are recalled here for convenience.

Table 1 – Simulation assumptions

	Parameter
	Value

	No of Cell Sites
	19

	Cell layout
	Omnidirectional

	Cell Radius (Minimum Distance to Edge of Hexagon)
	500 m

	BS output Power
	43.0 dBm

	CPICH Level
	-10 dB

	Orthogonality Factor
	0.4

	Cell Site Antenna Gain
	11 dB

	UE Antenna Gain
	0 dB

	Minimum Coupling Loss
	70 dB

	Propagation Law
	Urban: - 128.1 + 37.6 x log10(d​​ km) dB

	Lognormal Shadowing Standard Deviation
	8 dB

	UE measurement capability 
	CPICH_Ec/Io = -20 dB

	Cell Site Affiliation
	Computed after shadowing included


Finally it should be noted that no adjacent channel interference is considered throughout this contribution.

2.1  Approach 1: Overall probability of detection

In the following figure, the probability of detecting 2, 3 or 4 Node Bs in addition of the serving Node B for different IPDL attenuation levels is shown.  
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Figure 1 – Variation of hearability probability vs. IPDL attenuation level

It can be noted that these results are fully inline with results presented in [1] and confirm that an increase of the IPDL attenuation level above 25 dB does not improve significantly the overall hearability probability.

2.2  Approach 2: Guarantee probability of detection 

A clearer insight into the impact of the IPDL attenuation can be obtained by plotting the probability of hearing at least two non-serving Node Bs as a function of the position of the UE within the cell. This is plotted for an IPDL attenuation level of –25 dB in Figure 2 and of –45 dB in Figure 3. 
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Figure 2 – Probability of Hearing at least 2 non-serving Node Bs as a function of UE location - IPDL = -25 dB
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Figure 3 - Probability of Hearing at least 2 non-serving Node Bs as a function of UE location - IPDL = -45 dB

It can be seen that an IPDL attenuation of 25 dB does not guarantee a reasonable detection probability level over the whole cell since a detection hole centred on the serving Node B can be noted. This corroborates and confirms the results and the conclusion presented in [2]. Because of the overall probability of detection and the size of the ‘’hole’’, this effect can hardly be noticed with the first approach. On the other hand, an IPDL attenuation of 45 dB insures a reasonable minimum probability of detection everywhere in the cell.

The effect of IPDL attenuation is further clarified in Figure 4 showing a vertical cross section along the x-axis.
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Figure 4 – Cross section of the probability of Hearing at least 2 non-serving Node Bs as a function of UE location for various IPDL level

It can be noted that a further tightening of the IPDL attenuation has a major impact on the size of the detection hole. An IPDL attenuation level above 40 dB is required to reduce its size significantly. 

According to the presented results, an attenuation of 40 dB seems be a reasonable compromise that is striking a balance between detection performances and complexity.

3 Conclusion

The following conclusions can be derived from the simulation results presented in this contribution:

1. IPDL attenuation above 25 dB has little effect on the overall detection probability of other Node Bs.

2. On the other hand, a detection hole centred on the serving Node B exists for small IPDL values. This hole can be minimised and even eliminated only when using an IPDL attenuation level of 40 to 45 dB.

4 Proposal

Based on the simulation results, it is proposed to adopt an IPDL attenuation value of 40 dB. 
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� The cross section is drawing a line joining the central Node B with two of its adjacent Node Bs. It is expected that the angle of the vertical cross section has no significant effect on the conclusions that can be derived from the figure.
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