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0 Introduction

At the last RAN4 meetings, requirements for IPDL have been discussed and some requirements for the attenuation were proposed. Most of the discussions focused on the values which could be found in the proposals: -20dB, -25dB and –45dB. In this contribution, the simulation results are plotted against the IPDL attenuation parameter with a smaller resolution. The impact of ACIR (ACS and ACLR) is also investigated.

1 Simulations

1.1 Results

The simulations presented below follow the same approach as in [1] and [2]. Summary of the assumptions can be found in annex.

The three next plots (on Figure 1) show the percentage of UEs which are able to ‘hear’ two, three or four base stations. On each figure, several curves are plotted depending on the capability of the UE: for the curve ‘-20dB’ for instance, it is assumed that the UE is able to hear the base station only if the received CPICH_Ec/I0 is above –20dB.
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Figure 1: Impact of IPDL attenuation
1.2 Discussions

The curves on the figures above reach asymptotic values when IPDL attenuation increases: at some point, no significant benefit can be expected from tightening the IPDL requirement to improve the accuracy of location services.

However, as can be seen on the above figures, the capability of the UEs to ‘hear’ a CPICH having a lower CPICH_Ec/I0 allows a significant improvement: -22.5dB threshold for CPICH_Ec/I0 roughly multiplies by 1.5 the percentage of UEs ‘hearing’ 4 BSs compared to a –20dB threshold.

2 Impact of ACIR on simulation results

Some further simulations were performed to investigate the impact of an interfering network on the adjacent frequency. 

Simulations were performed with two different offsets between the two networks:

· Zero offset (Node-Bs are co-located)

· Maximum offset (worst case for near-far effect)

33dB ACIR value was assumed. The Node-Bs of the interfering network are transmitting at full power (43dBm).

As can be seen on Figure 2 (same scale as Figure 1 is used), the ACIR does not significantly change the shape of the curve.
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Figure 2: Impact of ACIR: 

* = 33dB ACIR, max offset / o = 33dB ACIR, BS co-located / - = infinite ACIR. 

To further study the impact of the ACIR, it is proposed to focus on the above curves, for the following values or range of values:

· IPDL attenuation: from 20dB to 45dB

· CPICH_EC/I0 threshold: -22.5dB which was regarded as a typical value for a UE. (light blue curve)

· Detection to 2 or 3 base stations.

This is shown on Figure 3.
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Figure 3
ACIR has a low impact on the coverage for 2 BS detection (first plot).

On the second plot, when the base stations are co-located and for low IPDL attenuation value, IPDL attenuation is the dominant factor  (the curve (o) is close to the curve with infinite ACIR (-)). When IPDL attenuation reaches of the ACIR value, then ACIR become significant (the curve (o) is close to the curve with maximum offset between networks (*)).

On Figure 4, the same data are plotted but the values are now normalised by their asymptotic value: 

Percentage of UE (IPDL attenuation) / Percentage of UE (infinite IPDL attenuation).

For a given IPDL attenuation value, this indicates what can be expected by tightening the IPDL requirement.
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Figure 4
As can be seen on Figure 4, 25dB ensures that 95% of the performances of the IPDL is reached. 

3 Conclusion

Simulations results were presented in this contribution. Impact of ACIR on the choice of the IPDL attenuation requirement was also investigated. The curves reach an asymptotic value when the IPDL attenuation becomes infinite. Thus, the IPDL attenuation for minimum requirement shall be chosen on the “flat” region of the curve: it was shown that the 25dB value previously proposed by several companies provides more than 95% of the potential IPDL benefit, even with pessimistic simulation assumptions. 
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Annex: Simulation assumptions

	Cell radius
	577m

	Cell layout
	Omnidirectional

	Number of BSs
	19

	BS output power
	43dBm

	BS antenna gain (incl. Losses)
	11dBi

	CPICH power
	33dBm (Pmax-10dB)

	Orthogonality
	0.4

	Log-Normal fading
	8dB

	Propagation law
	128.1+37.6log(D)











