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1.  Introduction

During last RAN meeting, TSG-RAN#16 on Marco Island, it was decided that the IPDL requirements for Release 99 have to be investigated by WG4 and a report provided for the TSG-RAN#17 plenary in Biarritz. The purpose of this paper is to present further simulation results to point out that the IPDL can significantly increase the positioning coverage in typical network scenario and load conditions already with reasonable minimum requirements and when the UE sensitivity value specified in Release 99 is used.

 A high accuracy method for UE positioning available within the 3GPP specifications [1] is the Observed Time Difference of Arrival (OTDOA) method. In order to achieve a sufficient positioning coverage, the method is completed with the use of Idle Period Downlink (IPDL), resulting in the OTDOA-IPDL positioning method. The IPDL is introduced in order to increase the hearability of the transmitted CPICH of neighbour base stations to sufficiently large portions of the reference cell (i.e. increased positioning coverage).

Several simulation results for IPDL have been presented in various contributions [2], [3], [4] and [5], from which it is evident that the hearability is mainly depending on the UE sensitivity for SFN-SFN type 2 measurements, when aiming to the expected low value of the total false alarm rate. The current specification for Release 99 [6] sets this UE sensitivity to a value of –20 dB Ec/Io. 

2. Positioning Simulations

The simulations have been performed under the assumptions summarised in Annex A, and comparisons in terms of coverage between the non-IPDL case (i.e. BS attenuation set to 0 dB) and the IPDL case with BS attenuation of 25 dB is highlighted in figure 1 and 2.

In particular figure 1 represents the cumulative distribution of the C/I of the five best neighbour sites, excluded the reference site, for medium network load. The upper part refers to the no IPDL case, while the bottom part refers to the IPDL activated case. In order to retrieve the UE positioning, at least 2 neighbours have to be heard by the mobile. The red circle indicates which level of coverage is achieved under this assumption for the specified UE sensitivity of –20 dB. The simulations show that, for a medium load the coverage doubles. 

In figure 2 the same comparison is made for high network load: again a significant increase of the coverage of nearly 4 times can be seen, confirming the validity of IPDL in improving the OTDOA positioning method.
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Figure 1: Cumulative Distribution of average C/I for the five best neighbour sites (excluded the reference site) for medium network load in urban environment, for no IPDL (upper) and for IPDL activated (bottom). The red circle indicates the positioning coverage for UE sensitivity of –20 dB Ec/Io.
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Figure 2: Cumulative Distribution of average C/I for the five best neighbour sites (excluded the reference site) for high network load in urban environment, for no IPDL (upper) and for IPDL activated (bottom). The red circle indicates the positioning coverage for UE sensitivity of –20 dB Ec/Io.

3. Conclusions

The presented simulation results show that the IPDL improves in a considerable way the positioning coverage when the specified Release 99 UE SFN-SFN type 2 measurement sensitivity of –20 dB Ec/Io is used. Considering that the mobile position is retrieved if at least two neighbour sites are heard during positioning measurements, the coverage increases almost 4 times for high load and more than 2 times for medium load with IPDL attenuation of 25 dB. 

Ericsson recommends to keep IPDL in Release 99 of the specifications, with minimum requirements of –20 dB Ec/Io for the UE sensitivity for SFN-SFN type 2 measurements and of 25 dB for the IPDL attenuation as referred to the maximum Node B output power. 
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Annex A: Simulation assumptions

	Quantity
	Value

	Cell layout
	3-sector

	Site to site distance (urban)
	1.5 km

	Number of base stations (BSs)
	144

	CPICH power
	10%

	Total BS output power (medium load case)
	55 %

	Total BS output power (high load case)
	87.5%

	BS antenna gain
	18.5 dBi

	UE antenna gain
	0 dBi

	Av. Orthogonality (urban)
	0.57 (Vehicular A)

	Path loss (urban)
	134.7 + 35.2 log(d) dB   (d in km)

	Log normal fading standard deviation (urban)
	8 dB

	Number of neighbours for successful positioning
	2 

	BS IPDL attenuation (no IPDL)
	0 dB

	BS IPDL attenuation (IPDL active)
	25 dB

	UE sensitivity as CPICH Ec/Io
	- 20 dB


