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1. Summary

During RAN1#34 Tdoc R1-031021 was presented outlining a proposed set of simulation parameters for the purposes of evaluating the performance of IPDL.

This paper re-presents the proposed simulation parameters from R1-031021 and adds a few clarifications.

2. Proposal for simulation parameters

Since the proposal outlined in R1-031019 is very similar to IPDL it is recommended that similar simulation parameters as used in previous IPDL analysis are used in this study. It is recommended that similar parameters to those used for the previous RAN1 analyses are adopted. Since the two approaches being compared are very similar the important factor is to compare them under the same simulation conditions for a few different scenarios. 

The proposed simulation parameters are summarised as follows:

	
	Bad Urban
	Urban A
	Urban B
	Suburban
	Rural

	Topology
	3 sector hex
	3 sector hex
	3 sector hex
	3 sector hex
	3 sector hex

	Tx site spacing
	1000m
	1000m
	1000m
	3000m
	20km

	Cell radius
	333m
	333m
	333m
	1000m
	6.67km

	UE position selection
	Grid
	Grid
	Grid
	Grid
	Grid

	Number UE positions
	>100 x 5
	>100 x 5
	>100 x 5
	>100 x 5
	>100 x 5

	Tx Power
	+43 dBm
	+43 dBm
	+43 dBm
	+43 dBm
	+43 dBm

	Downlink power
	85%, 50%, 30%
	85%, 50%, 30%
	85%, 50%, 30%
	85%, 50%, 30%
	85%, 50%, 30%

	CPICH power
	+33 dBm
	+33 dBm
	+33 dBm
	+33 dBm
	+33 dBm

	Antenna gain
	17 dBi
	17 dBi
	17 dBi
	17 dBi
	17 dBi

	Tx losses
	4 dB
	4 dB
	4 dB
	4 dB
	4 dB

	Body losses
	3 dB
	3 dB
	3 dB
	3 dB
	3 dB

	Propagation constant
	134.6
	134.6
	134.6
	126.6
	102.6

	Propagation exponent
	35.2
	35.2
	35.2
	34.8
	34.1

	Log normal fade
	8 dB
	8 dB
	8 dB
	8 dB
	8 dB

	Channel Model
	T1P1.5 [1]
	T1P1.5 [1]
	T1P1.5 [1]
	T1P1.5 [1]
	T1P1.5 [1]

	UE speed
	50 km/h
	50 km/h
	50 km/h
	50 km/h
	50 km/h

	Idle period length
	5, 10 symbols
	5, 10 symbols
	5, 10 symbols
	5, 10 symbols
	5, 10 symbols

	IPDL integration
	1, 10 periods
	1, 10 periods
	1, 10 periods
	1, 10 periods
	1, 10 periods

	IPDL repetition
	10 Hz
	10 Hz
	10 Hz
	10 Hz
	10 Hz

	IPDL attenuation
	35 dB, 45 dB
	35 dB, 45 dB
	35 dB, 45 dB
	35 dB, 45 dB
	35 dB, 45 dB

	Alignment error
	1 symbol
	1 symbol
	1 symbol
	1 symbol
	1 symbol


In addition the following assumptions have been made:

· The noise floor is at –99dBm.

· It is possible to integrate coherently for 2560 chips.

· The line of sight component has a random offset, i.e. not chip-aligned.

· TOA estimates from the serving site are available outside of the common idle period.

· When it is not possible to locate the mobile (e.g. not enough TDOAs, PCF divergence etc.) the position of the mobile is estimated to be at the centre of the sector.

The T1P1.5 model provides different propagation path models for the five environments in the table above.

3. Clarifications

3.1. Cell Layout

[image: image3.wmf]The network topology is based on a regular hexagonal structure of sites and cells with each site having three sectors (cells) associated with it.

Figure 1 - Network, site and cell topology

From the diagram it can be seen that in this terminology the site spacing is equal to three times the cell radius.

The antenna pattern is the standard antenna used within 3GPP. The attenuation is defined relative to the antenna bore sight by the following formula:
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( is defined as the angle between the angle of interest and the bore sight of the antenna, (3dB is the 3dB beam width and Am is the maximum attenuation. The bore sight is the direction in which the antenna has maximum gain. (3dB = 70(, and Am = 20 dB.

3.2. Simulation Outputs

The simulations are used to compare the following quantitative outputs:

· Median number of geographically distinct Node Bs hearable by the UE,

· Percentage of measurements yielding 3 or more geographically distinct hearable Node Bs,

· Percentage of measurements yielding 4 or more geographically distinct hearable Node Bs,

· Positioning Accuracy achieved at the 67 percentile,

· Positioning Accuracy achieved at the 95 percentile,

· Percentage of measurements yielding an accuracy better than 50m,

· Percentage of measurements yielding an accuracy better than 150m,

· Percentage of positioning attempts for which the method fails to return a valid position.

The results are generated using “Monte Carlo” style randomisation of link parameters for not less than 100 points uniformly distributed in a two dimensional grid across the cell, with no less than 5 measurements at each point. As a minimum comparisons between Standard IPDL using 1 and 10 idle periods and Time-aligned IPDL using 1 and 10 idle periods will be presented for each environment. The results will also be depicted graphically using a cumulative distribution function showing percentage against position error.
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