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Summary

This document is a revision of R1-030038, incorporating inputs from R1-030103. It provides a text proposal for TR25.894 to incorporate a section defining the simulation parameters. It is proposed to insert this as a new section 7.2 in the TR.

The proposal is based on the T1P1.5 models for assessing Positioning Systems, as used for the IPDL performance analysis work. [2] [5] [6]

Reference [2] was originally generated for 900MHz systems, but it was modified for use with UMTS for the IPDL analysis work done in RAN1. [5][6] The paper submitted to T1P1.5 included Matlab channels models.

The following references provide additional background information on the existing work for IPDL.

1. ETSI TR 101 102 V3.2.0, Selection Procedures for the choice of radio transmission technologies of the UMTS (UMTS 30.03 V3.2.0), 1998-04.

2. T1P1.5/98-110, Evaluation of Positioning Measurement Systems, Ericsson.

3. ARIB SWG2-33-25-ST9, Study report “Idle Slot Forward Link TDOA” , December 1998.

4. TSGR1#4(99)346, Recapitulation of the IPDL positioning method, Ericsson.

5. TSGR1#8(99)g88, Evaluation of IPDL techniques using common simulation parameters, Ericsson.

6. TSGR1#9(99)j09, Comparison of Time-Aligned IPDL and IPDL Positioning Techniques using common simulation assumptions, Motorola.

7. TSG R4-011306, UE Positioning with OTDOA-IPDL, Nortel Networks.

8. TSG R4-011476, Time mask proposal for IPDL, Nortel Networks.

9. TSG R4-020040, Time mask proposal for IPDL, Nokia

10. TSG R4-020118, IPDL simulations for time mask evaluation, Ericsson

11. TSG R4-020331, UE Positioning Measurements and performance, Cambridge Positioning Systems

12. TSG R4-020806, IPDL attenuation and SFN-SFN Type 2 measurement sensitivity, Ericsson

13. TSG R4-021462, Required measurement window size for IPDL, Ericsson

14. TSG R4-021546, IPDL attenuation simulation results, Siemens

15. TSG R4-021613, BS IPDL requirement, Nortel

16. TSG R1-021205, Software Blanking hearability, Cambridge Positioning Systems

17. TSG R1-021206, OTDOA-SB Positioning accuracy analysis, Cambridge Positioning Systems

18. TSG R1-021291, Software Blanking hearability update, Cambridge Positioning Systems

19. TSG R1-021293, Software Blanking accuracy simulation updates to TR25.894, Cambridge Positioning Systems.

The text proposal follows.

7.2 Simulation Parameters

7.2.1 Parameter Values

The following core simulation parameters are used:

	Parameter
	Value

	Network
	Regular hexagonal 3-sector

	Number of sites
	19, 37

	Tx power max
	+43 dBm

	Downlink power
	85%, 20%

	CPICH
	+33 dBm

	Antenna height
	30m

	Peak antenna gain
	17.5 dBi

	Tx losses (cable etc)
	3 dB

	Body loss (UE)
	3 dB

	MCL
	70 dB, 53 dB, 45 dB

	UE Rx NF
	9 dB

	Model
	T1P1.5/98-110

	UE speed
	3 km/h, 50 km/h, 120 km/h

	Idle Period length
	2560 chips

	IPDL repetition
	10 / s, 20 / s

	IPDL integration
	1, 4, 10, 16 slots

	IPDL attenuation
	-35 dB

	SB snapshot length
	256, 512, 1024 chips

	SB quantisation
	3, 4, 6, 8 bit

	OTDOA integration
	12800 chips


The following parameters are environment dependent. Five different environments are used. 

	
	Bad Urban
	Urban A
	Urban B
	Suburban
	Rural

	Tx site spacing
	1000 m
	1000 m
	1000 m
	3000 m
	15000m

	Cell radius
	333 m
	333 m
	333 m
	1000 m
	5000m

	Prop constant
	128.1
	128.1
	128.1
	128.1
	110.5

	Hata exponent
	37.6
	37.6
	37.6
	37.6
	34.0

	Log normal fade
	10 dB
	10 dB
	10 dB
	8 dB
	6 dB

	Model, T1P1.5/98-110
	Bad Urban
	UrbanA
	UrbanB
	Suburban
	Rural


Errors caused by UE clock wander and network timing offsets (LMU measurement errors) are ignored for the purposes of these simulations.

7.2.2 Simulation Scenarios

Since a large number of different variables are investigated the simulations comprise a number of distinct scenarios as follows:

TBD

7.2.3 Simulation Outputs

The simulations are used to compare the following quantitative outputs for each scenario:

· 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,

· Percentage of measurements yielding 5 or more geographically distinct hearable Node Bs,

· Percentage of measurements yielding 6 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 that fall-back to enhanced cell-ID.

The results are generated using “Monte Carlo” style randomisation of link parameters for not less than 500 points uniformly distributed in a two dimensional grid across the cell, for each scenario. The methods considered are: SB-Network-based, IPDL and OTDOA.

All statistics are derived using all measurement points. In the event of a positioning failure (e.g. less than 3 Node B measurements) a “reasonable” position estimate is derived using RTT and cell-ID.

In addition to the numerical results, scatter charts and cumulative distribution functions are used to illustrate the results.

