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Summary

This document is a revision of R1-030141 which is, in turn, a revision of R1-030038, incorporating inputs from R1-030103, and discussion on the email reflector up to 7th February as agreed in RAN1#30. It provides a text proposal for TR25.894 to incorporate text for the section defining the simulation parameters.

The proposal is based on the T1P1.5 models [2] for assessing Positioning Systems, and used for the IPDL performance analysis work. [7] [6] Reference [1] provides background and [3] sets out the parameters selected for the HSDPA simulation work in RAN1.

Reference [2] was originally generated for 900MHz systems, but it was modified for use with UMTS for the IPDL analysis work done in RAN1. [7][6]. The paper submitted to T1P1.5 [2] included Matlab channels models. Reference [5] provides a recapitulation of the IPDL method including the results obtained from the earlier work in ARIB [4], done using the CODIT model, which was used as the basis for the updated model used in subsequent IPDL analysis.

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. Nokia, Ericsson, Motorola.  Common HSDPA system simulation assumptions. TSG-R1 document, TSGR#15(00)1094, 22-25th, August, 2000, Berlin, Germany

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

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

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

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

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 (incl. losses)
	14.5 dBi

	Orthogonality factor
	0.5

	Body loss (UE)
	3 dB

	MCL
	70 dB, 53 dB, 45 dB

	UE Rx NF
	9 dB

	Model
	T1P1.5/98-1101

	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 (50 symbols)


Note 1: A detailed description of the model as applied to UMTS is included in Appendix A.3 of this TR.

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 Network Layout

 The Network is a regular hexagonal cell layout with 3 sectors per Base Station site. The antenna pointing directions are aligned across all sites. The figure below illustrates the cell layout for three 3-sector sites (nine cells). The arrows indicate the pointing direction of each antenna.

In this report the term “cell” is used to refer to a single sector of the 3-sector Base Station site, and is indicated in the figure as a hexagon. Each site, therefore, serves three cells (sectors).

[image: image3.wmf] 

Figure 1 - Network layout for 3 sites with 3 sectors each.

The antenna pattern is the standard antenna used in many of the simulations 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.

For these simulations (3dB = 70(, and Am = 20 dB.

7.2.3
Simulation Scenarios

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

	
	Number of sites
	Downlink Power
	
	MCL
	UE Speed
	
	Environment
	IPDL Rep Rate
	IPDL Integration
	SB length
	SB quantisation

	
	19
	37
	85%
	20%
	70 dB
	53 dB
	45 dB
	3 km/h
	50 km/h
	120 km/h
	Bad Urban
	Urban A
	Urban B
	Suburban
	Rural
	10
	20
	1
	4
	10
	16
	256
	512
	1024
	3
	4
	6
	8

	1
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	2
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	y
	
	

	3
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	y
	
	
	

	4
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	y
	
	
	
	
	
	y

	5
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	y
	
	y
	
	
	
	
	
	
	
	
	
	

	6
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	y
	
	
	y
	
	
	
	
	
	
	
	
	

	7
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	8
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	

	9
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	11
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	y
	
	

	12
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	y
	y
	
	
	

	13
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	
	
	
	y

	14
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	y
	
	y
	
	
	
	
	
	
	
	
	
	

	15
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	y
	
	
	y
	
	
	
	
	
	
	
	
	

	16
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	17
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	

	18
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	19
	y
	
	y
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	20
	y
	
	y
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	y
	y
	
	
	

	21
	y
	
	y
	
	y
	
	
	y
	
	
	
	y
	
	
	
	y
	
	y
	
	
	
	
	
	
	
	
	
	

	22
	y
	
	y
	
	y
	
	
	y
	
	
	
	y
	
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	23
	y
	
	y
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	24
	y
	
	y
	
	y
	
	
	y
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	25
	y
	
	y
	
	y
	
	
	y
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	y
	y
	
	
	

	26
	y
	
	y
	
	y
	
	
	y
	
	
	y
	
	
	
	
	y
	
	y
	
	
	
	
	
	
	
	
	
	

	27
	y
	
	y
	
	y
	
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	28
	y
	
	y
	
	y
	
	
	y
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	29
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	
	y
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	30
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	y
	
	
	

	31
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	
	y
	y
	
	y
	
	
	
	
	
	
	
	
	
	

	32
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	
	y
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	33
	y
	
	y
	
	y
	
	
	y
	
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	

	34
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	
	y
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	35
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	y
	
	
	

	36
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	
	y
	y
	
	y
	
	
	
	
	
	
	
	
	
	

	37
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	
	y
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	38
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	
	
	
	

	39
	y
	
	y
	
	y
	
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	40
	y
	
	y
	
	y
	
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	41
	y
	
	y
	
	y
	
	
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	42
	y
	
	y
	
	
	y
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	43
	y
	
	y
	
	
	
	y
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	44
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	45
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	46
	
	y
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	47
	
	y
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	
	
	
	
	
	
	
	y
	
	
	
	y
	

	48
	y
	
	y
	
	y
	
	
	
	y
	
	
	
	
	y
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	49
	y
	
	y
	
	y
	
	
	
	y
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	50
	y
	
	y
	
	y
	
	
	
	
	y
	
	
	
	y
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	51
	y
	
	y
	
	
	y
	
	y
	
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	52
	y
	
	y
	
	
	
	y
	y
	
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	53
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	
	y
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	54
	y
	
	
	y
	y
	
	
	y
	
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	55
	
	y
	y
	
	y
	
	
	y
	
	
	
	
	
	y
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	

	56
	
	y
	y
	
	y
	
	
	y
	
	
	
	
	y
	
	
	y
	
	
	
	y
	
	
	
	
	
	
	
	


Table 1 - Simulation Scenarios

Notes:

1. Scenarios 9, 18, 23,28 and 38 represent OTDOA results without IPDL or SB.

2. The scenarios are based around a “core” set of parameters against which each parameter is varied in turn to assess the sensitivity of the methods to that parameter. The core parameter values represent normal operating values for a typical good implementation of UE positioning. This approach allows a large number of different situations to be evaluated whilst constraining the number of simulations required to a manageable number (both in terms of computer simulation time required and the amount of output data requiring comparison and analysis).

7.2.4 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. Results both including and excluding the Cell-ID derived position estimates are derived.

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