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1. Background

A number of simulations of OTDOA and IPDL have been performed in RAN1 and RAN4. However, these used a variety of different simulation parameters and assumptions. In order to compare the performance of Software Blanking with IPDL it is necessary to agree the basis of the simulations. This paper proposes sets of simulation parameters for a few different scenarios. The proposal is based on the accepted T1P1.5 models for assessing Positioning Systems. [2]

2. Proposed Simulation Parameters

The following common simulation parameters are proposed:

	Parameter
	Value

	Network
	Regular hexagonal 3-sector

	Number of sites
	19

	Tx power max
	+43 dBm

	Downlink power
	85%

	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

	UE Rx NF
	9 dB

	Model
	T1P1.5/98-110

	UE speed
	3 km/h, 50 km/h

	Idle Period length
	2560 chips

	IPDL repetition
	10 / s

	IPDL integration
	10 slots

	IPDL attenuation
	-35 dB

	SB snapshot length
	512 chips

	SB quantisation
	6 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


It is proposed to exclude errors caused by UE clock wander and network timing offsets (LMU measurement errors), although these will be significant factors in actual implementations.

IPDL Integration Time

It has been proposed above to use non-coherent integration over 10 idle period slots for IPDL. However, choice of this parameter warrants further discussion.

1) In reference [12] integration over 16 idle periods was argued to be the maximum number that could be used without performance degradation, based on the maximum repetition rate of 20 per second. One or two other simulations have also used 16 slot integration, but many papers have considered 10 slots as the maximum. At a repetition rate of 10 per second, 10 slots corresponds to just over 0.9s. At 50km/h the UE will move approximately 12.5m which is 25% of the allowable positioning error. Given concerns over the possible impact of IPDL it is considered unlikely that operators would be willing to deploy IPDL using repetition rates greater than 10 idle periods per second. Therefore we propose 10 slot integration as a practical maximum for IPDL.

2) It is not mandatory for the UE to implement non-coherent integration across multiple idle periods for IPDL. The performance requirements contained in 25.214 are such that the use of a single idle period will yield sufficient performance. Therefore a valid UE implementation of IPDL need do no more than measure the SFN-SFN type 2 offsets during a single idle period. The RNC (SMLC) is not able to control the number of idle periods used in the UE measurement. Therefore it is likely that many real IPDL implementations will yield performance no better than can be obtained using a single idle period. This means that the best IPDL performance that could be guaranteed (based on implementation to the specifications and using parameters over which the RNC/SMLC has control) is using only a single IPDL slot. 

Therefore, it is proposed that IPDL results using only a single slot are also generated and presented.

3. Simulation Outputs

The simulations will be used to compare the following quantitative outputs for each environment:

· 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 failures (fall-back to enhanced cell-ID).

The results will be generated using “Monte Carlo” style randomisation of link parameters for not less than 500 points uniformly distributed in two dimensions across the cell, for each scenario. As a minimum the methods to be considered will be: SB-Network-based, IPDL (10 slots), IPDL (1 slot) and OTDOA.

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