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This contribution defines guidelines that should be used for LBS system level evaluation. The initial version of the document was prepared during LBS DG meeting in Jeju, Korea (IEEE Session #63) and was refined during LBS DG conference calls. The document provides baseline assumptions that proponents of LBS solutions are recommended to follow for fair evaluation of LBS proposals. 
The existing IEEE 802.16m EMD does not specify system level parameters and assumptions that shall be used for evaluation of LBS performance characteristics. These assumptions are essential for System Level Evaluation of LBS performance. The table below describes the parameters that were agreed during LBS DG meetings.
Table 1 Proposed Assumptions/Parameters to be used for LBS System Level Evaluation
	System Level Evaluation Assumptions/Parameters

	Parameter/Assumption
	Proposed Value
	Notes/Comments

	OFDMA Parameters

	FFT Size 
	1024
	Compliant with IEEE 802.16m EMD

	Cyclic Prefix
	1/8
	Compliant with IEEE 802.16m EMD

	Bandwidth 
	10 MHz
	Compliant with IEEE 802.16m EMD

	Carrier Frequency
	2.5GHz
	Compliant with IEEE 802.16m EMD

	Preamble
	SA-Preamble, IEEE 802.16m D1
	Compliant with IEEE 802.16m D1

	BS Equipment Model

	Max TX Power per sector
	46 dBm
	Compliant with IEEE 802.16m EMD

	Cable Loss
	2 dB
	Compliant with IEEE 802.16m EMD

	Antenna gain 
	17dBi, HPBW 70 deg.
	Compliant with IEEE 802.16m EMD

	Number of TX antennas used on BS for transmitting LBS reference signals
	1
	Simplifies wideband channel measurements. Basic assumption for preamble transmission. Compliant with IEEE 802.16m D1.

	Antenna pattern front-to-back ratio
	20 dB
	Compliant with IEEE 802.16m EMD

	Number of sectors 
	3
	Compliant with IEEE 802.16m EMD

	Height
	32m
	Compliant with IEEE 802.16m EMD

	MS Equipment Model

	Number of RX antennas
	1
	To simplify efforts at least at 1st stage

	TX Power 
	23 dBm
	Compliant with IEEE 802.16m EMD

	Height
	1.5 m
	Compliant with IEEE 802.16m EMD

	Noise Figure
	7 dB
	Compliant with IEEE 802.16m EMD

	Cable Loss
	0 dB
	Compliant with IEEE 802.16m EMD

	Antenna/gain 
	Omni, 0dBi
	Compliant with IEEE 802.16m EMD

	Deployment

	Wrap around
	On. Wrap around procedure is used during MS association. When association is completed the users attached to central cell are analyzed
	Compliant with IEEE 802.16m EMD 
(at least for MS association phase)

	Shadow Fading (SF)
	On
	Compliant with IEEE 802.16m EMD

	SF type
	Correlated shadowing factor with correlation coefficient equal to 0.5 is applied.
	Compliant with IEEE 802.16m EMD

	SF Standard Deviation
	8 dB
	Compliant with IEEE 802.16m EMD

	Network topology
	Hexagonal deployment, 19 cells, 3 sectors
	Compliant with IEEE 802.16m EMD

	Site to site distance
	1.5 km
	Compliant with IEEE 802.16m EMD

	MS distribution
	Uniform distribution over area of 19 cells
	Compliant with IEEE 802.16m EMD

	Preamble Assignment
	Unique IDcells within network
	Practical assumption used during network planning

	Transmission
	All sectors of the network transmit preamble synchronously (time aligned)
	Compliant with IEEE 802.16m D1

	Random OFDM data symbol
	At least one random OFDM data symbol is added at the end of SA-Preamble transmission (TX power: 46 dBm for data symbols and allow boosting for preamble as per 802.16m/D1 draft )
	To emulate the normal SA-Preamble transmission. Compliant with IEEE 802.16m D1.

	RX Processing Assumptions

	MS is coarsely synchronized with serving sector
	Initial synchronization error is uniformly distributed in the interval +/- 10 samples accuracy
	To simplify analysis of the first arrival path timing estimation it can be assumed that MS is initially synchronized with serving BS/sector with specified ‘coarse’ synchronization accuracy

	First ray timing measurement
	Delay of the first ray in channel impulse response carriers information about distance between BS and MS
	For calibration of simulation results at the first step

	The first arrival path timing estimation algorithm is used for relative delay measurements
	Relative delay measurements are performed using SA-preamble signals and the first arrival path timing estimation algorithm
	Proponents are required to provide description of algorithm used for estimation of the first arrival path timing

	BS Advertisement
	MS knows coordinates and IDcells of the 19 BSs that surround its serving sector
	Emulates LBS-Adv message, (Two tier advertisement)

	Selection of BS candidates for positioning. MS should be able to synchronize to the selected BS.
	MS selects 3 candidate BSs
	Propose to start evaluation from D-TDOA for 3 BSs.

	One – shot processing
	RD measurements are performed using one SA-preamble symbol 
	For calibration of simulation results at the first step

	Positioning algorithm
	Any TDOA based positioning algorithm can be used for the purpose of MS location. 
	Proponents are required to provide description of positioning algorithm used for evaluation

	Small Scale Сhannel Model Assumptions

	Channel model
	eITU PedB
	For calibration of simulation results at the first step

	Pathloss model
	Mandatory model from EMD
	Compliant with IEEE 802.16m EMD

	Propagation delay
	The real propagation delay from each BS to each MS shall be simulated
	It is required to apply algorithm for estimation of the first arrival path timing

	Evaluation criteria/metrics

	Location error
	CDF of location error

	Compliant with IEEE 802.16m SRD

	TDOA estimation error (additional metric)
	CDF of TDOA estimation error
	Useful metric to evaluate performance of RD estimation algorithm

	Statistic Accumulation

	Number of MSs to be used for CDF plots
	10000
	To get accurate results


