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Introduction
The tables below lists the source code files that comprise the technical model used to generate the results in Annex 7 of the ‘Second consultation on assessment of future mobile competition and proposals for the award of 800 MHz and 2.6 GHz spectrum and related issues, January 2012’ (the January 2012 consultation)[footnoteRef:2]. [2:  http://stakeholders.ofcom.org.uk/consultations/award-800mhz-2.6ghz/] 

Table 1 lists the MATLAB class files
Table 2 lists the MATLAB function files
Table 3 lists the MATLAB script files
Table 4 lists the Excel spreadsheet template files
The technical model has been developed using the MATLAB numerical computing language. It is an evolution of the model developed for the ‘Assessment of future mobile competition and proposals for the award of 800 MHz and 2.6 GHz spectrum and related issues, March 2011’, (the March 2011 consultation)[footnoteRef:3]. [3:  http://stakeholders.ofcom.org.uk/consultations/combined-award/] 

The version of MATLAB we used was the latest available to us (2011b), we cannot guarantee that the source code will work with any other version.
[bookmark: _Ref315076166]Table 1: Class files
	Class file name
	Version
	Description

	Antenna.m
	1.0
	Class to model antenna objects using a theoretical pattern based on that given in 3GPP 36.814 Annex A Table A.2.1.1-2

	Point.m
	1.0
	Class defining a base class for all point like objects (i.e. locations)

	Pixel.m
	2.0
	Class to model Pixel objects which provide a representation of the coordinates, population, and clutter characteristics of a particular location. It also stores random variables used in the calculation correlated of shadow fading and building penetration loss values

	PixelMap.m
	2.0
	Class to model an array of pixel points covering the area defined from an existing clutter map and assigning vectors of shadow fading and building penetration values for each pixel for an bases station array of an assumed size (e.g. 20 base stations)
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	Function file name
	Version
	Description

	BaseStationArray.m
	1.0
	Function to set up an array of base stations (objects of the Station class)

	DowntiltSet.m
	1.0
	Function to calculate the down-tilt of each base station antenna based on the distance to the nearest surrounding 6 sites the height of the site and the antennas vertical beam-width

	ParDowntiltSet.m
	1.0
	Function to calculate the down-tilt of each base station antenna based on the distance to the nearest surrounding 6 sites the height of the site and the antennas vertical beam-width – Parallel version

	ThroughputUsers.m
	2.0
	Function to calculate the single user throughput, number of users for a given guaranteed data-rate, number of resource blocks to serve a single user at the guaranteed data-rate, and the throughput per resource block

	DoubleCarrierThroughput.m
	1.0
	Function to calculate the combined single user throughput, number of users for a given guaranteed data-rate, number of resource blocks to serve a single user at the guaranteed data-rate, and the throughput per resource block for a system where there are two LTE carriers in the same frequency band. The function assumes that the first carrier has a bandwidth of 20 MHz

	ExtendedHata.m
	2.0
	Function to calculates the pathloss between points based on the Extended Hata model

	mod180.m
	1.0
	Function to return the modulus of the input value after division by 180

	MeanBPL
	2.0
	Function to return the mean building penetration loss dependant on the frequency and depth within the building to consider. Also returns the standard deviation associated with the building penetration loss

	Capacity.m
	1.0
	Function to calculate the proportion of users that can be simultaneously supported at the guaranteed data-rate. Also calculates the maximum loading under which the network is able to support the guaranteed data-rate. If the length of input arguments 'frequencies' and 'bandwidths' are both 1 it performs the analysis assuming a single-frequency network otherwise it assumes multi-frequency network (i.e. a network operating with carriers in two different frequency bands or a network operating in a single frequency band but with multiple carriers)

	ParCapacity.m
	1.0
	Function to calculate the proportion of users that can be simultaneously supported at the guaranteed data-rate. Also calculates the maximum loading under which the network is able to support the guaranteed data-rate. If the length of input arguments 'frequencies' and 'bandwidths' are both 1 it performs the analysis assuming a single-frequency network otherwise it assumes multi-frequency network (i.e. a network operating with carriers in two different frequency bands or a network operating in a single frequency band but with multiple carriers) – Parallel version

	Simulation.m
	2.0
	Function to perform a (Monte Carlo) simulation of LTE downlink performance. It takes an array of base stations (objects of the Station class) and calculates the downlink SINR (using the SINR method of the Station class) and single user throughput at test points randomly selected from an array of population centroids (each centroid having a geographic location and associated population)

	ParSimulation.m
	2.0
	Function to perform a (Monte Carlo) simulation of LTE downlink performance. It takes an array of base stations (objects of the Station class) and calculates the downlink SINR (using the SINR method of the Station class) and single user throughput at test points randomly selected from an array of population centroids (each centroid having a geographic location and associated population) – Parallel version

	SINR2TP.m
	1.0
	Function to calculate the throughput distributions from corresponding SINR distributions stored in as an array. Uses the ThroughputUsers function. For each point in the distribution also stores the number of delivery addresses and the corresponding clutter value. The throughput distribution is sorted low to high

	SINR2TP1.m
	1.0
	Function to calculate the throughput distributions from corresponding SINR distributions stored in as an array. Uses the ThroughputUsers function. For each point in the distribution also stores the number of delivery addresses and the corresponding clutter value. The throughput distribution is unsorted

	DowntiltOptimisation.m
	1.0
	Function to calculate the optimum value of ISDfact to optimise base station antenna downtilt. Calls the Simulation or ParSimulation function as appropriate
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	upSampleSites.m
	1.0
	Script to generate an equivalent national network size of [20000] sites within the test area. It takes as its input the co-ordinates and heights of the base stations from a smaller seed network within the test area and then places a new site at the geometric centroid of triangles containing the highest number of delivery points, i.e. the new sites are first placed in what approximates the highest population areas.

	downSampleSites.m
	1.0
	Script to generate an equivalent national network size of [target] sites within the test area. It takes as its input the co-ordinates and heights of the base stations from a larger seed network within the test area and then randomly samples these sites to generate a network with the required site count

	runLTEmodel.m
	1.0
	Main script to call code to optimise downtilts and generate SINR distributions

	exportCapacityMultiFreq2Excel.m
	1.0
	Script to generate and export multi-frequency capacity data to an Excel workbook

	exportCapacitySingleFreq2Excel.m
	1.0
	Script to export single-frequency capacity data to an Excel workbook

	exportThroughput2Excel.m
	1.0
	Script to export throughput and coverage data to Excel workbook

	testCoverageAllDepths.m
	1.0
	Script to calculate coverage based on all depths

	testCoverage.m
	1.0
	Script to calculate coverage based on individual depths

	testThroughputAllDepths.m
	1.0
	Script to calculate single-user throughputs based on all depths

	testThroughput.m
	1.0
	Script to calculate single-user throughputs based on individual depths

	graphsSingleLoadingAllDepths.m
	1.0
	Script to generate single-user throughput graphs based on all depths

	graphsSingleLoading.m
	1.0
	Script to generate single user throughput graphs based on individual depths

	graphsCoverage.m
	1.0
	Script to generate single-user throughput graphs based on individual depths
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	Summary_technical_results_template.xlsx
	1.0
	Excel template for exportThroughput2Excel.m script

	Capacity_multifreq_results_template.xlsx
	1.0
	Excel Template for exportCapacityMultiFreq2Excel.m script

	Capacity_singlefreq_results_template.xlsx
	1.0
	Excel Template for exportCapacitySingleFreq2Excel.m script




5
image1.jpeg




