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LAAS Benefits Analysis
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User’s Guide to the 
LAAS Incremental Capabilities 
Spreadsheet

December 15, 2003

INTRODUCTION

In the first stage of the LAAS Benefits Analysis, completed in November 2003, IBM identified the Navigation Capabilities Baseline against which all LAAS benefits will be measured.   In this, the second stage, we determine the incremental capabilities that can be achieved with LAAS, above and beyond this Baseline. This user’s guide provides details on how to read and interpret the table in the LAAS Incremental Navigation Capabilities spreadsheet, illustrating the narrative with a set of examples. Additionally, the purpose of this spreadsheet is described in the context of the overall LAAS Benefits Analysis.
For further clarification of any part of the LAAS Incremental Capabilities spreadsheet, please contact:

Erich Parker

301.803.6063

erich.c.parker@us.ibm.com

Kathryn Allison
301.803.6675

kathryn.allison@us.ibm.com

LAAS Incremental Capabilities by User
Overview
For every runway end at the 120 studied airports, the LAAS Incremental Capabilities table shows when and where LAAS can provide an incremental capability during the 20-year time horizon. This table brings together information from several tables included in the Navigation Capabilities Baseline (delivered November 17th,2003).  Specifically, the NAS Baseline, System Capabilities, and User Baseline tables are combined to determine when and where LAAS can achieve an operational capability above and beyond the existing and planned navigation systems in the Baseline. 
This tool incorporates assumptions defined at the start of the LAAS Benefits Analysis project. For example, LAAS Cat-I Initial Operational Capability (IOC) is assumed to occur in FY06 and LAAS Cat-III IOC in FY10. For this tool, any user avionics equipage greater than 0% indicates the possibility of being able to achieve a capability.
NOTE: When opening this workbook, please select “Enable macros” in order for the full functionality of the spreadsheet tool to be available. 
Description
The worksheet displays LAAS incremental capabilities for various user groups and WAAS equipage scenarios, based on selections made in two drop-down boxes within the worksheet. Near the top left-hand corner of the spreadsheet there are drop-down boxes for “User Group” (see Figure 1, below) and “WAAS Equipage” (see Figure 2, below). Figure 1 shows the five LAAS user group options that are available. WAAS Equipage is either Yes or No, which corresponds to the User Equipage “Upper” and “Lower” bounds, respectively, found in the Navigation Capabilities Baseline. For example, if the User Group is set to “Major Passenger Airlines” and WAAS Equipage is set to “No”, then the worksheet will display LAAS incremental capabilities for a scenario in which 0% of Major Carriers are equipped with WAAS. On the other hand, if WAAS Equipage is set to “Yes” then the incremental capabilities displayed will be consistent with 100% of the Major Carriers equipping with WAAS. These two levels of WAAS equipage were selected to represent the range in potential values for any user group.
Figure 1: User Group Drop-Down Box
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Figure 2: WAAS Equipage Drop-Down Box
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By making selections from the drop-down boxes, the following ten scenarios can be investigated:

1. Major Passenger Airlines, No WAAS Equipage

2. Major Passenger Airlines, WAAS Equipage

3. Major Cargo Airlines, No WAAS Equipage

4. Major Cargo Airlines, WAAS Equipage

5. Regional Airlines, No WAAS Equipage

6. Regional Airlines, WAAS Equipage

7. High-end GA, No WAAS Equipage

8. High-end GA, WAAS Equipage

9. Low-end GA, No WAAS Equipage

10. Low-end GA, WAAS Equipage

In the top right-hand side of the spreadsheet is a legend (see Figure 3, below) which explains the meaning of the colors of the cells in the main table. 
Figure 3: Legend -- Counts and Percent of Capabilities Across All Runway Ends


The definitions for the color-coded cells are as follows:

Green means that LAAS is the only system that can provide an incremental capability at this runway end for some part of the 20-year time-frame. For example, if a runway end does not have an ILS Cat II/III, and is not known to be scheduled to receive one, then a LAAS Cat II/III is the only system that could provide the capability “Complex procedures down to Cat II/III minima”. Therefore the cell would be green since no other system is able to provide this capability from 2005 to 2010 and only LAAS can achieve it after 2010 (its IOC year).
Yellow means that LAAS can provide an incremental capability at this runway end for some part of the 20-year time-frame until another system becomes available. The date inside the yellow cell indicates the first year when an alternative technology becomes available. For example, if a runway end has no Cat I ILS, and is not known to be scheduled to receive one, but will have WAAS Cat I coverage in 2015 (assuming WAAS equipage) then LAAS can provide “Precision Approach down to 200ft” from 2006 to 2015. This cell would be yellow with the date 2015 shown inside.
Red means that LAAS does not provide this capability at any time during that 20-year time-frame because there is another system available that is able to achieve this capability prior to the expected introduction of LAAS.
White means that this capability is not applicable for this particular runway. For example, any runway that is not part of a parallel runway set will have a white “Not Applicable” cell for the operational capability “Simultaneous Independent Parallel Approach Down to 4300 ft. Between Runway Centerlines”.
The legend also shows the count of capabilities in each category (green, yellow, red, white) across all runway ends at the 120 airports studied, for the User Group and WAAS Equipage selected. The fraction of all possible capabilities is also given for each category.  For example, the 64% in green indicates that 64 percent of all possible capabilities are achievable by LAAS at some time during the study period, and not achievable by any other Baseline system (or combination of systems), while 28% are achievable by systems in the Baseline.
Figure 4 shows the main structure of the LAAS Incremental Capabilities table. The table can be divided into three sections.
· Section 1: The first six columns contain the airport information, such as airport code, current/planned runway, runway end, runway length, whether or not the runway is parallel to another runway, and the date that the runway is available.
· Section 2: Across the top of the spreadsheet are the 31 Operational Capabilities that were identified and discussed in the LAAS Navigation Capabilities Baseline. As described above, the cells are colored in green, red, yellow (with a date), or white to identify where LAAS can and cannot provide incremental capabilities. 

· Section 3: The two columns after the airport information show the number and percent of total potential incremental LAAS capabilities at each runway end. That is, the count is the number of green and yellow cells and the percent is this count divided by the number of possible operational capabilities (all green, yellow, and red cells) at that runway end.
Figure 4: Structure of the LAAS Incremental Capabilities Table
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Example
The following section shows a specific example of how the “LAAS Incremental Capabilities by User” table can be read.
For this example, we will select the “Regional Airlines” user group with WAAS equipage. Looking at the legend in the top right-hand corner of Figure 5, you will see the counts and percents of LAAS incremental capabilities across all runway ends for this scenario. For this example, 17% of the capabilities across all runway ends can be provided by LAAS only, 10% can be provided by LAAS until another system becomes available, 59% can be provided entirely by the Baseline system, and 14% are not applicable.
Figure 5 shows a partial view of the LAAS incremental capabilities at seven of Chicago O’Hare’s (ORD) runway ends. The green cells under “Complex Approaches down to Cat II/III” indicate that this capability can be provided only by LAAS for these runway ends (assuming that the feasibility and safety of such approaches is established by the FAA), with the exception of ORD18, which is too short for this capability. The yellow cells under “Complex Approaches down to 200 feet” indicate that LAAS will provide this capability for part of the time-frame until WAAS Cat I becomes available in 2015 (again assuming that feasibility and safety have been confirmed). The red cells under “Complex Approaches down to 250 feet” indicate that some other baseline system or systems can provide this capability for the entire time-frame. The cells under “Simultaneous Independent Parallel Approaches down to 750 ft. between centerlines” are white because either the runway end is not a parallel runway (e.g., runway end 18) or the runway is one of a parallel set, but the distance between this and the other runway is not between 3000 and 750ft. 
Figure 5: Example of the LAAS Incremental Capabilities for Regional Airlines with WAAS equipage 
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How will the “LAAS Incremental Capabilities by User” table be used to determine LAAS benefits?
The information in the LAAS Incremental Capabilities tables will be a direct input into the next stage of this analysis in which we convert the incremental capabilities into operational and economic benefits, taking into account operational realities at each airport, to the extent that this is information is readily available. Thus a starting point for the quantification of benefits will be all those runway ends that have operational capabilities identified in green or yellow.  
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