United Airlines response to the FAA Notice of Proposed Rulemaking for Automatic
Dependent Surveillance-Broadcast (ADS-B) Out Performance Requirements To
Support Air Traffic Control (ATC) Service, Docket No. FAA-2007-29305

United Airlines strongly supports the introduction of ADS-B as a first move towards the
concepts and systems envisioned by the NextGen Air Traffic Management system.
United regards ADS-B as a foundational technology for NextGen, as it lays the
foundation for future applications that improve safety, capacity, and efficiency. United
supports this proposed ADS-B NPRM, and makes the following suggestions to
strengthen the impact of this NPRM.

Summary of Key Comments

This section highlights the key response comments on the ADS-B Out NPRM. An
expansion of these key comments is provided in more detail in later sections of this
response.

1. The compliance date for this NPRM for operations above FL.240 should be moved
up to 2015. The net present value of costs and benefits to operators would
increase by over $215 Million with a 2015 compliance date. This NPRM should
include a Part 25 requirement for new aircraft to be compliant with ADS-B Out,
meeting the requirements of TSO-C166A by 2011.

2. The performance requirements specified in this NPRM should be adjusted. The
highest required NACp should be 8. The rule should be amended at a later date if
a business case can be established for applications requiring a NACp of 9. If a
valid requirement is established for a NACp of 9, the rule should not implement
the requirement for a NACp of 9 until the Department of Defense can provide the
FAA a commitment that the minimum number of GPS satellites will be 27 plus
adequate spares. We prefer a commitment of 30 plus spares.

Comments on the compliance date for this NPRM

The initial segment of the ground infrastructure deployment is planned to be operational
by the end of 2010 with full deployment completed in 2013. The NPRM identifies a
compliance date for all category aircraft to be completed by 2020.

The compliance date of this NPRM should be moved up to 2015 for operators operating
above FL240. The net present value (NPV) of benefits to operators would increase by
over $300 Million, while the accelerated equipage would cost operators a NPV of $85
Million. The increased benefits accrue from providing a better surveillance source to
improve the performance of the conflict probe (the User Request Evaluation Tool —
URET), Traffic Management Advisor (TMA), and Continuous Descent Arrival planning
tool.



As the FAA is proposing ADS-B Out performance requirements for all aircraft operations
in Class A, B, and C airspace in the NAS and the use of 1090 Extended Squitter at or
above Flight Level 240, FAA should revise Part 25 “Airworthiness Standards: Transport
Category Airplanes” to add the requirement for an ADS-B Out system and specify the
minimum performance of the system. An addition to Subpart F-“Equipment Instruments:
Installation” is suggested. The compliance date for all newly manufactured aircraft
should be January 1, 2011.

Comments on ADS-B Out Performance Requirements (Position, Accuracy,

Integrity, Availability, and Latency)

1.

Without validated benefits, a level of 9 for NACp should not be specified at this time.
The FAA should specify a lower level that enables the benefits of currently validated
applications. The rule can be amended in the future if applications both require a
higher NACp and have sufficient benefits to justify the increase. At a minimum, the
NPRM should identify specific airspace (for example in high-density airports or
terminal areas) that will utilize the applications requiring the NACp of 9 or higher.
This may provide a greater opportunity to realize earlier benefits of ADS-B
applications by reducing the equipage impact on aircraft owners and operators that
would not typically operate in airspace requiring the higher accuracy and integrity
values.

The proposed ADS-B Out minimum requirement for NACp (9 or greater) exceeds the
minimum ADS-B In requirements defined for the following Basic and Intermediate
Airborne Surveillance Applications (ASA) currently defined in RTCA DO-289
“Minimum Aviation System Performance Standards (MASPS)”.

* Enhanced Visual Acquisition (EVAcq)
* Conflict Detection (CD)
* Enhanced Visual Approach (EVApp)

The minimum NACp value for these applications falls between 5 and 7. These
NACp values are consistent with the draft RTCA document “Minimum Operational
Performance Standards (MOPS) for the Airborne Separation Assurance System
(ASAS)” which is expected to be published later this year.

The RTCA DO-289 MASPS is being updated along with the ASAS MOPS
document. It is anticipated that the minimum required NACp for the following
applications will be 8:

* Airport Surface Situational Awareness (ASSA)
* Final Approach and Runway Occupancy Awareness (FAROA)



Higher navigational accuracy (NACp of 9 or greater) and integrity (NIC of 8 or
higher) values may be needed to perform certain airport surface applications (for
example, runway occupancy alerting) and other future applications. However,
validation of the performance criteria for such applications needs to be completed
prior to requiring NACp of 9.

In addition to the DO-289 MASPS, the Requirements Focus Group (RFG) has
established minimum requirements for their own set of applications which have been
documented in the Safety, Performance and Interoperability Requirements
Documents for each application. The performance requirements identified in RTCA
DO-303, Safety, Performance and Interoperability Requirements Document for the
ADS-B Non-Radar-Airspace (NRA) Application, are as follows:

* 5 NM separation — Required NACp 2 5, NIC =2 4, SIL 22

* 3 NM separation — Required NACp 2 6, NIC =2 5, SIL 22

Performance requirements for the ATSA ITP Application (ED-159) are captured in
the application’s Requirements Document:
Required NACp > 6 (0.3NM), NIC > 6 (0.6 NM), SIL >2

Change Appendix H, section 3(a)(1) to NACp of 8 or greater.

The rule should be performance based. It should not specify a particular technology
as the preamble section of the NPRM requires The rule should only state the accuracy
and integrity of the navigation source, not availability as implied by the discussion of
WAAS in the preamble.

Remove references to WAAS from the Preamble.

The NACp of 8 proposed in these comments can be met by many current navigation
systems (especially with a 27 satellite GPS constellation) as opposed to the NACp of
9 which would require a navigation system upgrade. All of the benefits identified in
the NPRM would be available at the lower NACp value without a costly navigation
upgrade. If future applications require a higher NACp and NIC, navigation upgrades
could occur at that point. It is highly likely that navigation upgrades may be
accomplished for other reasons such as RNP, before they are required for surveillance
applications. In any case it will be more cost effective for operators to delay
navigation upgrades especially in the light of new GNSS systems currently planned.
It is much more cost effective for operators to do one navigation system upgrade
rather than multiple upgrades especially when it is not required until at least 2020.

Any requirement for NACp of 9 or higher should be delayed until the FAA has
committed to maintain a minimum of @ZerationalGPSsatellites.

The FAA should investigate augmenting the accuracy and integrity of the ADS-B
messages at the receiving system by active interrogation. Use of SSR, TCAS, and
other active interrogation systems can increase the accuracy and integrity of the
vehicle under surveillance in the case of temporary degradation of ADS-B



surveillance. One method would be to combine the ranging measurement from radar
or TCAS with the GPS position to reduce the error reported to the automation to less
than the GPS reported error (NACp) and simultaneously increase the reported
integrity.

5. The NPRM states that “Terminal area and surface applications such as Final
Approach and Runway Occupancy Awareness (FAROA) would not be enabled unless
all aircraft in the surface environment report their position accurately on runways and
taxiways (NACp equal to or greater than 9).” Not all aircraft need to be broadcasting
at NACp 9 for FAROA and other surface applications to be enabled. The benefits are
enabled as soon as one aircraft is equipped. It has not been shown that NACp of 9 is
required for full effectiveness. Most, if not all, of the benefits may be enabled at
lower NACp values. The requirement of NACp of 9 is premature.

Delete the sentenceTérminal areaand surface applications such as Final
Approach and Runway Occupancy Awareness (FAR@A not be fully effective
until all aircraft in the surface environment report their position accurately on
runways and taxiways (NACp equal to or greater thad. 9)

6. The rule should specify the accuracy of position information at the time of
transmission, rather than an allowable latency. This would allow the position
calculated by extrapolation using aircraft velocity or other tracking techniques to be
used. The time of a valid position output from the GNSS receiver should be used as
the starting point of the latency time rather than the receiving of GNSS signal at the
antenna. GNSS signals from multiple satellites are necessary to calculate GNSS
position. Position solutions cannot reliably be correlated to a specific time of GNSS
antenna signal reception.

Change the requirement for complying with latency performance requirements.

Comments on Broadcast Message Elements

Aircraft Velocity may be calculated by more than one onboard sensor (GNSS, IRU,
tracking calculation, etc.). The rule should recognize that more than one aircraft velocity
measurement may exist in onboard systems and should require the most accurate be used.

IDENT is a concept used in current automations systems. It seems to be based on lack of
aircraft identification in the current system except in the flight plan. The FAA future
automation systems will have the aircraft identification from the ADS-B broadcast
message. IDENT should not be required in a rule that is effective in 2020. It is an
unnecessary cost to the operators.



The NPRM requires a switch for ADS-B Out transmissions. Rather than making this an
aircraft requirement, any problems with ADS-B broadcast elements should be handled by
the ground automation system and should not necessitate an off switch. If there is a
justifiable reason for requiring an off switch that cannot be handled by ground
automation, then for Mode-S transponder implementation of ADS-B Out, the existing
transponder stand-by or off control switch should be sufficient for those extreme
circumstances. There are also negative security implications of an aircraft being able to
turn off its ADS-B transmissions. This requirement should be deleted.

The rule requires “An indication if the flight crew has selected to receive ATC services”.
Again this is a requirement that would be better handled in ground automation. It is not
clear what this requirement would be used for. If it is strictly a report that ATC services
are being reported, that should definitely be handled by ground automation and should
not be an aircraft requirement. Ifit is a request for ATC services then it would only
apply to a small segment of the population that does not file a flight plan prior to flight
and requests services verbally from the controller, then this should be an optional element
for those who always file a flight plan.

Change the message elements as indicated.

Comments on Backup Surveillance

Any surveillance system used as a backup should be used not only as a backup, but also
in a fusion process to increase the accuracy, integrity, and availability of the primary
surveillance system. In almost all cases, if the ADS-B parameters fall below minimum
requirements, the fused surveillance solution will still meet the requirements for
continued operations and not require fallback to increased separation standards that the
backup system would require.

In addition with a complete loss of position information in the ADS-B message, if
velocity is still valid (for instance for aircraft with IRUs), techniques such as Kalman
filtering can be used with radar data to enhance the backup surveillance system.

FAA should change the strategy for implementing backup surveillance to inciiate fu
The FAA should also reevaluate the use of secondary surveillance radars as thp back
system, and determine if alternate aircraft navigation systems integrated witB ADS
would provide a better systemic solution.
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