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RNAV (GPS) or RNAV (GNSS) Approach Level of
Service (LOS) —- WAAS/SBAS FMS

Application

This service letter clarifies how the Level of Seev(LOS) is determined for RNAV (GPS) or
RNAV (GNSS) approaches. It is recommended readiradl toperators of Universal Avionics
Systems Corporation (UASC) SBAS capable Flight Mgmaent System (FMS), SCNs
1000.0/1100.0 through SCNs 1000.4/1100.4.

Description

RNAYV (GPS) or RNAV (GNSS) Approaches

Aviation authorities publishing RNAV (GPS) or RNAGNSS) approach procedures
determine the available lines of minima, and whe8®AS-based vertical guidance is
approved for that line of minima. Unlike traditidrs@nsor-based approach procedures like
VOR, ILS, etc., that require a specific sensor clement to fly an approach, RNAV approach
procedures provide a common chart for users thgtbwaising different sensors (SBAS-based
or baro-based vertical guidance). Any operator &itHFR-approved (approved for a particular
class) GPS receiver can fly an RNAV (GPS) to LNADRI minima; and with appropriate
equipment, can fly barometric advisory VNAV guidario the charted LNAV/VNAV DA
minima. However, only operators with an approvedSBystem can fly to LPV DA minima.

RNAYV (GPS) approaches (FAA), or RNAV (GNSS) (ICA@pproaches, are published with
one or more lines of minima such as: LPV, LNAV/VNAd LNAV. Some of these minima,

or application of temperature restrictions, areedained by the use of a Satellite Based
Augmentation System (SBAS). The United States SBA&lled the “Wide Area
Augmentation System” (WAAS). The European SBAS,exted to be operational in 2010, is
called “European Geostationary Navigation Overlayige” (EGNOS). The Japanese SBAS
is called “Multi-functional Satellite Augmentati@ystem” (MSAS) and is operational. India is
planning an SBAS called “GPS Aided Geo Augmentedidddion” (GAGAN).

Because these SBAS systems all meet the samerparfoe standards, SBAS-capable
Universal FMS models will work with all of theseopiders.
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UASC receives aeronautical data that defines thgeatent requirements and associated LOSs
provided by the regulatory authorities and usesitiformation to create the approved FMS
navigation database. Ultimately, the FMS uses #talzhse, along with performance
predictions, to determine if there is a LOS puldiiior an RNAV approach.

LPV minima always require SBAS-derived verticaldance for the final approach segment.
LNAV/VNAV minima may be approved for SBAS or barotme vertical guidance by the
governing aviation authority; however, the FMS aleiases SBAS-derived vertical guidance
for LNAV/VNAV LOS.

RNAV (GPS) or RNAV (GNSS) charts are usually pubdéid with several lines of minima,

with a typical chart including LPV, LNAV/VNAV and NAV lines of minima. It is possible

for charts to be published with only one or twaeBrof minima (e.g., KCMA has an LPV and
LNAYV only approach). The FMS equates charted liofesinima to a specific LOS that is
defined in the navigation database. Many counpiddish RNAV approach procedures that do
not specify a LOS.

During the transition to use of a SBAS, some coesfprovide a LOS such as LNAV/VNAV
on charts, but initially restrict the use of SBA® Vertical guidance. This results in the FMS
selecting LNAV even though the chart shows an LNMANAV minimum and the FMS is
receiving the SBAS signals. Eventually, it is expédhat all ICAO areas that utilize an SBAS
will support the use of SBAS vertical guidance.

Users of WAAS will note a reference to a “chan#l bn some RNAV (GPS) charts. In
addition to the normal approach selection procedfiem approach has a channel ID it may be
selected. If an RNAV approach provides LPV LOS,dpproach is preceded by a “W” on the
approach selection page.

Prediction and Selection of LOS at Approach Arming

When an RNAV (GPS) or RNAV (GNSS) approach is arnether manually when within 50
NM of the airport, or automatically by the FMS wheithin 30 NM of the airport, the FMS
performs a prediction of the LOS that will be aghik for the final approach segment. Based
upon this prediction and other system criteria, RMS automatically selects the appropriate
LOS for the approach and annunciates it to thétflogew; this allows planning and briefing for
the approach.

» Atinitial power up, or after power interruptiom nay take up to 5 minutes for the FMS
and internal GPS/SBAS receiver to achieve a nawigahode to predict anything
higher than LNAV LOS.

* FMS predictions require a valid ETA at the FAFthé aircraft groundspeed and
distance to the FAF produce an invalid ETA or arAERat is more than an hour ahead
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of the current time, the FMS may predict LNAV LO&a though LPV and/or
LNAV/VNAYV are charted.

* The FMS will not automatically arm an approach wtaoh the ground. If an approach is
manually armed on the ground, the FMS will onlydace LNAV LOS.

» The FMS selects the highest (lowest minima) LOSmthe approach is armed, but the
pilot may manually select any available LOS. Tha=elisted on théPPR LOS CDU

page.

» If the highest charted LOS is not available atapproach arm prediction, the FMS will
present the [<KLOS> NOT AVAILABLE] message.

* The FMS does not dynamically update LOS predictidine pilot can manually cause
the FMS to perform a new prediction by re-entethmgapproach into the flight plan.

* In dual installations, each FMS independently deiees its LOS. While uncommon, it
is possible for each FMS to select/predict a defifie.OS for the same approach.

Second LOS Prediction at Approach Activation

At approach activation, either manually or autocsdly, the FMS performs another prediction
of LOS for the final approach segment.

» If the originally selected LOS is still availabtbgre is no change or messaging by the
FMS.

» If the selected LOS is no longer available, andaitegliction is for a lower (higher
minima) LOS, the FMS will present a [<KLOS> NOT AMABLE] message to the
crew. The FMS will provide the option to selecoaér LOS, if it is available.

» If a higher LOS is predicted, the FMS does not @neéany message.

It is possible, although rare, for the FMS approaich and activation predictions to result in
different LOS availability based upon the SBAS &S signals in space. The original
prediction gives the pilot ample time to decide thiee to perform the approach based on the
minima supported by the LOS. The design assumiitimat if the approach was initiated with
any LOS, the pilot is satisfied with the LOS, ahdre is no need to intervene with messages
that the LOS has improved. If desired, the pilot caview the LOS after activation, but prior to
the FAF, to determine if there has been an imprerdrm LOS.

The following flowchart graphically depicts the L@8lection sequence
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Level of Service (LOS) Selection Flowchart

Approach Mode Arming
1st Prediction & LOS Selection

(Manual Selection Available)

A 4

See NOTE 1.
Approach Mode Activation
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See NOTE 2.
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Vertical At Confirmed Original LOS LOS LOS
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NOTES:

1. Manual changes can be made prior to approach activation.

2. The 2™ LOS prediction can make available different LOSs.

3. Fail Down to LNAV can only occur if LNAV is charted and available.

Final Approach Segment

The FMS defines the segment between the FAF andnti®f approach (EOA) as the Final
Approach Segment (FAS). The FMS has special aiferi selecting, maintaining, and guiding
an RNAV (GPS) or RNAV (GNSS) approach on the FAS.

» Lateral and/or vertical guidance is being provitethe annunciated LOS.
* The crew cannot manually change the selected L@8glthis segment.

* For LPV and LNAV/VNAYV LOS, vertical guidance smodgtiransitions from Barometric
based to SBAS based.

* LNAV LOS and all other FMS based approaches usernbatric-based advisory vertical
guidance any time vertical guidance is provided.
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e If the criteria to continue the selected LPV or LYWANAYV LOS cannot be maintained,
the FMS will automatically fail down to LNAV LOSf(published).

» In all fail down cases, vertical guidance will heabntinued and/or flagged.

» If the criteria for LNAV LOS cannot be maintainddteral guidance will be discontinued
and/or flagged.

» If FMS lateral guidance is flagged, regaining latguidance may be achieved by selecting
Missed Approach (CDU prompt or TOGA input).

Barometric vs. GNSS Based Approach Vertical Guidanc e

There are two types of approach vertical guidaapproved and advisory. Approved vertical
guidance is an actual vertical path deviation guigaindication for approaches generated for
procedures that contain an approved and protedisbel gath (e.qg., ILS, LPV or

LNAV/VNAYV). Advisory vertical guidance is a vertitapath deviation guidance indication for
non-precision approaches that is provided to adilot in meeting altitude restrictions (e.g.,
LNAV minima for RNAV procedures, a Minimum Desceiititude (MDA) associated with
VOR, VOR/DME, LOC, B/C and NDB approaches, etc.).

The FMS uses Barometric VNAYV to provide advisorytial guidance under all
circumstances with two specific exceptions, LPV &hNdAV/VNAYV LOS.

During LPV and LNAV/VNAYV approaches, the FMS smdgttransitions from barometric-
based advisory vertical guidance to SBAS-basedoapprvertical guidance upon reaching the
FAS. This SBAS-based approved vertical guidaneeadmtained as long as LPV or
LNAV/VNAV LOS continues to the EOA.

If the FMS fails down from LPV or LNAV/VNAV to LNAVwhile on the FAS, the FMS wiill
flag the vertical guidance.

Universal Avionics Service Letter No. 281Dissimilar Level of Service During an SBAS
Approach, provides additional information (available at tervice Bulletins & Letters link in
the UniNet portion of the UASC websitesaw.uasc.com).

For questions or general information concerning GASMS operations, contact:

Universal Avionics Systems Corporation
Product Support

3260 E. Universal Way

Tucson, AZ 85756-5907

Ph:  (520) 573-7627, (800) 595-5906
Fax: (520) 295-2384
customersupport@uasc.com
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