Area Navigation (RNAV) Departure Procedure (DP) and Standard Terminal Arrival Route (STAR) Briefing Bulletin

FMS Navigation
A flight management system (FMS) is an integrated system consisting of airborne sensors, receivers, and computer(s) with both navigation and aircraft performance databases. The FMS provides performance and area navigation (RNAV) guidance to display(s) and automatic flight control system(s).

The navigation function of the FMS provides for RNAV capability. Inputs can be accepted from multiple sources such as the global positioning system (GPS), distance measuring equipment (DME), very high frequency omni-directional range (VOR), localizer (LOC) and inertial reference unit(s) (IRU). An FMS allows for high-accuracy navigation, and can provide for the detection and exclusion of faulty navigation information

When appropriate navigation signals are available, the FMS will normally rely on GPS and/or IRU/DME/DME for position updates. Other inputs may be incorporated based on FMS system architecture and navigation source geometry.

Procedure Design
The FAA provides criteria for the design of RNAV DPs in FAA Order 8260.44A. This order provides for two levels of public DPs: Level 2 and Level 1. These two levels of procedure design provide for obstacle clearance for the following areas:

· Level 2: Provides for a 4-mile (either side of centerline) primary area with a 2-mile secondary area located outside the primary area. 

· Level 1: Provides for a 2-mile (either side of centerline) primary area with a 1-mile secondary area located outside the primary area. 

In both cases, trapezoidal areas are provided to transition the airplane from the runway end to the stated linear primary and secondary areas. In the case of a Level 2 DP, the trapezoidal splay is approximately 22 miles long; in Level 1, the splay is approximately 11 miles long.

Level 1 criteria, with the narrower linear obstacle clearance areas, is applied in procedure design only if Level 2 criteria would not provide a usable procedure. Level 1 procedures require a higher level of overall navigation performance as the protected obstacle clearance areas are smaller.

Pilots may determine the level of an RNAV DP by referring to the required navigational performance (RNP) value required for /R aircraft. Level 2 procedures have a /R aircraft RNP requirement of 2.0. Level 1 procedures have a /R aircraft RNP requirement of 1.0.

RNAV STARs utilize criteria similar to the Level 2 linear areas.

RNAV DPs and STARs may be flown by /G aircraft. In order to conduct RNAV DPs or STARs, /E, /F or /R aircraft must be capable of FMS navigation in one of the following navigation update modes:

· GPS 

· IRU with DME/DME updating (IRU/DME/DME) 

In order to support IRU/DME/DME operations on those procedures not requiring GPS, the FAA has assessed the DME infrastructure for each RNAV terminal procedure. This assessment ensures adequate DME coverage for IRU/DME/DME operations. The evaluation may indicate that specific DME facilities must be in service to support the procedure. Such required facilities are noted on the procedure chart, or specified in an appropriate notice to airmen (NOTAM) until such time as the chart note can be added.

Consequently, GPS or IRU/DME/DME position updating will occur in normal FMS operations flown in accordance with published RNAV DP/STARs.

NOTE-
VOR/DME coverage is not assessed in procedure design, but normal functioning of the FMS coupled with the DME evaluation and radar surveillance provides sufficient navigation capability. Unless otherwise charted, when radar is not available, RNAV DPs/STARs are only authorized for aircraft utilizing GPS.
Pilot Responsibilities
No pilot monitoring of FMS navigation updating source(s) is required. However, pilots should advise Air Traffic Control of any known malfunction or navigation failure in accordance with 14 CFR 91.187.

EXAMPLE-
"Las Vegas Departure, Falcon 123, DME failure, unable RNAV, request amended clearance."
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