AERONAUTICAL CHARTING FORUM
Instrument Procedures Group
October 29, 2013

HISTORY RECORD
FAA Control # 13-02-312
Subject: Equipment Requirement Notes on Instrument Approach Procedures
Background/Discussion: Two recommendations were received independently relating
to this issue. At the request of the ACF-IPG Chair, the recommendations were combined
and a single recommendation is submitted jointly by Richard Boll on behalf of NBAA and

Bruce Williams, a Certified Flight Instructor and FAASTeam Representative from Seattle,
WA.

FAA Aeronautical Information Manual 5-4-5, paragraph 3 (b) states the following:

(b) In some cases, other types of navigation systems including radar may be required
to execute other portions of the approach or to navigate to the IAF (e.g., an NDB
procedure turn to an ILS, an NDB in the missed approach, or radar required to join
the procedure or identify a fix). When radar or other equipment is required for
procedure entry from the en route environment, a note will be charted in the
planview of the approach procedure chart (e.g., RADAR REQUIRED or ADF
REQUIRED). When radar or other equipment is required on portions of the
procedure outside the final approach segment, including the missed approach,
a note will be charted in the notes box of the pilot briefing portion of the approach
chart (e.q., RADAR REQUIRED or DME REQUIRED). Notes are not charted when
VOR is required outside the final approach segment. Pilots should ensure that the
aircraft is equipped with the required NAVAID(s) in order to execute the approach,
including the missed approach.

These charting requirements are contained within FAA Order 8260.19E, Flight
Procedures & Airspace, Paragraph 8-55 h, Equipment Requirement Notes, sub-
paragraphs (1) and (2):

h. Equipment Requirement Notes. Determine the need for equipment notes after
evaluating all SIAP segments, including missed approach.

(1) Where certain equipment is required for procedure entry from the en route
environment, enter the following in Additional Flight Data: “Chart planview note:
ADF REQUIRED’; or, “ADF OR DME REQUIRED.”

(2) Where other navigation equipment is required to complete the approach; e.g.,
VOR, ILS, or other non-ADF approaches requiring ADF or DME for missed
approach, use: “Chart note: ADF required”, or “Chart note: DME required.”
When radar vectoring is also available, use: “Chart note: ADF or Radar
required.”

(3) Where radar is the only method of determining or defining a terminal fix, use:
“Chart note: Radar Required.” See paragraph 8-55¢g(2) note.



(4) ILS/LOC procedures that require RNAV for all segments leading to the
intermediate fix, use: “Chart Planview Note: GPS REQUIRED.”

(5) ILS/LOC procedures that contain both conventional and RNAV segments must
have a note in the Planview, adjacent to the applicable fix where the segment
begins, use: “Chart planview note adjacent to (fix name): GPS Required.”

(6) GLS procedures require the use of GPS to navigate to the GLS final approach
segment and execute the missed approach. Use: “Chart Note: GPS
REQUIRED.”

In certain cases, the application of these charting requirements can result in two
separate equipment restriction notes on the same instrument approach charts (see
Figures 1 and 1A, Marion IL - KMWA, ILS Runway 20). As can be seen on this
example, there is a note in the briefing strip notes that states: “ADF Required”.

However, in the planview of this same chart there is a note stating: “ADF or DME
Required”. These two notes are confusing to the pilot since it is unclear whether ADF is
really required, or can DME substitute for the ADF on this approach?” The pilot has no
way of determining immediately whether these notes are inclusive of either other (i.e.
either ADF or DME is required) or whether they are mutually exclusive of each other (i.e.
an ADF is always required).

Medford, OR (KMFR) ILS or LOC/DME Runway 14 approach (Fig 2) provides another
example of an approach with confusing notes. For this approach, a “DME required” is
published in the Briefing Strip because DME is required to fly the missed approach
procedure. The planview note, “DME or Radar Required” is published because DME or
radar is required for procedure entry.

On a commercially produced version of this same procedure (see Fig 3), a “DME or
Radar Required” note is published in the Briefing Strip. Note that this provider publishes
the “DME Required” as a minima note associated with the LOC (GS-Out) line of minima.
However, DME is required to execute the missed approach segment, regardless of
whether the ILS minima or the LOC-only minima are use, and therefore applies to both
the ILS and the LOC (GS-Out) lines of minima.

A careful read of the AIM guidance indicates that the briefing strip note and planview
note are mutually exclusive and both equally apply to the approach. Therefore, the most
restrictive note establishes the equipment requirement on the approach. However, this
is not clear to the pilot on the approach chart, which is what he/she is referencing when
flying the approach.

NBAA believes that the reason behind the additional equipment requirement is irrelevant
as both equally restrict the ability of the pilot to fly the procedure based on aircraft
equipage. The current charting specification requires the pilot to check two difference
places on the instrument approach chart to determine if any additional equipment is
required for the approach. The fact that information contained in these two locations
may contradict each other results in unnecessary work (decision tree) and unnecessarily
complicates the approach.



Recommendations: Depict equipment requirements to enter or complete any segment

the approach prominently on the chart in single location. Specifically, we recommend:

1.

Revise FAA Order 8260.19E paragraph 8-55 h. Chart all equipment requirement
notes in a single location. While NBAA favors placing this note on the Planview,
we request that FAA assess the proper location for this note on US government
charts based on their human factors research conducted as part of the VOLPE
approach chart format study with the added consideration of the transition from
pre-composed paper charts to electronic, data-driven charts.

Evaluate all requirements to execute the approach. Determine if any single
aircraft equipment or navigation source (e.g. DME, Radar) is required for the
approach and publish that requirement on the chart. For example, on the MWA
ILS Rwy 20 approach, publish only “ADF Required”. The availability of DME is
irrelevant to being able to fly this procedure since ADF is always required to fly
the procedure.

When multiple equipment options are available, restrict the use of the “or”
conjunction to those situations where that option is permissive on all segments of
the approach (except the final segment).

We further recommend that FAA revise the AIM section 5-4-5 guidance, FAA-H-8083-
15B Instrument Flying Handbook, and FAA-H-8261-1A - Instrument Procedures
Handbook concurrent with the change to the 8260.19, reflecting the revised equipment
note requirements.

Comments: This recommendation affects:

1

2,
3.
4,

FAA Order 8260.19

Aeronautical Information Manual 5-4-5.
FAA-H-8083-15B Instrument Flying Handbook
FAA-H-8261-1A - Instrument Procedures Handbook

Jointly Submitted by:

Richard J. Boll I Bruce Williams

Organization: NBAA Organization: Certified Flight Instructor and
FAASTeam Representative, Seattle, WA

Phone: 316-655-8856 Phone: 206-283-2937

EAX: EAX: 206-283-2937

E-mail:

richard.boll@sbcglobal.net E-mail: bruce@bruceair.com

Date: September 17, 2013
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Initial Discussion — MEETING 13-02: New issue presented by Rich Boll, NBAA, as a
joint submission on behalf of NBAA and Bruce Williams, CFl and FAASTeam Member,
Seattle, WA. Rich presented background info (view), highlighting the duplication (both
plan view and briefing strip) of chart notes on some procedures. Rich and Bruce both
recommend that FAA determine the most critical equipment requirement and publish a
single note regardless of whether that equipment is required to enter the procedure or
to fly it. Tom Schneider, AFS-420, briefed that split notes are published as a direct
result of ACF Charting Group consensus on CG issue 01-01-137. A long discussion
followed after which Tom asked if the group had any objection to charting just one note
in the briefing strip. Brad Rush AJV-3B questioned if IPG was initiating policy. Tom
responded no; however, it is helpful to get users consensus prior to writing
policy/criteria. Kevin Bridges, AIR 130, asked the benefits of the equipment notes.

Rich responded that pilots must know what equipment is required to fly the approach. If
something more than what the title suggests is necessary, then that equipment must be
noted for the pilot. The general consensus is that FAA should determine the most
critical equipment necessary for the approach and publish one note in the briefing strip.
Tom recommended an AFS-410/420/470 working group be formed to address the issue
and report back to the ACF. ACTION: AFS-410/420/470.

MEETING 14-01: Kel Christianson, AFS-470, discussed the possibility of an equipment
requirements box on PBN approach charts. Once this happens, consideration will be
given to apply this to conventional procedures for consistency, to show the most
restrictive requirements needed to fly a given approach. Val Watson, AJV-3, remarked
that the PBN Requirements box standard is years in the future, and that today we alert
users to equipment requirements via the position (planview or briefing strip) of an
equipment note; one position for equipment required for joining the approach and one
for that required to fly the approach itself. Tom Schneider, AFS-420, stated “yes” and
that is the confusing convention utilized for years. The charting convention is explained
in the AIM, but most pilots do not carry an AIM to readily access when faced with this
confusion. Ted Thompson, Jeppesen, said the location on the chart was intended to
infer the meaning, but because the notes were sometimes repetitive, it became
confusing. Kel said this is a work in progress on the PBN side, as a separate block will
be used below title line and above notes section, telling exactly what is needed to fly the
approach. The question is can it then be brought over to the conventional side. Ted said
this is mixing apples and oranges, taking PBN efforts over to conventional. Tom’s
concern is making PBN changes now, and then later making similar changes to
conventional (same concept). Ted is all in favor of that idea if we do not make it more
confusing. Mark Steinbicker, AFS-470, said we are trying (ongoing effort) to make charts
more specific and consistent. A question for ACF is since there is an active group (i.e.
PARC) in PBN charting how is this issue to be worked. Is it FAA internal (US-IFPP) or
for a working group/action team to collaborate? Tom would not envision the US-IFPP
working this issue. The ACF is currently working the agenda item, so once the charting
aspect is established, AFS-420 would put requirements in Order 8260.19 to advise
developer what to put on 8260-series Forms. Mark does not want the PBN work group
distracted by this endeavor. Tom said the IOU on this item is AFS-410/470 from an OPS
perspective and with reference to what pilots want to see. Tom asked how the group
should approach this? Mark suggested that as there are folks interested in this issue in
attendance at the ACF, a workgroup be formed. Tom provided a sign-up sheet for an
Equipment Requirements Notes sub-group. (view)




Status: Equipment Requirements sub-group chaired by AFS-410/470 will report results
of meeting at the next ACF. ltem Open (AFS-410/470).

MEETING 14-02: John Blair, AFS-410, briefed the status and stated his belief that it
would be beneficial to have consistent chart placement of a box with required equipage
(items not in procedure title) for conventional and PBN approaches. This would enhance
preparation and briefing of the approach. Tom Schneider, AFS-420, referred to PBN
information box work in progress and Kel Christianson, AFS-470, said that for
approaches, the group briefed last time that equipment requirements would be published
above the existing notes box of the briefing strip. He briefed that this should be done
initially with conventional procedure information, then as PBN information is developed
and finalized, it can be placed in the same location. Rich Boll, NBAA, said the original
issue was about both contradictory information and various locations of information on
the approach plate/chart, and inquired about the 2020 timeframe on PBN information.
Ted Thompson, Jeppesen, brought up that chart note placement has historical
inferences: placement in the planview means one thing and briefing strip placement
means another. If equipment notes were consolidated to perhaps publication of the most
onerous one and placed in a standardized location, much pilot confusion may be
alleviated. The nuances of note placement are fairly subtle and are probably often
misinterpreted. There may also be a need to enhance wording for applicability to a
certain phase of the procedure. Rick Dunham, AFS-420, acknowledged the concerns of
the group, but stated that staffing dictates that at this time this is not a high priority issue.
A work group formed at ACF14-01 did not meet, although there is still interest. A copy of
the previous work group list was read and is included (view).

Status: AFS-410 will work toward scheduling a meeting with those signed up to
participate and report back at the next meeting. Iltem Open: AFS-410

MEETING 15-01: Mike Webb, AFS-420, briefed (view) regarding a sub-group that met to
formulate ways to de-conflict required equipment information on charts; i.e., briefing strip
notes vs planview notes may list different requirements than the procedure title
indicates. This sub-group broke out what was specifically required to enter the procedure
and fly the entire procedure in addition to Final Approach Segment requirements. The
goal is to locate information in one spot on U.S. Government charts to help the pilot
determine requirements (this process should also work on non-government vendor chart
vendor products). Just as the PARC recommendation (with VOLPE input) for a PBN
information box, the result is having an “equipment requirements box,” as shown on the
slide, in the same location on each chart. Ted Thompson, Jeppesen, stated that if a note
applies in general, you want that in one location, but if a note has applicability to a
specific point in space, it should be attributed to the point where it applies. Mike asked
for ACF direction/input from here. The move is for standardization. The ACF attendees
liked the proposal and the sub-group will formalize it as a recommendation. Tom
Schneider, AFS-420, advised that any changes will be submitted in Order 8260.19H (at
the earliest). Tom took an IOU to work on draft language for the Order 8260.19H, in
consultation with Valerie Watson, AJV-553, to facilitate charting issues. Ted
recommended drafting language in a way that also supports long term PBN goals for




notes. Recommendations should include what to name the box so that it encompasses
both conventional and RNAV type instrument procedures.

Status: Sub group will formalize recommendations. Tom took an IOU to work on draft
language for the Order 8260.19H. ltem Open: AFS-420/ AES Sub Group

MEETING 15-02: Mike Webb, AFS-420, briefed (view) proposed changes to get
consensus on the equipment requirements box usage from the forum so that work can
commence on the IACC specifications. A decision must also be made regarding PBN
procedures (PBN requirements box) utilizing the same space as conventional
procedures equipment requirements box. The effort is to consolidate the notes for
equipment requirements that are scattered on the plan view and in the briefing strip into
one place in the briefing strip for the pilot. The goal from the ACF discussion today was
to gather opinion on whether to also specify what portion of the approach requires the
specified equipment. Group discussions followed on several related topics including:
What would notes look like; examples of PBN/conventional/missed approach shown;
PBN to conventional (i.e., RNAV transition to an ILS); procedure naming differences
(i.e., title of the procedure) between the U.S. and overseas (i.e., changing from RNAV to
RNP outside U.S. and not here). Rick Dunham, AFS-420, said FAA current position is no
change to procedure naming. Questions were raised about ICAO standards and pilots
understanding the differences. There was discussion on NavSpecs (i.e., AC-90-
100A/101A/105A/107) with concerns raised on the process of having to learn all the
capabilities defined under current and future NavSpecs. There were questions on
apparent redundancy for GPS in notes. It was brought up whether there would be too
much text information in one box (Ted Thompson, Jeppesen, says yes) resulting in
volumes of text like on SIDs & STARs. Radar Required — what does that mean and why
necessary came up again and Tom Schneider, AFS-420, advised that is spelled out in
current policy and it is explained in the AlM.

In summary, there was support for the equipment requirements box idea. Rick said we
need input/feedback, since the goal is to simplify the planview and create a briefing strip
for the pilot to focus in on when determining requirements for executing the approach.
Brad Rush, AJV-54, questioned the required level of detail needed in the requirements
box to fly the approach. Valerie Watson, AJV-553, said the question is do we put only
those notes pertaining to the entire procedure (FAC, Missed or all transitions) in the
briefing strip and those uniquely pertaining to transitions in the planview, or do we place
ALL equipment requirement notes in briefing strip. Mike Webb said that all participants
need to mark up the slides presented today and send back to us as specific feedback.
Tom requested that all participants also review FAA Order 8260.19 draft data (view) and
comment on that as well.

Status: All participants to please review the presentations and forward input to Mike
Webb and Tom Schneider. ltem Open: AFS-420.




MEETING 16-01: Tom Schneider (AFS-420) had an 10U to update FAA Order 8260.19,
and displayed (view) draft language. Input was requested from participants at ACF 15-02,
and comments were received and considered. The order is now in coordination within
the FAA. Mike Webb (AFS-420) will brief another aspect of the issue during the charting
portion of meeting. John Collins (GA pilot) inquired on timeline, and Tom said issue
invoves: publication of Order 8269.19H; Valerie Watson (AJV-5) will address the
charting RD process and IACC specifications; Ted Thompson (Jeppesen) and other
charting service providers will be kept informed of progress. Kevin Allen (American
Airlines) inquired if the PBN requirements box has been coordinated with ICAO. Mike
said ICAO Annex 4 does not specify how the box is to be presented, just that it has to be
on the chart. The guidance is State specific by data house providers and users, with the
Order 8260.19H being specific to our State. Ted added Jeppesen and Lido plan to follow
US method, providing the PBN requirements are determined at the design level,
specifically documented on procedure source and not left to cartographers. Mike said
the NavSpec for the procedure will be first item in the requirements box, with the US
following AC 90-105A in naming of the NavSpec, adding this is tied to ICAO Doc 9613
naming also. Discussion followed on charting notes for RNP/RNAV/RNP-AR and
conventional procedures with RNAV legs on the charts, along with various combinations
of equipment. Ted said there were two aspects to the issue: What should the note read;
and how should the note be charted. Gary McMullin (Southwest Airlines) said pilot
training will be required on this change. Tom added guidance will be out November 1
(Order 8260.19H), and Valerie will have the RD (charting portion) around the same time
frame. AIM/IPG guidance will be required for transition from notes now to notes in future.

Status: Tom will provide status update on Order 8260.19H. Valerie will provide update
on status of charting portion. Iltem open: AFS-420/AJV-5

MEETING 16-02: Tom Schneider (AFS-420) briefed there are two I0Us on the topic
from the last ACF. (view) Tom discussed latest version of change to draft Order
8260.19H, which most have already seen, showing examples of the equipment
requirements notes and the PBN information box type notes. There still may be some
changes to the NavSpec specifics for the notes, but the concept is not changing. Kevin
Bridges (AIR-130) said if a box can do an approach it can do RNAV-1, adding that some
old boxes may not be listed in the AC 90-100A spreadsheet. He explained that this is a
manufacturer problem (not an FAA one) and suggested the user should ask the
manufacturer to have their equipment listed. Rich Boll (NBAA) added that the
spreadsheet has no bearing on whether or not a user can fly the approach and
explained differences between AC 90-100A and AC 90-105. Valerie Watson (AJV-553)
briefed the second IOU, reporting that the charting standard has been approved and is in
place, and the PBN/Equipment Requirement briefing strip notes will be placed as
depicted in the prototype chart examples when sourced on the 8260 procedure source
document. Tom said this change will result from implementation of Order 8260.19H in
January 2017, and charts with this feature should start appearing about a year later.

Status: Track and report status of Order 8260.19H. Item open: AFS-420/AJV-5




MEETING 17-02: John Bordy (FAA Flight Procedure Standards Branch), briefed changes were
added to Order 8260.19H (published in July 2017), which expanded guidance related to
equipment requirement notes. See paragraph 8-6-8 of Order 8260.19H for the new content. In
addition, Aeronautical Information Services completed a charting specification to support the
new equipment/PBN requirements box on an approach procedure. After publication, it was
determined the new guidance didn’t fully address “hybrid” procedures, which are a mix of both
conventional and PBN (e.g., an ILS approach with a PBN initial approach segment).
Implementation of Order 8260.19H is currently on hold for hybrid type procedures until
requirements can be determined and guidance developed to ensure equipment and PBN
requirements can be clearly conveyed to pilots. Joel Dickinson (Performance Based Flight
Operations Branch) then provided a conceptual briefing ( ) related to PBN requirement
notes. The concept he has been working on is intended to standardize information on procedure
charts. Some examples of the front of the TPP were discussed, showing the format as:
NAVSPEC first, then a required sensor, then a required function, then the minimum RNP.
Valerie Watson (Aeronautical Information Services) discussed how to differentiate these items,
such as punctuation, and a lengthy discussion ensued on the pros and cons of various
delineations (lines, semi-colon, colons, parentheses, slashes, words, etc.). Rich Boll (NBAA)
inquired about training on the new format (once established). Joel said there will be explanatory
guidance issued, adding he will look at what ICAQ is doing and this work was generated by the
PARC three years ago. John Bordy asked Joel how to move forward, and it was decided that
specific comments on the presentation should be sent directly to Joel.dickinson@faa.gov. John
Moore (Jeppesen) said the ICAO did work on this for years and that their movement is towards a
single NAVSPEC on a procedure. He asked Joel when the FAA decided to include multiple
NAVSPECs on a procedure and how that got coordinated. John Moore expressed a concern that
foreign operators who are used to a single NAVSPEC will fly here and see multiple NAVSPECs.
In addition, John Moore expressed a concern that charting formats should be under the purview
of Aeronautical Information Services and not a Flight Standards entity.

Action Items:

John Bordy will post the slide presentation on the IPG website and solicit comments to be
forwarded to Joel Dickinson.

Joel Dickinson will continue to develop PBN requirements notes.

Joel Dickinson will solicit and review comments as requested above.

Status: Item will remain open and new developments briefed at next IPG.

Meeting 18-01: Joel Dickinson (Performance Based Operations Branch) provided an update on
progress related to developing the long-term concept for performance based navigation (PBN)
notes on instrument flight procedures. The PBN notes will indicate the required navigation
specification and sensor required to fly the procedure (or certain segments of the procedure) and
indicate any additional capabilities that may be required (for example, RF turns). This effort is
rooted in a recommendation from the Performance-based Operations Aviation Rulemaking
Committee (PARC) to standardize notes and add them to all PBN instrument flight procedures.
Joel indicated that when the notes and format are finalized, there would be corresponding
guidance in the legend of the Terminal Procedures Publication and expanded AIM and
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Instrument Procedures Handbook information. Joel stated the original PARC recommendation
was for annotating PBN notes on all PBN instrument procedures, but somehow SIDs and
standard terminal arrival (STAR) procedures were not included in the FAA’s initial efforts, so
Joel is working to correct that. Rune Duke, Aircraft Owners and Pilots Association (AOPA), said
there are some existing procedures with notes that are not clear. Valerie Watson (Aeronautical
Information Services) added they are receiving P-NOTAMSs and amendments for PBN
requirements notes on these type procedures also. Joel confirmed these are on hold awaiting
corresponding guidance publication. John Collins (GA pilot) discussed PBN codes as used when
filing flight plans, and Joel concurred some line up and others do not, adding that is part of the
effort. John Collins added that when designating some codes, ARTCC ERAM computers gives
the authority to some aircraft to fly procedures their equipment is not capable. Ken Holden, U.S.
Army, added the note “RNAV-1" linking to a sensor (leads to question should TAA be RNAV-
1). Joel reiterated the effort is to standardize terminology (meaning), format (presentation), and
how it will look to the pilot. John Bordy (Flight Procedures and Airspace Group) mentioned
change 2 to FAA Order 8260.19 clarifies existing PBN note requirements to, particularly ILS
procedures that incorporate PBN segments (i.e., hybrid procedures). Michael Stromberg (UPS)
asked if examples would be available, and Joel said yes. Gary McMullen, Southwest Airlines
(SWA) said they would like to take examples back for review by management. Many members
of the group indicated they want to see proposed changes before making any decisions, as there
are concerns related to ICAO harmonization, format, PBN box content, and the language
intended for the AIM and IPH. Joel solicited volunteers to hold a group meeting for further PBN
Requirements Notes discussions (List).

Action Items:
e Joel Dickinson will hold a meeting to discuss the issue with identified participants.

e Joel Dickinson will mature the concept and provide a further update at the next meeting.

Status: Item open.

Meeting 18-02: Joel Dickinson (Flight Operations Group) provided a status update for
annotating PBN procedures with standard nomenclatures for PBN requirement notes ( ).
Joel displayed many examples for approach procedures, departure procedures, and arrival
procedures. Joel stated any procedure with a PBN segment would include a PBN box, which
cannot be disregarded. The PBN box will contain the required navigation specification, required
sensor, and any additional capabilities necessary to fly the PBN segment(s) (such as RF). The
examples generated significant group discussion and questions related to specific scenarios and
segments. In particular, there seemed to be some confusion related to the naming of “RNAV
(GPS)” procedures annotated with a required navigation specification of “RNP APCH”. Joel
explained the difference between procedure naming and required navigation specifications and
John Moore (Jeppesen) explained some of the history behind the procedure naming of PBN
procedures. Joel closed the discussion by stating that the nomenclature format for populating the
PBN boxes are finalized and that work is ongoing to add the nomenclatures to FAA Order
8260.19 so procedure designers can populate boxes with the correct notes for each procedure.
John Bordy stated the slide presentation will be posted on the ACM-IPG website and that any
comments should be directed to Joel Dickinson directly.




Action ltems:

e Participants requested to review the example slides and provide feedback direct to Joel
Dickinson.

e John Bordy to provide status update for adding PBN notes requirements to FAA Order
8260.19.

Status: Item open.

Meeting 19-01 John Bordy, Flight Procedures and Airspace Group, briefed the issue directly
from the slide: Summary of the issue given. Discussion over past few years has turned more
toward PBN requirements notes. Enhanced guidance for annotating PBN requirement notes on
approach procedures and STARs have been added to draft Order 8260.191. Explanation for the
PBN requirements box has been added to the Terminal Procedures Publication legend and the
Aeronautical Information Manual (AIM). Joel Dickinson, Flight Operations Group, indicated he
has not received any recent feedback related to PBN requirement notes, therefore we are now
just waiting for the Order 8260.191 to be published. Rich Boll, NBAA, inquired about confusing
entries on non-PBN approach procedures related to equipment annotation related to procedure
entry and when such equipment may also be needed to fly the missed approach segment. John
Bordy believes this was also corrected in the draft Order 8260.191, but took an action to ensure it
was corrected and to provide a copy of that section to Rich prior to the draft entering external
coordination.

Action Item: John Bordy to provide Rich Boll, NBAA, sections from draft Order 8260.19I
related to both equipment requirement notes and PBN requirement notes.

Status: Item open.

Meeting 19-02 John Bordy, FAA Flight Procedures and Airspace Group, briefed the issue
summary and current status from the slide. NBAA originally introduced this issue as charting of
equipment requirements, but over time the effort has shifted to charting of PBN requirement
notes. The requirement notes have been addressed in 8260.191, and the guidance has been added
to the AIM, but the original item has not yet been closed. John had a previous action to submit
the proposed changes to Rich Boll (NBAA), and accomplished that prior to the current meeting.
The item will be held open until status of the changes in 8260.191 is finalized. Rich advised he
liked the changes sent. The intent will be to close this issue when Order 8260.191 publishes.
ICAO is addressing a similar issue, but intend to exclude sensor requirements from the charts,
while FAA intends to press forward with sensor requirements.

Action Items:
e FAA Flight Procedures and Airspace Group will report progress of Order 8260.19]

Status: Item open
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Meeting 20-02: Jeff Rawdon, FAA Flight Procedures and Airspace Group, briefed the issue
summary and current status from the slide. Equipment notes requirements have been added to
Order 8260.191, which was published June 2020. Rich Boll, NBAA (proponent) and the group
concurred with closing this issue, and agreed any new issues could be addressed with new
recommendation documents (RDs).

Status: Closed
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Equipment Notes
FAA Order 8260.19, Paragraph 8-55

 Where certain equipment is required for procedure entry from the en route
environment, enter the following in Additional Flight Data: “Chart planview
note: ADF REQUIRED”; or, “ADF OR DME REQUIRED.”

 Where other navigation equipment is required to complete the approach;
e.g., VOR, ILS, or other non-ADF approaches requiring ADF or DME for
missed approach, use: “Chart note: ADF required”, or “Chart note: DME
required.” When radar vectoring is also available, use: “Chart note: ADF or
Radar required.”

« Complementary guidance furnished in the AIM.

* Notes are mutually exclusive, in other words each must be assess separately
for appropriate equipment limitations.
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NBAA Recommendations

1. Revise FAA Order 8260.19E paragraph 8-55 h. Chart all equipment requirement notes in a single location.

Note: After further consideration, NBAA request consolidation of all equipment notes in the Chart Notes/Briefing Strip

2. Evaluate all requirements to execute the approach. Determine if any single aircraft equipment or
navigation source (e.g. DME, Radar) is required for the approach. Publish that requirement on the chart.
For example, on the MWA ILS Rwy 20 approach, publish only “ADF Required”. The availability of DME is
irrelevant to being able to fly this procedure since ADF is always required to fly the procedure.

3. When multiple equipment options are available, only use the “or” conjunction only when that option is
permissive on all segments on the approach (except the final segment).

4. NBAA further recommends that FAA revise the AIM section 5-4-5 guidance, FAA-H-8083-15B Instrument
Flying Handbook, and FAA-H-8261-1A - Instrument Procedures Handbook concurrent with the change to
the 8260.19, reflecting the revised equipment note requirements.
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13-02-312 Equipment Requirement Notes on IAPs

Summary: Introduced by NBAA and a CFIl. Confusing equipment
requirement notes for procedure entry or to complete a segment of a
procedure. Also recommended charting of such requirements in a single
location.

Current Status:
« Equipment/PBN requirements box provided in single location now.
« Equipment notes were improved in 8260.19H.
 AIM recently updated with PBN requirements box explanatory information.

Actions:

 Continue soliciting feedback based on previous PBN note examples.
(Dickinson)

* Provide status of adding PBN notes requirements to Order 8260.19. (Bordy)
« Examine TPP definition of stipple. (Watson)
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13-02-312 Equipment Requirement Notes on IAPsS

« Summary: Introduced by NBAA and a CFIl. Confusing
equipment requirement notes for procedure entry or to
complete a segment of a procedure. Also recommended
charting of such requirements in a single location.

o Action: FPAG report status of 8260.19I

e Current Status:

— Equipment notes requirements introduced in 8260.19H and updated in
8260.19I

— 8260.19I published in June 2020

« Recommendation was to close this item on publication of
8260.19I
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ACF-IPG Agenda Item 13-02-312,
Equipment Requirement Notes on Instrument Approach Procedures

All equipment requirements will be specified in a single, dedicated block in the chart
“Briefing Strip,” e.g.:

Equipment Requirement Box (Conventional Instrument Procedures):

MARION, ILLINOIS AL-5215 (FAA) 00000
Rwy |[dg 8012
. P ¥ 1og

(OC HMWA AP CRS| 757°0 Cea ILS or LOC RWY 20

e AptElev 472 WILLIAMSOM COUNTY RGNLIMWA)
GPS or RADAR Required for Procedure Entry. ADF Required for Missed Approach. | MALSR | ju1sSED AFPROACH: Climb to 1500
YV Iflocal aliimeter setting not received, use Carbandale-Murphysbore alimeter | , -5 | then climbing left tum to 2000 direct

A selting and increase 05'[1 DA/ MDAS 40 feet. Night londing: Rwy 11 MNA_ @ | | JONNY LOM and hold.
AWOS-3 KAMSAS CITY CENTER MARICN TOWER * KAMNSAS CITY CLNC DEL GND COMN | UNICOM
119,675 127.47 346.27 128.4 (CTAFIQY 127.47 [when tower closed) 121.7 122.95
Fant

PBN Requirement Box (PBN Instrument Procedures):

CARLSBAD, CALIFORMLA, AL=5310 [FAas) OO00x

RS |apr crs | Ry e 4897 RNAV X RWY 24
o

wo4aB | 245° |sprelev 331 MC CLELLAN-FALOMAR (CEQ)

RMF APCH = GPS, &F Reguired

For uncompensotd BoroWMAY systoms, LAV YRAY MNA bolow -4°C [25°F) or MISSED APPROACH:

Climb 1o 2000 direcs

-

abeva 54°C [130°F). For inoperative MALSR, increase LMAY Cats A/8 visibility to . =
A RVR 5000, Helicopter visitility reduciion below BVR 4000 net cutharized. o7 [BUGE and held.
Inoparativa fable dees not opply o LPV.
ATl5 SOCAL APP COM FALCIMAR TOWER* GHECON CLME DEL
120,15 127.3 3230 J118.6(CA7 0 2764 121.8 134,85
A T N e

DRAFT Order 8260.19H. paragraph 8-6-8:.

8-6-8. Equipment requirements notes for conventional instrument procedures and
performance based navigation (PBN) instrument flight procedures.

a. Conventional instrument procedure equipment requirements notes. Determine the
need for equipment notes after evaluating all SIAP segments, including procedure entry
and missed approach. There may be multiple or a combination of notes necessary to
support varying requirements. When appropriate, state the particular portion(s) of the
instrument procedure to which the equipment requirement applies in an easy to understand
format. The following are several examples that are not all inclusive of options available
that can be used depending on each circumstance. These notes will appear on the approach
chart in a portion dedicated specifically for additional equipment required to conduct the

procedure or portions thereof.
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Note: To avoid proliferation of equipment requirement notes, all IFR aircraft are
assumed to have at least one VOR receiver. Therefore, the note “VOR required” is not
appropriate.

(1) In addition to what is specified in paragraph 8-6-9g(2), where Radar systems
may provide assistance in conducting an instrument approach, other equipment may be used
with those Radar systems, or individually, for procedure entry from the en route
environment; enter:

(a) Equipment requirements note: “ADF Required For Procedure
Entry;” or

(b) Equipment requirements note: “DME Required For Procedure
Entry;” or,

(©) Equipment requirements note: “ADF OR DME Required For

Procedure Entry;” or

(d) Equipment requirements note: “RNAV 1-DME/DME/IRU or GPS
or Radar or DME Required For Procedure Entry;” or

(e) Equipment requirement note: “RNAV 1-GPS or RADAR Required
For Procedure Entry;” or

63) Equipment requirements note: “RNAV 1-DME/DME/IRU or GPS
or RADAR Required For Procedure Entry.”

(2) Where other navigation equipment is required to complete the approach,
including missed approach; e.g., VOR, ILS, or other non-ADF approaches requiring ADF or
DME for the intermediate and/or missed approach segments, enter:

(a) Equipment requirements note: “DME Required” (i.e., DME is
required for the intermediate segment or both the intermediate and missed approach
segments), or

(b) Equipment requirements note: “ADF Required” (i.e., ADF is
required for the intermediate segment or both the intermediate and missed approach

segments), or

(c) Equipment requirements note: “ADF Required For Missed
Approach,” (i.e., ADF is required for just the missed approach segment), or

(d) Equipment requirements note: “DME Required For Missed
Approach.” (i.e., DME is required for just the missed approach segment).

(3) When an ATC surveillance system is also available for vectoring an aircraft to
a segment of an instrument approach, use:
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(a) Chart equipment requirements note: “ADF or Radar required for
(segment of approach),” (i.e., if ADF is required for the segment of the approach and/or
Radar is available.) or

(b) Chart equipment requirements note: “ADF or DME or Radar
required for (segment of approach), (i.e., if ADF or DME is required for the segment of
the approach and/or Radar is available.)

(4) Where radar is the only method of determining or defining a terminal fix, use
“Chart equipment required note: Radar Required To Define {fix name(s)}.”

(5) ILS/LOC procedures that require RNAV for all other segments must have an
equipment requirements note stating the PBN requirements (see paragraph 8-6-8b) for the
PBN segments. The procedure, including missed approach, must be evaluated to determine
if all the segments support DME/DME/IRU operations.

(a) If there are no restrictions (i.e., no critical DMEs), enter an
equipment requirements note: “RNAV 1-DME/DME/IRU or GPS Required.”

(b) If there are critical DME facilities identified during the evaluation,
equipment requirements note: “RNAV 1-GPS Required.” See section 4-6 for additional
requirements when mixing RNAV with ILS/LOC procedures.

(6) ILS/LOC procedures that contain both conventional and RNAV segments
must have an equipment requirements note stating the PBN requirements (see paragraph 8-
6-8b) for the PBN segment. These segments must have been evaluated to insure the route(s)
support DME/DME/IRU operations.

(a) If there are no restrictions (i.e., no critical DMEs), enter an
equipment requirements note: “From {fix name(s)}: RNAV 1-DME/DME/IRU or GPS
Required.”

(b) If there are critical DME facilities identified during the evaluation,
enter an equipment requirements note: “From {fix name(s)}: RNAV 1-GPS Required.” See
section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.

(©) Additionally, if the procedure does not contain a means for aircraft
that are not RNAV equipped to get to the final approach course and the procedure contains
a conventional missed approach, in addition to either “(a)” or “(b)” above, enter an
equipment requirements note: “Aircraft Not DME/DME/IRU or GPS Equipped - Radar
Required For Procedure Entry” or, if applicable, “Aircraft Not GPS Equipped - Radar
Required For Procedure Entry.”

b. PBN requirements notes. This information will be entered into a block on the
approach chart referred to as the “PBN Requirements Box.” These notes will appear on
the approach chart in a portion dedicated specifically for PBN requirements to conduct the
procedure or portions thereof.
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(1) All PBN, including RNAV to ILS/LOC, approach procedures require an
annotation of the PBN navigation specification (NAVSPEC) used for the navigation on the
procedure to indicate the appropriate qualification required to conduct the instrument
procedure. Use “Chart PBN NAVSPEC requirement note: “RNP APCH” or “RNP AR
APCH” or “A-RNP,” as applicable.

(2) When PBN approach procedures contain advanced PBN functions, which are
in addition to what is required in the PBN NAVSPEC, the procedure must be annotated with
the advanced function; Example, enter PBN requirements note: “RF Required.” See
paragraph 4-6-10h for specific guidelines and placement of the “RF Required” notation.

(3) GLS procedures require the use of GPS to navigate to the GLS final approach
segment and execute the missed approach. Enter PBN requirements note: “GPS
REQUIRED.”

DRAFT Order 8260.19H. paragraph 8-6-9¢:

g. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each
system’s capabilities), referred to as “Radar,” may be available to provide assistance in
vectoring to the approach course, identifying fixes, or to provide instrument approaches.
Include applicable notes to inform the pilot of these capabilities and applicability to the
instrument approaches. See paragraph 8-2-5.

(1) When ASR and/or PAR approaches are published for the airport, enter the
following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable.

(2) Where use of Radar is the only acceptable method for procedure entry from the
en route environment, enter the following: “Chart equipment required note: Radar Required
For Procedure Entry.” See paragraph 8-6-8, for additional equipment that may be used in
addition to, or in-lieu-of Radar.

Note: Paragraph 8-6-9g(2) does not apply to GLS, RNAV (GPS), and RNAV (RNP)
procedures.
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		Equipment requirements notes for conventional instrument procedures and performance based navigation (PBN) instrument flight procedures.

		a. Conventional instrument procedure equipment requirements notes. Determine the need for equipment notes after evaluating all SIAP segments, including procedure entry and missed approach. There may be multiple or a combination of notes necessary to support varying requirements. When appropriate, state the particular portion(s) of the instrument procedure to which the equipment requirement applies in an easy to understand format. The following are several examples that are not all inclusive of options available that can be used depending on each circumstance. These notes will appear on the approach chart in a portion dedicated specifically for additional equipment required to conduct the procedure or portions thereof.   

		(1) In addition to what is specified in paragraph 8-6-9g(2), where Radar systems may provide assistance in conducting an instrument approach, other equipment may be used with those Radar systems, or individually, for procedure entry from the en route environment; enter: 

		(a)  Equipment requirements note: “ADF Required For Procedure Entry;” or 

		(b) Equipment requirements note: “DME Required For Procedure Entry;” or, 

		(c)  Equipment requirements note: “ADF OR DME Required For Procedure Entry;” or 

		(d) Equipment requirements note: “RNAV 1-DME/DME/IRU or GPS or Radar or DME Required For Procedure Entry;” or 

		(e)  Equipment requirement note: “RNAV 1-GPS or RADAR Required For Procedure Entry;” or 

		(f)  Equipment requirements note: “RNAV 1-DME/DME/IRU or GPS or RADAR Required For Procedure Entry.”



		(2) Where other navigation equipment is required to complete the approach, including missed approach; e.g., VOR, ILS, or other nonADF approaches requiring ADF or DME for the intermediate and/or missed approach segments, enter: 

		(a)  Equipment requirements note: “DME Required” (i.e., DME is required for the intermediate segment or both the intermediate and missed approach segments), or 

		(b) Equipment requirements note: “ADF Required” (i.e., ADF is required for the intermediate segment or both the intermediate and missed approach segments), or 

		(c)  Equipment requirements note: “ADF Required For Missed Approach,” (i.e., ADF is required for just the missed approach segment), or 

		(d) Equipment requirements note: “DME Required For Missed Approach.” (i.e., DME is required for just the missed approach segment). 



		(3) When an ATC surveillance system is also available for vectoring an aircraft to a segment of an instrument approach, use:  

		(a)  Chart equipment requirements note: “ADF or Radar required for (segment of approach),” (i.e., if ADF is required for the segment of the approach and/or Radar is available.) or 

		(b) Chart equipment requirements note: “ADF or DME or Radar required for (segment of approach), (i.e., if ADF or DME is required for the segment of the approach and/or Radar is available.)  



		(4) Where radar is the only method of determining or defining a terminal fix, use “Chart equipment required note: Radar Required To Define {fix name(s)}.”

		(5) ILS/LOC procedures that require RNAV for all other segments must have an equipment requirements note stating the PBN requirements (see paragraph 8-6-8b) for the PBN segments. The procedure, including missed approach, must be evaluated to determine if all the segments support DME/DME/IRU operations.

		(a)  If there are no restrictions (i.e., no critical DMEs), enter an equipment requirements note: “RNAV 1-DME/DME/IRU or GPS Required.” 

		(b) If there are critical DME facilities identified during the evaluation, equipment requirements note: “RNAV 1-GPS Required.” See section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.



		(6) ILS/LOC procedures that contain both conventional and RNAV segments must have an equipment requirements note stating the PBN requirements (see paragraph 8-6-8b) for the PBN segment. These segments must have been evaluated to insure the route(s) support DME/DME/IRU operations. 

		(a)  If there are no restrictions (i.e., no critical DMEs), enter an equipment requirements note: “From{fix name(s)}: RNAV 1-DME/DME/IRU or GPS Required.” 

		(b) If there are critical DME facilities identified during the evaluation, enter an equipment requirements note: “From{fix name(s)}: RNAV 1-GPS Required.” See section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.

		(c)  Additionally, if the procedure does not contain a means for aircraft that are not RNAV equipped to get to the final approach course and the procedure contains a conventional missed approach, in addition to either “(a)” or “(b)” above, enter an equipment requirements note: “Aircraft Not DME/DME/IRU or GPS Equipped - Radar Required For Procedure Entry” or, if applicable, “Aircraft Not GPS Equipped - Radar Required For Procedure Entry.”





		b. PBN requirements notes.  This information will be entered into a block on the approach chart referred to as the “PBN Requirements Box.” These notes will appear on the approach chart in a portion dedicated specifically for PBN requirements to conduct the procedure or portions thereof.   

		(1) All PBN, including RNAV to ILS/LOC, approach procedures require an annotation of the PBN navigation specification (NAVSPEC) used for the navigation on the procedure to indicate the appropriate qualification required to conduct the instrument procedure. Use “Chart PBN NAVSPEC requirement note: “RNP APCH” or “RNP AR APCH” or “A-RNP,” as applicable.

		(2) When PBN approach procedures contain advanced PBN functions, which are in addition to what is required in the PBN NAVSPEC, the procedure must be annotated with the advanced function; Example, enter PBN requirements note: “RF Required.” See paragraph 4-6-10h for specific guidelines and placement of the “RF Required” notation.

		(3) GLS procedures require the use of GPS to navigate to the GLS final approach segment and execute the missed approach. Enter PBN requirements note:  “GPS REQUIRED.”



		g. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each system’s capabilities), referred to as “Radar,” may be available to provide assistance in vectoring to the approach course, identifying fixes, or to provide instrument approaches. Include applicable notes to inform the pilot of these capabilities and applicability to the instrument approaches. See paragraph 8-2-5.

		(1) When ASR and/or PAR approaches are published for the airport, enter the following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable.

		(2) Where use of Radar is the only acceptable method for procedure entry from the en route environment, enter the following:  “Chart equipment required note: Radar Required For Procedure Entry.” See paragraph 8-6-8, for additional equipment that may be used in addition to, or in-lieu-of Radar.
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Overview

 Task

* Progress

Proposal

Request IPG direction for Next Steps
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Task

« Recommendations: Depict equipment requirements to enter or
complete any segment the approach prominently on the chart in
single location. Specifically, we recommend:

* 1. Revise FAA Order 8260.19E paragraph 8-55 h. Chart all
equipment requirement notes in a single location. While NBAA
favors placing this note on the Planview, we request that FAA
assess the proper location for this note on US government charts
based on their human factors research conducted as part of the
VOLPE approach chart format study with the added consideration
of the transition from pre-composed paper charts to electronic,
data-driven charts.
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Task

2. Evaluate all requirements to execute the approach. Determine if
any single aircraft equipment or navigation source (e.g. DME, Radar)
is required for the approach and publish that requirement on the
chart. For example, on the MWA ILS Rwy 20 approach, publish only
“ADF Required”. The availability of DME is irrelevant to being able to
fly this procedure since ADF is always required to fly the procedure.

3. When multiple equipment options are available, restrict the use of
the “or” conjunction to those situations where that option is
permissive on all segments of the approach (except the final
segment).

We further recommend that FAA revise the AIM section 5-4-5
guidance, FAA-H-8083-15B Instrument Flying Handbook, and FAA-
H-8261-1A - Instrument Procedures Handbook concurrent with
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Progress

 FAA Core Team met December 2014
* IPG Virtual meeting in January
— Reviewed proposals and provided comments.

* Presenting proposal at IPG 15-1, April 28,
2015
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Proposal

* Locate note for required equipment in an
standard location on an IAP

— Followed progress of PARC PBN Naming and
Charting committee

* Locate require equipment on Government
Charts in a “Required Equipment Box”

— Top of Pilot Briefing Strip just below the procedure
header
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ACF-IPG Agenda Item 13-02-312

Equipment Requirement Notes on Instrument Approach Procedures

All equipment requirements will be specified in a single, dedicated block in the chart “Briefing
Strip,” e.g.:

Equipment Requirement Box (Conventional Instrument Procedures):

MARIOM, ILLINOIS AL-5215 (FAA) 00000
OC 1-MWA |APP CRs| Rwy ldg 8012 ILS or LOC RWY 20
109.3 | 202° | o Ee, 472 WILLIAMSON COUNTY RGNL(MWA )

R

GPS or RADAR Required for Procedure Entry. ADF Required for Missed Approach. | MALSR | j41s8ED APPROACH: Climb to 1500
WV Iflocal altimeter setting not received, use Carbondale-Murphysboro altimeter | then climbing left turn to 2000 direct
A sefting and increase nﬂ DA/ MDASs 40 feet. Night londing: Rwy 11 MNA_ @ | | JONNY LOM and hold.
AWOS-3 KANSAS CITY CENTER MARION TOWER % KANSAS CITY CLNC DEL GND CON | UNICOM
119.675 127.47 346.27 128.4 (CTAFI(Y 127.47 [when lower closed) 121.7 122.95

.t

-II|III

PBN Reguirement Box (PBN Instrument Procedures):

CARLSBAD, CALIFORMLA AL-5310 (FAA) OO0
VARS Toon crs[ by o 4097 RNAV X RWY 24
CH 45831 2450 [FAS 326
W24B 5% | aptElev 331 MC CLELLAN-FALOMAR (CRQ)
RMP APCH — GPS, RF Required _ _
W Foruncompensoied Boro WMAY systems, LNAV/VMNAY NA bolow -4°C [25°F) o MALSR “riI_SS:D '?'PPKG'?'CH:
£\ obove 54°C [130°F) For noperative MALSR, increase LNAV Cats A/8 visibiliy o | o & Climb teo 2000 dirsct
RVR 5000, Helicagter visiaility reduciion below BVR 4000 not cutharized. o3 [BUGE and held.
Inoperative fable does not opply o LPV.
ATlS SOCAL AP COM PALCOMAR TOWER* GNE CON CLMC DEL
120,15 127.3 323.0 [118.61C4710 276.4 121.8 134,85
) T, e ) 3 \—."REEFE'

DRAFT Order 8260.19H, paragraph 8-6-8:.

8-6-8. Equipment requirements notes for conventional instrument procedures and performance
based navigation (PBN) instrument flight procedures.

a. Conventional instrument procedure equipment requirements notes. Determine the need
for equipment notes after evaluating all SIAP segments, including procedure entry and missed
approach. There may be multiple or a combination of notes necessary to support varying
requirements. When appropriate, state the particular portion(s) of the instrument procedure to
which the equipment requirement applies in an easy to understand format. The following are
several examples that are not all inclusive of options available that can be used depending on
each circumstance. These notes will appear on the approach chart in a portion dedicated
specifically for additional equipment required to conduct the procedure or portions thereof.
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Note: To avoid proliferation of equipment requirement notes, all IFR aircraft are assumed to
have at least one VOR receiver. Therefore, the note “VOR required” is not appropriate.

(1) Inaddition to what is specified in paragraph 8-6-9.9(2), where Radar systems may
provide assistance in conducting an instrument approach, other equipment may be used with those
Radar systems, or individually, for procedure entry from the en route environment; enter:

@ Equipment requirements note: “ADF Required For Procedure Entry;” or
(b) Equipment requirements note: “DME Required For Procedure Entry;” or,
(©) Equipment requirements note: “ADF OR DME Required For Procedure

Entry;” or

(d) Equipment requirements note: “RNAV 1-DME/DME/IRU or GPS or
Radar or DME Required For Procedure Entry;” or

(e) Equipment requirement note: “RNAV 1-GPS or RADAR Required For
Procedure Entry;” or

U] Equipment requirements note: “RNAV 1-DME/DME/IRU or GPS or
RADAR Required For Procedure Entry.”

(2) Where other navigation equipment is required to complete the approach, including
missed approach; e.g., VOR, ILS, or other non-ADF approaches requiring ADF or DME for the
intermediate and/or missed approach segments, enter:

@ Equipment requirements note: “DME Required” (i.e., DME is required
for the intermediate segment or both the intermediate and missed approach segments), or

(b) Equipment requirements note: “ADF Required” (i.e., ADF is required for
the intermediate segment or both the intermediate and missed approach segments), or

(©) Equipment requirements note: “ADF Required For Missed Approach,”
(i.e., ADF is required for just the missed approach segment), or

(d) Equipment requirements note: “DME Required For LOC Only.” (i.e.,
LOC procedure published on the same chart with an ILS and DME is required for defining the
FAF).

(e) Equipment requirements note: “DME Required For Missed Approach.”
(i.e., DME is required for just the missed approach segment).

(3) When an ATC surveillance system is also available for vectoring an aircraft to a
segment of an instrument approach, use:
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@) Chart equipment requirements note: “ADF or Radar required for
(segment of approach),” (i.e., if ADF is required for the segment of the approach and/or Radar
is available.) or

(b) Chart equipment requirements note: “ADF or DME or Radar required for
(segment of approach), (i.e., if ADF or DME is required for the segment of the approach and/or
Radar is available).

(4) Where radar is the only method of determining or defining a terminal fix, use “Chart
equipment required note: Radar Required To Define {fix name(s)}.”

(5) ILS/LOC procedures that require RNAV for all other segments must have an
equipment requirements note stating the PBN requirements [see paragraph 8-6-8.b] for the PBN
segments. The procedure, including missed approach, must be evaluated to determine if all the
segments support DME/DME/IRU operations.

@ If there are no restrictions (i.e., no critical DMESs), enter an equipment
requirements note: “RNAV 1-DME/DME/IRU or GPS Required.”

(b) If there are critical DME facilities identified during the evaluation,
equipment requirements note: “RNAV 1-GPS Required.” See section 4-6 for additional
requirements when mixing RNAV with ILS/LOC procedures.

(6) ILS/LOC procedures that contain both conventional and RNAV segments must have
an equipment requirements note stating the PBN requirements (see paragraph 8-6-8.b) for the
PBN segment. These segments must have been evaluated to insure the route(s) support
DME/DME/IRU operations.

(@ If there are no restrictions (i.e., no critical DMES), enter an equipment
requirements note: “From {fix name(s)}: RNAV 1-DME/DME/IRU or GPS Required.”

(b) If there are critical DME facilities identified during the evaluation, enter
an equipment requirements note: “From{fix name(s)}: RNAV 1-GPS Required.” See section 4-
6 for additional requirements when mixing RNAV with ILS/LOC procedures.

(©) Additionally, if the procedure does not contain a means for aircraft that
are not RNAV equipped to get to the final approach course and the procedure contains a
conventional missed approach, in addition to either “(a)” or “(b)” above, enter an equipment
requirements note: “Aircraft Not DME/DME/IRU or GPS Equipped - Radar Required For
Procedure Entry” or, if applicable, “Aircraft Not GPS Equipped - Radar Required For
Procedure Entry.”

b. PBN requirements notes. This information will be entered into a block on the approach
chart referred to as the “PBN Requirements Box.” These notes will appear on the approach
chart in a portion dedicated specifically for PBN requirements to conduct the procedure or
portions thereof.
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(1) AIlIPBN, including RNAV to ILS/LOC, approach procedures require an annotation
of the PBN navigation specification (NavSpec) used for the navigation on the procedure to
indicate the appropriate qualification required to conduct the instrument procedure. Use “Chart
PBN NavSpec requirement note: “RNAV 1 or “RNP APCH” or “RNP AR APCH” or “A-RNP;”
see Order 8260.58 for determining the proper NavSpec application.

(2) When PBN approach procedures contain advanced PBN functions, which are in
addition to what is required in the PBN NavSpec, the procedure must be annotated with the
advanced function; Example, enter PBN requirements note: “RF Required.” See paragraph 4-6-
10.h for specific guidelines and placement of the “RF Required” notation.

(3) GLS procedures require the use of GPS to navigate to the GLS final approach
segment and execute the missed approach. Enter PBN requirements note: “GPS REQUIRED.”

DRAFT Order 8260.19H, paragraph 8-6-9q:

c. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each system’s
capabilities), referred to as “Radar,” may be available to provide assistance in vectoring to the
approach course, identifying fixes, or to provide instrument approaches. Include applicable notes
to inform the pilot of these capabilities and applicability to the instrument approaches [see
paragraph 8-2-5].

(1) When ASR and/or PAR approaches are published for the airport, enter the
following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable.

(2) Where use of Radar is the only acceptable method for procedure entry from the en
route environment, enter the following: “Chart equipment required note: Radar Required For
Procedure Entry.” See paragraph 8-6-8, for additional equipment that may be used in addition to,
or in-lieu-of Radar.

Note: Paragraph 8-6-9.g(2) does not apply to GLS, RNAV (GPS), and RNAV (RNP)
procedures. This paragraph also does not apply to ILS and/or LOC procedures where RNAV is
used for procedure entry.
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Task

Recommendations: Depict equipment requirements to enter or
complete any segment the approach prominently on the chart in
single location. Specifically, we recommend:

1. Revise FAA Order 8260.19E paragraph 8-55 h. Chart all
equipment requirement notes in a single location. While NBAA
favors placing this note on the Planview, we request that FAA
assess the proper location for this note on US government charts
based on their human factors research conducted as part of the
VOLPE approach chart format study with the added consideration
of the transition from pre-composed paper charts to electronic,
data-driven charts.






Task

2. Evaluate all requirements to execute the approach. Determine if
any single aircraft equipment or navigation source (e.g. DME, Radar)
IS required for the approach and publish that requirement on the
chart. For example, on the MWA ILS Rwy 20 approach, publish only
“ADF Required”. The availability of DME is irrelevant to being able to
fly this procedure since ADF is always required to fly the procedure.

3. When multiple equipment options are available, restrict the use of
the “or” conjunction to those situations where that option is
permissive on all segments of the approach (except the final
segment).

We further recommend that FAA revise the AIM section 5-4-5
guidance, FAA-H-8083-15B Instrument Flying Handbook, and FAA-
H-8261-1A - Instrument Procedures Handbook concurrent with

R e
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Progress

 Presented proposal at IPG 15-1, April 28,
2015

e Drafted proposed changes to FAA Order
8260.19H
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Proposal Conventional Procedures

e Locate note for Required Equipment/PBN
Requirement in an standard location on an
AP

— Locate require equipment on Government Charts in
a “Required Equipment Box”

— Top of Pilot Briefing Strip just below the procedure

header
MARICH, [LLNOIS AL-3215 (FAA) 00000
LOC 1-Mw | App Cas| vy leg BTEE ILS or LOC RWY 20
108.3 | 202° | Lo plev 472 WILLLAMSOMN COUNTY RGNLIMWA)

G or Radar Required For Procedure Entry. ADF Required For Missed Approach. MALSR | \4SSED APPROACH: Climb i 1500

W 1F local allimeter sstting not recsired, uss Corbondale-turphysboro alimeter | . = | then climbing lekt tuen 1o 2000 direct
£, satting and increasa :ﬂ DA MDA 400 Feee. Might bondingr: Rwy 11 MA [ £ [ | somNy LOM ond hold

AWOI5G KAMSAS CITY CENTER MARFON TOWER KAMSAS CITY CUNC DEL CGHDCON | UNICOM
118,675 127,47 346,27 1284 (CTAFQ 127.47 [when tower clsed) 121.7 122,85






Equipment Notes

e Where use of Radar is the only acceptable method for procedure
entry from the en route environment, enter the following: “Chart
equipment required note: Radar Required For Procedure Entry.” See
paragraph 8-6-6h(1), for additional equipment that may be used in
addition to, or in-lieu-of, Radar.

« Determine the need for equipment notes after evaluating all SIAP
segments, including missed approach. There may be multiple or a
combination of notes needed to support each condition. When
appropriate, state the particular portion(s) of the instrument
procedure that the equipment requirement applies in an easy to
understand format.

Note: To avoid proliferation of equipment requirement notes, all IFR
aircraft are assumed to have at least one VOR receiver. Therefore, the
note “VOR required” is not appropriate.






Equipment Requirements Box

« The following are several examples that are not all inclusive of
options available that can be used depending on each circumstance..

— Where Radar systems may provide assistance in conducting an
iInstrument approach, other equipment may be used with those

systems, or individually, for procedure entry from the en route
environment; enter:

o “Chart equipment required note: ADF Required For Procedure

Entry;” or
« “Chart equipment required note: DME Required For Procedure
Entry;” or,

o “Chart equipment required note: ADF OR DME Required For
Procedure Entry;” or

e “Chart equipment required note: RNAV 1--DME/DME/IRU or
GPS or Radar For Procedure Entry;” or






Equipment Requirement Box

FARIDN, NS

AR T R FAL) 0000
(O |4wa | aFe Crs| e ldg 8012
.mlg 3 apao | TCZE 468 "_S_Cll' LOC RWY ED
= Apt Elev 472 WILLIAMEOMN COUMTY RGHLIMWA)
ADF or DME Rogujred MALER | \IS5ED APPROMCH: Clhimb s 1500
W [ bocol dliimerer sefing ot received, use Corbondalesbdurchysbors dlimerer - | then dimbing keft turn 1o 2000 dirsct
Ly setting and Increase oll Da/MDA AD fest. Migh kanding ey 11 A [& | JOEI LOWA ord hold.
Al L AMEAS CITy OENTER SARIOH TO'WES » ARCESAS Oy Ol DE | I UIPHCOR
119.8675 127 47 346,27 1284 [C1AH 127,47 (when fower closed| 121,7 122,85

ABILEME, TEXAS AlL-1 [FAA) 00000
LOC/DME |-AB| P Rwy ldg 7198
1103 ‘a‘;ﬁ;n% TDZE 1776 ".5 or LOC RWY 35R
Chen 40 Apt Elev 1791 ABILENE RGNL (ABI)
ADF Required, RADAR Required for procedure eniry ot NUGEN .
When |ocal alimeter setting not received, usa Dﬁass allimeter setting and increase MALSR Mlggsg AHPPR?AE.H' C!I:h
all D 21 feet and all MDA 40 feet, VDP MA when using Dyess altimeter sefting. = | then climbing right
A Forinoperative MALSR, increase S-LS 35R Cat E visibilty fo RVR 4000 and S-L0C | @9 5 | fum to 4000 direct fo TOMHI
ASR  35R Cat E visibility to 134 LOM and hold.
* RVR 1800 authorized with the use of FD or AP or HUD to
ABILEME AFP COMN
ATIS ABILEMNE TOWER GMD COM
125.0 338.3 (EAST)
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Equipment Requirements Box

e “Chart equipment required note: RNAV 1-DME/DME/IRU or
GPS or Radar or DME Required For Procedure Entry;” or

o “Chart equipment required note: RNAV 1-GPS or RADAR
Required For Procedure Entry;” or

e “Chart equipment required note: RNAV 1-DME/DME/IRU or
GPS or RADAR Required For Procedure Entry.”

— Where other navigation equipment is required to complete the
approach, including missed approach; e.g., VOR, ILS, or other
non-ADF approaches requiring ADF or DME for the intermediate
and/or missed approach segments, use:

e “Chart equipment required note: DME Required” (i.e., DME is
required for the intermediate segment or both the intermediate
and missed approach segments), or

o “Chart equipment required note: ADF Required” (i.e., ADF is
required for the intermediate segment or both the intermediate
and missed approach segments), or






Equipment Requirements Box

— “Chart equipment required note: ADF Required For Missed
Approach,” or

— “Chart equipment required note: DME Required For Missed
Approach.”

« When an ATC surveillance system is also available for vectoring an
aircraft to a segment of an instrument approach, use:

— “Chart equipment required note: ADF or Radar required,” or
— “Chart equipment required note: ADF or DME or Radar.”

« Where radar is the only method of determining or defining a terminal
fix, use “Chart equipment required note: Radar Required To Define
{fix name(s)}.”






Equipment Requirement Box

MARICH [LLMOIS ALS21 5 (A GOG00
. Rey 1dg 8012
ﬂ:i,::;;""& n;;gf *| Tpze 468 "_S_CJI' LOC RWY ED
LI Aot Elev 472 WILLIAMEOR COUMTY RGHLIM WA
ADF Recuired or Missec Apgroach MALSR | g 55ED APPROACH: Climb i 1500
W F locol dliimerer sesing not received, use CorbondalesMurchystors dllimeer - | then dimbing kff tum to 2000 direct
ﬂ wl I aried [norecss ol D& MO A0 lesd gyt LI"I:III'IEi ety 1] Py & | JoE LA ond hald.
AT EAMSAS CITY COESTER SUSREGH TOWES EARSAS Oy I [E Cal 3 LS (0 Pl
118,675 12747 346,27 128,4 |C1AR10 127,47 (when iower closed)| 121, 7 122,85
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Equipment Requirements Box

 |LS/LOC procedures that require RNAV for all other segments of the
procedure, including missed approach, must be evaluated to
determine if all the segments support DME/DME/IRU operations.

— If there are no restrictions (i.e., no critical DMEs), use: “Chart
equipment required note: RNAV 1--DME/DME/IRU or GPS
Required.”

— If there are critical DME facilities identified during the evaluation,
use: “Chart equipment required note: RNAV 1-GPS Required.”

— ILS/LOC procedures that contain both conventional and RNAV
segments must have an equipment required note stating the PBN
requirements in the plan view adjacent the initial fix on the PBN
transition.






Equipment Requirements Box

 |LS/LOC procedures that require RNAV for all other segments of the
procedure, including missed approach, must be evaluated to
determine if all the segments support DME/DME/IRU operations.

— Additionally, if the procedure does not contain a means for aircraft
that are not RNAV equipped to get to the final approach course
and the procedure contains a conventional missed approach, in
addition to above, use: “Chart equipment required note: “Aircraft
Not DME/DME/IRU or GPS Equipped - Radar Required For
Procedure Entry” or, if applicable, “ Chart equipment requirement

note: Aircraft Not GPS Equipped - Radar Required For Procedure
Entry”.”






PBN Navigation Specifications

RNAV 1 RNAV 1 AC 90-100A
RNP 1 RNP 1 AC 90-105A
RNP Approach RNP APCH AC 90-105A
RNP Approach RNP APCH AC 90-107
RNP AR RNP AR APCH AC 90-101A
Approach

Advanced RNP A-RNP AC 90-105A

* Used for Hybrid approaches, SID, STAR

LNAV,
LNAV/VNAV

LP/LPV

RNP X.X

LNAV,
LNAV/VNAYV,
LP, LPV






PBN Requirements Box

Performance Based Navigation (PBN) requirements box notes. This

information will be entered into a block on the approach chart referred
to as the “PBN Requirements Box.”

A RLSEA LY, CALIFCIRMLA,

AL 30 (Fana)

12288
) e T RNAY X RWY 24
CH 45831 aqs0 | DL 26 .
W2aH 5% |aptEley 334 MC CITLLAN-PALOWMAR (O}
RNP APCH — GPS, RF Required ' |
For uncomzansotod BoroWBLAY spstoms LRLAY SYRAN R4 bolowr -2 [25%2) o LAAL SR MAISSELD ACFRL AL H
Ay dbowe SAT [130°F). For |"-:-:m'-:1hw MALSR, rcragen AV Cot B/ visiksi by 4 _ ’II' b e 2500 i
B R S000 B B EREP- B R rgormed —Helisooter sisikil by reduction @ = =l _I|:| : jresc
bk VR d':"l}:J I'II:HI:IUH'IDI'I?"EE Incperorve table coes not opoly B LPY ' BLIGE and held,
ATI5 SOCAL APPCOM FALOIFAAR TOWWER * D OO CIHC DEL
120,15 1273 423,00 118,81 CTAF ﬂ 2764 121.8 1FLES
- L e, . Ty (R o Pl
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PBN Requirements Box

 Thefirst entry will be the NAV SPEC for the PBN Procedure
— RNP APCH, or RNP AR APCH, or A-RNP

« RNAV 1, RNP 1 would be on a Hybrid Approach, SIDS and
STARS
* RNP procedures require the use of GPS. Use “Chart PBN
requirement note: GPS Required.”
— All PBN Instrument Approach Procedure NAV SPECs, require
GPSin the US

« RNP procedures which include optional advanced features use
“Chart Advanced PBN features requirement, (if not required as part
of the NAV SPEC) use “i.e., RF Required”

— Currently the only Advanced PBN feature not required in a
NAVSPEC would be Radius to Fix on RNP-1 and RNP APCH






Request IPG Direction for Next
Steps

e Next Step?

°z Federal Aviation
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Workflow for Changes to IAPs

AFS develops proposal
and takes to

US IFPP &
Implementation Polic

FAA Develops
oublication polic

AJV Implements
Polic

& ..
& 2\ Federal Aviation
‘%&%«5 Administration
NisTRE






Questions?
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NAV SPECS

[E—— FNP 2 Domastic -

/
-— RNP 2 Domassc Bunding Approach ANF AR APCH
n | RNP 2 Oftshore, Ocearic. Flemate Oceanic
Enrouto
n [RNF 4 Offghone, Oceanic, Remots Oceanic

-
o

AF Mandatory
Scalability Mandalory
Paratiol Oftsot Mandatory
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MARION, ILLINGIS AL=5215 [FAA] Q0000

LOC WA | APP CRS| Ry Idg 8012 ILS or LOC RWY 20

- - 100.3 ago0 | TDZE
R eq u I r e d Eq u I p m e n t ADF Baquired for Missed #D:r;crj'lu plk MAﬂiuA:iisf:?;:l—:zci,:Liﬁ?:A)

W | local aliimater sefing not recaived, usa Carbondale-Murphysbaro alimater | T shen elimbing laft tum 1o 2000 direst

F M . d A h A sering and Inersase all DA/MDAs 40 fest. Night landing: Rwy 11 NA, [+4] JONNY LOM and hold.
O r I S S e p p r O aC AWOS3 | KANSAS CITY CENTER MARION TOWER KANSAS CITY CLNGC DEL GMD COM | UNICOM
119.675 127,47 346,27 128.4 (C1aF)( 127,47 (when lower closed) 121.7 122,95

CEMTRALIA [ :".
1150 ENL 2o, r vsgi@
Chon 97 .
e hy'i 25

PROTOTYPE-NOT
FOR NAVIGATION

ADF Required for Missed Approach

ALTERMATE o
MISSED &
APCH FIX B
N
MAKAN &
WA
B
s
e
5]
o) 9\,
J:v-_:'l-il’r_f"I
cv‘\ 3
EIEV 472 | | TDZE 468
HIFL Ry 2-20 00 1438 A
MIRL Ry 1125 0
REIL Rwy 2 202
REIL Bwys 11 and 290 7 44 1M
[ Fem FAFI 500 T 2000 | mw W O
5 Cine Minute
Halding Pattern
L2 2000
—~202°
GS 3.00°
2000 TCH 50
£73% "
J’-\_‘ Y A5 M
o CATEGORY A [ 3 [ c [ o
L} o
STWR B o | Fls20 46815 200 (200-45)
542 V4 e B0
FAF 1o MAP 4.6 NM HOCH 840-% 572 (4001 372 (400-)
Knats | &0 | 50 [ 120 [ 150 | 180 CRCLNG 920-1 940-1 240-1%% 1040-2
in:Sed .36 [3:04[ 28] a0z T A48 {500-1] A48 [500-1) | 468 (500-134) | 568 (400-2)

MARICN, ILLINCIS WILLIAMSON COUNTY RGNL{MWA)

Amdi 124 DEXXXOD 7045 MBS0 W ILS or LOC RWY 20
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ABILEME, TEXAS Al=1 [FAA]

00000
B . LOC/DME |-ARI cme | Ry |d 7198
1103 A;;é‘:i i ° 1776 ”.5- or LOC RWY 35R
Chan 40 Apt Elev 1781 ABILEME RGML (ARI)
ADF Recpired, RADAR Required for precadurs antry at MUGEMN

AT “When local altimeter satting not received, use Dyess alfimeter seffing and increase MALSR :“Igggg ':’I\:R;:E‘HA fllrll‘ll'
all DA 21 feet and oll MDA 40 feat. VOF MA when using Dyess aliimeler seding =" limiing rig

P AN inoperalive MALSR, increase S=ILS 358 Cot £ visibility o RVR 2000 and 5000 @ T | fm i 4000 dinct lo TQMHI

ASR 358 Cat E visibility te 1% LOM and held.

* RVR 1800 cuthorized with the use of FD ar AP or HUD ks

ATIS ABILENE AFP CON ABILENE TOWER GND CON
118,25 1250 am3l 1201 257.8 121.7 348.6
et roriroeHo— & NUGEN TRUSS ALTERMATE
—procadurepssae— ADOD fo LOM 4l [16) /1 MISSED APCH FIX
1717 (24) RADAR ABILENE
LN 1137 AB| Z7..
T

ADF Required, RADAR Required for procedure entry at NUGEN

ABILEME
1137 ABl e

Chen B4

PROTOTYPENOT  ~F% s
FOR NAVIGATION 27,

i
2699 ,-'\2990
0, I
Ko T Ty,
g h 207
! ©y ~a
TUSCOLA ’
1106 TGA S—-— MEDLY b B 2_&.%
Chan 53 f
7
EIEV 1771 |[D] 1DZE 1776 / ‘i"':\
T | @ |
i | ;,—
Q'-Q:.\f‘-\;“ Q
T o, —
- S
2 twr
=N ga7 3300 | 4000 TOMHI .
T“ o |~ [6.8) 'fwt;rr-w
N within I
@ wL | / £ I-\JF?_?a
5L 0] 3573 —~— 4000
] |-48] @ | 352°=
3 e '/I{(( G 3007
I“! 3600 TCH 56
REIL Rowy 351 I 1.3 4.1 MM
MIRL Ry 4=72 ¢ B 350 A | 8 c | o | =
HIRL Rwys 1 7L-15R and 'lr/h}m Faf| SIS 35R *1976/24 700 [2004]
17R=35L 2260/40 | 2260750 | 2240/60
TAT 1o VAP 5.4 N SAOC 35R | 2260/24 484 (5001 | g |500-14) | 48 (500-1] | 484 (500-100)
Knats | &0 [ %0 [ 120150 ] 180 e 2360=10 [ 23602 | 2520-21%
MinSec] 524 | 3:34 [242 [ 210 148 CIRCLING 2260-1 469450011 545 (a0o-14)| 569 (400-3) |72 |800-234)
ABLENE, TEXAS AB|LEMNE RGNL (ABI)
Amdt 7 DOXXKD0

T2 NP1 W ILS or LOC RWY 35R
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CARLSBAD, CALIFORMIA AL-S310 [FAs) 0OCas

WAAS B
aFp CRS|Rwy ldg 4887 RNAYV X RWY 24
. CH 45831 o | TDLE 326
B N B w2eB | 24" [apicler 31 MC CLELLAN-PALOMAR (CRQ)
P Req uiremen OX L ——
MALSR MISSED APFROACH:
W For uncompensaied BaraVMNAY systems, LMAY/VMAY NA bolow -4°C [25°F) or i v A
. £ above 54°C [130°F). For noperotive MALSR, increase LMAY Cals A/8 viskilityto | « £ Climb 1o 2000 dirsc
RVR 5000. Halicopter visibility raducticn balow RVR 4000 not outhorized. Ls] H [BUGE and hald.
O r W I Inoperctive ioble does not cpply 1o LPV.
ATlS S0CAL APPCON PALOMAR TOWER* GND CON CLMIC DEL
120,15 127.3 323.0 118.6 (CTAF) () 276.4 121.8 134.85

VORTAC airway radials 145 CW 162,

Frocedure MA far arrvel on OCM a D\\Ibh\' - "x\. [ r
LS

RNP APCH — GPS, RF Required R

I e Al053
[BUGE e A 3 goeth — _.f7
et 481 ZURAX-Togey VT
S085 Ny 25 NM o °
§ 5 RW24

e
“N PROTOTYPE-NCT FOR NAVIGATION

B
L\
ELEV 331 [@]Tpze 326 — ,ﬂ A
2457+ Jfﬁ- /ﬂ?\-\ 2
{]
fwzs | 2000 | IBUGE GUGEC JARAL KanEC
<), TUXAX 4.9 NM s
. 2.mnm RW24 N0 5] 4300
4
= 3?—.. 2 TINAVerly oy g g |—-""
AL
o = Rwas K24 / t‘“3100
- - S > '!;_.—-/ 20400 68 3.20°
R — 1220* TCH 54
— 1 8NM | OF [==—2 10 N T
CATEGORY A I ] c [
. 576/40
Y DA 528/40 202 (200-%) 250 [300-3) NA
LNAY AT A
VNAJ DA F2T-1l4 401 (600114 NA
LMAY MDA 1000/40 674 (700-3) 61???9(;{1";‘:_;.] Ly
REIL Rwy 2 Vi
50 ckaune | 10001 esvpory | DR |
CARLSBAD, CALIFORMIA MC CLELLAN-PALOMAR (CRA))
Orig-b - QOXXNDD IICENNTITW RNAV X RWY 24
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SACRAMENTE, CAUFORNIA Al=5470 (FAA] Qoo0a
o s r o 8608 RNAV ZRWY 16L (AR)
. 164° | pprilev 27 SACRAMENTO INTL (SMF
PBN Requirement Box S e s
W For uncompensated BareVMAY systems, procadure NA below =15°C [5°F)| g | MISSED APPROMCH: Climb 1o 3000 then
o above 54°C [130°F). When VGS! inop, precedure MA af night, @,T right turn direct GRIME and hald.
F R N P R P C For inoperative MALSE, jncrease RMF 030 all Cots visibility fo 115 mile £
O r A A H NORCAL AFF CON .
ATIS CAPTALTOWER]  GND CON CLNC DEL
w=n] 134.8 270.25 {NE} 125.4 2591
12675 | Couitos05 257.0  (eoe127.4 317.5 | 1257 2867 | 1217 | 121 2567
e PROTOTYPE-NOT FOR NAVIGATION
'i % ll4F
- BT iy
H (I&F)
RNP AR APCH - GPS Required TENCO
[RF REGD)
[RME0.50)
S000
( ) ALY
FIKAM % "%
Mox 210 KIAS
ELKOE 7 am
o (3}—]
[t | @ I|
iIFy
(RF REQD) 4
T‘EE% : A7 aev 77 | [z 27
(RNP 0.40) =05 el Asa7 16&“!0—""
L
— L i, o
{RF REGD) F=] i
RMP 0.40) :
5000 R®0. © o
3000 GRIME | | A
UWFUR 12z o7
| ' M ol
1100
e - | —— 2 g
ViG5| and RMAV glidepath angle nef coincident = s
1100—= e . : = =
\\I640M.-31 Angle 3.00/TCH 44). P £ §
L L .
GRIOY | e ' TWR
TCH 52 See plonview for multiple F locations. 175
EE] [O)] ®
CATEGORY | A [ f [ 3 [ ] :'I.I'\__® Jam
&P 0,30 m‘ 362-1 335 (400-1) M
TDZ/CL Rwys 16Land 18R
AUTHORIZATION REQUIRED HIRL Rys 14R-34L ond 1 61147

SACRAMENTO, CALIFORMIA

OrigeB 00XXX00

JEC42M-121735"W

SACRAMENTO INTL (SMF)

RNAV Z RWY 16L (AR)
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PBN Requirement Box
For RNP 1, RF Required

KETCHIKAM, ALASKA ALGD53 (FAA) 00000
g " [Ar chs| Blda 7o00 ILS or LOC/DME Z RWY 11
Chon 30 15° | Aol 88 KETCHIKAN INTL (KTN)(PAKT)
[RMP 1 = GPS, RF Required MALSE | MISSED APPROACH: Climb to 5000 direct CM) NDB
ADF required. For inoperotive MALSR, increase S-LOC 11 = | ond vie 124° baaring from G MOB fo UCARU/
A Cot Avisibility to RYR 5000, ) o T |I-ECH 6.6 DME ond vio ANN VOR/DME Re3386 1o
# RVR 1800 outhorized with the use of FD or AP or HUD 1o DA | @D ANN VO DME and hold.

RNP-1 - GPS, RF Required

(IAF)
MUSUE
Max 195 KIAS
(RF REQD)

Afls 13445 | ANCHORAGE GENTER 1185 2B4.6

| kercHikan raDic 123.6 (CTAF O

PROTOTYPE-NOT
FOR NAVIGATION

H avteanate
MISSED APCH Fl
ety
Y
=

%
MNICHOLS
266 10K =5 —-

—r v
5|5 11 missed cpprocch obstrucions| 2;»_5[;:
require & minimum climb gradient of | n4
305 FT/NM ta 4000 i

4 235 FT/NM 10 4000
l,,_‘_\;f;\f‘ - !;m:bha %o comply with
- o 1 /1 dimb grodients, use

& 2.—-‘\,-':,‘rd‘brk._{ £ LOC/DME X Rwy 1.
g (B oeil
"Q-/,'

FEY B3 | [0z 88
N
) Frocedure MA, for arrivals .§;:L A
13 7 N at ANMN YOR/DME via .
fram FAF airway rodicls 220 Cw 309,
\\x . Use IECH DME whan an #e localizer course L:(__,g‘-lu ANN | ANN
MUSUE =
R Procedury PUTIY  WETOL [66) e
. FECH
A \iﬁ) avECl *10C enly
5000 HECH
-""‘""--..._-F Toval |-I 73%' HECH
3000 ?é ey
csa00° 2400 1200 =Y.
Tarso 120 E—
F— A ——— 21 0.6 N — =1 WM =22 —
CATEGORY A [ 3 c [ o
SIS 11 W7B8/24 200 [200-14]
: : 9002 500-274
) s10C 1 900/40 812 (500-3) 812 (500-2) | 812 (90024
HIRL Rwy 1129 00 CIRCUNG NA
KETCHIKAM, ALASKA KETCHIKAN INTL (KTN)NPAKT)
Orig 00XXXOO seaniacaw LS or LOC/DME Z RWY 11
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PBN Requirement Box
For STAR RNAV -1

What about

(DSERT.DSERT2) aoaco

the NOTES?

DSERT TWO ARRIVAL {RNAV] ST-322 [FAA) PHOEMIX, ARIZOMA
PHOENX AFP CON | RNAY T — DME/DME/IRU or GPS Required |
120.7 23%.0 ;:’ LAYY
CHANDLER MUNI ATIS .
128.325
FALCOM FIELD ATIS FLAGSTAFF ;‘\‘{b o
118.35 FLG / ki
PHOENIX-MESA GATEWAY ATIS 3 WINSLOW
133,5 270,275 ORI MW
GATEWAY TOWER *
120,46 287.4
KIDDR
A\Jf’% L= &8
/;))fe 8gg T2F e
N ° T
- SMALEO\ ’, °
- _ 7 10 MM
RNAV-1 — DME/DME/IRU or GPS Required o
Y \
. RADAR requirad,
PROTOTYPE-NOT . Landing PHX Sky Harber ntl
Turbopraps only.
FOR NAVIGATION  Landing PHX Sky Harbar Intl
Turbajets ATC assigned only.
. FLG TRANSITION: For non=GPS
equipped aircraft, FLG DME
must be eperational.
: DSERT to CACTY route: Far non=GPS
equipped aircreft, DRK and [WA DMEs
BUSTD must be eperational.
. DSERT to TYLUK route: For non-GPS
equipped aircreft, DRK, WA, end FXR
DMEs must bs operational,
YOLOW
PHOEMIX &
DEER VALLEY, X
'O' ~
{3 SCOTTSDALE
GLEMDALE / f BAYTA
MUN CACTY A
< FALCON "\‘539 &
& FIELD .( =~
N PHOENIR SKY < AEIAY
> PHOEMIX HARBOR [MTL
GOODYEAR 9%|=
PHOENIX-MESA 3 = | ™
CATEWAY{} i~
o ! TYLIK
CHAMDLER o
MUNI ]
tN.ARRATlVE ON FOLLOWING PAGE] MNOTE: Chart not o scola

DSERT TWO ARRIVAL (RNAV)
(DSERT.DSERT2) 000

PHOEMIX, ARIZOMNA
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ACF-IPG Agenda Item 13-02-312,
Equipment Requirement Notes on Instrument Approach Procedures

All equipment requirements will be specified in a single, dedicated block in the chart
“Briefing Strip,” e.g.:

Equipment Requirement Box (Conventional Instrument Procedures)

MARION, [LL=OIS AL-5215 (FAA) ooooo
LOC 1MW | AP CRS f‘;};"“ BEE ILS or LOC RWY 20
109.3 | 202° | L v, 472 WILLIAMSON COUNTY RGNLIMWA)

3PS or Radar Required For Prozedure Entry. ALF Required For Missed Approach. MALSE MISSED APPROACH: Climb 8o 1500
WP 1F local alimeter saliing net recabeed, use Corbendal-biurphyibone olimeter S | then {Iil'l'i}'i'lg feht tun e 2000 direct
&mﬁﬁgqn{ﬂinﬁrm:ﬂwm;.ﬂiﬂ Might landingr Ry 11 MA, @ [ | sommy LOM and held

AWDSD KAMSAS CITY CENTER FARION TOWTR ™ KAMNSAS CITY CLMC DEL GHDCON | UNICOM
119,675 127,47 346,27 | 128407470 127 AT [when tower cloed) 121.7 122,85

DRAFT Order 8260.19H, paragraph 8-6-9¢ and h:

g. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each
system’s capabilities), referred to a “Radar,” may be available to provide assistance in
vectoring to the approach course, identifying fixes, or to provide instrument approaches.
Include applicable notes to inform the pilot of these capabilities and applicability to the
instrument approaches. See paragraph 8-2-5.

(1) When ASR and/or PAR approaches are published for the airport, enter the
following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable.

(2) Where use of Radar is the only acceptable method for procedure entry from the
en route environment, enter the following: “Chart equipment required note: Radar
Required For Procedure Entry.” See paragraph 8-6-6h(1), for additional equipment that
may be used in addition to, or in-lieu-of, Radar.

Note: Paragraph 8-6-6g(2) does not apply to RNAV (GPS) or RNAV (RNP) procedures.

h. Equipment requirement notes (Conventional instrument procedures). Determine
the need for equipment notes after evaluating all SIAP segments, including missed
approach. There may be multiple or a combination of notes needed to support each
condition. When appropriate, state the particular portion(s) of the instrument procedure
that the equipment requirement applies in an easy to understand format. The following are
several examples that are not all inclusive of options available that can be used depending
on each circumstance. These notes will appear on the approach chart in a portion
dedicated specifically for additional equipment required to conduct the procedure or
portions thereof.

Page 1





Note: To avoid proliferation of equipment requirement notes, all IFR aircraft are
assumed to have at least one VOR receiver. Therefore, the note “VOR required” is not
appropriate.

(1) In addition to what is specified in paragraph 8-6-6g(2), where Radar systems
may provide assistance in conducting an instrument approach, other equipment may be
used with those systems, or individually, for procedure entry from the en route
environment; enter:

(a) “Chart equipment required note: ADF Required For Procedure Entry;” or
(b) “Chart equipment required note: DME Required For Procedure Entry;” or,

(c) “Chart equipment required note: ADF OR DME Required For Procedure
Entry;” or

(d) “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or
Radar or DME Required For Procedure Entry;” or

(e) “Chart equipment required note: RNAV 1-GPS or RADAR Required For
Procedure Entry;” or

(f) “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or
RADAR Required For Procedure Entry.”

(2) Where other navigation equipment is required to complete the approach,
including missed approach; e.g., VOR, ILS, or other non-ADF approaches requiring ADF
or DME for the intermediate and/or missed approach segments, use:

(a) “Chart equipment required note: DME Required” (i.e., DME is required
for the intermediate segment or both the intermediate and missed approach segments), or

(b) “Chart equipment required note: ADF Required” (i.e., ADF is required for
the intermediate segment or both the intermediate and missed approach segments), or

(c) “Chart equipment required note: ADF Required For Missed Approach,”
(i.e., ADF is required for just the missed approach segment), or

(d) “Chart equipment required note: DME Required For Missed Approach.”
(i.e., DME is required for just the missed approach segment).

(3) When an ATC surveillance system is also available for vectoring an aircraft to
a segment of an instrument approach, use:

(a) “Chart equipment required note: ADF or Radar required for “segment of
an approach,” (i.e., if ADF is required for the segment of the approach and/or Radar is
available.) or
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(b) “Chart equipment required note: ADF or DME or Radar required for
“segment of an approach, (i.e., if ADF or DME is required for the segment of the
approach and/or Radar is available.)

(4) Where radar is the only method of determining or defining a terminal fix, use
“Chart equipment required note: Radar Required To Define {fix name(s)}.”

(5) ILS/LOC procedures that require RNAV for all other segments of the
procedure, including missed approach, must be evaluated to determine if all the segments
support DME/DME/IRU operations.

(a) If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment
required note: RNAV 1-DME/DME/IRU or GPS Required.”

(b) If there are critical DME facilities identified during the evaluation, use:
“Chart equipment required note: RNAV 1-GPS Required.” See section 4-6 for additional
requirements when mixing RNAV with ILS/LOC procedures.

(6) ILS/LOC procedures that contain both conventional and RNAV segments
must have an equipment required note stating the PBN requirements for the segment. These
segments must have been evaluated to insure the route(s) support DME/DME/IRU
operations.

(a) If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment
required note: From {fix name(s)}: RNAV 1-DME/DME/IRU or GPS Required.”

(b) If there are critical DME facilities identified during the evaluation, use:
“Chart equipment required note: From {fix name(s)}: RNAV 1--GPS RequiredSee section
4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.

(c) Additionally, if the procedure does not contain a means for aircraft that are
not RNAV equipped to get to the final approach course and the procedure contains a
conventional missed approach, in addition to either “(a)” or “(b)” above, use: “Chart
equipment required note: “Aircraft Not DME/DME/IRU or GPS Equipped - Radar
Required For Procedure Entry” or, if applicable, “Chart equipment requirement note:
Aircraft Not GPS Equipped - Radar Required For Procedure Entry”.”
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PBN Requirement Box (PBN Instrument Procedures)
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i. Performance Based Navigation (PBN) requirements notes. This information will
be entered into a block on the approach chart referred to as the “PBN Requirements Box.”
These notes will appear on the approach chart in a portion dedicated specifically for PBN
requirements to conduct the procedure or portions thereof.

(1) All PBN approach procedures require an annotation of the PBN navigation
specification (NAVSPEC) used for the navigation on the procedure to indicate the
appropriate qualification required to conduct the instrument procedure. Use “Chart PBN
NAVSPEC requirement note: ““ “RNP APCH” or “RNP AR APCH” (A-RNP as
applicable).”

(2) When PBN approach procedures contain advanced PBN functions, which are
in addition to what is required in the PBN NAVSPEC, the procedure must be annotated
with the advanced function; Example, use “Chart PBN requirement note: RF Required.”

j- GLS procedures which require the use of PBN to navigate to the GLS final
approach segment and execute the missed approach follow the guidance in Paragraph 8-6-
61.
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		g. ATC surveillance systems (e.g., ASR, ARSR, ADS-B, etc., as limited by each system’s capabilities), referred to a “Radar,” may be available to provide assistance in vectoring to the approach course, identifying fixes, or to provide instrument approa...

		(1) When ASR and/or PAR approaches are published for the airport, enter the following: “Chart Note: ASR” or “Chart Note: ASR/PAR,” whichever is applicable.

		(2) Where use of Radar is the only acceptable method for procedure entry from the en route environment, enter the following:  “Chart equipment required note: Radar Required For Procedure Entry.” See paragraph 8-6-6h(1), for additional equipment that m...



		h. Equipment requirement notes (Conventional instrument procedures). Determine the need for equipment notes after evaluating all SIAP segments, including missed approach. There may be multiple or a combination of notes needed to support each condition...

		(1) In addition to what is specified in paragraph 8-6-6g(2), where Radar systems may provide assistance in conducting an instrument approach, other equipment may be used with those systems, or individually, for procedure entry from the en route enviro...

		(a)  “Chart equipment required note: ADF Required For Procedure Entry;” or

		(b) “Chart equipment required note: DME Required For Procedure Entry;” or,

		(c)  “Chart equipment required note: ADF OR DME Required For Procedure Entry;” or

		(d) “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or Radar or DME Required For Procedure Entry;” or

		(e)  “Chart equipment required note: RNAV 1-GPS or RADAR Required For Procedure Entry;” or

		(f)  “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS or RADAR Required For Procedure Entry.”



		(2) Where other navigation equipment is required to complete the approach, including missed approach; e.g., VOR, ILS, or other non-ADF approaches requiring ADF or DME for the intermediate and/or missed approach segments, use:

		(a)  “Chart equipment required note: DME Required” (i.e., DME is required for the intermediate segment or both the intermediate and missed approach segments), or

		(b) “Chart equipment required note: ADF Required” (i.e., ADF is required for the intermediate segment or both the intermediate and missed approach segments), or

		(c)   “Chart equipment required note: ADF Required For Missed Approach,” (i.e., ADF is required for just the missed approach segment), or

		(d)  “Chart equipment required note: DME Required For Missed Approach.” (i.e., DME is required for just the missed approach segment).



		(3) When an ATC surveillance system is also available for vectoring an aircraft to a segment of an instrument approach, use:

		(a)  “Chart equipment required note: ADF or Radar required for “segment of an approach,” (i.e., if ADF is required for the segment of the approach and/or Radar is available.) or

		(b) “Chart equipment required note: ADF or DME or Radar required for “segment of an approach, (i.e., if ADF or DME is required for the segment of the approach and/or Radar is available.)



		(4) Where radar is the only method of determining or defining a terminal fix, use “Chart equipment required note: Radar Required To Define {fix name(s)}.”

		(5) ILS/LOC procedures that require RNAV for all other segments of the procedure, including missed approach, must be evaluated to determine if all the segments support DME/DME/IRU operations.

		(a)  If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment required note: RNAV 1-DME/DME/IRU or GPS Required.”

		(b) If there are critical DME facilities identified during the evaluation, use: “Chart equipment required note: RNAV 1-GPS Required.” See section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.



		(6) ILS/LOC procedures that contain both conventional and RNAV segments must have an equipment required note stating the PBN requirements for the segment. These segments must have been evaluated to insure the route(s) support DME/DME/IRU operations.

		(a)  If there are no restrictions (i.e., no critical DMEs), use: “Chart equipment required note: From{fix name(s)}: RNAV 1-DME/DME/IRU or GPS Required.”

		(b) If there are critical DME facilities identified during the evaluation, use: “Chart equipment required note: From{fix name(s)}: RNAV 1--GPS RequiredSee section 4-6 for additional requirements when mixing RNAV with ILS/LOC procedures.

		(c)  Additionally, if the procedure does not contain a means for aircraft that are not RNAV equipped to get to the final approach course and the procedure contains a conventional missed approach, in addition to either “(a)” or “(b)” above, use: “Chart...





		i. Performance Based Navigation (PBN) requirements notes.  This information will be entered into a block on the approach chart referred to as the “PBN Requirements Box.” These notes will appear on the approach chart in a portion dedicated specifically...

		(1) All PBN approach procedures require an annotation of the PBN navigation specification (NAVSPEC) used for the navigation on the procedure to indicate the appropriate qualification required to conduct the instrument procedure. Use “Chart PBN NAVSPEC...

		(2) When PBN approach procedures contain advanced PBN functions, which are in addition to what is required in the PBN NAVSPEC, the procedure must be annotated with the advanced function; Example, use “Chart PBN requirement note:  RF Required.”



		j. GLS procedures which require the use of PBN to navigate to the GLS final approach segment and execute the missed approach follow the guidance in  Paragraph 8-6-6i.
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Addendum (Oct 2018)

« Portions of this brief DIFFER from the one
presented at US-IFPP/ACM due to
discussion(s) and decision(s) made during
US-IFPP/ACM 18-02.

* This briefing describes Flight Standards’
“intent” and is designed to SPUR
discussion with stakeholders and illustrate
concepts —it iIs NOT necessarily
prescriptive or authoritative at this time.
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Overview

PBN Box Concept

FAAO 8260.19 Requirement
Nomenclature review
Examples
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Why are we still discussing this?
 ACF Project (13-02-312)

. US IFPP (16-02-35)

« PARC Recommendations (2015) pﬁgﬁ
i
« FAAO 8260.19 para 8-6-8 (2017) s

 |[FPP 17-2 and ACF 17-1 follow-up

Interdependent efforts getting us closer to consensus...
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Quick Review: It’s ALL

Navigation specifications

]

{inchades & mourament for an-board (M0 reQuirement foy or-board
perdormance monifonng and akerting) perfarmance moanvorng and alerting)

RNP specifications ‘ RNAV specifications

Designation Designation

Designation Designation i
RNP 4 RNP 2 Desgnatan. RNAV 10 RNAV 5
RNP with additional BN 3y gt
RNP 2 RNP 1 requirements 10 be Oceanve and RNAV 2
Oceanic A-RNP dekirmaiea remole navigation RNAV 1
and remote RNP APCH (e.g '30 aD) applications En-route and
navigation RNP AR APCH : Aol terminal navigation
applications RNP AR DP applications
RNP 03
En-route and
termmna navigahion
applcalions

RNAYV Operations are conducted using navigation systems eligible for either RNAV Navspecs or RNP Navspecs, or both
Example: An “RNAV (GPS)” approach is an RNAV operation conducted using an RNP APCH eligible “nav system.”

Example: A typical RNAV DP is an RNAV operation conducted using an RNAV 1 eligible “nav system”
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So? How does a pilot know?

The pilot needs to know what the minimum PBN
capabilities (NOT equipment) are required by the
procedure

The minimum PBN capabilities are represented by
Navspecs

Aircraft and Avionics Flight Manuals &
Supplements are supposed to tell the pilot what
PBN capabilities the aircraft is eligible for

In some cases (usually, commercial ops), separate
Operational Approval is required before using
those capabilities

Displaying a procedure’s PBN requirements in a
standardized manner is the goal of the PBN Box
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PBN Box “Generic Nomenclature”

NAVSPEC - Required SENSOR(s) , Required FUNCTION(s) , Min RNP x . Remarks

For example:
RNP APCH - GPS. From FIXXX: RF

| | |

NAVSPEC SENSOR REMARKS

TRANSLATION:
If you are using PBN to fly this procedure, you MUST have RNP APCH eligibility, use GPS as

your primary sensor for the navigation solution, and...if you plan to use the fix labeled

“FIXXX”, you must have RF turn capability.

(Don’t worry...there are a LOT more examples to come)
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Standardization

Common NAVSPECS used on PUBLISHED INSTRUMENT PROCEDURES

Navspec Sensors Optional Min RNP Annotation
function

RNAV 5 (enroute) GPS DME/DME IRU (NA in US NAS)
RNAV 2 (enroute) GPS DME/DME IRU
RNP 2 (enroute) GPS DME/DME IRU

RNAV 1 GPS DME/DME IRU

RNP 1 GPS DME/DME IRU RF Remarks

RNP 0.3 GPS RF

A-RNP* GPS 0.30 or 1.00 Remarks

RNP APCH GPS RF Remarks

RNP AR DP** GPS 0.30to 1.00  Authorization Required
RNP AR APCH** GPS 0.10 to 0.30  Authorization Required

*A-RNP requires capability for RE and Scalability 1.0 or 0.3 and RNP APCH

**RNP AR Operations requires capability for Scalability 0.1 to 0.3 and RE
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Standardization Concepts (con’t)

Any IAP with ANY PBN segment will display appropriate PBN Requirements
PBN Requirements in the PBN Box are NOT OPTIONAL for PBN users
On conventional IAPs, feeders to IAFs should be RNAV 1

Using PBN from any IAF requires “RNP APCH” eligibility  (or RNP AR APCH for AR)
— Yes...even ILS IAPs with mandatory PBN elements like waypoints for IAFs or on the Missed App

All RNAV (GPS) & GLS IAPs are constructed using RNP APCH
— May include RF turns

All RNAV (RNP) IAPs are constructed using RNP AR APCH. No other NAVSPECS
will appear with RNP AR APCH or RNP AR DP.

RNP AR APCH and RNP AR DP will be followed with “AUTHORIZATION
REQUIRED”






Patterns and Norms

RNAV (GPS) & GLS: normally, you'll see RNP APCH — GPS and be followed below by
the normal Equipment /Airport Notes box(es)

RNAYV (RNP): normally, you'’ll see RNP AR APCH — GPS, AUTHORIZATION REQUIRED
and be followed below by the normal Equipment/Airport Notes box(es)

For conventional IAPs with PBN elements, there will likely be three boxes:

PBN Box
Normal “notes” Box
Normal Info Box

e.g.
e.g.
e.g.

RNP APCH - GPS

Radar Required for non-RNAYV aircraft

Trouble T, snowflake, NA at Night, etc

RNAY Substitution and Alternate Means (RSAM) techniques are not affected by PBN Boxes
Depending on complexity and IAP requirements, necessary remarks will be added
Goal is to set all PBN notes in PBN Box and NOT on the PLAN VIEW
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Patterns and Norms (con’t)

* NAVSPECs with final approach courses are RNP APCH and RNP AR
APCH. So one of those two should* be on every IAP with a PBN final
approach.

* A-RNP requires RNP APCH as a prerequisite, so RNP APCH is the base requirement. When

A-RNP features are used on a common segment of a procedure, A-RNP should be listed as the
requirement. (RNP 0.3 [Rotary-wing] will also use RNP APCH for final)

* GPS will always be required for:
RNP 0.3, RNP APCH, A-RNP, RNP AR APCH, RNP AR DP

*  “Min RNP” values do NOT reflect lines of minima, but apply to segments

PRIOR to the FAF and/or after the MAP

— Min RNP values will always have two decimal places (e.g. RNP 0.10 or RNP 0.30 to
differentiate between Min RNP values and Navspec titles)

* Min RNP values below 0.30 require RNP AR operations
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Integratlng A-RNP

Advanced RNP (A-RNP) is both a NAVSPEC and a set of high-
capability functions

— Scalability, RF, FRT, TOAC, Parallel Offset, RNAV Holding

Using an advanced function on an IAP segment can drive an A-RNP label if the
function is NOT an option for the “base” NAVSPEC or is used on a common
segment

Using scalablity to RNP value of 0.3 will require AUTOPILOT/FLIGHT FIRECTOR
Using scalability to RNP value of 0.3 and 2x RNP OEA will require AUTOPILOT

Examples:

RNP 1 or RNP APCH + RF # A-RNP since RF is an authorized option for both

RNP 1 or RNP APCH + scalability — A-RNP since scalability is NOT an option for either

RF + scalability = A-RNP since design uses more than one function on a segment

Scalability 1.00 or 0.30 = A-RNP (either 0.30 or 1.00)
Scalability 0.30 to 0.10 = RNP AR (any value)
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Final Slide before Examples

e Summary
 Questions /Issues?

 Current efforts: &
_ Approve standardization of nomenclature B
for FAAO 8260.19(x)
— Publish TPP Legend entry & InFO
— Publish AIM & IPH entries with examples |
— Automate PBN Box entries '

%\ Federal Aviation
)5/ Administration

New Criteria Item Title






Current appt
equipment

KETCHIKAN, ALASKA

AL-6053 (FAA) 17173

LOC/DME IHECH Rwy ldg 7500

APP CR
,,,,,, S| Toze 92

ILS Z or LOC ZRWY 11

KETCHIKAN INTL (KTN)(PAKT)

RNP APCH — OPS, RF.

I MISSED APPROACH: Climb to 5000 direct CMJ NDB and on CMJ NDB

ture PBN
Box

s :
A required. For inop MALSR, | V'R | bearing 124° o UCARU/I-ECH 6.6 DME ond on ANN VOR/DME R-338
E3-11°c increase S-LOC 11 Cots C g to ANN VOR/DME and hold
and D visibility to 274 . FRVR "SHLS 11 missed approoch requires minimum climb of 305 feet per NM to 4000
1800 authorized with the use SHOC 11 missed approach reguires minimum climb of 235 feet per NM o 4000
of FD or AP or HUD 1o DA. If unoble to meet dimb gradients, see LOC X RWY 11.
AFIS ANCHORAGE CENTER KETCHIKAN RADIO
118.5 284.6 123.6 (CTAF) | -
743 D i
- y '2900 2409 2 2,
J ' J 3 | \ - -
= o . £33 | 2 { \ G,
- : DAl <
. ‘Al \¥ . 3
e (O et s 1920
FECH| 4.8) 30F85 A\ i NICHOLS
N M g S AL W, Lt
3 » Y R &
=) HECH[EE) " Wl
< \5 = (%3 5
2 2970 s
] £ ) gz |
8 1P 3
S % 5
%0 g -
3 | et | §
El‘EV 92 TDZE 92
115°7 Nm %) !
from FAF VOR/DVE
aitway radioly 200 CW 309, ™ P
Use FECH DVE when on the locolizes course. (5000 CvU & UCARU N ANN
7 PUTY  weroL ' a2 'l'i'_cgs k338 K3
5000 ) i
M ] 50 ulm | CLEcH [
ﬁz : 23 400 i 1 ZOOI A
; —— X 2| 3.8 R, | W23 W
s | CATEGOR A | 3 [
¥5S 11 292/24 200 (200-%)
HIRL Rwy 1175 @ $40C 11 755(%311 I 78(%3.0.‘] I 880-1% 788 (800-1%)
KEYCHICAN, ALASKA KETCHIKAN INTL (KTN)(PAKT)
Amdi 1 10NOVI4

S5 2IN-131%43'W

ILS Z or LOC Z RWY 11

ederal Aviation

dministration






BLOZ NVIM #0 01 2102 O30 L0 "1-0S

OKIAHOMA CIY, CKLAHOMA AL-301 {FAA) 17341

c'sotoz | 477555 | TR Tom RNAV (GPS) Y RWY 17R
wi7a | 176° | Apteke 1296 WILL ROGERS WORLD (OKC)
v For uncompansated /E.'xc-VNAV systems, INAV/VNAY NA below -1 2°C [11°F} rxl cbove .
S4°C [130%F). DME/DVE RNPD. 3 NA. For Inop MALSR, | LFV Cal £ vsttlizy i M|SSED AFPROACH:
-Ac AVR 4000, ond Ir{.mcseClNAV/\‘NAV C:'[ r:?‘r;b"“’ [ RJ;':gC% locrezyo ;h:AV ZII .():l.'lt MALSR c|l'.."|, Yo 2000 ,;:_,., St an d ar d R NAV (G P S) IAP Wi th
ASR wisibiliry to RYR 5500, Simuloneous epproach authorizad with Rwy 171, INAY procedure = | climbing right um %
NA durln =I'm|.|k':|r'eoua opecations. Use of FD or AP providing RNAY rack guldance ® T 3000 direct JESKE .
L o AP o U 54 el Terminal Feeders
D=ATIS CKE CJTY AFP CON ROGERS TOWER GNO CON CINC CEL
125,85 124,6 266.8 119,35 269,45 121.9 348.6 124,35
KINGFISHER -HOLD
] Ojs‘{,"% SNM l q 5000
Pvg#r(é:c);;{?fg' 3-[1(\‘.3'2 /‘;2/60 = S
of AC on V140 e P
southwest bou’ld‘j‘ ¥ \ 3; ':
1 AR
BEERY < A 400 2749
L - o, 176" (3.5) A
0 0 Iz og 2749
< 149 & \ 0h />\ 4
DAWKS ROHAA /\ 2749+
~O0= [~
{ -
e /\? (FAF) g
IVEYI 2046 =
OKLAHOMA CITY, OKLAHOMA AL-301 (FAA) 17341
( B RNAYV (GPS) Y RWY 17R
.\ TDZE 1282
Y9 Sl WILL ROGERS WORLD (OKC

q RNP APCH -- GPS.

I aeuncompensated Baro-YNAY system / :

| A 54°C (130°). or inop MALSR, increase LPV Cat E visibility to MISSED APPROACH:

RVR 4000, and increase LNAV/VNAY Cat E visibility to RVR 4500. Increase LNAV al| Cats MALSR | Climb to 2000 then
ASR visibility to RVR 5500. Simultaneous approach authorized with Rwy 17L. LNAV procedure = | climbing right turn to
NA durin& simultaneous operations. Use of FD or AP providing RNAV track guidance @ T | 3000 direct JESKE
required during simultaneous operations. " | and hold.
. ** RVR 1800 authorized with use of FD or AP or HUD fo DA.

= D-ATIS OKE CITY APP CON GND CON CLNC DEL

5 125.85 124.6 266.8 121.9 348.6 124.35

Py

m vini~riciirn 40Y -

s DA | 1598/26 216 400%) T \”’Aﬁm P Administration

INAV MDA [ 14660/24 378 (400-%) 1660/35 378 (400-%) ?g'},?{’;:.fﬁ;é”






91ewic (SONAM ESONAM)

(AYNY¥) FANLAVAIA FIIHL SONAM

(VO IYNOILYN NOLONIHSYM NYOVIN QIVNOY

20 "NOLINSHSYM

SLOENVI #0 O L1022 030 £0 €3N

PBN SID

'}3’3‘_'1‘155 RNAV 1 -- GPS or DME/DME/lRU TOP ALTITUDE:
5000
D TAKEOFF MINIMUMS:
128.25
CPOLC Rwy 1: Stondard with minimum climb of 825’ a8 to 600
?;Of?;"? 4 X 19: Ssandord wrth mlmmum climb gl Par NM to 515.
WASHINGTON TOWER Sy 5ot 540" per NM to 640.
119.1 257.6
Po.ror.mzc DEP CON MELOE FERG
118.95 257.2 A
= ‘_283"’—(‘)- 2)
o0 / (6) . e i covio
RAMAY 12100 7 Y N
. WYNGS \* & P-568
A 4600 2\ o
AN 71;0 —— 2 G ~ X 302 e
820 A GINYA N BEBLE Y ok T
8 N\ Iy ADM‘)E>
220K ( %
o, o
5157
N
AR
\?/ \‘n f.:‘ *
D7 / J-
2% T Y’ 15
@ T
NOTE: RADAR required. |5.:'"
NOTE: Deporting Rwy 1 reguires expeditious infercept of “'
outbound course to ensure avoidance of P-56 boundary.
NOTE; Rwy | departures remain clear of P-56, climb heading 0042, A s
hure: left as soon as practical to intercept course 332° to ADAXE, > v "'ZZS v
NOTE: Pilots shall comply with Ronald Reagan Weshington National LB(V)IT (é) AE 4 capve

Airport noise abatement and prohibited area (P-56) avoidance
procedures as defined in the Chart Supplement Special Notices.

(NOTES CONTINUED ON FOLLOWING PAGE)
{NARRATIVE ON FOLLOWING PAGE)

NOTE: Chort nol to scale

NE-3. 07 DEC 2017 to 04 JAN 2018

ederal Aviation

dministration
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(GHOST.GHOST3) 17341 ALID (FAA)

WILL ROGERS WORLD (OKC)
GHOST THREE ARRIVAL (RMNAV) CHLAHOMA CITY, DKLAHOMA
S r PBN STAR
3000 3000 ey
e Q= N “
z 3 %‘ " ff )

4000 210K

ADWOY
__WWILL
W
5%
3
0g)e
(ny

DIGHT
BODD

M
AQRD
ez
%
QODOUR
S000

>

3000

087e
(3)

o
¢ g . o5 X @
LN w3 z vl 2
: gea e WEL
528 3% < :
5 5%5 ox 2l .
= =S g 38 (288 E
1 3l Bs | GRET |3
g i & 2% 6= 5
= 0 = v] @% ot DD?O— -
3 5 S 2£8 9% 2233 :
= . E ?‘d - <L ] 'g U‘):—;Cﬁ"—' @A
5 8 = 82 35
s E 3 ER%, 38 |§|
£c2 |E £55E BT -
333 |5 @ . s9El 88 5§
8102 NV 0 01 2102030 40 't
g 9 OKC D-ANS RNAV 1 -- GPS or DME/DME/IRU CI) g
125.85
8 O | oxe ary ase con : v OC
= N | 1226 2668 NOTE: RADAR required. 7, B
Q- S
o f o
2R & Ime
850 OB § Zsz8 ZZ & o 8 & -
§ugi | 23 & 3EER Ik SEEN
GHOST THREE ARRIVAL (RNAV) CRLAHONA CITY, OKLAHOMA

(GHOST.GHOST3) o7oeci7 WILL ROGERS WORLD{OEC)
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LOS ANGELES, CALIFORNIA Al-237 (TAA) 1734)

o azson | | TH 138G RNAV (GPS) Y RWY 71 “Vanilla” RNAV (GPS) IAP
WO7A AptTlev 128 LOS ANGELES INTL (LAX)
V' For urcompensated BarcsVNAV systems, INAY/VNAY NA below 5°C {41°7) MALSa | MISSED APPROACH: Climb
ar chove 54°C (1 20°F). DVE/DME RNP <0 .3 NA. INAV procedure NA during - to 3000 direct FILBA and on
simulioneous operations, Use of FD or AP providing RNAY track guidence ¥ srack 072° 1o DOWNE and
required during simulioneous operaticns. Simubonecus aporoach authorized @ : hald.
ot Tane |1289,289 128 geo | RmcEE O | rates wamo | S0 | o
DEP 135,65 124'5 235-975 ?39335&;‘?60-7 S$120.95 379.1 w 12;.4 327:0 327.0
¥ MISSED APCH FIX
262.5& Do“g‘fﬁy
“grore
4 NM
A1387
2 @
= S
x p
5 o ik AZ59 FLBA >
05" [FAF) ; prree] 3
3 ] \ F(Bizll - TURKA 29;'7&,/\793 < (ce/m .
:i RIBEN 2200 A 07\0MWC7! Ad4E2 :
W~ LOS ANGELES, CALIFORNIA AL-237 (FAA) 17341
.b A
RNAV (GPS) Y RWY 7L
: LOS ANGELES INTL (LAX)
- - - MISSED APPROACH: Climb
: S| MALR | 3000 direct FILBA and
or above 54°C (1 30°F) LNAV procedure NA durind = © X 072;rec DOWNoEn c;n
T simultaneous operations. Use of FD or AP providing RNAV track guidance @ 1 ;\raﬁi e an
|Ivcsf required during simultaneous operations. Simultaneous approach authorized. ' S
FEKIL
" SOCAL APP CON GND CON
D-ATIS LOS ANGELES TOWER CLNC DEL
2600 124.3 363.2 124.9 269.0 a .
T [aeisss | lamaer 2 e0r N133.9 239.3 | N 12152 3270 | 120,35 | ceouc
- DEP135.65 | 295ti0us 7| S120.95 3791 | w1214 3270 | 327.0
S — e MISSED APCH FIX
CATEGORY “ v
LV 20
INAV/ ARAI30 336 140045 |






RENO, NEVADA AL-346 FAA) 17285 . .
LOC/ONE 1IN0 s pp cys [y 14a 19001 ILS X or LOC X RWY 16R Conventional IAP with
£ | 4
Chon 46 | 184° | npiElov 4415 RENO/TAHOE INTL (RNO)
i/ P- L 4 e MISSED APPROACH; Climb 1o 13000 on the RNAV -
D i, Cicinglo g 23 s | 45| i approoch ot o YARK and Pl comws PBN IAFs/Missed approach
B3 15°C #For inop MALSR, increase S-S 16R all Cats 4"7‘ _f\[".:"ié" ‘:_v;:)_“‘)m(!‘ i s of 390
visibility 1o 21 mile &g "“" C%LF‘S"T:%S‘(]—W"“ MU S, 0
D-ATIS NORCAL APP CON RENO TOWER GND CON CANC DEL
135.8 363.0 | 119.2 279.55 126.3 3539 | 118.7 257.8 | 121.9 3486 | 124.9 370.85
J RN cood R ] A = MISSED
eNO 2 Procedure NA for hY ¥ £ R :
N e TSI S o W I P
‘l ——— RV TV WJ iARy  § o FiX
‘}/- {12000 e (i
= ¥ ROARS & e . mo\,@ &R
L5 5 A =
Q. 13409?43»-- Tt o Ay Usine
\ ‘. _r" 7189 / . 4 2
é\ o )l ." [ A ‘ ; . F‘.’/“"
3 o7 VY WALR \ ' YARKUA %

17285

ILS X or LOC X RWY 16R
RENO/TAHOE INTL (RNO)

MISSED APPROACH: Climb to 13000 on the RNAY missed
approach route to YARKU and hold, continue climb-in-hold

RENO, NEVADA

LOC/DME |-RNO
110.9

Chan 46
RNP APCH -- GPS.

AL-346 (FAA)

Rwy Idg 10001
TDZE 4415
Apt Elev 4415

APP CRS
164°

BIOZ NV #D OF L3102 D30 L0 »-MS

A - 13000
\ Lt DME g. fo :
7 ;2 v qxfz = v Circling To Rwry 25 NA of niaht. Tml;sed ;gg{r)ouch requires a minimum climb of 390 feet per
TRV saiE # For inop MALSR, increase S-ILS 16R all ho :
| raares Cats visibility to 2% mile.
164" 8.9 NM - A4474 -
rom FAF {'.*“.“Wk D-ATIS NORCAL APP CON RENO TOWER GND CON CLNC DEL
- 135.8 363.0 | 119.2 279.55 126.3 353.9 | 118.7 257.8 | 121.9 348.6 | 124.9 370.85
G j) T 0 ~ ¥ -
& /j ~ ! rPdurPlNA for oo \\ ﬁ?.: {.IAFJ - _/k_ m.J - MISSED
g BT WLIMKA [4 7 i /1):‘ 164°=—8000
: ) :VRNO 129 l . I 7500
TR S | {,)/*6’5_?5" | zaool 0 |essao
{1\“2 : £ 44472 = N ! : ! A—'] - TCH 59
0 Koy (AlE‘(»:ﬁk\—'\ i e T (7 S
) SAS 16| | 4615/24 200 (200-%)
¢ - S el | G17R-17 793 ANN-1%
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30 £0 23N

NEWARK, NEW JERSEY AL-285 (Fas)
LAAS we |Rwy ldg 8207
AFP CRS
CH 21494 |'5qgo [TDZE 10
G22A Aot Elev 18

17341

GLS RWY 22L

NEWARK UBERTY INTL(EEWR)

193 A

IXAL-
CKAL"—:- A 'Au‘/.'.n

A

RNP APCH -- GPS ALSF:‘-' #_AI%ED. APFROACH: Climb 1o
For inoperative MALSR increase GLS all Cats visibility ool o .3(:()9 diract CINAL and on track
v @) T | 236° 1o KILMA ond hold
to RVR 4000. DME/DME ENP-O.3 NA. Autopilot cousled opprooch 7
ANA A below 210.
NEWARK D-ATIS | NEW YORKAPPCON | NEWARK TOWER GNDCON [ CINCDEL | eppyc
115.7 134.825 128.55 379.9 118.3 257.6 121.8 118.85 5
A104E 5:) )
IZEKD
RADAR REQUIRED AN
GUate gV
Avas <>
1500 X (7
Av23 219* (3.2
{FAF)
252 3870 W5 - Al
503A. P sgza G .20 :
253p R4S Y Ep o5y 7/?\6
290/ 357 877 130 Y /A1806

Z;'gwﬁlz 7o

A398

dontie

€030 40 538

GLS

HOUSTON, TEXAS AL-5461 [FAA)

AAS %y Ida 10000
e 21895 APP CRS| 7.9 TETGY

1734)

GLS RWY 9

15} b,

Federal Aviation

Administration

s GUYO| 987° | aprEles 98 GEORGE BUSH INTERCONTINENTAL/HOUSTON (IAH)
MALSR |
RNP APCH -- GPS o s | MISSED APPROACH: Climbto
W For inop MALSR, increase GLS oll Cots visibility 5o RVR 4000, Simutanecus @ Y| 580 then dimbing right um 1o
A na oPprooch authorized with Rwys BL/R. DME/DME RNP-0.3 NA. Use of FD ! | 3000 diract XBOX and hold
or AP providing RNAY Irock guidance required during simulenecus operalions.
Ausolond approoch NA. ++RVR 1800 cuthorized with use
of FD or AP or HUD w0 DA,
HOUSTON APP CON ~ ;
D-ATIS 120.05 370.1 FAST HOUSTON TOWER GND CON CINC DEL cPoLC
124.05 124.35 316.15 WEST 135.15 290.2 118.675 128.1
837
A
/\249
5 A?-ﬂ
(lAFIh {IF} 636
URANG = CHILT MEDIC DOHNN SAYNO A 24 TS
A = A 4000 A 4000 A 3000 A 2000 A A X
R Gae® e v e et e e T T T G \fwwoo ]

4 JAN 2018






SEATTLE, WASHINGTON AL-587 [FAA) 17285

WAAS - | Rwy ldg 11901 .
v saz02 | ATTC3S | Trlds T1G83 RNAV (GPS) Y RWY 16L Including Advanced RNP
wiea | 164° [ Apielee 433 SEATTLE-TACOMA INTL (SEA)
v For uncompansaled BarosVINAY systems, INAV/VNAY NA below «4°C [22°F) o MISSED APPROACH. Clims Py - yy -
bove 54°C (130°F). Simule ooch outhor b Rwy 148 b ek 3 - .
e I oD A et o re s | A2 | diet GRVOB o o VO Imaginary IAP” with:

wauired duting simulionecus operalions. LNAV procedure NA during simubenecus
oparctiors, For ircparcfive ALS, increase LV all Coss visibility 1o RVR 4300, and
incrocse LNAV Cots C/D visibility 1o RVR 4000

#FRVR 1800 authaazed with use of FD or AP or HUD 1o DA

O? 5000 on trock 164° to MILT
M1

iy e - 1 PBN IAF w/RF + 0.3 scalability &

O-ATIS | SEATTLE APP CON SEATTLE TOWER | onocon | ancoa : 2X0OEA (FIXXX
1180 | 133,65 27345 | 12065 3303 e 166 ) ] 1217 1280 | %€ ( )
PQIN[ O Procadure NA fer arrival on . _ 13 ”
o Ky e iz, 1 “normal” IAF
4000 Sa& (&) .
- 883 (e ) - 1 PBN IAF with RF (FIYYY)
SEATTLE, WASHINGTON Al-582 (FAA) 17285
z WAAS Rwy |[dg 11901
; cH 63202 | APPCRS | p7e 433 RNAYV (GPS) Y RWY 16L
> W16A 164 Apt Elev 433 SEATTLE-TACOMA INTL (SEA)
E RNP APCH — GPS. From FIYYY: RF
2 T From FIXXX: A-RNP — GPS, Min RNP 0.30, AUTOPILOT
] PP (A;> APCH V For uncompensaled Baro-VINAV systems, INAV/VNAY NA below =6°C (22°F) or MISSED APPROACH: Climb
2| 5o ¥ R above 54°C {130°F). Simultaneous approach authorized with Rwy 16R. direct CAVOB fo cross CAVOR
A Ui DME/DME RNP-0.3 NA. Use of FD or AP providing RNAV track guidance T
2 Sim : Sl A iR at or below 2000 then climb to
v 2 required during simultaneous operations. LNAV procedure NA during simultaneous o
2 i < : : . I icibili d 5000 on track 164° fo MILLT
% o operations. For inoperative AI.S, increase LPY all Cats visibility to RVR 4500, an ® cnd bl aatinie elimbirchokd
?‘ 5 increase LNAV Cats C/D visibility to RVR 46000. o 5000 g
Y3 #RVR 1800 authorized with use of FD or AP or HUD to DA. '
i I SEATTLE TOWER
AR T 5500 D-ATIS SEATTLE APP CON 119.9 239,3 (Rwys 16L, 16C, 34C, 34R) GND CON CINC DEL
' O r 133.65 273.45 120.95 239.3 (Rwys 16R, 34L) 121.7 128.0
=T :::D :l ::: PAINE Procedure NA for arrival on
RWIEL PAE VOR/DME airway radials W16l o¢
v oawis | : AN -V e
= 3.00° ET
| NM =34 Nm —— 41 NMW — 2.5 NV —] :% ?ig:?ﬁ W2
CATEGORY A | i | c | o GIEO&;;. 517
v DA 700/24 267 (3005} \*,;;"A:i é : 2\ Federal Aviation
VNAY DA 766/32 3331400-%) 3Aci'3 Administration
INAY MDA B40/24 407 |500.\%) | B40/40 407 1500-3%) 3.@






CCOLORADO SPRINGS, COLORADO ALET [FAA 17227

o Raena | AP G5 | Ry 1dg 13501 RNAV (GPS) Y RWY 35R

TDZE 6118

wase | 352° | aoréles 6187 CITY OF COLORADO SPRINGS MUNI (COS) ap2 cas | Ry lég 13501 RNAYV (RNP) Z RWY 35R
DZE ()G
X For uncompensated Baro-VNAY systems, INAV/VNAY NA bcm MISSED AFFROACH: Climb to 6600 352¢ Apt Llev 6187 CITY OF COLORADO SPRINGS MUNI (COS,
*21°C |+5%F) or at A9C103%). DME/DME RNPD.3 NA. =] ccs .k i o ~
R;\DAR 1nn'vI:Jv;:c:Llrw when R=240 |/'y use ADANE and held. v ;:i;: g’;«:ﬁ’;‘?}?:f;i)x\,(.:i\-f=‘(')‘|‘f;":;°l'rxmgg::(t;xi ::lyz?ﬂr’)";p: CTI < ,CIMb 4 900 cn LL 35240 i
ATlS SPRINGS APP CON SPRINGS TOWER GIND CON CINC DR AllS SPRINGS APP CON SPRINGS TOWER GND CON CINC DeL
1250 254,3 124,0 257.875 119.9 360.6 121,7 3486 | 134,45 363,125 1250 254,3 | 124,0 257,875 119,9 360,6 121,7 3486 | 134,45 363,125
o MISSED APCH FIX
S COTiA 4
COLORADO SPRINGS, COLORADO AL-87 (FAA) 17229 6927, ‘:"m\"«m ?._,/
3 A705) P 4 L
o BappalAreCRs | Ry lds 13501 RNAV (GPS) Y RWY 35R AR N
] 3520 | Aot Elen CITY OF COLORADO SPRINGS MUNI (COS) AR s i
"RNP APCH -- GPS Y saseA | —
: W3R 25
A4 For uncompensated Baro-VINAY systeg® INAV/VNAY NA below MISSED APPROACH: Climb to 6600 l\ i ef’ &,
-21°C (-5°F) or above 39° . DME/DME RNP-0.3 NA. then climbing right turn to 9000 direct [0
red when R-2601 in use. ADANE and hold. R3Sk @ ' ]
\ l‘
ATIS SPRINGS APP CON SPRINGS TOWER GND CON CINC DEL t \ / 2
125,0 254,3 124.0 257.875 119.9 360.6 121,7 3486 134.45 363,125 &= s o \%
mS w
\\\ - 6673 N 696N ™ MISSED APCH FIX Procadra NA for arrivols of DRAXE on VB3 | 5
”!/" 4469+ N 6574 e wtt {FAR) southeast bound and V389 southbound I°)
\«J\ 6358 A o
> oqb : COLORADO SPRINGS, COLORADO AL-87 [FAL) 17229
mimmll | PP CRS | Ry 1dg 13501 RNAYV (RNP) Z RWY 35R
P M
i 57 T o 5118 % %N }ﬁ' Apt Elev 6187 Sl OF COLORADO SPRINGS MUNI(COS)
MIRLRwy 1331 7
ngli_MalgR-E;:?d 17:35% é ,}\( % RNP AR APCH -- GPS AUTHORIZATION REQUIRED )
REIL Rwys 13, 17R, 31, ond 35 9’@
62075 TDZ/CL Rwys 171 ond 35R é E2 r uncompenscfed Ec:ro-‘JNAV systems, pmcedure NA MISSED H: Climb to $000 on track 352° to HOMNP| and
9 7 i o~ 45°C (113°F “fo COTLA and track 114° fo ADMNE and hold,
. M
b VGS| and ANAY glidepath nol ¢
5 VGSI| Angle 3.00/ ATIS SPRINGS APP CON SPRINGS TOWER GMND CON CLNC DEL
g FALUR CEG 125.0 254.3 124.0 257.875 119.9 360.6 121.7 348.6 134.45 363,125
3
i 8100 = ] K2
i O Y MISSED APCH FIX
3 s100f—asze—x g | 7% AN ) &
s P 3.00° A . QZ_.§ _q§ 7 Q EX COTLA
Oty TCH 55 8100 \PJ k; 'f? 45927 ¢ (:)-
% 50 j %b ! A Y HOMPI os" '?p’
hox CATEGORY A | & I_\?JN ~J : A 7051 ..g., o fo .
P DA 4318/4 oV N c } SL7 ') P
. WNAYY DA 6399/45 95 S 4673 R S 7 b NM
VNAY 2 N\ fAN % A ADANE :
| INAV MDA | 6500755 382 (400-1%4) ) 6469‘*’.\ D AE574 £966 < :
e @crounc| 5740 6800-1 ®
"GLORADO SPRINGS, COLORADD Skon [ _sTameh | SITRAE B EICES SO0 NG OROIA0 CITY OF COLORADO SPRINGS MUNI (COS)
CO GS, C X N Amdt 1A 17AUGI7 v 2
pench 4A 17AUGI7 CIF¥ OF COUORARO SPRRGS Wi (COS) saanoeazw. RNAV (RNP) Z RWY 35R

spaanl0e2w RNAY (GPS) Y RWY 35R

Federal Aviation
Administration





RENO, NEVADA AL-345 [FAA) 17285

T e iszortoczrwy 16k Another Imaginary ILS:

O
Chen 46 | 184° [AprEies 4415 RENO/TAHOE INTL (RNO)
v C lug 1o Rwy 25 NA o right ulssm,.-woAt‘u Climb 1o 13000 on the RINAY missec
DV /DVE RNP 0.3 NA D‘V-F rogqired MALSR | poprocch route to YARKU and hald, continue climb-in-hald
B3.150c | PUAY 1GPS roquin nd o 1013000
# Fer inop MALSR, increcse SLS 16R all @3 | |+ Missed approach requires @ minimum climb of 390 loet par
Cots visibility 1o 2 % rr-'ﬁ N, 3o 8000 -

D-ATIS NORCAL APF CON RENOD TOWER GND CON CINC DEL
135.8 363.0 119.2 279.55 126.3 353. 9 118.7 257.8 121.9 348.6 124.9 370.85

,(_/ )’\ Pot::]d  NA for '6:9?26) S N[l%;f;m v MISSED
8 ijgggw;wmm. /,;Q_ #7 ™ 1 normal RF turn IAF (HOBOA)
1 scalable (0.30) IAF (KLOCK)

RF turn on missed approach

&l 04 JAN 2018

RENO, NEVADA AL-346 (FAA) 17285

Locjgj:ag.é—mo APP CRS | Rwy Idg 10001 ||_S X or LOC X RWY ]6R

110.9 1640 | TDZE 4415
Chan 46 Apt Elev 4415 RENO/TAHOE INTL (RNO)

RNP APCH -- GPS, RF. MISSED APPROACH: Climb to 13000 on the RNAY missed
From KLOCK: A-RNP, Min RNP 0.30. approach route to YARKU and hold, continue climb-in-hold

e g to 13000.
—L Circlng To Rwy 25 NA af night. T Missed approach requires a minimum climb of 390 feet per

# For inop MALSR, increase S-ILS 16R all NM to 8000.
Cats visibility to 2 /2 mile.

D-ATIS NORCAL APP CON RENO TOWER | GND CON CLNC DEL

135.8 363.0 119.2 279.55 126.3 353.9 118.7 257.8 121.9 348.6 124.9 370.85
S o e AT W) 7 A T MISSED

REND, NEVADA RENO/TAHOE INTL (RNO)

TR wanivew LS Z or LOC Z RWY 16R
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Situational Examples

* PBN Feeder connecting to conventional IAF on ILS/LOC:
RNAV 1 - GPS or DME/DME/IRU.

Standard Conventional IAP IAF with PBN Missed Approach
RNP APCH - GPS
RNP APCH = GPS, RF (same, but with RF turn in missed approach)

* Standard RNAV (GPS) or GLS IAP
RNP APCH - GPS

* Standard RNAV (GPS) IAP with a RF turn after the only IAF:
RNP APCH - GPS, RF. or, if scalable: A-RNP — GPS, Min RNP 0.30

* Standard RNAV (GPS) IAP with an IAF outside the “terminal” area (30nm from ARP):
RNP APCH - GPS

/, Federal Aviation
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Situational Examples (con’t)

e Standard RNAV SID:
RNAV 1 — GPS or DME/DME/IRU or RNP 1 — GPS, RF (if RF turn)
--Scalable APRES 2 SID (KEGE): A-RNP — GPS, Min RNP 0.30

* Standard RNAYV STAR:
RNAV 1 -- GPS or DME/DME/IRU
If scalability needed: MOEEE transition: A-RNP — GPS, Min RNP 0.30

* RNAV (RNP) IAP:

RNP AR APCH - GPS. AUTHORIZATION REQUIRED

* RNP AR DP with RNP 0.30 scalability:

RNP AR DP - GPS, Min RNP 0.30. AUTHORIZATION REQUIRED






Situational Examples (con’t)

* Standard RNAV (GPS) IAP with multiple 1AFs, including a RF from “FIXXX”
RNP APCH - GPS. From FIXXX: RF

* Standard Conventional IAP with PBN Missed Approach w/RF turn
RNP APCH - GPS, RF

* Conventional IAP with multiple terminal feeders to conventional |AFs

RNAV 1 — GPS or DME/DME/IRU






e~ e

oToC o

RENO, NEVADA

LOC/DME |-RNO Rwy Idg 10001
1100 (AT |1oze 4415
Chon 46 Apt Elev 4415

Al-346 (FAA) 17285

ILS Z or LOC Z RWY 16R

RENO/TAHOE INTL (RNO)

RNP APCH — GPS.

From HOBOA or KLOCK: RF.

MISSED APPROACH: Climb fo 13000 on the RNAV missed
appreach route to YARKU and hold, continue climbrin=hold

MASSRL 153000

DME R ired
v oq: r: TS @-5— FWissed approach requires a minimum climb of 390 feet per
reling of nl oV NM \BOOO
A # Forinop MALSR, increase S-I1LS 16R oll ‘~
<15°C Cats visibility 103 miles.
D-ATIS NORCAL APP CON RENO TOWER

135.8 363.0 119,2 279.55 126.,3 353.9 118,7 257.8

fo00~5196 ) RO [25)

- T
Procedure NA for - 9200

atrivals at

1240 e e
on Vi85 hortwe 164°(6.6) ;‘/ 12000 230K

A AMIES

7\ /
YI‘ /
\
L_l

e

I
“—

‘23 ? b N Adgasz
N\ N
ad W/ OLSoR = Ny
ELEV 4415 | B[] 1DZE 4415 :
Ad474+ 368
164° B.9NM7 8, i M2, P

bisc§_ %
-RNO ] 0.8) ‘

i
N ST

ROARS 4

== gz ‘ [

4918
A
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Final Slide ACM 18-02
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Joel Dickinson Flight Standards, Flight Operations Group
Joel.dickinson@faa.gov, (405) 954-4809
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®
13-02-312 Equipment Requirement Notes on IAPs

Summary: Introduced by NBAA and a CFIl. Confusing equipment
requirement notes for procedure entry or to complete a segment of a
procedure. Also recommended charting of such requirements in a single
location.

Current Status:
« Equipment/PBN requirements box provided in single location now.

« Equipment notes were improved in 8260.19H; additional changes being
made to draft 8260.19I.

« AIM updated with PBN requirements box explanatory information.

Actions:
* Provide latest equipment notes draft to Rich Boll (Bordy)
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Presentation Notes

7910.5D.    Last issued Dec 2016.  Revised formatting, updated audience, increased time to prepare minutes from 30 days to 45 days. Updated distribution list, history of ACF, and related publications. 

8260.3C.    8260.3D in external coordination which closes end of this month. Primary change amends ILS final and missed criteria to mimic LPV criteria. Changes include clarification related to decel calculations for STARS,   added requirement to add an altitude restriction to any fix that has a speed restriction.  Revised requirements related to the evaluation of precipitous terrain (for other than approach procedures).  Added exceptions to the 1 SM rule if no parallel taxiway. Added language to support the “Established  on RNP/PBN” concept for simultaneous operations. 

8260.15E.    Last issued February 2007.  No immediate changes planned.

8260.19H.    Issued July 2017.  Increased magnetic variation tolerance for VORs from 3 degrees to 5 degrees.  Removed almost all IFP NOTAM policy since it’s been incorporated into Order 7930.2, Notices to Airmen.  Revised PBN requirements notes to support charting of PBN requirements box.  Next edition draft just starting; estimate publication 9 to 12 months.  

8260.26F.    Change 1 issued May 2017 to correct some dates in the timetable.

8260.32E.    Last issued September 2011.  No changes planned.

8260.42B.    Change 1 issued November 2012.

8260.46F.    Last issued December 2015.  New version should be out for external coordination in 60 days. New version removes all references to ARINC, removes references to turboprop and turbojet, added examples of speed notes to encourage standardization, clarifies Top Altitude requirements, removes requirement to document detailed list of takeoff obstacles from Form 8260-15B for SIDS, and insteads refers to Form 8260-15A for takeoff obstacle information. Adds requirement to always document Takeoff Obstacles on form 8260-15A, even when a graphic ODP exists.    

8260.58A.     Change 1 issued March 2017.  Added A-RNP to all sections to enable development of A-RNP IFPs.  8260.52B being drafted now to add RNP AR departure criteria and to incorporate the content of Order 8260.42B.  Expected publication late 2018.

8260.59.    Issued January 2013.
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Presenter

Presentation Notes

Well, it’s come down to this…how can we break the code on 
“PBN requirements boxes” to do three things: 
be simple and easy to read and understand,
be illustrative and helpful for procedure designers and 
be very instructive/prescriptive for pilots

We know we need to do something.  RNAV and RNP procedures continue to grow at an exponential rate.  Avionics continue to improve, and sometimes add capability with just software updates.  

We, in the regulatory business, are not necessarily driving the industry forward, nor are we making standardization decisions in such a way as to improve safety and help industy

So here we are at IFPP, and here we should attempt to come up with a recommendation today….





Why are we discussing this?

e ACF #13-02-312
 US IFPP #16-02-35 PAls

Recommedations

» PARC Recommendations (2015)

8260.58

8260.58 / 8260.19 updates 39

TPP LEGEND update effort

Don’t worry...we’ve got a plan!

2 "
2\ Federal Aviation
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Presentation Notes

This idea isn’t new.  Addressed in part by ACF in 2013 and kicked to IFPP in 2016.  No real resolution.  So PARC also got in on the act and suggested some things in 2015.  

No real progress has been made, and the issue remains unresolved and unstandardized.  There have been a couple of other suggestions made over the years (We’ll give each a brief look).

A TPP legend update request earlier this year spurred action.  A team of SMEs from AFS400 looked at a version of the PARC recs and gained steam as a consensus…so let’s look at it:





The Plan: “modified PARC Recs”

PBN Requirements: Each procedure with a Performance-Based Navigation (PBN) segment will prominently display
the procedure’s PBN requirements, including: the navigation specification(s); any specific sensors or infrastructure
required for the navigation solution; any functional requirements not included in the core navigation specification;

and the most stringent minimum (MIN) Required Navigation Performance (RNP) value for any segment (if required).

The actual nomenclature (format) will be:

NAVSPEC a — Required SENSOR(s) , Required FUNCTION(s) = MIN RNP x ;
NAVSPEC b — Required SENSOR(s) , Required FUNCTION(s) = MIN RNP x

Example: RNP 1; RNP APCH — GPS — MIN RNP 0.3 indicates operational GPS is the mandatory sensor, and only core RNP 1 and

RNP APCH functions are needed, with a minimum RNP value of 0.3 on at least one segment.

Example: RNAV 2 — GPS or DME/DME/IRU

RNP APCH - GPS, RF — MIN RNP 0.3 means GPS is required to be the operational sensor for navigation on both the
RNAV 2 segment(s) and the RNP 1 segment(s), and that system must have Radius-to-Fix (RF) turn capability since RF is not a core
capability of either NAVSPEC, and the lowest RNP value on the procedure is 0.3

Example: RNP APCH — GPS or DME/DME/IRU, RF — MIN RNP 0.3 signifies any listed sensor eligible for RNP APCH is acceptable,
and Radius-To-Fix Turn (RF) turn capability is mandatory.

Example: RNAV 2 — GNSS denotes an RNAV 2 eligible system must use space-based (and/or Dual-Frequency, Multi-Constellation -

DFMC) navigation with no other required functionality.

AR ETIF] (©) o
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Then there was this one….this is the idea recently floated through SMEs in AFS400 and seemed to have the largest concensus.





What the heck’'s a NAVSPEC?

| Mavigation specifications

| _ |
= ICAO PBN Manual

fnciudas & reguiremant for on-boasd
performance monionng and alerfing) performance mandonng and alering)

—— | — Doc 9613

Designation Drasignation Designation Designation
RNP 4 RNP 2 Designation RNAV 10 RNAV 5
RMNP with additional
RNP 2 RNP 1 requirements to be Oeaanie and RHNAV 2
Oceanic A-RNP det r;mln ol remole navigation RNAV 1
and remole RNP APCH (e ;g ‘30 4D} applications En-roufe and
navigation RNP AR APCH . 4 fermmnal navigaion
apphcations RMP 0.3 applications
En-rowte and
termmhal Ravigation
applicatons

Figure 1-A-1-3. Navigation specification designations

Table 1-2-1. Navigation Accuracy by NavSpec/Flight Phase

Flight Phase
s’;:::ﬁ::iﬁzn Enroute | STAR/ el [ iomediats Final Missed' | Departure
Domestic | Feeder/TAA |
RNAV 2 2 2 2
RNAV 12 1 1 1 1 1
FAAO 8260.58 [rue: :
- RNP 1° 1 1 1 1 1
RNP APCH™ 1 1 0.3940m" 1 ‘
A-RNP** 2or 1 1-0.3 1-0.3 1-0.3 03-1 TEPE
RNP AR APCH 1-0.1 1-0.1 0.3-0.1 1-0.1
RNP 0.3 0.3 0.3 0.3 0.3 0.3 0.3
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Presentation Notes

A NAVSPEC is a combination of equipage, eligibility, capability, and crew training and is applied to an airspace concept





What does that look like in practice?

NAVSPEC a : NAVSPEC b — Required SENSOR(s) , Required FUNCTION(s) — MIN RNP x
MORE EXAMPLES, PLEASE:
Samples (not necessarily EXACTLY what you’ll see, but this is the FORMAT)
On a SID:
RNP 1 ; RNAV 2 — GPS or DME/DME/IRU or DME/DME - MIN RNP 1

indicates any listed sensor is required, and only core RNP 1 and RNAYV functions are needed,
with a MIN RNP of 1

On a STAR:
RNAV 2 : RNAV 1 - GPS, TOAC

means GPS is required to be operational for the navigation system on the RNAV 10, 2, and 1
segments of the procedure, and Time-of-Arrival-Control (CTA) are required

On RNP AR:
RNP AR — GNSS — Min RNP 0.1

signifies GNSS (GPS, GLONASS, GALILEO, BEIDOU, etc) as the required sensor with no
special functions needed on this RNP AR procedure with a min RNP of 0.1

Federal Aviation
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Real World Examples....

RNAV 1 — GPS5 or DME/DME/IRU : RNP APCH -- GPS —- MIN RNP 0.3
From RYEDR and CPBBEO: Non-RNAV aircraft - RADAR required for procedure aritry

v

Simultaneous approuch-autherizee—BMETT RADAR required.
**RVR 1 BDD authorized with use of FD or AP or HUD h:: DA..

CARLSBAD, CALIFORNIA AL-5310 (FAA) 00000
e RNAV X RWY 24
L~ wa2ap | 245° lﬁNm MC CLELLAN-PALOMAR (CRQ)
< RNP APCH -- GP5, RF —- MIN RNP 0.3 ) c _
N For uncompensated Boro-VNA sfstens, LNAY/VNAY NA below -4°C (25°F) or MALSR M!S“ED AFFRG%CH'
A . 9 fMoperative MALSR, increase LNAV Cats A/B visibility to E Climb to 2000 direct
RWR 5000. Helicopter visibility reduction below RVR 4000 not authorized. @ 1 IBUGE and hold.
Inoperative table does not apply to LPY.
ATIS SOCAL APP COM PALOMAR TOWER* GHND CON CLNC DEL
120.15 127.3 323.0 118.6 (CTAF) (8 276.4 121.8 134.85
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Vanilla RNAV (GPS) IAP

TOROPAH, MEVADA, AL-423 {FAA] 17238
Ot angna | A cas [Mrida - TI8 RNAV (GPS) RWY 15
wisa | 150° [ioee.  s43p TONOPAH (TPH)
¥ A, Ml i | M AROASE i O
118675 119.35 2544 1250110
s 1S I
;B?* . BEWA, Al-4 |
|" WAAS R 7158
CH 42924 | AP CRS TEEEHQ 5430 RNAYV {GPS] RWY 15
wisa | 190° | el 5430 TONOPAH (TPH)
RNP APCH - GPS . i
} W When local altimeter not received, procedure NA. Circling to Tﬁg;;?ﬁir E:ﬂ_:—;l; ?E:TIL?ﬁndcllrmd.
3 Ewy 11-29 NA ot night. Night londing Rwy 15 Cat © NA.
R ASDG MELLS PP OO0 LI
&\ 118.875 110,35 254.4 123.01CTAF) 8
5 ALET {IF}
g e Ay GILVE
7 e e
3 & DB
3 .'f “-.II v 0gge

0y

e !
@& 69 by

T
GILVE r ¢I- 224% Fa
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How about this hot mess?

| Apt Elaw

Cincling to Ry 25 MA of night,
D DWAES DAE RMP-0.3 MA, DEAE reguired.
B35 RMAY 1-GPS reguired.

# For Inop MALSE, increase SILS 15R o
Cals '-'i:ihi"l:r b 2 mile.

REMO/TAHDE INTL (BN

MISSED APPROACH: Climb o 13000 on tha RMAY missed
opprooch route to YAREL and hold, confinue climi-in-hald
fe | 2000,

| Missed appronth reguires & minlmum clims of 390 feet per
A b 000,

17285

ILS Z or LOC Z RWY 16R
RENO/ TAHOE INTL (R ND) D-ATIS

AL-Jd6 [FAA]

PP OO GO COM CLHC DEL

p——
\i Circling To Ry 25 MA of night JMISSED APPROACH: Climb to 13000 an tha RINAV missed
B B G M |MALR] oo et VARG and ok e i 7d 135.6 363.0 119.2 278.66 1263 353.9 121.9 3448.6 124.9 370.86
u?fl Dpé\;\;l?immseslslﬁkd ORI ﬁ&"fé’s"d’d’é”“‘m uires & minimum clirb of 390 feet par ' "J et L - 1} B
DA NORCAL APF CON |_RENOTDWER GAD CON P’ ~ | Frocedurs B for ™. B0
135.8 mu 119.2 279.55  126.3 353.9 | 118.7 257.8 | 121.9 348.6 124.9 370.85 f P a'-.-'p.f_dg, SUBGE a
A ¥rocedure NA ke ‘._ llllﬁje - WMISSED J WIgs r 184" (5.4 -
T {\:{C‘&;"mm . T tﬁﬂl 12000 T55% o L «._ ! o j"ﬂﬂ%!

'|<I|:ca,nd.

AMIES BDDO @5@;

SW-4, 120CT 2017 to 08 NOV 2017

LGB AQN B0 01 2102 190 24 TS

" F-e
: =
(=]
] =
a[] TnzE 4415 L, 4634 o
p A a
- ¥
1647 8.9 N7 % ; y =
Hrom FAF Hh':l - (=]
+ [13000] zaks/ USINE ¥ARKU VG5 and IL5 glidesalh not caincident \ ] ]
¥ -. ¥ | |veslangedoaTOH 7T H
i < e 124 & Discs 20MPO . =
H LRND [10.8) HINO
= jorwie far mulk p| HOMEL RO 108 Mi- P
= laciegs. SHIND \FNC;|82) 7400 L6 — 8000 i oy
2 ED 3::"'— 7500 &
T g 7400 653107 .
74
Bz A S TCH 59 , E
@ CATEGDRY B C | B 1 ')
o SIS 18R T /24 200 200-1) o
'4‘_:3 | AdTEE SIS 160 # S130WG 723 (800-1%) H -
5420740 [ 5420755 N » "
MIRL Rury 7-25 FAOCTR | 1d0s (1100-4) mus(uml-ﬂ\uoz” las ez i
REN Rwys 7, 161, 25, ond 34R 5420-1% 5420-1% ;
HIRL Bwys 16R-341 and 18L-348 [ CRaNG 10035 (1100-1%4 ]| 1005 (1100-14] é 20632100-3] g
REND, NEVADA 5]
Orig 28MAY1S IFION-11PAEW | - '
TDZE 441 :':-

Addidr
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How about this hot mess?

| Apt Elev % REMCY TAHOE INTL (BN
Circling o Rwy 25 MA ot right. MISSED APPROACH: Climb o 13000 an tha RMAY missed
F:-y DAAES DWAE RMP-0.0 MA, DME reguired. opprooch route to YAREL and hold, confinue climi-in-hald

B35 RMAY 1-GP5 raguired. jo 13000,

# For Inop MALSE, increase SILS 15R o

RENO, NEVADA G Al 17285 3p M e | Missed appronth reguires & minlmum clims of 390 feet per
S ILS Z or LOC Z RWY 14R Cals wisibiliby s 2 1 mile. P 1o AT,

Chan 46 REMNO/ TAHOE INTL { RN ) =] O-ATS p—— G0 OO CLME DEL
M e ] 1356 363.0 | 119.2 278.55 126.3 353.9 121.9 348.6 | 124.9 370.85
(E8-15°¢ ugyzéﬁiﬁ?mgn:smlskal &% |::s‘£:d(?ppoo¢hmc fres & minimur i of 350 feat por T 7 T T

! o HM 1o 8000, = £, 3
DAl i} NORCALAFFCON |_RENOTDWER | GND CON { ,."J ~ | Frocedune MA for ™ B0 ool
136.8 363.0 i 119.2 279.55 126.3 363.9 118.7 267.8 | 121.9 348.6 124.9 370.85 I .. MME‘{T‘IUBGE .Iﬁqﬁ tﬁ é] =
VT ST \@gf‘ st L . - o V145 nortfiest ’
Gl 6] et oY) e 2 ) bound, RECIAR
BRI Y Sea AMIES

ZL TMS
(:l

NOW 2017

3 ] { Y =
3& REOD_!_ - E
TOZE 4‘415 1 D|5-r$ I-l-—I- I i IF} 21 :I:II:
‘ HRNG i hém {*® & s =
+ [13000] akel USIME vram\ r@l[ﬁlfflé%ﬁcgh?m‘mimidm\ \ | i t 1" ® 210 KlaS 1"‘" f g
g 3,08
<A it < ize| & ‘,R,fc',xﬁ)ﬁ”mpoo WALAR ! HOMEL E. . H:Ei—vrfq____ 7] =2
Vol MIF‘D \nloofjfs'z) 74 -wﬁ o 8000 HIND [B,7) - - r L s
#1750 567 2m ey g
7400 st A -"‘.': J}.fsl'ﬁ'll I: o = E
I 4 * - e - T
Cattcoay A & — © I|m_ B 15 2 -] I | I 1 — H
ol 5115 18eT /24_ 200 (200-%) L Mt i) ! ﬂg‘% e |
ST, aares SIS 167 138G 723 (80017 N 3 4718 | Aar i o T =1 —
N : L T fah - 1
MIRL Ry 7-25 HocTa '\Oj(}t:\?{:ul?’-i] mju:(zlq}l:‘)gsl -1|\4202"7 loos ooz ) -5] ';'6 L | Em . - -l'.'l %\dfﬁ'ﬁ i 'Il:l"é.p-a + 7 o 5 =
RER Ry 7, 161, 25, ond 348 Barang|, S42014 5420-1% Nzoesczl-:n 3 ! y o £ h Y 0z ¥ - :
HIRL Rwys 16R-341 and | 81-348 D05 (1100-141| 1005 (11001141 N | . .l"'i.d.‘?.d.d"‘ LI - I ] g
REMNO, NEVADA . I- =
Orig 26MAY16 3PN 1 AW ) ) 1% ] A3 A - ﬂs?is ] l‘Iﬁ' 'A LDC;: QK !
oI 4415 iy 2634 — 2119 L | GPS REGC
Add7dx 5368 2027 FRNO “Lps © o 9
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Putting it all together...

*PBN Requirements: Each procedure with a Performance-Based Navigation (PBN) segment will prominently
display the procedure’s PBN requirements, including: the navigation specification(s); any specific sensors or
infrastructure required for the navigation solution; any functional requirements not included in the core
navigation specification; and the minimum (MIN) Required Navigation Performance (RNP) value for any
segment (if required). The flight plan (FP) PBN equipment code will precede the PBN requirements. The PBN

nomenclature is standardized as:

NAVSPEC a — Required SENSOR(s) , Required FUNCTION(s) — MIN RNP x
NAVSPEC b — Required SENSOR(s) , Required FUNCTION(s) — MIN RNP x

RADAR Required from BOPPO and CYBEN for non-RNAV aircraft. DME Required for

IGNIT Fix minimums

Trouble T, Alt A, Snowflake, Circling N of RWY 27 NA

RNAV approaches will have 2 Boxes, Hybrids will have 3. I
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Notional: Let’s go 1 step further... FP CODES

. ITEM 18: Other Information ...The table below indicates the capabilities required and how to file for them....

TBL 5-1-6

PBN/RNAV Specifications -
PBN/ RNAV SPECIFICATIONS RNP SPECIFICATIONS a
Al ENAYV 10 (RNFP 107y L1 RNP 4
FAA Ops
Bl RNAV 5 all permitted sensors 01 Basic RNP 1 all permitted sensors Approvals
B2 RNAV 5 GNSS 02 Basic RNP 1 GNSS
B3 RNAV 5 DME/DME 03 Basic RNP | DME/DME
B RNAV S VOR/DME 04 Basic RNP 1 DME/DME/IRU
B5 RENAV 5 INS or IRS
Bo6 RENAV 5 LORAN C 2 v : -
> 51 RNF APCH ity Required | Iltem10a | Item 18 PBN/ | Notes
= — ~
Cl RNAV 2 all permitted sensors 32 RNF APCH with BARO-VNAV 1AV 1 GR D2 If GNSS
2 RNAV 2 GNSS = SIS TG DIR D4 If DME/DME/IRU
"H with
C3 RNAV 2 DME/DME (special authorization required) 1AV 2 GR E’_j I: GNSSI ]
) 7 ] ; DIR If DME/DME/IRU
C4 RNAV 2 DME/DME/IRU T2 RNP AR APCH without RE , 4
(special authorization required) AV 2 GR c2 GNSS5 is required for
D1 RNAV 1 all permitted sensors T Routes
D2 RNAV 1 GNSS RNAV point to point RNAV G If GNSS
D3 RNAV | DME/DME | IFINS
D4 ENAV | DME/DME/JIRU DOR B4 If VO R,I'IDME
DR B3 If DME/DME

Include FP CODES on IAP, perhaps with the “PBN Requirements Box”:

FP CODE | NAVSPEC a - Required SENSOR(s) , Required FUNCTION(s) — MIN RNP x
FP CODE | NAVSPEC b — Required SENSOR(s) , Required FUNCTION(s) — MIN RNP x
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Cool...what if we added Flight Plan codes--what does
that look like in practice?

FP CODES | NAVSPEC a: NAVSPEC b — Required SENSOR(s) , Required FUNCTION(s) — MIN RNP x

EXAMPLES:

*Example: | S1/S2 | RNP 1 : RNP APCH - GPS — MIN RNP 0.3 | indicates operational GPS is the mandatory sensor, and only core RNP

1 and RNP APCH functions are needed, with a minimum RNP value of 0.3 on at least one segment.

*Example | D2/D4 RNAV 2 — GPS or DME/DME/IRU
02 RNP 1 — GPS, RF — MIN RNP 1

means GPS is required to be operational for the navigation system on both the RNAVY 2 segments and the RNP 1 segments, and that system

must have Radius-to-Fix (RF) turn capability since RF is not a core capability of either NAVSPEC, and the lowest RNP value for at least one
segment is 1.
*Example:| D1 I RNAV 1 — GPS or DME/DME/IRU or DME/DME, FRT | signifies any listed sensor eligible for RNAV 1 is acceptable, and

Fixed-Radius-Transifion (FRT] furn capability is mandafory.

*Example:| €2 | RNAV 2 — GNSS, TOAC or CTA |denotes an RNAV 2 eligible system must use space-based (and/or Dual-Frequency,
Multi-Constellation - DFMC) navigation, and have Time-of-Arrival-Control (TOAC) or Controlled-Time-of-Arrival (CTA) capability.
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NAVSPEC — REQUIRED SENSOR(s) , REQUIRED FUNCTION(s) = MIN RNP x

Clear guidance what NAVSPEC(s) were
used to build procedure and what
performance capability and required
functions are needed to fly it
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Presenter

Presentation Notes

This format of nomenclature for the PBN requirements box standardized what you’ll see, and what you’ll need…but doesn’t address a few key issues with multiple navspec application.  However, it is FUTUREPROOF and easy to read/remember.  And can be supplemented with notes, if absolutely necessary.

Whatcha think, IFPP?

GRAPHIC:  Rosetta Stone
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