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Administration

Subject: APPROVAL OF U.S. OPERATORS AND Date: 03-20-98 AC No: 90-96
AIRCRAFT TO OPERATE UNDER Initiated By: AFS-400  Change:
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EUROPEAN AIRSPACE DESIGNATED FOR
BASIC AREA NAVIGATION (BRNAV/RINP-5)
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Advisory

Circular
Subject: U.S. Terminal and En Route Date: 03/01/07 AC No: 90-100A
Area Navigation (RNAV) Operations Initiated by: AFS-400
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Operations Branch » Policy & Guidance

Policies & Guidance
{"n Print

Aihvisory Circulars (AC)

FLL Hame » Offices » Avigtion Safety » Offices » Flight Standards Service » Flight Technologies & Proc

Performance-Based Flight Operations Branch

Number Title

AC G0-965 (PDE) Approval of LLS. Operators and Aircraft to Operate under Instrurment
Flight Rules {IFRY in European Airspace Designated for Basic Area
Flavigation (B-RMNAY) and Precision Area Mavigation (P-RRAY

AC G0-1004 LS. Terminal and En Route Area Mavigation (RMNAY) Operations
AC 80-1004 Compliance Table (MS Excel

Routes and Procedures

AC 80-105 Approval Guidance far RMP Operations and Barametric Yedical
Mavigation in the LS. Mational Airspace System

AC G90-107 Guidance for localizer performance with Vedical Guidance and
Localizer

AC 80-108 Llze of suitable Area navigation (RMNAYY system on Conventional

AC120-108 Continuous Descent Final Approach
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http://www. faa. gov/about/office_org/headquarters_offices/a
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Al 2. AC90-100A ICEE T A58 D
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F 721X [TS0-C129a based system, Class
wndH D, (K1 3)

= £®
Manufacturer System E c?:- § Approval using GPS
Accepted 22 February 2010
1000 Systems [ALL ALL YES, TS0-C1289a Class A1, Type 2
T50- LOA can be viewed at www . garmin.com
C129a under the Aviation Databases page.
based System is AC 90-100A compliant when
systems installed and approved for IFR use in
accordance with Garmin installation
instructions and applicable Garmin
service bulletins and when operated in
accordance with the AFM/AFMS.
[ L
Manufacturer System E .;?;. § Approval using GPS
Accepted 22 February 2010
1000, Embraer|ALL ALL YES, TS0-C146a Class 3. Type 2 LOA
Prodigy, Cirrus  [TS0- can be viewed at www_garmin.com
Perspective, C146a under the Aviation Databases page.
=950, and based System is AC 90-100A compliant when
G900X Systems |systems installed and approved for IFR use in

accordance with Garmin installation
instructions and applicable Garmin
service bulletins and when operated in
accordance with the AFM/AFMS. For

1 3 AC90-100A Compliance Table — ¥B+k ¥
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7 U TN (V=L v bNo. 2, Rev. 1) LA LTWVWA, ZhiLilifiRkies 5
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A1, FER DR HE B U IE o> i 0 0 AT,
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- LH#E120° ~1656° TlIMEMs55° £T
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3) MEES5, F 2= (2.1 Atk —] ~O@EAS M
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RN GNSS @ | N [2.2 AT AMERE. B K OVER
2.2.1 MEEME] T 2EMF LWL ERNFTINTND, (K
15)

2.3, FRE OB — B A ol A LT
2.3.1. GNSS |Zxf-4 74 JLifE
() LLFOT AT A, KR, 52 R ORI C W T OB RCE G T 5,
a) TSO-C129a/ETSO-C129a 7 7 A Al XL E/TSO-C146( )7 7 A Gamma M (17 &
Al 245 L U3 TGRS AU, ARy R GNSS i

X 15 & 2= 2.35H —kpr

G58 MU » E A D CDI Scaling X1 6 DBV TH 5,
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o
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— /] \ angleset S
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CDI scale varies if VTF is activated

C.

Figure 2-28 Typical LNAV and LNAV+V Approach CDI Scaling

16 G1000 Pilots Guide (G58) — s #k
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[TSO-C129a, Class Al £ 721X TSO-C146a, Class 3 20t » Tk
HE N ML GNSS HEE ] N 12,2 ¥ 25 APERE. BEEM K OVEE
2.2.1 FEEEM 27~ 3 2 &1L, PBNManual ® I -C-5-7 ~X— 7,
Volume I IMPLEMENTING RNAV AND RNP, Chapter 5 IMPLEMENTING RNP
APCH, 5.3 NAVIGATION SPECIFICATION, 5.3.3 Aircraft

requirements, 5.3.3.1 System Performance monitoring and

alerting, Note 3@§Bﬁﬁ)%%ﬁﬁmu\j‘éx_kﬁ)fgé (1 7)

Part C. Implementing RNP
Chapter 5. Implementing RNP APCH 11-C-5-7

Note 3.— The following systems meet the accuracy, integrity and continuity requirements of these criteria:

a) GNSS stand-alone systems, equipment should be approved in accordance with TSO-C129a/ ETSO-C129a
Class A1 or E/TSO-C146() Class Gamma and operational class 1, 2 or 3;

X1 7 Note 3 — 4k KB

5) M s, F2EI2.2 VAT AMHE. BELEONER 2.2.2.
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AC90-105 APPENDIX1%?Y 2. Aircraft and System Requirements |
2B T, ORNAV(GPS) F 7213 GPS #E A @ S 2 K F8 S 4L T W 5 i
72 R 23 AC90-105 O PERE K OV B2 B 4k (Performance and Functional
Requirements) AT 5 2 & . M@ A GNSS % & I
[TSO-C129a, Class Al £ 721X TSO-C146a, Class 3] 2 > Tk
REINTLLOTRITINIE RS T, £i 6 1% Appendix]l O 5E M 22
f£ (Functionality Requirements) ICHE A T A Z N RINLTWVAH
(1 9)

2. Aircraft and System Requirements. Notes below apply to entire paragraph.

a. Aircraft w1t11 appm\ ral to conduct RNA\ (GPS) or GPS ’1])])10301165 meet the

b. Aircraft with a statement of compliance with the criteria in this AC in their Aircraft
Flight Manual (AFM), AFM Supplement, pilot operating handbook (POH), or the operating
manual for their avionics meet the performance and functional requirements of this AC.

c. Aircraft with a statement from the manufacturer documenting compliance with the
criteria in this AC meet the performance and functional requirements of this AC. These
statements should include the airworthiness basis for compliance. Compliance with the sensor
requirements will have to be determined by the equipment or aircraft manufacturer, while
compliance with the functional requirements in Appendix 1 and, if applicable Appendix 2 may
be determined by the manufacturer or by inspection by the operator.

subsequent revision) Class Al or TSO C146a (or subsequent revision) operational class 1. 2 or 3

and meet the functionality requirements of this Appendix

19 AC90-105 APPENDIX 1  — &f$k
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AC90-105 APPENDIX1 @ 2 ~X— <" 3. Performanceand
Functionality Requirements for RNP Systems {23 VT, G58 Y
nmEe T A58 M4ED—>E LT Id. Performance Monitoring and
Alerting. ] AR ENTWS, (K2 0)

3. Performance and Functionality Requirements for RNP Systems.

a. Accuracy. The aircraft must comply with section 2.1.1 of RTCA/DO-236B. During
operations on the initial and intermediate segments and for the missed approach of a RNP
approach procedure, the lateral total system error must be within £1 NM for at least 95 percent of
the total flight fime. The along-track error must also be within £1 NM for at least 95 percent of
the total flight time.

(1) During operations on the final approach segment, the lateral total system error must
be within £0.3 NM for at least 95 percent of the total flight time. The along-track error must also
be within £0.3 NM for at least 95 percent of the total flight time.

(2) To satisfy the accuracy requirement, the FTE should not exceed 0.5 NM on the initial,
intermediate and missed approach segments of a RNP approach procedure. The FTE should not
exceed 0.25 NM on the final approach segment of the approach.

NOTE: Where the navigation system provides for RNP performance
monitoring and alerting and where the integration of operational modes and
configurations account for accuracy and FTE, this requirement is considered
satisfied as long as the TSE for each segment is not exceeded.

NOTE: The use of a deviation indicator with 1 NM full-scale deflection on
the initial, intermediate and missed approach segments and 0.3 NM full-scale
deflection on the final approach segment is an acceptable means of
compliance.

b. Imntegrity. Malfunction of the aircraft navigation equipment that causes the total system
error (TSE) to exceed 2 tumes the RNP value is classified as a major failure condition under
airworthiness regulations (i.e.. 10~ per hour).

c. Continuity. Loss of function is classified as a minor failure condition if the operator can
revert to a different navigation system and safely proceed to a suitable airport.

d. Performance Monitoring and Alerting. During operations on the initial, intermediate
segment and the missed approach segment, the RNP system or the RNP system and pilot in
combumtlon sha]l pm\ ride an alelt if the accuracy 1eq1111e111e11t 18 not met or if the |)1obab111‘r3 that

segment, the RNP system or the RNP system and pilot in combma‘rlon shall provide an alert if

the accuracy requirement is not met or if the probability that the lateral TSE exceeds 0.6 NM is
greater than 10,

% 2 0 AC90-105 APPENDIX 1 — 34k ¥
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OEICEY, BHRAEMEL 2T ER6R0,

PREE R R OV EROE M ~DEE LIZ. FIE X BBERT AL 2BHRT L0 T
L7220, B EOBEREREEIX. A tbTES—T a3 AT AT — (NSE)
EAARES 7 L) X AL, FHEEMN FIE 2BERTAHAZLE2TREICTETITIN T
Erx—yal T4 AT LADOEBREINTNERETHS,

21 2.2.2. MEEEEHR K OVE R

W2, 21D /5275 725\ T, JF X% PBN Manual X&
N AC90-105 CTHEZR T 5,

PBN Manual ® II -C-5-6 ~X— " Volume I IMPLEMENTING RNAV AND
RNP, Chapter 5 IMPLEMENTING RNP APCH, 5.3 NAVIGATION
SPECIFICATION, 5.3.3 Aircraft requirements, 5.3.3.1 System

Performance monitoring and alerting, Note 2 (X 2 2)

Note 2.— Compliance with the performance monitoring and alerting requirement does not imply automatic
monitoring of a flight technical error. The on-board monitoring and alerting function should consist at least of a navigation
system error (NSE) monitoring and alerting algorithm and a lateral deviation display enabling the crew to monitor the
flight technical error (FTE). To the extent operational procedures are used to monitor FTE, the crew procedure,
equipment characteristics, and installation are evaluated for their effectiveness and equivalence as described in the
functional requirements and operating procedures. Path definition error (PDE) is considered negligible due to the quality
assurance process (5.3.6) and crew procedures (5.3.4).

X 2 2 Note 2
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AC90-105 @ 6 ~X— < 7. GENERAL INFORMATION, NOTE ([} 2 3)

NOTE: Compliance with the performance monitoring and alerting
requirement does not implv an automatic monitor of FTE. The on-board
monitoring and alerting function should consist at least of a NSE monitoring
and alerting algorithm and a lateral deviation displav enabling the crew to
monitor the FTE. To the extent operational procedures are used to monitor
FTE, the crew procedure, equipment characteristics, and installation are
evaluated for their effectiveness and equivalence as described in the
functional requirements and operating procedures. PDE is considered
negligible due to the quality assurance process and crew procedures.

(See Figure 1.)

2 3 NOTE

PBN Manual ® I ~A-2-3 2 — ", Volume Il IMPLEMENTING RNAV AND
RNP, Chapter 2 ON-BOARD PERFORMANCE MONITORING AND ALERTING,
2.3 ROLE OF ON-BOARD PERFORMANCE MONITORING AND ALERTING,
2.3.4 TIiI, NSEBEHEHME (RAIM) KO T T I NVT EZ—
27 4 A7 LA (CDI) THERINLIELELOTES—a v X
TANEEOEREREREOEM|F 2 WM TRALLA RINT WD,
(X 2 4)

2.3.4 The monitoring and alerting requirements could be satisfied by:

a) an airborne navigation system having an NSE monitoring and alerting capability (e.g. RAIM or FDE algorithm)
plus a lateral navigation display indicator (e.g. CDI) enabling the crew to monitor the FTE. On the assumption
that PDE is negligible, the requirement is satisfied because NSE and FTE are monitored leading to a TSE
monitoring; or

b) an airborne navigation system having a TSE monitoring and alerting capability.

X 2 4 2.3.41H

o8 BB DB L v/ — 3 a 2 AT AITIE RAIM K OY CDI 3 &
ENDEOKT 9D ZNT 7T T O EN & T,

Db Z &, MEEL, H 28 2.2 Y27 AMEgE, EHRK
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AC90-105 APPENDIX 1 3. Performance and
Functionality Requirements for RNP Systems.
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s 58 3R
NDB  Non Directional Radio Beacon #E fig ] ' 5 2 422 35
VOR  VHF Omni Directional Radio Range
8 AL A 7 T 2 R AT
RNAV Area Navigation J& I #LIE
SID Standard Instrument Departure #E#EF 28 3 5 K
STAR Standard Terminal Arrival 12 %Gt &5 %)% 5 KX
GPS Global Positioning System & HiEKHINT > X T A
SBAS Satellite-Based Augmentation System
FAbfr B R 2 MERM RS X T A
INS Inertial Navigation System BMMEEE (B X Gyro)
IRS Inertial Reference System 1BIEMEREE (L —H% —Gyro)
DME Distance Measuring Equipment [ HfH| @& 2 &

p=(i{}

AC Advisory Circular
ICAO International Civil Aviation Organization
EASA European Aviation Safety Agency

FAA Federal Aviation Administration
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