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Project Overview
• This ADS-B In Pilot Project is being proposed as a means of demonstrating the 

operational feasibility and value of ADS-B In technology to the Indian Air Traffic 
Management system and to the airlines that equip with the capability. 

• The benefits are envisioned to help streamline Indian airspace management, in line 
with the current Indian Single Sky Harmonized (ISHAN) air traffic management 
initiative (“One Airspace”).
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Project Scope
• Under this Project, an agreed-to number of Indian-registered commercial aircraft will 

be equipped with the certified ACSS ADS-B In System. 

• Revenue service operations will be conducted for a proposed period of 12 Months, 
during which time operational data will be gathered and analyzed. 

• The program team will generate and release formal Benefit Report(s) summarizing 
the benefits identified during the evaluation.
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Project Operations

• ADS-B In equipped aircraft (Air India) will operate into Air India hubs, providing opportunities to 
conduct CAVS operations in an effort to obtain benefits that can be measured and quantified

• ADS-B In equipped aircraft will operate in (TBD) airspace, providing opportunities to conduct 
Interval Management operations using the ACSS IM application in an effort to obtain benefits that 
can be measured and quantified

• Other operations for potential evaluation include CAS-A (CAVS during non-visual conditions), AIRB  
(basic airborne situational awareness) and In-Trail Procedures (optimization of climb requests)
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SafeRoute+ ADS-B In 

ADS-B IN OVERVIEW
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Started with ADS-B OUT…
Automatic Dependent Surveillance Broadcast (ADS-B)

ADS-B OUT
(via Transponder)

ADS-B
Ground Station

GPS Position 
Satellite

Data is sent to ATC and displayed

Position, Speed, Altitude
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…led to ADS-B In Opportunities
ADS-B IN Benefit Pool

➢ FLIGHT-DECK ADS-B IN 
APPLICATIONS COULD 
ADDRESS 20% OF THOSE 
AIRBORNE DELAYS

Air transport operators have invested in equipping their fleets with ADS-B Out equipment to meet the ADS-B Out Mandate in 2020. 

Operators are now looking forward to the benefits from ADS-B In applications to build on their ADS-B Out investments.  

- FAA ADS-B In Working Group White Paper

DELAY accounts for 17% of 
total flight time today

These delays are Ground 
Based (Taxi, Ground Delay 
Programs) and Airborne 
(Holding, Vectoring).

8

NOTE: Data based on US Airspace evaluation, 
other airspace breakdown may vary. 



ADS-B In Ops Benefit / Complexity Map

A: No ground automation 

required

B: Ground automation required

• Time-Based Management

• Equipage Indicator on Controller display
    

*  CAS is an operation using CAVS application

C: B + Performance Based Navigation, 

Trajectory Based Operations

• Datalink Clearances

• Flight Management System Integration
• Autothrottle Integration 

COMPLEXITY / TIME

AIRB (Avail)

CAVS (Avail)

IM Spacing (Avail)

CAS* (Avail)

ITP (Avail)

SURF-A (Avail 2026)

Advanced- IM (FIM)
(Forward Fit  ~2035)

B
E

N
E

F
IT

S
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2015: M&S, CAVS, SAMM, ITP

2019: AIRB, CAVS, AIRS IM, ITP Eval

2012 : ITP, SAMM

2014: M&S, ITP 

CAVS, SAMM

2007: M&S, CAVS, 

SAMM, ITP

2020: ADS-B 

OUT Mandate

2010: ITP, VSA, AIRB                   

2018: TASAR 

2017: M&S Trial 

T3CAS & TCAS 3000SP Platforms,

ADS-B Guidance Display

SafeRoute – Operationally Proven, Benefits Validated

2031: ADS-B 

IN Mandate (?)

2025: FAA AIRS Benefit 

Report Release



SafeRoute AIRB

AIRBUS OEM Line-Fit Standard and Retrofit option on A320, A330 families NOW
BOEING Line-Fit MAX and Retrofit Service Bulletin on B737NG ~2028

ACSS STC Retrofit Option all Boeing, Airbus models NOW



SafeRoute CAVS / CAS

ACSS STC Retrofit Option all Boeing, Airbus models NOW



SafeRoute IM

ACSS STC Retrofit Option all Boeing, Airbus models NOW



SafeRoute ITP

AIRBUS OEM Line-Fit Standard and Retrofit option on A320, A330 families NOW
ACSS STC Retrofit Option most Boeing, Airbus models NOW



SafeRoute SURF-A

AIRBUS OEM Line-Fit Standard and Retrofit option on A320, A330 families 2028
BOEING Line-Fit MAX and Retrofit Service Bulletin on B737NG 2030

ACSS STC Retrofit Option most Boeing, Airbus models 2028



ADS-B In Retrofit Spacing (AIRS)
Benefit Data

Proving the Benefits 
of ADS-B IN

2022-2025 Ops Eval
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ADS-B In Retrofit Spacing “AIRS” Evaluation 

AIRS DELIVERABLE: FAA-Authored ADS-B In Benefit Reports (I-IM, CAVS/CAS)

>>> https://www.faa.gov/air_traffic/technology/adsb/documents.<<<
TRIAL Reports NOW AVAILABLE on FAA Website above

FAA program to demonstrate the operational feasibility and benefit case for ADS-B In capability
• 3-party, large scale operational evaluation: ACSS / AAL / FAA 

• American Airlines entire A321 fleet (298 aircraft)

Capabilities demonstrated

• AIRB, CAVS / CAS and limited set of IM capabilities

• CAVS Operational Approval at ALL Airports received 2020

• I-IM Trial (ABQ Center Airspace) Nov 2022 – Nov 2024 

• CAS Trial (DFW arrivals) Mar 2023 – Mar 2025  

Objectives

• Evaluate flight crew and controller acceptance of the operations

• Evaluate the use of a retrofit ADS-B Guidance Display for displaying ADS-B In guidance in forward field of view

• Determine better guidance on phraseology and procedures for future NAS-wide implementations

• Gather real-world experience to validate future Air Traffic Control (ATC) automation requirements

• Evaluate and confirm operational benefit assumptions, in real-world conditions

• Accelerate the development and deployment of ADS-B In technology
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ADS-B In Retrofit System (AIRS) Eval

https://www.faa.gov/air_traffic/technology/adsb/documents


SafeRoute ADS-B In Retrofit Solution – Airbus A321

NEW ADS-B Guidance 

Display (AGD)

EXISTING 

MCDU

EXISTING 

Nav Display



ADS-B In Benefits

• Aircraft that used this system had more efficient arrival and enroute 
operations, burning less fuel and creating less CO2. 

• Airport ATC facilities that supported these operations were able to 
improve runway throughput (with reduction in go-arounds).

• Enroute ATC facilities that supported these operations realized 
increased airspace capacity with less “managing” of individual aircraft

• Pilots reported clear improvement in situational awareness and, 
therefore, safety. 

Benefit Summary



CAVS Benefits are achievable anywhere – NO ATC INVOLVEMENT

Approved for use NAS-wide as of May 2021 
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This equates to 4-5 aircraft increase in throughput…per runway, per hour 

AIRS PROJECT
Benefit Data – CAVS Operations

“These reductions in time and 

distance between aircraft can simply 

be attributed to the fact that when 

pilots are given better information, 

they make better decisions”  - AAL
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AIRS PROJECT
Benefit Data – CAS-A Operations

CAS-A Benefits measured during AAL Operations at DFW

Savings due to Reduction in Time and Distance flown during trial 

(2 years, 3,000+ operations, 2.2% of AAL arrivals):

–659,000 lbs of fuel

–944 metric tons of CO2

If all equipped American Airlines A321 

arrivals into DFW had conducted CAS-A 

in this period, the total benefit would be 

approximately 29 million lbs of fuel 

savings with a value of $19.2 million 

and 42k tons CO2…just at DFW.



Accuracy at Meter 
Point

TBFM 
Alone

TBFM + IM

Within 5 seconds 17% 82%

Within 10 seconds 31% 93%

Within 20 seconds 52% 98%

Within 30 seconds 66% 100%

Within 60 seconds 86%

Within 90 seconds 95%

Increased Meter Point accuracy 

“The AIRS Evaluation demonstrated…significant improvements in spacing 
precision over today’s operations, including time-based metering.”                  

– IM Benefit Report

IM reduces variance in the system, 
allowing better predictability and 

increased capacity 

Less 
vectoring
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FAA Benefit Report

Increased Accuracy at the Metering Point:

• Less Controller Vectoring

• Less fuel burn 

• Less CO2 

• More Airspace Capacity

ADS-B In Retrofit Spacing “AIRS” Evaluation 



IM Increases Consistency 

“The AIRS Evaluation demonstrated…significant improvements in 
spacing precision over today’s operations, including time-based 

metering.” – IM Benefit Report

AIRS PROJECT
Benefit Data – IM Operations

“90% of IM operations met their spacing goal within 10 seconds while 
only 23% of non-IM flights were within 10 seconds of their scheduled 

times.”   – IM Benefit Report

IM provides SIGNIFICANT enhancement to Currently Available System

 “IM reduces delay in the NAS…potential for up to 25% airspace 
capacity increase” – AIRS WG

IM Increases Capacity 

IM Increases Accuracy 
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Legislative Activity around ADS-B In

US Mandates In Work (TBC) 
• ADS-B In (AIRB)
• SURF-A

Infrastructure Support
• ATC Modernization effort to 

include ADS-B In
• Leverage existing technologies

FAA Support
• Additional AIRS Funding
• Enable broader airline 

deployment



ADS-B In Worldwide



SafeRoute+ ADS-B In 

BACK UP SLIDES
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SURF-A (Surface Alerting) – Available Airbus Linefit 2028
– Runway collision avoidance with ADS-B

– Traffic Alerting to include
– Traffic entering/crossing runway during ownship takeoff
– Traffic on runway during ownship approach to runway
– Traffic on approach when ownship occupying runway

– Visual Indications on Primary flight Display  

SURF-A (Surface Alerting)
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LDG-SURV (Landing Surveillance) – Available Airbus Linefit 2026

Taxiway Landing Alerting

– This monitor is intended to alert the flight crew if not lined up with a runway at low 

altitudes.

– Alert when:

• Alert is issued when the aircraft is in air, close to landing and not aligned with a 

runway

– Outputs

• Alert (Aural)  -                “Taxiway Taxiway-Taxiway-Taxiway” (once per alert 

condition trigger)

• Visual on Primary Flight Display (PFD)

Altimeter Setting Alerting

– This monitor is intended to detect any altimetry error due to a miss-set baro 

altimeter during normal operation of the airplane

– Alert (Aural)  -                “ALTITUDE”

ADS-B In Retrofit Solutions



• TBFM tools have already increased delivery accuracy and reduced 
vectoring

• IM can further increase delivery accuracy at controlled meter points

• One impact of increased delivery accuracy is increased conformance to 
RNAV routes

• Increased conformance to RNAV → less vectoring → reduced average 
flight time and/or variation in flight time

• Reduction in flight time can be directly quantified and monetized

• Reduction in flight time variation can be used by airline to evaluate 
reduction in block time or potential addition of flights 

Airline & System Benefits of I-IM
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IM Adds Accuracy to Existing TBFM (Time-Based Flow Management) System



Airline & System Benefits of CAS-A

• Spacing improvements of CAVS extended to more weather 
conditions, improving airport arrival throughput

• Higher throughput means less delays and more reliable block 
times

• Fewer go-arounds
• No “working” the same aircraft twice
• Fuel burn avoidance
• Safety improvement 

• Flight crews more aware of their spacing (via AGD info)
• Less slowing when not needed on short final
• Better tools…better piloting
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Controller Benefits of CAS-A

• No “Deals”: CAS-A = Pilot Applied Separation

• CAS-A relieves the controller from applying standard separation (3 nm 
or 2.5 nm)

• Pilot Applied Separation is expanded to instrument approaches and through 
IMC (e.g., skinny visuals, overcast layer, haze)

• Discontinuation of vertical separation from parallel runway traffic once CAS-
A clearance is issued

• No waiting for the flight crew to see the airport

• Controllers are finding CAS benefits in hazy conditions (very common for 
DFW) and when the ceiling drops.  Examples were given whereby one 
controller was able to shorten his entire final flow after issuing one CAS 
clearance.  It reportedly shortened the final from 15 miles to 10 miles for 
several aircraft.
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• Earlier turn-ins during hazy and skinny visuals

• Fewer go-arounds

• Positive ID of TTF
• Less “we’re looking”
• No “we lost our traffic” & “we lost the airport”
• No following the wrong lead aircraft

• Tighter spacing on final

• Additionally, when a CAS clearance pulls in the final on one runway and 
is coordinated with the controller on the parallel runway, that controller 
can now lower the intercept altitude for the glideslope by 2000’ (3000’ 
instead of 5000’) which results in a shorter final for the arrival stream.  
It was stated “One CAS pulls in the whole operation.”

Controller Benefits of CAS-A (cont.)
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ADS-B IN Retrofit Architecture – AIRB, CAVS, IM, ITP

Existing MCDUs

Existing EFIS NDs

NEW Graphical AGD

A739

A735B

MCP/FCC

GPS FMSAPM

A735B
STIF, 

DTIFF, AIF, 
Ownship

TCAS 3000SP
& ADS-B In

Applications

• RED Indicates New 
Interfaces

Antenna change required when 
displacing non-ACSS TCAS

Antenna change required when 
displacing non-ACSS TCAS
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