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PREFACE

This is the third of four books which together contain a detailed
function analysis of air traffic management. The four books represent
Volume II of a five-volume report describing work performed during Phase B of
the Automation Applications Study for an Advanced Air Traffic Management System
sponsored by the Transportation Systems Center of the Department of Trans-
portation.

The first book describes the methodology employed and contains a descrip-
tion of the 17 generic air traffic management functions. It contains also
detailed descriptions of the subfunctions and tasks of Functions 1-4. The
second bock contains detailed descriptions of the subfunctions and tasks of
Functions 5-8. The third book contains similar material for Functions 9-13
and the final book contains similar material for Functions 12-17.

Preface and reference material for the entire Volume can be found in the
front of Volume IIA. The Table c¢f Contents, List of Figures and List of Tables
for this book follows.
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FUNCTION 9.0: CONTROL SPACING OF AIRCRAFT

e

PIL

* STIMULATED BY FUNCTIONS:
0 /E(A /ACET\
5.0 13.0
150
16.0
a.0
_ {——c o
Y 1.0 je—
5.0 1——‘ .

1.0:
2.0:
3.0:
4.0:
h.0:
6.0:
7.0:
8.0:
9.0:
10.0:
11.0:
12.0:
13.0:
14.0:
15.0:
16.0:
17.0;

| 129 8.0

n4a
EXDG.

TIMEY, |
Ll_,

PROVIDE FLIGHT PLANNING INFORMATION

CONTROL TRAFFIC FLOW

PREPARE FLIGHT PLAN

PROCESS FLIGHT PLAN

ISSUE CLEARANCES AND CLEARANCE CHANGES

MONITOR AIRCRAFT PROGRESS

MAINTAIN CONFORMANCE WITH FLIGHT PLAN

ASSURE SEPARATION OF AIRCRAFT

CONTROL SPACING OF AIRCRAFT

PROVIDE AIRBORNE, LANDING AND GROUND NAVIGATION CAPABILITY
PROVIDE AIRCRAFT GUIDANCE

ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS

HANDOFF ‘

MAINTAIN SYSTEM RECORDS

PROVIDE ANCILLARY AND SPECIAL SERVICES

PROVIDE EMERGENCY SERVICES

MAINTAIN SYSTEM CAPABLILITY AND STATUS INFORMATION
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9.0 CONTROL SPACING GF AIRCRAFT

9.1

9.2

9.3

9.4

9.5

Maintain Predicted Arrival/Departure Schedule for Each Airport

9,1.1 Determine identity and ETA of arriving aircraft
9.1.2 Determine identity and ETD of departing aircraft
9.1.3 List arriving and departing aircraft and ETA/ETD

Determine Requirement for Spacing Control

9.2.1 Determine airport capacity

9.2.2 Analyze predicted schedule for alternat1ng periods of
excess demand and slack

Estab]ish Runway Configuration Schedule

'9.3.1 Analyze temporal distributiocn of arrivals and departures

9.3.2 Allocate blocks of time for arrivals and departures

Determine Most Efficient Arrival and Departure Sequence/
Schedule for Runway

9.4.1 Compare predicted arrival and departure times with
runway schedule

9.4.2 Change ETA's and ETD's to be compatible with runway
schedule

Initiate Implementation of Sequence/Scheduie -

G,5,1 Select sequence/schedule change to be implemented

9.5.2 Hypothesize performance change required to implement -
desired sequence/schedule

9.5.3 Check proposed performance change for predicted conflict

9.5.4 Assess control implications of performance required to
implement sequence/schedule change

9.5.5 Submit performance changes within ex1st1ng flight p]an
to clearance function

9.5.6 Propose revised flight pTan to implement sequence/
schedule change

9.5,7 Submit revised flight plan for approval
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SUBFUNCTION DESCRIPTION

FILE: 9.1 ‘ ‘ . ,
SUBFUNCTION: Maintain Predicted Arrival/Departure Schedule for Each
Airport
FUNCTION: Control Spacing of Aircraft
OUTPUTS: List of arriving and departing aircraft by ETA/ETD
DESCRIPTION:
Purpose: To determine the identity and expected time of arrival of

all aircraft at each airport

Stimulus: Time-stimulated

Tasks: (1) Determine identity and ETA of arriving aircraft
(2) Determine identity and ETD of departing aircraft
(3) List arriving and departing aircraft by ETA/ETD

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Allocation Sensjtivities:

INPUTS: {1} From Subfunction 6.3, Predict Future Positions ETA's
of the Aircraft:

¢ Predicted long-range time=position profile

(2) From Subfunction 4.4, Determine Responsibility for
Control and Communication:

. Accepted flight plan
(3) From exogenous source:
e Time stimulus
(4) From Subfunction 5.1, Check Clearance Status:

® Request. approach
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TASK DESCRIPTION

FILE: 9.1.1

TASK: Determine Identity and ETA* of Arriving Ajrcraft

SUBFUNCTION: Maintain Predicted Arrival/Departure Schedule for Each Airport
FUNCTION; Control Spacing of Aircraft

OUTPUTS: Identity and ETA of arriving aircraft

DESCRIPTION:

Purpose: To determine the identity and expected time cof arrival of
all ajrcraft at each airport

Stimulus: Time=stimulated

Decisions and Actions:

(¥) Retrieve predicted flight profiles
(2) Determine identity of arriving aircraft
(3} Determine ETA of aircraft

Phase of Flight:

Not applicable

Critical Performance Parameters:

(1) Timeliness
{(2) Accuracy

Performance Capabilities Required:

(1} Storing and retrieving information:
) se]ective retrieval/recall

(2} Information processing:
e Analysis

Allocation Sensitivities:

External Constraints:

* ETA - estimated time of arrival
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INPUTS: (1) From Task 6.3.3, Compute Long-Range Extrapolaticns:

8 Predicted long-range time-position profile
for the aircraft

(2) From Task 5.1.3, Determine Pilot Intentions Following
Missed Approach;

e Request approach
(3) From Exogenous Source:

o Time stimulus
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TASK DESCRIPTION

?AEEE géléimine Identity and ETD* of Departing Aircraft
SUBFUNCTION: Mqintain Predicted Arrival/Departure Schedule for Each
FUNCTION: Conilggog;acing of Aircraft

QuUTPUTS: Identity and ETD of departing aircraft

DESCRIPTION:

Purpose: To determine the identity and expected time of departure
of all aircraft at each airport

Stimulus: Time-stimulated

Decisions and Actions:

(1) Retrieve approved flight plans
(2) Determine identity of departing aircraft
(3} Determine ETD of ajrcraft

Phase of Flight:

Not applicable

Critical Performance Parameters:

{1} Timeliness
(2) Accuracy

Performance Capabilities Required:

(1) Storing and retrieving information:
o Selective retrieval/recall

(2) Information processing:
o Analysis

Allocation Sensijtivities:

External Constraints:

* ETD - estimated time of departure
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INPUTS: (1) From Task 4.4,1, Receive and Enter Pilot's Response:
¢ Accepted flight plan
(2) From Exogenous Source:

e Time Stimulus
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' TASK DESCRIPTION .

FILE: 9.1.3

TASK: List Arriving and Departing Aircraft by ETA/ETD

SUBFUNCTICN: Maintain Predicted Arrival/Departure Schedule for each
Airport .

FUNCTION: Contreil Spacing of Aircraft

QUTPUTS: List of arriving and departing aircraft by ETA/ETD
DESCRIPTION:

Purpose: To compile a list of arriving and departing aircraft
ordered by the ETA/ETD of the aircraft

Stimulus: Event-stimulated by determinations of aircraft ETA's
and ETD's

Decisions and Actions:

(1) Retrjeve aircraft identities and ETA's
(2) Retrjeve aircraft identities and ETD's

(3) Compile list of aircraft arriving and departing
by ETA/ETD

Phase of Flight:

Not applicable

Critical Performance Parameters:
(1} Timeliness
(2} Accuracy

Performance Capabilities Required:

(1) Storing and retrieving information:
. Se1ective retrieval/recall

(2) Information‘processing:
e Sorting

Allocation Sensitivities:
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External Constraints:

INPUTS:

(1)

From Task 9.1.1, Determine Identity and ETA of
of Arriving Aircraft:

e Identity and ETA of arriving aircraft

From Task 9.1.2, Determine Identity and ETD
of Departing Aircraft:

e Identity and ETD of departing aircraft



SUBFUNCTION DESCRIPTION

FILE: 9.2
SUBFUNCTION: Determine Requirement for Spacing Control
FUNCTION: Control Spacing of Aifrcraft

QUTPUTS: (1) Acceptable distribution
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(2) Alternating periods of excess demand and slack

DESCRIPTION:

Purpose: To determine the traffic rate that the airport can
accormodate and to detect alternating periods of excess

demand and slack in predicted schedules

Stimulus:  Time-stimulated and event-stimulated by additions to

the predicted arrival/departure schedule

Tasks: (1)‘ Determine airport capacity

(2) Ana]yze predicted schedule for alternating per1ods

of excess demand and slack

Critical Performance Parameters:

{1) Timeliness
(2) Accuracy
(3) Validity

Allocation Sensitivities:

INPUTS: (1) From Subfunct1on 17.1, Determine Current and Forecast

Weather:

¢ Stored weather sequencés
¢ Stored weather forecast

(2)' From Subfunction 17.8, Determine Capab111ty and Status

of Ground Facilities:

& Stored data base items (ground‘facilities status)

(3) From exogencus source:
¢ Baseline capabﬁ]ity

8 Time stimulus

s Criteria. of excess demand "and sTack
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(4) From Subfunction 9.1, Maintain Predicted Arrival/
Departure Schedule for Each Airport:

o List of arriving and departing aircraft by ETA/
ETD
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TASK DESCRIPTION .

FILE: 9.,2,1 . ‘ S ‘ ,
TASK: Determine Airport Capacit ‘

SUBFUNCTION: Determine Requirement for Spacing Control
FUNCTION: Control Spacing of Ajrcraft

OUTPUTS: Airport capacity
DESCRIPTION:

Purpose: To determine the traffic rate that the'airport can
accommodate at the present time based on its base-
1ine traffic rate, the weather, and the status of
the ground facilities

Stimulus: Time-stimulated

Decisions and Actions:

(1) Determine effects of weather on baseline capacity

(2) Determine effects of the status of the ground
facilities on the baseline capacity

(3) Determine present capacity of airport

Phase of Flight:

Not applicable

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy
(3) Vvalidity

Performance Capabilities Required:

(1) Decision making:

e Induction/inference/deduction
{2) Information processing:

o Analysis
(3) Interpreting:

® Association
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Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 17.1.8, Store Weather Information:
e Stored weather sequences
¢ Stored weather forecasts
(2) From Task 17.8.5,.Storé Data Base Items:
» Stored data base items (ground facilities status)
(3) From exogenous source: |

e Baseline traffic capacity

o Time stimulus
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TASK DESCRIPTION

FILE: 9,2,2 :

TASK: Analyze Predicted Schedule for Alternating Perjods of Excess
Demand and Slack

SUBFUNCTION: Determine Requirement for Spacing Control

FUNCTION: Control Spacing of Aircraft

QUTPUTS: (1) Alternating periods of excess demand and slack
(2) Acceptable distribution (spacing not required)

DESCRIPTION:

Purpose: ' To determine if there ‘are alternating periods of excess
demand and slack in the predicted schedule of arrivals
and departures

Stimulus: Event-stimulated by additions to the predicted arrival/
departure schedule .

Decisions and Actions:

(1) Determine time period to be analyzed
(2) Determine if these are periods of excessive demand
(3) Determine if there are periods of slack

Phase of Flight:

Not applicable

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capabilities Required:

(1)  Information processing:
. ‘Ana1y51§

(2) Interpreting:
e C(lassification:

(3) Decision making:

(] Prob;bi11ty/¢ontihgency estimation
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Allocation Sensjtivities:

External Constraints:

INPUTS: {1} From Task 9.1.3, List Arriving and Departing Aircraft
by ETA/ETD:

¢ List of arriving and departing aircraft by ETA/ETD
(2) From exogenous soﬁrce:

o Criteria of excess demand and slack
{3) From Task 9.2.1, Determine Airport Capacity:

e Airport capacity
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SUBFUNCTION ‘DESCRIPTION

FILE: 9.3 - -
SUBFUNCTION: Establish Runway Configuration Schedule
FUNCTION: Control Spacing of Aircraft

OUTPUTS: Runway configuration schedule
DESCRIPTION:
Purpose: Te analyze the temporal distribution of arrivals and

departing and to allocate blocks of time for arrivals
and departures ‘

Stimulus: Event-stimulated by the determination of periods of excess
demand and slack

Tasks: (1) Analyze temporal distribution of arrivals and
departures :

(2} Allocate blocks of time for arrivals and departureé

Critical Performance Parameters:

(1) Timeliness
{(2) Accuracy

Allocation Sensitivities:

INPUTS: (1) From Subfunction 17.1, Determine Current and Forecast
Weather:

¢ Stored weather forecasts
e Stored weather sequences

(2) From Subfunction 17.8, Determine Capability and Status
of Ground Facilities:

e Stored data base items (ground facilities status)

(3) From Subfunction 9.2, Determine Requirements for
Spacing Control:

® Alternate periods of excess demand and sTack
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(4) From Subfunction 9,1, Maintain Predicted Arrival/
Departure Schedule for Each Airport:

o List of‘arriving and departing aircraft by ETA/ETD
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© TASK DESCRIPTION

FILE: 9.3.1 - S

TASK: Analyze Temporal Distribution of Arrivals and Departures
SUBFUNCTION: Establish Runway Configuration Schedule
FUNCTION: Control Spacing of Aircraft

QUTPUTS: Distribution of arrivals and departures

DESCRIPTION:

Purpose: To analyze the temporal distribution of arrivals and
departures

Stimulus:  Event-stimulated by the determination of periods of
excess demand and slack

Decisions and Actions:

(1) Determine number of arrivals and departures in
various periods of time

(2) Determine ratio of arrivals and departures in
the periods of time

Phase of Flight:

Not applicable

Critical Performance Parameters:

(]). Timeliness
(2} Accuracy

Performance Capabilities Required:

(1) Information processiﬁg:
N Analysis

(2) Interpreting:
¢ Classification

Allocation Sensitivities:

External Constraints:



INPUTS:

(1)

(2)
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Frem Task 9.1.3, List Arriving and Departing
Aircraft by ETA/ETD:

e List of arriving and departing aircraft by ETA/ETD
From Task 9.2.3, Analyze Predicted Schedule

For Alternating Periods of Excess Demand -and

Slack:

¢ Alternating perfods of excess demand and slack
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.TASK DESCRIPTION

FILE: .9.3.2 ‘
TASK: Allocate Blocks of Time For Arrivals and Departures

SUBFUNCTION: Establish Runway Configuration Schedule
FUNCTION: Control Spacing of Aircraft _
QUTPUTS: Runway configuratipn schedule
DESCRIPTION: |
Purpose: To allocate blocks of time for arrijvals and departhres

Stimulus: Event-stimulated by receipt of the analysis of arrivals
and departures ,

Decisions and Actions:

Determine allocation of blocks of time for arrivals
and departures :

Phase of Flight:

Not applicable

Critical: Performance Parameters:

{1) Timeliness
(2) Accuracy

Performance Capabilities Required:

(1) Decision making:

. Inductidn/inference/deduétion
(2) ‘Interbfeting:

s C?assificgtioﬁ

Allocatiogn Sensitivities:

External Constraints:

INPUTS: (1) From Task 9.3.1, Analyze Temporal Distribution
‘ of Arrivals and Departures:

® Disfribu;ion'of arrivais and departures
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(2) -Frﬁm Task 1?.8.5, Store Data Base Items:

e Stored data base items (ground facijlities status)
(3) From Task 17.1.8, Store Weather Information:

® Stored weather sequences

¢ Stored weather forecasts
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SUBFUNCTION DESCRIPTION

CFILE: 9.4 , :
SUBFUNCTION: Determine Most Efficient Arrival and Departure Sequence/
. Schedule .-for Runway
FUNCTION: Control Spacing of Aircraft .
OUTPUTS: (1) No ETA/ETD changes required
‘(2) Changed ETA's and ETD's
DESCRIPTION:
Purpose: To assure compatibility with runway schedule by making
necessary changes in ETA's and ETD's of arriving and
departing aircraft

Stimulus: Event-stimulated by recéipt of 1ist of arriving and departing
aircraft

Tasks: {1) Compare predicted arrival and departure times with
runway schedule

(2) Change ETA's and ETD's to be compatible with runway
schedule

Critical Performance Parameters:

{1) Timeliness
(2) Accuracy
(3) Vvalidity

Allocation Sensitivities:

INPUTS: {1} From Subfunction 9.],‘Méintain Predicted Arrival/
Departure Schedule for Each Aircraft:

e List of arriving and'departing aircraft by ETA/ETD

(2) From Subfunction 9. 3 Establish Runway Configuration
Schedule:

e Runway configuration schedule
(3) From Subfunction 17.9, Maintain User‘C1ass Information:

e Stored user class data base items
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{4) From Subfunction 17.2, Update Rules and Procedures
Information:

e Stored data base item (rules and procedures -
minimum allowable separation)
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TASK DESCRIPTION

FILE: 9.4.1 : :
TASK: Compare Predicted Arrival and Departure Times With Runway Schedule

SUBFUNCTION: Determine Most Efficient Arrival and Departure Sequence/
Schedule for Runway
FUNCTICON: Control Spacing of Aircraft
OUTPUTS: (1) Arrivals occurring during departure blocks
(2) Departures occurring during arrival blocks

DESCRIPTION:
Purpose: To compare the times of the predicted arrivals and
departures with the times allocated for arrivals and
departures in the runway schedule

Stimulus: Event-stimulated by receipt of the 1ist of arriving
and departing aircraft

Decisions and Actions:

(1) Compare each predicted arrival and departure with
the runway schedule

{2) Flag those predicted arrivals and/or deparfures
which are not compatible with the runway schedule

Phase of Fiight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capabjlities Required:

(1) Decision making:
e Comparison with standard
(2) Information processing:
e Sorting
(3) Storing and retrieving information:

e Selective retrieval/recall
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Allocations Sensitivities:

External Constraints:

INPUTS: (1) From Task 9.1.3, List Arriving and Departing Aircraft
by ETA/ETD:

o List of arriving and departing aircraft by ETA/ETD

(2) From Task 9.3.2, Allocate Blocks of Time for Arrivals
and Departures:

¢ Runway configuration schedule

/
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TASK DESCRIPTION

FILE: 9.4.2 :
TASK: Change ETA's and ETD's To Be Compatible With Runway Schedule

SUBFUNCTION: Determine Most Efficient Arrival and Departure Sequence/
Schedule for Runway
FUNCTION: Control Spacing of Aircraft

OUTPUTS: (1) Changed ETA's and ETD's
) (2) No ETA/ETD changes required
DESCRIPTION:
Purpose: To make changes in the ETA's and ETD's of the arriving
and departing aircraft so there will be compatibility

with the runway schedule

Stimulus: Event-stimulated by receipt of the compariscn of the
predicted arrivals and departures with the runway schedule

Decisions and Actions:

(1) Identify predicted ETA's and ETD's which are not
compatible with runway schedule

(2)  Determine ETA and ETD changes which will not be in
conflict with runway schedule

(3) Determine if changes are practical
(4) Make changes to ETA's and ETD's

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1} Timeliness
(2) Validity

Performance Capabilities Required:

(1) Decision making:
¢ Comparison with a standard

& Induction/inference/deduction
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(2) . Responding:

o Communication/data transmission
(3) Information processing:

* Encoding/recoding>

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Taék 9.4.1, Compare Predicted Arrival and
o Departure Times With Runway Schedules: .

o Departures occurring during arrival blocks
; Arriva]s oceurring during departure blocks

(2) From T;sk 17.9.6, Store User Class Data Base Items:
o Stored user class data base items

{3) From Task ]7;2.6, Store Data Base Item:

e Stored data base item (rules and procedures -
minimum allowable separation)
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SUBFUNCTICON:
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SUBFUNCTION DESCRIPTION

Initiate Imp]ementatioh of Sequence/Schedule

FUNCTION: Control Spacing of Aircraft

QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus;

Tasks:

(1)
(2)

Proposed revised flight plan

Performance necessary to implement sequence change

To select and check performance sequence/schedule changes to
determine performance changes within existing flight plan
or propose and revise flight plan

Event-stimulated by receipt of changed ETA's and ETD's

(1)
(2)

(3)

(7)

Select sequence/schedule change to be implemented

Hypothesize performance change required to implement
desired sequence/schedule

Check proposed performance change for predicted conflicts

Assess control implications of performance reguired to
implement sequence/schedule change

Submit performance changes within existing flight plan

Propose revised flight plan to implement sequence/
schedule change

Submit revised flight plan for approval

Critical Performance Parameters:

(1)
(2)
(3)

Timeliness
Accuracy.

Validity

Allocation Sensitivities:

INPUTS:

(1)

From Subfunction 9.4, Determine Most Efficient Arrival
and Departure Sequence/Schedule for Runway:

e Changed ETA's and ETD's



(3)

(4)

(5)
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* From Subfunction 4,2, Review Flight Plan:

¢ Priority of the proposed fiight plan

From Subfunction 17.2, Update Rules and Procedures
Information:

e Data base items (rules and procedures - minimum
allowable separation)

From Subfunction 17.9, Maintain User Class and Aircraft
Performance Capabilities Informatijon:

¢ Stored user class datq base item

From Subfunction 6.3, Predict Future Positions/ETA's
of the Aircraft:

¢ Predicted short-range time-position profiles
¢ Predicted Tong-range time-position profiles
From Subfunction 2,2, Determine System Demand:

¢ Terminal/jurisdictional total demand as a function
of time

From Subfunction 5.2, Determine Clearance to be Issued:
e Flight plan tolerances

From Subfunction 4,4, Determine Responsibility for
Control and Communication:

e Accepted flight plan

From Subfunction 6.4, Déetermine Aircraft Capability
and Status:

¢ Current aircraft capabilities
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TASK DESCRIPTION

FILE: 6.5.1

TASK: Select Sequence/Schedule Change to be Implemented
SUBFUNCTION: Initiate Implementation of Sequence/Schedule
FUNCTION: Control Spacing of Aircraft

QUTPUTS: Sequence/schedule change to be implemented
DESCRIPTION:

Purpose: To select the sequence/schedule change which should
now be implemented

Stimulus:  Event-stimulated by the receipt of changed ETA's and ETD's

Decisions and Actions:

{1) Determine changes which have the least amount of
time to be implemented ’

(2) Select changes to be implemented

Phase of Flight:

All phases except preftight and postflight

Critical Performance Parameters;

(1) Timeliness
(2) validity

Performance Capability Required:

(1} Decision makfng:
s Comparison of alternatives
s Selection/choice

(2} Interpreting:
® Association

{3) Information processing:

e Filtering
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A1location Sensitivities:

External Constraints:

INPUTS: (1} From Task 9.4.2, Change ETA's and ETD's To Be
. Compatible With Runway Schedule:

o Changed ETA's and ETD's
(2) From Task 4.2.9, Determine Flight Plan Priority:

e Priority of the proposed flight plans
(3) From Task 17.2.6, Store Data Base. Items:

e Stored data base items (rules and procedures)
(4) From Task 17.9.6, Store User Class Data Base Items:

e Stored user class data base items (aircraft
capabilities, compiled by type of aircraft)
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TASK DESCRIPTION

FILE: 9.5.2

TASK: Hypothesize Performance Change Required To Implement Desired: -
Sequence Schedule

SUBFUNCTION: Initiate Implementation of Sequence/Schedule

FUNCTION;: Control Spacing of Aircraft

OUTPUTS: (1) Control point for implementing change
{2) Required actions to implement change
DESCRIPTION:. -
Purpose: To hypothesize the performance change which would
be required to implement the selected sequence/schedule

change

Stimulus: Event-stimulated by the selection of a sequence/scheduie
change to be implemented

Decisions and Actions:

(1) Determine the kind of performance change

(2) Determine the control point for implementing
the change

(3) Determine the required actions to jmplement the
change

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capabilities Required:

(1) Decision making:

e Hypothesis formulation

¢ Induction/inference/deduction
{(2) Interpreting:

s Asscciatian
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(3) Information processing: .
e Analysis

INPUTS: ' (1) From Task 9.5.1, Select Sequence/Schedule Change
' to be Implemented:

e Sequence/schedule change to be jmplemented

(2) From Task 9.5.3, Check Proposed Performance Change
For Predicted Conflicts:

o Conflicts predicted
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TASK DESCRIPTION -

FILE: 9.5.3 s
TASK: Check Proposed Performance Change for Predicted Conflicts
SUBFUNCTION: Initiate Implementation of Sequence/Schedule
FUNCTION: Control Spacing of Aircraft
QUTPUTS: {1} No conflicts predicted

{2} Conflict(s) predicted
DESCRIPTION:

Purpose: To determine if the hypothesized performance change
is conflict free

Stimulus: .Event-stimulated by receipt of a tentative performance
change

Decisions and Actions:

(1) Develop time-position profile for hypothesized
performance change

(2) Determine identity of aircraft to be checked for
conflict

(3) Check other time-position profile for a conflict
with the hypothesized performance

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters;
(1) Timeliness
{2) Accuracy

Performance Capabilities Required:

{1) Information processing:
e Calculation

(2) Interpreting:
¢ Association

¢ Prediction
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(3) Decision'making:
e Hypothesis formulation

(4) Storing énd retrieving information:
. Se]ective retrieval/recall

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 9.5.2, Hypothesize Performance Change
Required to Implement Desired Sequence/Schedule:

¢ . Control point for implementing change
¢ Required actions to implement change
(2) From Task 6.3.3, Compute Long-Range Extrapolation:

¢ Predicted long-range time-position profiles for
the aircraft

(3) From Task 6.3.2, Compute Short-Range Extrapolations:

s Predicted short-range time-position profiles for
the aircraft
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TASK DESCRIPTION

FILE: 9.5.4

TASK: Assess Control Implications of Performance Required to Implement
Sequence/Schedule Change

SUBFUNCTICON: Initiate Implementation of Sequence/Schedule

FUNCTION: Control Spacing of Aircraft

OUTPUTS: (1) Performance requires clearance within exiéting
flight plan

(2} Performance requires flight plan change
DESCRIPTICN:

Purpose: To determine if the performance change requires a flight
plan change or falls within the existing flight plan

Stimulus: Event-stimulated by the determination that no conflicts
exist with the proposed performance change

Decisions and Actions:

(1) Determine if performance change takes aircraft
outside of its flight plan tolerances

(2) If so, determine if aircraft will remain outside
of the tolerance '

(3) Determine if clearance change or flight plan change
is required

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capabilities Reguired:

(1) Decision making:

e Comparison with a standard

¢ Induction/inference/deduction
(2) Information processing:

e Analysis
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(3) Interpreting:
~ & Prediction
(4) Storing and retrieving information:
8 Selective retrieval/recall

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 9.5.3, Check Proposed Performance
Change for Predicted Conflicts:

e No conflicts predictéd

(2} From Task 2.2.4, Determine Total Jurisdiction/Terminal
Demand:

o Terminal/jurisdiction total demand as a function
of time

(3) From Task 5.,2.2, Determine Clearance Tolerances:
® Flight plan tolerances
(4) From Task 6.4.7, Update Aircraft Capability:

s Current aircraft capability (includes performance
capability and user class) :
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TASK DESCRIPTION

FILE: 9.5.5 C

TASK: Submit Performance Changes Within Existing Flight Plan to
Clearance Function

SUBFUNCTION: Initiate Implementation of Sequence/Schedule

FUNCTION: Control Spacing of Aircraft

QUTPUTS: Performance necessary to implement sequence change
DESCRIPTION:
Purpose: To transmit to the clearance function, the necessary
performance changes required to conform to the

revised sequence/schedule

Stimulus: Event-stimulated by receipt of performance changes
requiring a clearance within the existing flight plan

Decisions and Actions:

Transmit performance changes to clearance functicn

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

Timeliness

Performance Capabjlities Required:

(1) Responding:
e Data transmission
(2) Information processing:
8 Encoding/recoding

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 9.5.4, Assess Control Implications of
Perfarmance Required to Implement Sequence/Schedule
Change:

e Performance requiring clearance within existing flight plan
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TASK BESCRIPTION

FILE: 9.5.6

TASK: Propose Revised Flight Plan To Implement Sequence/Schedule Change
SUBFUNCTION: Initiate Implementation of Sequence/Schedule

FUNCTION: Control Spacing of Aircraft

QUTPUTS: Proposed revised flight plan
DESCRIPTION: &
Purpose: To propose a revised flight plan by modifying the existing
flight plan to incorporate the performance changes required
by the sequence change

Stimulus:  Event-stimulated by the determination that the performance
change requires a flight plan change

Decisions and Actions:

(1) Determine the changes which must be made to the
existing flight plan

(2) Prepare proposed flight plan

Phase of Flight:
| All phases except preflight and postflight

Critical Performance Parameters:

{1) Timeliness
(2) Accuracy

Performance Capabilities Required:

(1) Decision making:
¢ Induction/inference/deduction
(2) Information processing:
¢ Encoding/decoding
(3) Interpreting:
¢ Classification
(4) Storing and retrieving information:

o Selective retrieval/recall
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Allocation Sensitivities:

External Constraints:

INPUTS: (1} From Task 9.5.4, Assess Control Implication
of Performance Required to Implement Sequence/
Schedule Change:
e Performance requires flight plan change
(2) From Task 4.4.1, Receive and Enter Pilot's Response:
o Accepted flight plan
(3) From Task 6.4,7, Update Aircraft Capability:

e Current aircraft capability {includes performance
capability and user class)
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TASK DESCRIPTION

FILE: 8.5.7
TASK: Submit Revised Flight Plan for Approval
SUBFUNCTION: Initiate Implementation of Sequence/Schedule
FUNCTION: Control Spacing of Aircraft
QUTPUTS: Proposed revised flight plan
DESCRIPTION:
Purpose: To submit the revised flight plan for approval

Stimulus: Event-stimulated by the préparation of a proposed
flight plan

Decisions and Actions:

Transmit revised flight plan to approval function :

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

Timeliness

Performance Capabilities Réﬁgired:

(1) Responding:
e Data transmission
(2) Information processing:
& Encoding/recoding

Allocation Sensitivities:

External Constraints:

INPUTS: From Task 9,5.68, Propose Revised Flight Plan:

e Proposed revised flight plan
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Table 4.9-I: Flow of‘Information

Functiogn 9.0: Contrel Spdcing of Aircraft

INPUTS QUTPUTS
TASK IDENTIFICATION SOURCE |  IDENTIFICATION DESTIN.
9.1.1 *Time stimulus Exog. - Ideptjfy and ETA of 9.1.3
Predicted Tong-range arriving aircraft
time-position profile
Request approach 5.1.3
9.1.2 *Time stimulus Exog. {Identify and ETD of 9.1.3
Accepted flight plan 4.4,1 departing aircraft
9.1.3 *Identity and ETA of 9.1.1 {List of arriving and 9.2.2
arriving aircraft departing acft by 9.4.1
*Identity and ETD of de- 9.1.2 |ETA/ETD 9.3.1
parting aircraft
9.2.1 *Stored weather sequences |17.1.8 |Airport capacity 9.2.2
Stored weather forecasts |17.1.8
Ground facilities status [17.8.5
*Time stimulus Exog.
Baseline capacity Exog.
9.2.2 *ist of arriving and de- 9.1.3 ]Distribution of 9.3.2
parting aircraft by ETA/ arrivals and departure
ETD
Airport capacity 9.2.1 Accepfab]e distribu- End
. . tion (Spacing not
Criteria for excess Exog. .
demand and slack | required)
5.3.1 List of arriving and 9.1.3 {Distribution of §.3.2
departing aircraft arrivals and departure
*Alternating periods of 9.2.1
excess demand and slack
9.3.2 Stored weather sequences |17.1.8 |Runway configuration 9.4.1
Stered weather forecasts _17.].8 schedule
*Distribution of arrivals 9.3.1
and departures
Ground facilities status |17.8.5

*Task stimulys
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Table 4.9-I:. Flow of Information
Function 9.0: Control Spacing of Aircraft (Cont'd.)

INPUTS QUTPUTS
TASK IDENTIFICATION SOURCE |  IDENTIFICATION DESTIN. |
9.4.1 *List of arriving and 9.1.3 |Arrivals occuring 9.4.2
departing aircraft by during departure
ETA/ETD blocks
Runway configuration §.3.2 |Departures occuring 9.4.2
schedule arrival blocks
9.4.2 *Departures occuring 9.4.1 |Changed ETA's & ETD's | 9.5.1
during arrival blocks No ETA/ETD changes End
*Arrivals occuring during 9.4.1 |required
departure blocks '
User class data 17.9.6
Min. allowable separation| 17.2.%6
9.5.1 *Changed ETA's and ETD's .4.2 |Sequence/schedule 9.5.2
 Priority of the proposed .2.9 ;Zgggz to be fmple-
flight plans
Rules and procedures 17.2.6
User class data 17.9.6
3.5.2  *Sequence/schedule change 9.5.1 [Control point for 9.5.3
to be implemented implementing change
Conflicts predicted 9.5.3 |Required actions to 9.5.3
implement change
9.5.3 Control point for 9.5.2 [No conflicts pre- 9.5.4
implementation change dicted
*Required actions to imp]e4 9.5.2 [Confiicts predicted g.5.2
mented change
Predicted long-range timeJ' 6.3.3
position profiles
Predicted short-range 6.3.2
time position profiles
9.5.4 *No conflicts predicted Performance requiring | 9.5.5
. e e ae s learance within
Terminal/jurisdictional |clears
total demand as a func- existing f1t plan
tion of time
Flight plan tolerances .2
Current aircraft 7
capabilities
*Task stimulus
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Table 4.9-1: Flow of Information
Function, 9.0: Control Spacing of Aircraft (Cont'd.)

INPUTS

- QUTPUTS
IDENTIFICATION SOURCE IDENTIFICATION DESTIN.
9.5.5 *Performance requiring 9.5.4 [|Perfermance necessary | 5.2.2
clearance within existing to implement sequence
flight plan |change
9.5.6 *porformance requiring f1t | 9.5.4 Prbposed revised flt 9.5.7
plan change plan
Accepted flight pian 4.4.1
Current acft capability 6.4.7
9.5.7 | *Proposed revised flight 8.5.6 {Revised flight plan 4.1.1
plan 4.1.2
4.2
4.2.2
4.2.3
4.2.4
4.2.5
4.2.7
4.2.9
4.2.10

*Task stimulus
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FUNCTION 10.0: PROVIDE AIRBORNE, LANDING AND
GROUND NAVIGATION CAPABILITY

* STIMULATED BY FUNCTIONS:

* 40 1o
aa 50 12.0 Z 5 Z i
80 1.0 EXDG. ACFY.

M 1o
8.0

soi| P isalE YR

1
w
=

b
F
=

1.0: PROVIDE FLIGHT PLANNING INFORMATION
2.0: CONTROL TRAFFIC FLOW
3.0: PREPARE FLIGHT PLAN
4.0: PROCESS FLIGHT PLAN
5,0: ISSUE CLEARANCES AND CLEARANCE CHANGES
6.0: MONITOR AIRCRAFT PROGRESS
7.0: MAINTAIN CONFORMANCE WITH FLIGHT PLAN
B.0: ASSURE SEPARATION OF AIRCRAFT
9.0: CONTROL SPACING OF AIRCRAFT ‘
10.0: PROVIDE AIRBORNE, LANDING AND GROUND NAVIGATION CAPABILITY
11.0: PROVIDE AIRCRAFT GUIDANCE
12.0: ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS
13.0: HANDOFF
14.0: MAINTAIN SYSTEM RECORDS
15.0: PROVIDE ANCILLARY AND SPECIAL SERVICES
16.0: PROVIDE EMERGENCY SERVICES
17.0: MAINTAIN SYSTEM CAPABILITY AND STATUS INFORMATION




10.0

NOTE:
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PROVIDE AIRBORNE, LANDING AND GROUND NAVIGATION CAPABILITY
10.1 Produce and Transmit Enroute Navigation Signals
10.2 Produce and Transmit Landing Navigation Signals

10.3 Produce and Transmit Ground Navigation Signals

The airborne, landing and ground navigation service provides a
position location capability which is available for use by the
aircraft. It does not determine an aircraft's position, merely
provides signals which may be used onbbard the aircraft to make
that determination. These signals are produced and transmitted
by the function equipment. Their production places no demands
on the "controllers". This results in the “function® which pro-
duces that service being considerably different from the other
ATM functions.

This function does not utilize inputs produced by the other
functions, nor produce outputs used by them. It does not require
a series of man-machine interactions to produce the service pro-
vided.

There are, of course, monitoring, calibration, and maintenance
tasks which must be performed. However, monitoring to determine

if the function equipment is operating properly has been included
with similar tasks in Function 17.0, Maintain System Capability

and Status Information. The nature of calibration and maintenance
activities are a function of system implementation. They are not
generic air traffic management activities, Therefore, the analysis
of Function 10.0 has not been extended to the function level.
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FUNCTION 11.0: PROVIDE AIRCRAFT GUIDANCE

* STIMULATED BY FUNCTIONS:

. 80 no ——77 E;:
ue | 50 120 /X086, ACFT, :

60 13.0

70 ND
a0

- 1D 15.0 '
|7 A 16.0
» 30 ~ 40

20

100 (&

1.0:
2.0:
3.0:
4.0:
5.0:
6.0:
7.0:
8.0:
9.0:

10.0:
11.0:

12.0:
13.0:
14.0:
15.0:
16.0:
17.0:

10 ‘—’ 12.0 80
i K—- 7.0
EX0G.
ZTIMEE

PROVIDE FLIGHT PLANNING INFORMATION

CONTROL TRAFFIC FLOW

PREPARE FLIGHT PLAN

PROCESS FLIGHT PLAN

ISSUE CLEARANCES AND CLEARANCE CHANGES

MONITOR AIRCRAFT PROGRESS

MAINTAIN CONFORMANCE WITH FLIGHT PLAN

ASSURE SEPARATION OF AIRCRAFT

CONTROL SPACING OF AIRCRAFT

PROVIDE AIRBORNE, LANDING AND GROUND NAVIGATION CAPABILITY
PROVIDE AIRCRAFT GUIDANCE

ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS

HANDOFF

MAINTAIN SYSTEM RECORDS

PROVIDE ANCILLARY AND SPECIAL SERVICES

PROVIDE EMERGENCY SERVICES

MAINTAIN SYSTEM CAPABILITY AND STATUS INFORMATION
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11.0 PROVIDE AIRCRAFT GUIDANCE
11.1 Initiate/Terminate Guidance

11.1.1 Determine desired position
11.1.2 Determine requirements for further vectoring

11.2 Compute Vector Requirements

11.2.1 Measure course and distance
11.2.2 Compute time interval
11.2.3 Compute ground speed
11.2.4 Compute altitude difference

11.3 Compute Air Vector

11.3.1 Compute airspeed
11.3.2 Compute vertical speed
11.3.3 Compute heading-

11.4 Compute Guidance Commands

11.4.1 'Compute heading command‘
11.4.2 Compute airspeed command ‘
11.4.3 Compute vertical épeed command

11.5 Compile and Transmit Guidance Instructions

11.5.1 Compile vectoring instructions
11.5.2 Transmit vectoring instructions to pilot
11.5.3 Assess aircraft response



SUBFUNCTION DESCRIPTION

FILE: 17.1
SUBFUNCTION: Initiate/Terminate Guidance
FUNCTION: Provide Aircraft Guidance

4.11-3

QUTPUTS: (1) Vectoring not required
(2) Course vectoring required
‘(3) Desired x and y
{4) Speed vectoring required
.(5) Desired t
(6) Altitude vectoring required
(7) Desired h

DESCRIPTION:

Purpose: To initiate or terminate guidance for the aircraft

Stimulus: Event-stimulated by receipt of:

e A request for vectoring from the pilot as a
result of a hazardous weather warning

o A pilot-initiated vectoring request

e Vectoring instructions as a result of a clearance

® Description of guidance assistance required

(special service)

e Description of guidance required (emergency)

Tasks: (1) Determine desired position

(2) Determine requirements for further vectoring

Critical Performance Parameters:

(1) Accuracy
(2) Timeliness
{3) Speed

(4) Validity
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Allocation Sensitivities:

INPUTS: (1) From the aircraft:
¢ Vectoring request

(2) From Subfunction 5.2, Determine Clearance To Be
Issued:

e Vectoring requirement

(3) From Subfunction 12.3, Notify Pilot of Imminent
Encounter with Hazardous Weather Phenomenon:

¢ Request for vectoring

(4) From Subfunction 17.1, Determine Current and
Forecast Weather:

e Stored severe weather phenomena data

(5) From Subfunction 11.5, Compile and Transmit
Guidance Instructions:

¢ Responding as commanded
(6) From Subfunction 6.1, Determine Present Position:

¢ Present aircraft position (x, y, h & t)
correlated with identification

(7) From Subfunction 17.6, Updafe Hazards to Flight
Information:

s Stored data base items (hazards to flight)

(8) From Subfunction 16.2, Determine Required Response
to Emergency:

® Description of guidance assistance required

{3) From Subfunction 15.2, Initiate Action to Provide
Service: :

# Description of guidance required
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TASK DESCRIPTION

FILE: 11.1.1

TASK: Determine Desired Position
SUBFUNCTION: Initiate/Terminate Guidance
FUNCTION: Provide Aircraft Guidance

OUTPUTS: {1) Desired x and y
(2) Desired t
(3) Desired h

DESCRIPTION:

Purpose: To determine the desired position or positions to which
the aircraft should be vectored, and the time it should
arrive (if required)

Stimulus: Event-stimulated, by receipt of: (1) A request for
vectoring from the pilot as a result of hazardous weather
warning, (2) a pilot-initiated vectoring request, (3)
vectoring instructions as a result of a clearance action,
or {4} an indication that the aircraft is responding as
commanded, or an emergency or special service

Decisions and Actions:

(1) Determine if desired time of arrival is a
necessary parameter in this instance

(2) Determine the x and y coordinates of each
vector position

(3) Determine the height(s) at each vector pesition

(4) If time has been determined to be a necessary
parameter, determine time (t) at each vector
pasition

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Accuracy
(2) Timeliness
(3) Speed

(4) Vvalidity
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Performance Capabilities Required:

(1) Classification:
| ® Association
{2) Decision making:
e Induction/inference/deduction
(3) Information processing:
e Calculation

Allocation $ensit1vities:

External Constraints:

INPUTS: (1) From the aircraft:
o Vectoring request

(2) From Task 5.2.4, Determine Required Clearance
Instructions:

# Vectoring requirement
{3) From Task 12.3.4, Receive‘P11ot Response:
¢ Vectoring desired _
(4) From Task 17.1.8, Store Weather Information:
® Stored severe weather phenoﬁena data
(5) From 17.6.6, Store Data Base Items:
¢ Stored data base items (flight hazards)
(6) From Task 11.5.3, Assess Aircraft Response:
# Responding as commanded

(7) From Task 16.2.9, Determine Required Guidance
Assistance:

e Description of guidance assistance required
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(8) From Task 15.2.2, Determine Guidance Service
Required:

e Description of guidance required
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TASK DESCRIPTION

FILE: 11.1.2
TASK: Determine Requirements for Further Vectoring
SUBFUNCTION: Initiate/Terminate Guidance
FUNCTION: Provide Aircraft Guidance
QUTPUTS: (1) Vectoring not required

(2) Speed vectoring requiréd

(3) Course vectoring required

(4) Altitude vectofing required
DESCRIPTION:

Purpose:  To determine if further vectoring is required, and if so,
the type of vectoring which is reguired

Stimulus:  Event-stimulated by determination of desired x, y, h & t

Decisions and Actions:

(1) Determine if vectoring has been done to all previously
determined positions, compare present positions and
desired positions

(2) Determine if altitude vectoring is required

(3) Determine if course vectoring is required

(4) Determine if speed vectoring is required

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Vvalidity
(3} Accuracy

Performance Capability Required:

" (1) Decision making:

e - Induction/inference/deduction
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(2) Storing and retrieving information:
e Short-term memory
¢ Selective retrieval/recall
(3) Sensing:
# Recognition of dynamic change
® Recognition of discreet change
(4) Information Processing:
e Analysis
"{5) Interpreting:
e Classification

Allocation Sensitivities:

External Constraints:

IN?UTS: (1) From Task 11.1.7, Determine Desired Positions:
¢ Desired x +y
¢ Desired t
o Desired h

(2) From Task 6.1.1, Receive/Enter Correlated Position
and Identification (or Task 6.1.3 or 6.1.5):

o Correlated position and identification



Page 4.11-10
SUBFUNCTION DESCRIPTION.

FILE: 11.2 ‘

SUBFUNCTION: Compute Vector Reguirements
FUNCTION: Provide Aircraft Guidance
QUTPUTS: (1) Required course
Time interval

)
2)
(3) Required ground speed
4)

( Altitude difference
DESCRIPTION:
Purpose: To determine the requirements for course, groundspeed,

and altitude to be used for computing vectors

Stimulus:  Event-stimulated by determination of the desired x, vy,
t and h

Tasks: (1) Measure course and distance
(2) Compute time interval
(3) Compute ground speed
(4) .Compute altitude difference

Critical Performance Parameters:

(1) Timeliness
(2) validity
(3) Accuracy

Allocation Sensitivities:

INPUTS: (1) From Subfunction 11.1, Initiate/Terminate Guidance:
e Course vectoring required
e Desired x:and ¥ -
8 Speed vectofing required
¢ Desired t
o Altitude vectoring required

¢ Desired h
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{2) From Subfunction 6.1, Determine Present Position:
e Present x and Y.
e Present t

8 Present h
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TASK DESCRIPTION

FILE: 11.2.1

TASK: Measure Course and Distance

SUBFUNCTION: Compute Vector Requirements

FUNCTION: Provide Aircraft Guidance

OUTPUTS: (1) Required course to desired x and y
(2) Distance to desired x and y

DESCRIPTION:

Purpose: To determine the course and distance between the
present position and the desired position

Stimulus:  Event-stimulated by the determination that course
vectoring is required

Decisions and Actions:

(1) Determine distance between present and
desired positions

{2) Determine course from bresent to desired
position

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
{2) Validity
(3) Accuracy

Performance Capabilities Required:

(1) Information processing:
s Calculation
(2) Storing and retrieving information:

¢ Selective retrieva]/reta]]
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Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.1.7, Determine Desired Positions:
® Desired x and y

(2) From Task 11.1.2, Determine Requirement for
further Vectoring:

® Course vectoring required

(3) From Task 6.1.1, Receive/Enter Correlated
Position and Identification {or Task 6.1.3 or 6.1.5):

# Correlated position and identification
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TASK DESCRIPTION

FILE: 11.2.2

TASK: Compute Time Interval

SUBFUNCTION: Compute Vector Requirements
FUNCTION: Provide Aircraft Guidance

QUTPUTS: Time intervail
DESCRIPTION:
Purpose: To determine the time interval from the present time

to the desired time of -arrival

Stimulus: Event stimulated, by the determination that speed
vectoring is required

Decisions and Actions:

Determine time interval (difference between present
t and desired t)

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
{2) Accuracy

Performance Capabilities Required:

{1) Information processing:

| e Calculation

(2) Storing and retrieving information:
. Se]ective retrieval/recall

A116cation Sensitivities:

External Constraints:
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. INPUTS: {1) From Task 6.1.1, Receive/Enter Correlated
Position and Identification (or Task 6.1.3 or 6.1.5):

¢ Correlated position and identification (for
present t)

(2) From Task 11.1.1, Determine Desired Positions:

o Desired t

(3) From Task 11.1.2, Determine Requirement for
Further Vectoring:

¢ Speed vectoring required
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TASK DESCRIPTION

A

FILE: 11.2.3

TASK: Compute Ground Speed

SUBFUNCTION: Compute Vector Requirements
FUNCTION: Provide Aircraft Guidance
QUTPUT: Required ground speed
DESCRIPTION:

Purpose: To determine the'ground speed required to cover the
required distance in the allowable time interval

Stimulus: Event-stimulated by receipt of the allowable time
interval and the distances to x and y

Decisions and Actions:

Compute ground speed

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:.

(1) Timeliness
(2) Accuracy

Performance Capabilities Required:

Information processing:
¢ Calculation

.AlTocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.2.1, Measure Course and Distance:
¢ Distance to desired x and y
{2) From Task 11.2.2, Compute Time Interval:

e Time interval
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TASK DESCRIPTICN

FILE: 11.2.4

TASK: Compute Altitude Difference
SUBFUNCTION: Compute Vector Reguirements
FUNCTION: Provide Aircraft Guidance

QUTPUT: Altitude difference
DESCRIPTION:
Purpose: To determine the amount of altitude change required
(difference between present altitude and desired
altitude)

Stimulus:  Event-stimulated by the determination that altitude
vectoring is required

Decisjons and Actions:

Determine altitude difference

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capabilities Required:

Information processing:

e Calculation

Allocation Sensitivities:

External Constraints:

INPUTS: - {1) From Task 11.1.2, Determine Requirements for
"Further Vectoring:.

¢ Altitude vectoring required
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(2) From Task 11.1.1, Determine Desired Positions:
e Desired h,

(3} From Task 6.1.1, Receivé/Enter Correlated
Position and Identification {or Task 6.1.3
or 6.1.5) ;

e Correlated position and identification
(for altitude)



FILE: 11.3

SUBFUNCTION:

FUNCTION:
OUTPUTS:

DESCRIPTION:

Purpose:

" Stimulus:

Tasks:
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SUBFUNCTION DESCRIPTION

Compute Air Vector
Provide Aircraft Guidance

(1) Required heading
(2) Reguired airspeed

(3) Required vertical speed

To determine the air vectors which are required to get the
aircraft on the desired course, ground speed and altitude

Event-stimulated by the determination of the vector
requirements for course, ground speed, and altitude

(1) Compute airspeed
(2) Compute vertical speed

(3) ‘Compute heading

Critical Performance Parameters:

(1) Timeliness

(2) Accuracy

Allocation Sensitivities:

INPUTS:

(1) From Subfunction 17.1, Determine Current and
Forecast Weather:

® Stored weather sequences
@ Stored weather forecasts
(2) From Subfunction 11.2, Compute Vector Requirements:
e Required course
¢ Required ground speed
& Altitude difference

¢ Time interval
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(3) From the aircraft:

® Present heading
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TASK DESCRIPTION

FILE: 11.3.1

TASK: Compute Airspeed

SUBFUNCTICN: Compute Air Vector
FUNCTION: Provide Aircraft Guidance
OUTPUT: Required airspeed
DESCRIPTION:

Purpose: To determine the airspeed required to attain
the required ground speed

Stimulus: Event-stimulated, by the determination of the
required ground speed

Decisions and Actions:

Compute airspeed

Phase of Flight:

A11 phases of flight except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

" Performance Capability Required:

Information processing:
e Calculation

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 17.1.8, Store Weather Information:

@ Stored weather sequences (for wind speed and
direction) :
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(2} From Task 11.2.3, Compute Ground Speed:
s Required ground speed
(3) From Task 11.2.1, Measure Course and Distance:

¢ Required course
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TASK DESCRIPTION

FILE: 171.3.2

TASK: Compute Vertical Speed
SUBFUNCTION: Compute Air Vector
FUNCTION: Provide Aircraft Guidance

QUTPUT: Required vertical speed
DESCRIPTION:
Purpose: To determine the required vertical speed for the aircraft

Stimulus: Event—stimujated by the determination that there is a
difference between present and desired altitute

Decisions and Actions:

Compute vertical speed requirement

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

{1) Timeliness
(2} Accuracy

Performance Capability Required:

Information processing:

& Calculation

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.2.2, Compute Time Interval:
e Time interval ,
(2) From Task 11.2.4, Compute Altitude Difference:

e Altitude difference
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TASK DESCRIPTION

FILE: 11.3.3
TASK: Compute Heading
SUBFUNCTION: Compute Air Vector
FUNCTION: Provide Aircraft Guidance
OUTPUT: . Required heading
DESCRIPTION:
Purpose: To determine the heading for the aircraft
Stimulus: Event-stimulated by the determination of a required
course for the aircraft which is different from its
present course

Decisions and Actions:

Compute heading
Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capability Required:

Information processing:
e Calculation

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.2.1, Measure Course and Distance:
® Required course
(2) From Task 11.3.1, Compute Airspeed:

e -Required airspeed



Page 4,11-25

(3) From Task 17.1.8, Store Weather Information:

¢ Stored weather sequences (for wind speed and
direction)
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SUBFUNCTICN DESCRIPTION

FILE: 11.4
SUBFUNCTION: Compute Guidance Commands
FUNCTION: Provide Aircraft Guidance
OUTPUTS: (1) Heading command

(2) Airspeed command

(3) Vertical speed command

DESCRIPTION:

Purpose: To determine the guidance commands for-the aircraft to
attain the required air vector

Stimulus:  Event-stimulated by determination of the required
heading, airspeed, and/or vertical speed

Tasks: ) Cohpute heading command
(2) Compute airspeed command

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Allocation Sensitivities:

INPUTS: (1) From Subfunction 11.3, Compute Air Vector:
¢ Required heading
® Required airspeed
& Required vertical speed
(2) From the aircraft:
¢ Present heading
@ Present airspeed

¢ Present vertical speed
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TASK DESCRIPTION

FILE: 11.4.1

TASK: Compute Heading Command
SUBFUNCTION: Compute Guidance Commands
FUNCTION: Provide Aircraft Guidance

QUTPUT: Heading command (e.g., turn right/left degrees
to a heading of degrees)
DESCRIPTION:
Purpose: To determine the command which will get the aircraft

to the required heading

Stimulus: Event-stimulated by the determination of the required
heading for the aircraft

Decisions and Actions:

(1) Compute deviation between present heading and
required heading

(2) Determine direction (right/left) of turn required
{3) Determine heading command

Phase of Flight:

A1 phases except preflight and postflight

Critical Performance Parameters:
(1) Timeliness
(2) Accuracy

Performance Capabilities Required:

(1) Information processing:
e Calculation
o Encoding/decoding
(2) Interpreting:

e Classification
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Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.3.3, Compute Heading:
¢ Required heading
(2) From the aircraft

8 Present heading
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TASK DESCRIPTION

FILE: 11.4.2

TASK: Compute Airspeed Command
SUBFUNCTION: Compute Guidance Commands
FUNCTION: Provide Aircraft Guidance

QUTPUT: Airspeed command (e.g., increase/decrease airspeed
knots to ___ knots)

DESCRIPTION:

Purpose: To determine the command which will get the aircraft to
the required airspeed

Stimulus:  Event-stimulated by the determination of the required
airspeed

Decisions and Actions:

(1) Compute deviation between present airspeed and
required airspeed

(2) Determine direction (increase/decrease) of change
(3) Compile airspeed command

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
{(2) Accuracy

Performance Capabilities Required:

(1} Information processing:
- & Calculation |
e Encoding/decoding
(2) Interpreting:

e Classification



Page 4.11-30

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.3.1, Compute Airspeed:
e Required airspeed
"(2) From the Aircraft:

e Present airspeed .
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TASK DESCRIPTION

FILE: 11.4.3

TASK: Compute Vertical Speed Command
SUBFUNCTION: Compute Guidance Commands
FUNCTION: Provide Aircraft Guidance

OUTPUT: Vertical speed command {e.g., increase/decrease rate of
climb/descent to ft/min.)

DESCRIPTION:

Purpose: To determine the vertical speed command which will get
the aircraft to the required altitude

Stimulus: Event-stimulated by the determination of the required
vertical speed for the aircraft

Decisions and Actions:

(1) Compute difference between present and required
vertical speed ‘ '

{2) Determine direction of deviation and of required
change

(3) Compile vertical speed command

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capability Required:

(1) Information processing:
s Calculation
8 Encoding/decoding
(2) Interpreting:

8 Classification
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Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.3.2, Compute Vertical Speed:
® Required vertical speed
(2) From the aircraft:

¢ Present vertical speed



FILE: 11.5

SUBFUNCTION:

FUNCTION:
QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus:

Tasks:
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SUBFUNCTION DESCRIPTION

Compile and Transmit Guidance Instructions
Provide Aircraft Guidance

(1) Transmitted vectoring message

(2) Responding as commanded

(
(3) Not responding as commanded, retransmit
(

3
4) Not responding as commanded, declare emergency

To compile and transmit the guidance instructions to
the aircraft

Event-stimulated, by the determination of the heading
command, airspeed command, and/or vertical speed command

(1) Compile vectoring instructions
{2) Transmit vectoring instructions to the aircraft

(3) Assess aircraft response

Critical Performance Parameters:

{1) Timeliness
{2) validity

(3) Completeness

Allocation Sensitivities:

INPUTS:

(1} From Subfunction 11.4, Compute Guidance Commands:
e Heading command A
o Airspeed command
o Vertical speed command

(2} From the aircraft:

¢ Heading
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¢ Airspead
¢ Vertical speed
(3) From exogenous source:

¢ Vectoring message format
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TASK DESCRITPION

FILE: 11.5.1

TASK: Compile Vectoring Instructions

SUBFUNCTION: Compile and Transmit Guidance Instructions
FUNCTION: Provide Aircraft Guidance

QUTPUT: Vectoring message

DESCRIPTION:
Purpose: To compile the vectoring instructions for the aircraft
Stimulus: Event-stimulated by the computation of heading, air-

speed, and/or vertical speed commands

Decisions and Actions:

(1) Determine if all necessary computations have
been completed

(2) Compile message

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

{1) Timeliness
(2) Validity
(3) Completeness

Performance Capability Required:

- (1) Decision making:
¢ Induction/inference/deduction
(2) Information processing:
e Encoding/decoding
(3) Interpreting:

e C(Classification
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Allocation Sensitivities:

External Constraints:

INPUTS: (1} From exogenous source:
e Vectoring message format
(2} From Task 11,4.1, Compute Heading Command:
o Heading command
(3) From Task 11.4.2, Compute Airspeed Command:
e Airspeed command
(4) From Task 11.4.3, Compute Vertical Speed Command:

e Vertical speed command

o
i
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TASK DESCRIPTION

FILE: 11.5.2

TASK: Transmit Vectoring Instructions to Pilot
SUBFUNCTION: Compile and Transmit Guidance Instructions
FUNCTION: Provide Aircraft Guidance

QUTPUT: Transmitted vectoring message
DESCRIPTION:
Purpose: To transmit the”cdmpi]ed vectoring instructions to
the pilot

Stimulus: Event-stimulated by the determination of the vectoring
instructions

Decisions and Actions:

(1} Determine transmission channel
(2) Transmit message to pilot

Phase of Flight:

A1 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Performance Capabilities Required:

(1) Decision making:

e Selection/choice
(2} Responding:

e Communication

& Data transmission
(3) Information processing:

¢ Encoding/decoding
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Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.5.1, Compile Vectoring Instructions:

¢ Vectoring message
(2) From Task 11.5.3, Assess Aircraft Response:

® Not responding as commanded, retransmit



FILE: 17.5.3
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TASK DESCRIPTION

TASK: Assess Aircraft Response

SUBFUNCTION:

Compile and Transmit Guidance Instructions

FUNCTION: Provide Aircraft Guidance

QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus:

(1) Responding as commanded
{2) Not responding as commanded, retransmit

{3) Not responding as commanded, declare emergency

To determine if the aircraft has received the correct
vectoring instructions and is executing them correctly,
or needs the message retransmitted or an emergency
declared

Event-stimulated by the transmission of the vectoring
message

Decisions and Actions:

(1) Determine if the aircraft is responding as
commanded

(2) If not, determine if the message should be
retransmitted or an emergency declared

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness

(2) validity

Performance Capabilities Required:

(1) Decision making:
e Comparison with standard
¢ Selection/choice

¢ Induction/inference/deduction



Page 4.11-40

(2) Monitoring:
e Watch-keeping
(3) Sensing:
¢ Discrimination
(4) Information processing:
e Ordering
(5) Interpreting:
e Pattern Recognition

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 11.5.2, Transmit Vectoring Instructions
to Pilot:

¢ Transmitted vectoring message

*
(2) From the aircraft:
¢ Heading

¢ Airspeed

& Vertical speed

* .
NOTE: In the absence of inputs from the aircraft, changes in position
of the aircraft could be used.



Table 4.11-1.
Function 11.0:
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Flow of Information

Provide Aircraft Guidance

INPUTS QUTPUTS
TASK IDENTIFICATION SOURCE |  IDENTIFICATION FDESTIN.
11.1.1 | *Vectoring desired Acft Desired x and y 11.1.2
*Yectoring requirement 5.2.4 n.z.1
*Request for vectoring 12.3.4 Desired 1 }}‘;'g
*Description of guidance 16.2.9 .
assistance required Desired h }}';'2
Stored severe weather 17.1.8
phenomena :
Flight hazard information |17.6.6
Responding as commanded [11.5.3
Description of guidance
required 15.2.
Special service no longer {15.1.2
required
11.1.2 | *Desired x and y 171.1.1 Vectoring not required{ End
*Desired t 11.1.1 |Speed vectoring req'd.|11.2.2
*Desired h ’ "11.1.1 \|Course vectoring req'd{11.2.1
Correlated position 6.1.1 |Altitude vectoring 11.2.4
and {identification 6.1.3 required
6.1.5
11.2.1 Desired x and ¥y 11.1.1 Rquired course to 11.3.1
*Course vectoring required |11.1.2 d?s1red X&Y 1.3.3
Correlated position and 6.1.1 ‘§1§t$nce to desired |11.2.3
identification 6.1.3
6.1.5
11.2.2 Desired t 11.1.1 | Time interval 11.2.3
*Speed vectoring required |11.1.2 11.3.2
Correlated position and 6.1.1
jdentification 6.1.3
6.1.5
11.2.3 | *Distance to required x & y[11.2.1 | Required ground speed |[11.3.1
*Time interval 11.2.2 ‘

*Task stimulus
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Table 4.11-I. Flow of Informatien
Function 11.0: Provide Aircraft Guidance {(Cont'd.)

INPUTS QUTPUTS ‘
TASK IDENTIFICATION SOURCE | = IDENTIFICATION IDESTIN.
11.2.4 |*A1titude vectoring req'd. |[11.1.2 [Altitude difference 11.3.2
Desired h 11.7.1
Correlated position and 6.1.1
identification 6.1.3
6.1.5
11.3.1 | Stored weather seguences 17.1.8 | Required airspeed }}.3.3
4.
*Required ground speed 11.2.3
Required course 11.2.1
11.3.2 | Time interval 11.2.2 |Required vertical spd.|11.4.3
*Altitude difference 11.2.4
11.3.3 | Present heading Acft Required heading 11.4.1
*Required course 11.2.1
Required airspeed 11.3.1
Stored weather sequences 17.1.8
11.4.1 | *Required heading 11.3.3 | Heading command 11.5.1
Fresent heading Acft
11.4.2 |*Required airspeed 11.3.1 [Airspeed command 11.5.1
Present airspeed Acft
11.4.3 |*Required vertical speed 11.3.2 |Vertical speed command| 11.5.1
Present vertical speed Acft
11.5.17 | Vectoring message format Exog. Vectoring message 11.5.2
*Heading command 11.4.1
*Airspeed command 11.4.2
*Vertical speed command 11.4.3
17.5.2 #Vectoring message 11.5.1 |Transmitted vectoring jAcft
Not responding as commanded|11.5.3 |MeSSage }?-g-;

retransmit
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Table 4.11-1. Flow of Information
Function 11.0: Provide Aircraft Guidance (Cont'd.)

INPUTS QUTPUTS
uASK IDENTIFICATION SOURCE |  IDENTIFICATION DESTIN.

11.5.3 | *Transmitted vectoring 11.5.2 |Responding as 11.1.1
message commanded 14.2.1
Heading Acft |Not responding as 11.5.2
commanded , . retransmit [14.1.1
Airspeed ‘ Acft 14.2.1
Not responding as 14.2.1
. lcommanded, declare 16.1.3

emergency

Vertical speed . Acft
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FUNCTION 12.0: ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS

* STIMULATED BY FUNCTIDNS:
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PROVIDE FLIGHT PLANNING INFORMATION

CONTROL TRAFFIC FLOW

PREPARE FLIGHT PLAN

PROCESS FLIGHT PLAN

ISSUE CLEARANCES AND CLEARANCE CHANGES

MONITOR AIRCRAFT PROGRESS

MAINTAIN CONFORMANCE WITH FLIGHT PLAN

ASSURE SEPARATION OF AIRCRAFT

CONTROL SPACING OF AIRCRAFT

PROVIDE AIRBORNE, LANDING AND GROUND NAVIGATION CAPABILITY
PROVIDE AIRCRAFT GUIDANCE

ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS

HANDOFF

MAINTAIN SYSTEM RECORDS

PROVIDE ANCILLARY AND SPECIAL SERVICES

PROVIDE EMERGENCY SERVICES

MAINTAIN SYSTEM CAPABILITY AND STATUS INFORMATION
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ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS

12.1

12.2

12.3

Service Request for Information

12.1.1
12.1.2
12.1.3
12.1.4
12.1.5
12.1.6
12.1.7

Receive pilot's request for information
Acknowledge pilot reguest for information
Select applicable preformatted messages
Retrieve information requested

Compile special response to request
Transmit preformatted advisory to pilot
Transmit special response to pilot

Issue Flight Service Advisories and Instructions

12.2.1
12.2.2
12.2.3
12.2.4
12.

12.2.6
12.2.7

no
v
(8]

Notify

Evaluate advisory for data content
Determine aircraft to which information applies
Determine method of flight advisory distribution

Determine distribution position for each identified
aircraft

Determine time of simultaneous distribution
Prepare transmission schedule
Correlate present position with distribution position

Pilot of Imminent Encounter with Hazardous Weather

Phenomengn

12.3.1
12.3.2
12.3.3
12.3.4

Determine endangered aircraft
Compile alert message

Transmit warning advisory to pilot
Receive pilot's résponse



FILE: 12.1

SUBFUNCTION:

FUNCTION:
QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus:

Tasks:
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SUBFUNCTION DESCRIPTION

Service Reguest for Information
Provide Flight Advisories and Instruction

(1 Transmitted preformétted advisory message
(2)

(3)

(4) Acknowledgement of pilot request

Information requested not available

Transmitted special response

To receive and acknowledge a pilot's request for information,
obtain the format and transmit the information in response to
the request . :

Event-stimulated by receipt of pilot's request for informa-
tion

(1) Receive pilot's request for informétion

(2) Acknowledge pilot's request for information

(3) Select applicable preformatted messages

(4) Retrieve information requested

(5) Compile special response to request

(6) Transmit preformatted advisory to pilot
)

Transmit specially formatted message to pilot

Critical Performance Parameters:

(1} Availability
{2) Completeness
(3) Flexibility

(4) Accuracy

Allocation Sensitivities:




INPUTS:

(5)

(10)
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From Subfunction 16.2, Determine Required Response to
Emergency: ‘ .

¢ Description of requ{red technical instruction
From the aircraft:

® Pilot's information request

From exogenous sources:

¢ Response message format

From Subfunction 17.1, Determine Current and Forecast
Weather:

e Stored weather sequences
e Stored weather forecasts

From Subfunction 17.2, Update Ruies and Procedures
Information:

¢ Stored data base items {rules and procedures)
From Subfunction 17.4, Update Route Information:
® Stored data base items (routes information)

From Subfunction 17.5, Update Airspace Restrictions
Information:

e Stored data base items (airspace restrictions)

From Subfunction 17.6, Update Hazards to Flight
Information:

e Stored data base items (flight hazard information)

From Subfunction 17,7, Determine Capabilities and
Status of COMM-NAV:

®» Stored data base items (COMM-NAY system status)

From Subfunction 17.8, Determine Capability and Status
of Ground Facilities:

e Stored data base items (ground facilities status)



- (16)
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From Subfunction 17.9, Maintain User Class and Aircraft
Performance Capabilities Information:

e Stored user class data base item
From Subfunction 17.10, Compile Traffic Summaries:
® Stored traffic data

From Subfunction 17.11, Store System Capability and
Status Information:

e Printouts (NOTAMS)

° Voige tapes

e Electronic displays
From exogenous source:
o Message format

From Subfunction 12.2, Issue Flight Advisories and
Instructions:

e Planned distribution position for each aircraft
e Aircraft at distribution position
e Advisory distribution list of times

From Subfunction 2.3, Determine and Resolve Capacity
Overload Situations:

e Terminal delays

From Subfunction 15.2, Initiate Action to Provide
Service:

¢ Description of required advisories
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TASK DESCRIPTION

FILE: 12.1.1

TASK: Receive Pilot's Request for Information
SUBFUNCTION: Service Requests for Information
FUNCTION: Provide Flight Advisories and Instructions

QUTPUTS: © Pilot's request
DESCRIPTION:
Purpose: To receive and enter requests for information from pilots
in flight

Stimulus: Event-stimulated by receipt of pilot's request for flight
information

Decisions and Actions:

(1) Monitor for incoming request
(2) Detect incoming requests

(3) Interpret incoming request
(4) Enter request into the system

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

{1} Availability
{2} Accuracy
(3) Flexibility

Performance Capability Required:

(1) Monitoring:
¢ lWatch keeping
(2) Sensing:

® Discrimination
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(3) Information processing:
e Encoding

(4) Interpreting:
o Interpolation

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From aircraft:

¢ Pilot information request message
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TASK DESCRIPTION -

FILE: 12.1.2

TASK: Acknowledge Pilot’s Request for Information
SUBFUNCTION: Service Reguests for Information
FUNCTION: Provide Flight Advisories and Instructions
OUTPUTS: Acknowledgement of pilot's request
DESCRIPTION:

Purpose: To inform the pilot that his request for information has
been received and will be serviced

Stimulus:  Event-stimulated by receipt of a pilot's request for
information {Task 12.1.1)

Decisions and Actions:

N

{1} Compose or select acknowledgement message
(2) Transmit acknowledgement message

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Availability
(2) Flexibility

Performance Capabilities Reguired:

(1) Responding:
¢ Communication
¢ Verification

(2) Information processing:
e Encoding/decoding

Allocation Sensitivities:
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External Constraints:

INPUTS: (1) From Task 12.1.1, Receive Pilot's Request for
Information:.

o Pilot's request
{2) From excgenous:

® Response message format
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TASK DESCRIPTION

- FILE: 12.1.3
‘TASK: Select Applicable Preformatted Messages
SUBFUNCTION: Service Reguests for Information
FUNCTION: Provide Flight Advisories and Instructions

© QUTPUTS: (1) selected preformatted message

(2) Decision that a special message must be compiled

DESCRIPTION:

Purpose: To determine if pilot's request can be serviced by the
availabie preformatted messages

Stimulus: Event-stimulated by receipt of request for information
from the pilot, of description of required advisories
(Task 15.2.5), or of description of required technical
instruction

Decisions and Actions:

(1) Determine if preformatted message is available
(2) Select preformatted message

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Availability
(2) validity

Performance Capabilities Required:

(1) Interpreting:
e Classification
(2) Decision making:
s Selection/choice
(3) Storing and retrieving information:

8 Selective retrieval
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Allocation Sensitivities::

External Constraints:

_INPUTS: (1) From Task 12.1.1, Receive Pilot's Request for
Information:

e Pilot's reguest
(2) From Task 17.11.2, Compile Preformatted Data Modules:
e Printouts {NOTAMS)
o Voice tapés
8 Electronic displays

(3) From Task 16.2.5, Determine Required Technical
Instructions to Aircraft in Emergency Situation:

] Déscriptipn of reguired technical instruction
(4) From Task 15.2.5, Determine Advisories Required:

o Description of required advisories \
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TASK DESCRIPTION

FILE: 12.1.4

TASK: Retrieve Information Requested

SUBFUNCTION: Service Requests for Information
FUNCTION: Provide Flight Advisories and Instructions

OUTPUT: (1) Information requested not available

(2) Information for response to request

DESCRIPTION:

Purpose: To determine ava11ab111ty of and to co?]ect the information
to answer the pilot's request

Stimulus: Event-stimulated by the decision to compile special message
(Task 12.1.3)

Decision and Actions:

{1) Determine what information to retrieve
(2) Formulate instructions to retrieve information
(3) Obtain information to fulfill request, if available

Phase of Flight:

All phases except preflight and postflight

Critical Performance Parameters:

(1) Availability
(2) Completeness

Performance Capabilities Required:

{1} Information processing:
e Sorting

(2) Storing and retrieving information:
o Selective retrieval/recall

(3) Interpreting:

e Association
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(4) Decision making:

s Induction/inference/deduction

Allocation Sensitivities:

External Constraints:

INPUTS:

(1)

(3)

(4)

(5)

(6)

(9)

From Task
Messages:

12.1.3, Select Applicable Preformatted

8 Decision to compile special message

From Task
¢ Stored
8 Stored
From Task
e Stored
From Task
e Stored
From Task
e Stored

From Task

e Stored

From Task
¢ Stored
From Task
e Stored
From Task

e Stored

17.1.8, Store Weather Information:
weather sequences

weather forecasts

17.10.3, Store Traffic Data:

traffic data

17.2.6, Store Data Base Items:

data base items (rules and procedures)
17.4.6, Store Data Base Items:

data base items {routes information)
17.7.5, Store Data Base Items:

data base items (COMM-NAV system status)‘

17.8.5, Store Data Base Items:

data base items (ground facilities status)

17.6.6, Store Data Base Items:

data base items (flight hazards information)

17.5.6, Store Data Base Items:

data base items (airspace restrictions)
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From Task 17.9.6, Store User Class Data Base Items:

® Stored user class data base items

From Task 2.3.4, Determine Where Delays Are to Be
Absorbed:

¢ Terminal delays
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TASK DESCRIPTION

FILE: 12.1.5 ,

TASK: Compile Special Response to Request

SUBFUNCTION: Service Requests for . Information

FUNCTION: Provide Flight Advisories and Instructions

CUTPUT: Compiled special response to pilot's information request
DESCRIPTION:

Purpose: To place the response to the pilot's request in the proper
format for transmission

Stimulus: Event-stimulated by receipt of information retrieved in
response to pilot's request

Decisions and Actions:

(1) Compile the information into proper format and prepare
message for transmission '

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) validity
(2) Completeness

Performance Capabilities Required:

(1) Information Processing:
¢ Merging
e Encoding

Allocation Sensitivities:

External Constraints:
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INPUTS: (1) From Task 12.1.4, Determine Availability of Information
Requested:

s Information for response to request
¢ Information reguested not available
(2) From exogenous source:

e Message format
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TASK DESCRIPTION

FILE: 12.1.6

TASK: Transmit Preformatted Advisory to Pilot
SUBFUNCTION: Service Requests for Information
FUNCTION: Provide Flight Advisories and Instructions

OUTPUTS: Transmitted preformatted message to pilot

DESCRIPTION:

Purpose: To transmit preformatted advisories to the pilot

Stimulus: Event-stimulated by selection of a preformatted message in
response to pilot's request, by having reached the time at
which an ATC-initiated advisory is to be released, or by an
aircraft's arrival at a message distribution position

Decisions and Actions:

Transmit preformatted message to pilot

. Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Completeness
{(2) Timeliness

Performance Capabilities Required:

{1) Responding:

e Data transmission/communications
(2) Information processing:

¢ Encoding/decoding

Allocation Sensitivities:

External Constraints:
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INPUTS: (1) From Task 12.1.3, Select Applicable Preformatted
Messages:

e Selected preform@tted message

(2} From Task 12.2.7, Correlate Present Position with
Distribution Position: :

o Aircraft at distribution posit{on

(3) From Task 12.2.6, Prepare Transmission Schedule:
® Advisory distribution Tist of times

(4) From Task 17.11.2, Compile Preformatted Data Modules:
® Printouts {NOTAMS) |
e Voice tapes

¢ Electronic displays



Page 4.12-19

TASK DESCRIPTION

FILE: 12.1.7 :

TASK: Transmit Special Response to Pilot

SUBFUNCTION: Service Requests for Information

FUNCTICON: Provide Flight Advisories and Instructions

QUTPUTS: Transmitted specijally formatted message to pilot

DESCRIPTION:
Purpose: To transmit specially formatted information to the pilot
Stimulus: Event-stimulated by the compiled response to pilot's request

Decisions and Actions:

Transmit compiled response

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Completeness
(2) Timeliness

Performance Capabilities Required:

(1)' Responding:

¢ Data transmission/communication
{2) Information processing:

e Encoding/decoding

Allocation Sensitivities:

External Constraints:
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INPUTS (1) From Task 12.1.5, Compile Information Requested:

o Compiled special response to pilot's information
request

(2) From Task 12.2.4, Determine Advisory Distribution Time
For Each Identified Aircraft:

8 Planned distribution position of advisories to each
aircraft



FILE: 12.2

SUBFUNCTION:

FUNCTION:
QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus:

Tasks:
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SUBFUNCTION DESCRIPTION

Issue Flight Advisories and Instructions
Provide Flight Advisories and Instructions

(1) Planned distribution position for each aircraft
(2) Aircraft at distribution position

(3) Advisory distribution list of times

(4) No applicable afrcraft

To determine the information content, geographic area
and aircraft involved, and release times of the advisory

Event-stimulated by the receipt of an advisory from
Function 17.0

1) Evaluate advisory for data content

(

(2) Determine aircraft to which information applies
(3) Determine method of flight advisory distribution
(

4) Determine distribution position for each identified
aircraft

(5) Determine time of simultaneous distribution
{6) Prepare transmission schedule

(7) Correlate present position with distribution position

Critical Performance Parameters:

(1) validity
{2} Timeliness
(3$ Accuracy
{4) Flexibility
{

5) Completeness



Page 4.12-22

Allocation Sensjtivities:

INPUTS: {1) From Subfunction 17.71, Store System Capability and
Status Information: _

o Printouts (NOTAMS)
e Voice tapes
s CElectronic displays

(2) From Subfunction 4.4, Determine Responsibility for
Controil and Communications:

e Accepted flight plan
(3) From exogenous spurce:
8 Priority distribution paradigm
¢ Flight advisory distribution paradigm
o Time stimulus
e Advisory priority distribution paradigm
(4) From Subfunction 6.1, Determine Present Position:

o Aircraft present position and jdentity
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TASK DESCRIPTION

FILE: 12.2.1
TASK: Evaluate Advisory for Data Content
SUBFUNCTION: Issue Flight Advisories and Instructions
FUNCTION: Provide Flight Advisories and Instructions
OUTPUTS: (1) Advisory information content

(2) Position or geographic area involved
DESCRIPTION:

Purpose: To determine the geographic position and the information
content of the advisory

Stimulus: Event-stimulated by the receipt of a flight advisories
(Task 17.11.2)

Decisions and Actions:

(1) Breakdown flight advisory into position and content
categories

(2) Format each category for subsequent function utilization

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1} Completenress
(2) Utility
(3) Accuracy

Performance Capabilities Required:

(1) Information processing:
e Analysis

(2) Interpreting:
e Classification

(3) Decision making:

# Induction/inference/deduction
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Allocation Sensitivities:

External Constraints:

INPUTS: (1} From Task 17.11.2, Compile Preformatted Data Modules:
e Printouts (NOTAMS)
e Voice tapes

# Electronic displays
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TASK DESCRIPTION

FILE: 12.2.2

TASK: Determine Aircraft to Which Information Applies
SUBFUNCTION: Issue Flight Advisories and Instructions
FUNCTION: Provide Flight Advisories and Instructions

QUTPUTS: (1) Identification of applicable aircraft
(2) No applicable aircraft
DESCRIPTION: |
Purpose: To relate the advisory position data to the accepted flight
plan for the purpose of identifying those aircraft which
are affected by the flight service advisory {this includes
the possibility of the advisory going to all aircraft)

StimuJus:  Event-stimulated by the receipt of advisory position data
(Task 12.2.1)

Decisions and Actions:

(1) Compare advisory position data with accepted flight
plans

(2) Specify affected aircraft by ATC identification number
Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) validity

Performance Capabilities Required:

(1) Information processing:
e Sorting

(2) Decision making:
e Selection/choice

(3) Interpreting:

" & Association
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(4} Storing and retrieving information:
® Selective retrieval/recall

Allocation Sensitivities:

External Constraints:

INPUTS: (1} From Task 12,2.1, Evaluate Advisory for Data Content:
¢ Position or gecgraphic area involved
® Advisory information content
(2) From Task 4.4.1, Receive and Enter Pilot's Response:

8 Accepted flight plan



TASK:

TASK DESCRIPTION

FILE: 12.2.3
Determine Method of Flight Advisory Distribution
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SUBFUNCTION: Issue Flight Advisories and Instructions

FUNCTION: Provide Flight Advisories and Instructions

QUTPUTS: (1) Distribution at specified position to identified
aircraft

(2) Distribution simultaneously to all identjfied ajrcraft

DESCRIPTION:

Purpose: To determine the method to be followed for informing the

pilot(s) of flight advisories

Stimulus: Event-stimulated by receipt of aircraft identification(s)

(Task 12.2.2)

Decisjons and Actions:

Compare distribution paradigm with the number of aircraft
identified and advisory content to determine method of

distribution

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Vvalidity
(2) Timeliness

Performance Capabilities Required:

(1) Interpreting:

¢ C(Classification
(2) Decision making:

e Selection/choice

Allocation Sensitivities:

External Constraints:




INPUTS:

(3)

]
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From Task 12.2.2, Determine Aircraft to Which Infor-
mation Applies:
¢ Identification of app]icab1e aircraft
From Task 12.2.1, Evaluate Advisory for Data Content:
e Advisory information content
From exogenous source:

¢ Flight advisory distribution paradigm
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TASK DESCRIPTION

FILE: 12.2.4

TASK: Determine Distribution Position for Each Identified Aircraft
SUBFUNCTION: Issue Flight Advisories and Instructions

FUNCTION: Provide Flight Advisories and Instructions

QUTPUTS: Planned distribution position of advisories to each aircraft
DESCRIPTION:
Purpose: To determine where, in terms of the intended time-position

profile, the aircraft is to receive the advisory

Stimulus: Event-stimulated by the determination that the advisory
will be distributed to each identified aircraft when it
reaches a specified position in its flight

Decisions and Actions:

Compare advisory position data with accepted flight plan to
determine the aircraft position at which the advisory will
be issued

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Accuracy
(2) Validity

Performance Capabilities Required:

(1) Information processing:
s Calculations
{2} Interpreting:
8 Association
(3) Decision making:
s Selection/choice
(4) Storing and retrieving information:

® Selective retrieval/recall
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AlTocation Sensitivities:

External Constraints:

INPUTS: {1} From Task 12.2.3, Determine Method of Flight Advisory
Distribution:

9 'Distribution at specified position to identified
aircraft ‘

{2) From Task 12.2.1, Evaluate Advisory for Data Content:
¢ Position or geographic area involved
(3) From Task 4.4.1, Receive and Enter Pilot's Response:

8 Accepted flight plan
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TASK DESCRIPTION

FILE: 12.2.5

TASK: Determine Time of Simultaneous Distribution
SUBFUNCTION: Issue Flight Advisories and Instructions:
FUNCTION: Provide Flight Advisories and Instructions

QUTPUTS: Release time of simultaneous advisory distribution
DESCRIPTION:
Purpose: To determine when the advisory is to be "broadcast" after
the decision has been made to notify all aircraft simul-

taneously

Stimulus: Event-stimulated by the decision that all aircraft are
going to be notified simultaneously (Task 12.2.3)

Decisjons and Actions:

(1) Determine distribution priority

(2) Compare the advisory information content with the
advisory distribution paradigm to determine when the
advisory will be released

‘Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Validity

(2) Flexibility

Performance Capabilities Required:

(1) Information processing:
¢ Analysis

(2) Interpreting:
e Classification

(3) Decision making:
e Selection/choice

Allocation Sensitivities:
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External Constraints:

INPUTS : (1) From Task 12.2.3, Determine Method of Flight Advisory
Distribution:

o Distribution simultaneously to all identified
aircraft

(2) From Task 12.2.1, Evaluate Advisory for Data Content:
o Advisory information content
(3) From exogenous source:

8 Advisory priority distribution paradigm
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TASK DESCRIPTICN

FILE: 12.2.6 :
TASK: Prepare Transmission Schedule
SUBFUNCTION: Issue Flight Advisories and Instructions
FUNCTION: Provide Flight Advisories and Instructions
OUTPUTS: (1) Advisory distribution list of times

(2) Advisory distribution 1ist of positions
DESCRIPTION:

Purpose: To prepare a schedule for transmitting advisories to the
aircraft

Stimulus:  Event-stimulated by determination of the planned distribu-

tion position (Task 12.2.4) or time (Task 12.2.5) for each
aircraft

Decisijons and Actions:

Determine a seguential ordering of advisory transmissions

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Accuracy
(2) Availability
(3) Flexibility

Performance Capabilities Required:

(1) Information processing:
¢ Sorting
¢ Ordering

(2) Interpreting:
) Association‘

(3) Decision making:

o Selection/choice
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ATlccation Sensitivities:

External Constraints:

INPUTS: (1) From Task 12.2.5, Determine Time of Simultaneous
Distributicn:

® Release time of simultaneous advisory distribution

{(2) From Task 12.2.4, Determine Distribution Position of
Each Identified Aircraft:

e Planned distribution position of advisories to
each ajrcraft
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TASK DESCRIPTION

FILE: 12.2.7

TASK: Correlate Present Position with Distribution Position
SUBFUNCTION: Issue Flight Advisories and Instructions
FUNCTION: Provide Flight Advisories and Instructions

OUTPUTS: (1) Aireraft at distribution position
(2) Aircraft not at distribution position
DESCRIPTION:

Purpose: To determine when the actual aircraft position agrees with
the planned distribution position

Stimulus: Initially event-stimulated by the receipt of the planned
distribution position for each aircraft; subsequently time-
stimulated until the aircraft is at the distribution
position

Decisjons and Actions:

Compare aircraft position with planned distribution position

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Accuracy

Perfoymance Capabilities Reguired:

(1) Information processing:

¢ Calculation
(2) Decision making:

¢ Comparison with standard
(3) Interpreting:

e Association

Allocation Sensitivities:
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External Constraints:

INPUTS: (1) From Task 12.2.6, Prepare Transmission Schedule:
¢ Advisory distribution 1ist of positions

(2) From Task 6.1.1, Receive/Enter Correlated Position
and Identification (or Task 6.1.3 or 6.1.5):

e Correlated position and identification
(3) From exogenous source:
e Time stimulus '

{4) From Task 12.2.7, Correlate Present Position with
Distribution-Position:

e Aircraft not at distribution position
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SUBFUNCTION DESCRIPTION

FILE: 12.3 :
SUBFUNCTION: Notify Pilot-of Imminent Encounter with Hazardous Weather

Phenomenon
FUNCTION: Provide Flight Advisories and Instruction
QUTPUTS: (1) Transmitted message to pi1of |
(2) VYectoring desired
(3)

(4) No response

No vectoring desired

DESCRIPTION:

Purpose: To relate advisory pasition data to the predicted aircraft
position for the purpose of identifying endangered aircraft,
and to compile and transmit alert message to the endangered
aircraft

Stimulus: Event-stimulated by receipt of weather phenomenon position
(Subfunction 17.1)

Tasks: (1) Determine endangered aircraft
(2) Compile alert message
{3) Transmit warning advisory to pilot
(4) Receive pilot response

. Critical Performance Parameters:

(1) Validity
(2) Speed
(3) Completeness

Allocation Sensitivities:

INPUTS: (1) From Subfunction 17.1, Determine Current and Forecast
Weather:

e Stored severe weather phenomenon data

(2) From Subfunction 6.3, Predict Future Position/ETAs
of Aircraft:

¢ Short-range predicted time-position profile
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(3) From exogenous source:
e Transmission format
(4) From the aircraft:
e No response

® Response
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TASK DESCRIPTION

FILE: 12.3.1

TASK: Determine Endangered Aircraft ) '

SUBFUNCTION: Notify Pilot of Imminent Encounter with Hazardous Weather
Phenomenon

FUNCTION: Provide Fiight Advisories and Instructions

QUTPUTS: Identification of endangered aircraft

DESCRIPTION:

Purpose: To relate advisory position data to the predicted aircraft
position for the purpose of identifying endangered aircraft

Stimulus: Event-stimulated by receipt of severe weather position data

Decisions and Actions:

(1) Compare severe weather position data with short-range
predicted profile

(2) Specify affected ajrcraft
Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

{1) Speed
{2} validity

Performance Capabilities Required:

(1) Information processing:
¢ Sorting
¢ Merging

(2) Decision making:
e Selection/choice

- (3) Interpreting:

® Association

(4) Sensing:

¢ Signal detection
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Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 6.3.2, Compute Short-Range Extrapolations:

e Short-range predicted time-position profile for
the aircraft

{2) From Task 17.1.8, Store Weather Information:

e Stored severe weather phenomenon data
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TASK DESCRIPTION

FILE: 12.3.2

TASK: Compile Alert Message

SUBFUNCTION: Notify Pilot of Imminent Encounter w1th Hazardous Weather
Phenomenaon

FUNCTION: Provide Flight Adv1sor1es and Instructions

OUTPUTS: Compiled alert message faor aircraft
DESCRIPTION:
Purpose: To compile and format the alert message for transmission

Stimulus: Event-stimulated by identification of endangered aircraft

Decisions and Actions:

Compile information 1nto proper format and prepare for
transmission

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:
(1) validity
(2) Speed
(3) Completeness

Performance Capabilities Required:

(1) Information processing:
e Merging
e Encoding

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From Task 17.1,8, Store Weather Information:

e Stored severe weather phenomenon data
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(2) From exogenous source:
® Transmission format
(3) From Task 12,3.1, Determine Endangered Aircraft:

e Identification of endangered aircraft
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 TASK DESCRIPTION

FILE: 12.3.3

TASK: Transmit Warning Advisory to Pilot

SUBFUNCTION: Notify Pilot of Imminent Encounter with Hazardous Weather
Phenomenon

FUNCTION: Provide Flight Advisories and Instructions

QUTPUTS: Transmitted message to pilot
DESCRIPTION:
Purpose: To transmit warning message to affected aircraft

Stimulus: Event-stimulated by compilation of an alert message to an
aircra?t (Task 12.3.2) or by no response from pilot (Task
12.3.4

-

Decisions and Actions:

Transmit message to pilot

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Completeness
(2) Timeliness

Performance Capabilities Required:

(1) Responding:

® Data transmission/communication
(2) Information processing:

e Encoding/decoding

Allocation Sensitivities:

External Constraints:

TNPUTS: (1) From Task 12,3.2, Compile Alert Message:

s Compiled alert message for aircraft
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(2) From Task 12.3.4, Receive Pilot's Response:

¢ No response
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TASK DESCRIPTION

FILE: 12.3.4
TASK: Receijve Pilpt Response ~
SUBFUNCTION: Notify Pilot of Imminent Encounter with Hazardous Weather
Phenomenon
FUNCTION: Provide F1ight Advisories and Instructions
OUTPUTS: (1) No response
{2) Vectering desired
(3) No vectoring desired
DESCRIPTION:

Purpose: To receive pilot's response indicating he does or does not
desire vectoring around the weather phenomenon

Stimulus:  Event-stimulated by transmission of the warning advisory
to the aircraft (Task 12.3.3)

Decisions and Actions:

Receive pilot's response if forthcoming, and accommodate
pilot's request

Phase of Flight:

A11 phases except preflight and postflight

Critical Performance Parameters:

(1) Capacity
(2) Availability

Performance Capabilities Required:

(1) Monitoring:
e Vigilance
e Surveillance
(2) Sensing:
e Discrimination
{3) Information processing:

s Sorting
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(4) Interpreting:

. C]assificatioﬁ
(5) Revision making:

e Selection/choice

Allocation Sensitivities:

External Constraints:

INPUTS: (1) From the aircraft:
e Pilot's response
e No response
(2) From Task 12.3.3, Transmit Warning Advisory to Pilot:

8 Transmitted message to pilot



~ Function 12.0:

Table 4.12-1.
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Flow of Information
Provide Flight Advisories and Instructions

1:"Tas;k stimulus

INPUTS QUTPUTS
_;ASK IDENTIFICATION SOURCE |  IDENTIFICATION IDESTIN.
12.1.1 {*Pilot's information request| Acft |Pilot's request 12.1.2
12.1.2 P*Pilot’'s request 12.1.1 |Acknowledgement of Acft
Response message format Exog. pilot’s request
12.1.3 [*Pilot's request 12.1.71 |Selected preformatted | 12.1.6
*Description of required 15.2,5 |Messag€
advisories Special message must 12.1.4
*Description of required 16.2.5 be compiled
technical instructions
Printouts (NOTAMS) 17.11.2
Voice Tapes 17.11.2
Electronic displays 17.11.2
12.1.4 [*Special message must be 12.7.3 |Information not 16.1.3
compiled © |available 12,1.5
Stored weather sequences 17.1.8 |[Information for re- 12.1.5
Stored weather forecasts 17.1.8 |Sponse to request
Stored traffic data 17.10.3
Rules and procedures 17.2.6
Route information 17.4.6
COMM-NAV system status 17.7.5
Ground facilities status 17.8.5
Ftight hazards information | 17.6.6
Airspace restrictions 17.5.6
User class data 17.9.6
Terminal delays 2.3.4
12.1.5 [*Information for response to{ 12.1.4 |Compiled special re- 12.1.7
request sponse to request
Message format Exog.
Information requested not 12.1.4
available




Function 12.0: . Provide F1{ght Advisories and Instructions (Cont'd.)

Table 4.12-1.
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Flow of Information

INPUTS QUTPUTS
TASK IDENT IFICATION SQURCE | ~ IDENTIFICATION DESTIN.
12.1.6 [*Selected preformatted 12.1.3 [Transmitted prefor- Acft
message matted advisory 14.2.1
*Aircraft at distribution 12.2.7
positian ‘
*Advisory distribution 1ist | 12.2.6
of times
Voice tapes 17.11.2
Printouts (NOTAMS) 17.11.2
Electronic displays 17.11.2
12,1.7 |*Compiled special response 12;1.5 Transmitted specially Acft
to request formatted message 14.2.1
Planned distribution posi- | 12.2.4
tion for each aircraft
12.2.1 [*Printouts (NOTAMS) 17f11.2 Advisory information 12.2.2
“ [*voice tapes 17.11.2| content 123
+ . s
Electronic displays 17.11.2 Position or geographic| 12.2,2
area involved 12.2.4
12.2.2 | Advisory information con- 12.2.1 |ldentification of 12.2.3
tent applicable aircraft
*Position or geographic areal 12.2.71 |No applicable aircraft| End
involved '
Accepted flight plan 4.4,1
12.2.3 [ldentification of appli- 12.2.2 |Distribute at speci- | 12.2.4
cable aircraft : fied position to iden-
Advisory information con- 12.2.1° tified aircraft
tent ‘ Distribute simqltane- 12.2.5
Flight advisory distribu- Exog. |OUSTY to all aircraft
tion paradigm |
12.2.4 [*Distribute at specified po-| 12.2.3 |Planned position of 12.1.7
sition to identified acft distribution to each 12.2.6
- . aircraft
Position or geographtc area} 12.2.1
involved ‘ -
4.4.1

Accepted fTight plan




Function 12.0:
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Table 4.12-1. Flow 6f Information

Provide Flight Advisories and Instructions (Cont'd.)

INPUTS QUTPUTS
TASK IDENTIFICATION SOURCE |  IDENTIFICATION DESTIN.
12.2.5 [*Distribute simultaneously 12.2.3 |Release time of simul-| 12.2.6
to all aircraft taneous advisory dis-
Advisory information con- | 12.2.1 [tribution
tent
Advisory pricority distribu-| Exog.
tion paradigm
12.2.6 [*Planned distribution posi- | 12.2.4 |Advisory distribution | 12.1.6
tion for each aircraft 1ist of times
*Release time of simultane- { 12.2.5 [Advisory distribution | 12.2.7
ous advisory distribution list of positions
12.2.7 [*Advisory distribution 1ist | 12.2.6 |Aircraft at distribu- | 12.1.6
of positions tion position
“PTime stimulus Exog. |Afrcraft not at dis- 12.2.7
Correlated position and 6.1.1 tribution position
identification 6.1.3
6.1.5
Aircraft not at distribu- 12.2.7
tion position
12.3.1 | Short-range predicted time-| 6.3.2 [Identification of en- | 12.3.2
position profile dangered aircraft
*Stored severe weather data | 17.1.8 !
12.3.2 [ldentification of endangered 12.3.1 |Compiled alert message| 12.3.3
aircraft for aircraft
Stored severe weather data | 17.1.8
Transmission format Exog.
12.3.3 PCompiled alert message for | 12.3.2 |Transmitted message to| Acft
aircraft ‘ afrcraft
No response (from ajrcraft)! 13.3.4
12.3.4 | Pilot's response Acft [Vectoring desired 11.7.1
' 14.2.1
No response Reft _ )
*Transmitted message to No vectoring desired jgng 1
aircraft o
No response 14.2.1

14.3.3
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FUNCTION 13.0: HANDOFF

* STIMULATED BY FUMCYIONS:

o a0 1o i E
d I 50 120
80 130 EXO0G.

0 1.0
[ K]

16.0

'y

PILOTY

aB|fibecliut
Ll )]

: PROVIDE FLIGHT PLANNING INFORMATION

: CONTROL TRAFFIC FLOW

: PREPARE FLIGHT PLAN

: PROCESS FLIGHT PLAN

: ISSUE CLEARANCES AND CLEARANCE CHANGES
: MONITOR AIRCRAFT PROGRESS

: MAINTAIN CONFORMANCE WITH FLIGHT PLAN

: ASSURE SEPARATION OF AIRCRAFT

.0: CONTROL SPACING OF AIRCRAFT

PROVIDE AIRBORNE, LANDING AND GROUND NAVIGATION CAPABILITY
PROVIDE AIRCRAFT GUIDANCE

ISSUE FLIGHT ADVISORIES AND INSTRUCTIONS

HANDOFF

MAINTAIN SYSTEM RECORDS

PROVIDE ANCILLARY AND SPECIAL SERVICES

PROVIDE EMERGENCY SERVICES

MAINTAIN SYSTEM CAPABILITY AND STATUS INFORMATION
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13.0 HANDOFF
13.1 Determine Handoff Responsibility Requirements

13.1.1 Correlate aircraft position with jurisdictional
boundaries '

13.1.2 Determine functions to be transferred

13.1.3 Correlate aircraft position with airspace structure
boundaries

- 13.1.4 Receive pilot's request for transfer of
responsibility

13.1.5 Determine acceptability to jurisdictions invoived
13.2 Determine Communicaticn Channel Assignment

13.2.1 Determine if communication channel change is
required

13.2.2 Determine avai]abi]ity‘of appropriate channels
13.2.3 Designate channel to be used

13.3 Effect Trgnsfer of Responsibility
13.3.1 Transfer responsibility for control

13.3.2 Compile required information for clearance
function



FILE: 13.1

SUBFUNCTION:
Handoff

FUNCTION:

QUTPUTS:

DESCRIPTION:

Purpcse:

Stimulus:

Tasks:
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SUBFUNCTION DESCRIPTION

Determine Handoff Responsibility Requirements
(1) No ground-to-air/air-to-ground handoff required
(2) Ground-to-ground handoff not required
(3) Air-to-ground/ground-to-air handoff required
(airspace structure handoff)
(4) Air-to-ground/ground-to-air handoff required
(pilot's reguest)
(5) Ground-to-ground handoff required
(6) Jurisdictions involved
(7) Functions to be transferred
(8) Handoff acceptable to gaining facility
(9) Handoff not acceptable to gaining facility
To identify the aircraft, facilities, functiens involved,
and type of handoff to be effected
Event-stimulated by pilot's request, or aircraft(s)
position in relationship to airspace structure or
jurisdictional boundary
(1) Correlate aircraft position with jurisdictional

boundaries
(2) Determine functions to be transferred

(3) Correlate aircraft position with airspace structure
boundaries

{4) Receive pilot's request for transfer of responsibility

(5) Determine acceptability to jurisdictions involved

Critical Performance Parameters:

(1) Timeliness



(5)
(6)
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Validity
Capacity
Utility
Flexibility

Availability

Allaocation Sensitivities:

INPUTS:

(1)

From the Aircraft:
® Pilot's request

From Subfunction 17.1, Determine Current and Forecast
Weather:

¢ Stored weather sequences
e Stored weather forecasts

From Subfunction 17.2, Update Rules and Procedures
Information:

¢ Stored data base items (current rules and
procedures)

From Subfunction 17.3, Update Airspace Structure and
Jurisdictional Boundary Information:

e Stored data base items (airspace structure and
jurisdictional boundary information)

From Subfunction 17.4, Update Route Information:
8 Stored data base items (route information)

From Subfunction 17.5, Update Airspace Restriction
Information:

e Stored data base items (airspace restriction
information)

From Subfunction 17.6, Update Hazards to Flight
Information:

e Stored data base items (hazards to flight
information)
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From Subfunction 17.7, Determine Capability and
Status of Comm-Nav System:

¢ Stored data base item (Comm-Nav system status)

From Subfunction 4.4, Determine Responsibility for
Control and Communication:

& Accepted flight plan

From Subfunction 6.1, Determine Present Position:
e Present aircraft position

From exogenous source:

¢ Time stimulus

From Subfunction 2.3, Determine and Resolve
Capacity Overload Situations:

¢ Terminal release quotas

o Enroute jurisdictional release quotas
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TASK DESCRIPTION

FILE: 13.1.1 .
TASK: Correlate Aircraft Position with Jurisdictional Boundaries

SUBFUNCTION: Determine Handoff Responsibility Requirements
FUNCTION: Handoff
QUTPUTS: (1) Ground-to-ground handoff required
(2) Ground-to-ground handoff not required
(3) Jurisdictions involved

DESCRIPTION:

Purpose: To correlate the aircraft's position with jurisdictional
boundaries and to identify the facilities involved

Stimulus:  Time-stimulated

Decisions and Actions:

(1) Compare aircraft position with jurisdictional
boundaries

(2) Determine facilities involved

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Validity
(3) Capacity

Performance Capabilities Required:

(1) Decision making:
o Deduction
e Comparison with standard
(2) Storing and retrieving information:

o Selective retrieval/recall
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Allocation Sensitivities:

External Constraints:

INPUTS : (1) From Task 6.1.1, Receive/Enter Correlated Position
and Identification {or Task 6.1.3 or 6.1.5):

¢ Correlated position and identification
(2) From Task 17.3.6, Store Data Base Items:

e Stored data base jtems (airspace structure and
jurisdictional boundary information)
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TASK DESCRIPTION

FILE: 13.1.2

TASK: Determine Functions to be Transferred

SUBFUNCTION: Determine Handoff Responsibility Requirements
FUNCTION: Handoff

QUTPUTS : Functions to be transferred
DESCRIPTION:
Purpose: To identify the ATM functions which are to be transferred
Stimulus:  Event-stimulated by the request for transfer of functional
responsibility by the aircraft or mandatory transfer of
responsibility due to the aircraft's position in relation

to ajrspace structure or jurisdictional boundaries

Decisions and Actions:

(1) Review present allocation of function

(2) Determine functional changes required by crossing
jurisdictional or airspace boundaries

(3) Evaluate function allocation change requested by
pilot relative to rules and procedures

Phase of Flight:

A1l phases except preflight or postflight

Critical Performance Parameters:

(1) Timeliness
(2) Utility

Performance Capability Required:

(1) Decision making:
¢ Deduction
e Comparison with standard
(2) Storing and retrieving information:

¢ Short-term memory
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Allocation Sensitivities:

External Constraints:

INPUTS:

(1)

From Task 13.1.4, Receive Pilot's Request for
Transfer of Responsibility:

e Air-to-ground/ground-to-air handoff required

From Task 13.1.3, Correlate Aircraft Position with
Airspace Structure:

¢ Air-to-ground/ground-to-air handoff required
From Task 4.4.1, Receive and Enter Pilot's Response:
e Accepted flight plan

From Task 13.1.1, Correlate Aircraft Position with
Jurisdictional Boundaries:

¢ Ground-to-ground handoff required

From Task 17.2.6, Store Data Base Items:

e Stored data base items {rules and procedures)
From Task 17.3.6, Store Data Base Items:

e Stored data base items (airspace structure and
jurisdictional boundary information)
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TASK DESCRIPTION

FILE: 13.1.3
TASK: Correlate Ajrcraft Position with Airspace Structure Boundaries
SUBFUNCTION: Determine Handoff Responsibility Requirements
FUNCTION: Handoff
QUTPUTS: (1) Air-to-ground/ground-to-air handoff required
(2) No handoff required .
DESCRIPTION: :

Purpose: To correlate the aircraft(s) position with respect to
airspace structure and to determine if an ajr-to-ground
or ground-to-air handoff is required

Stimulus: Time-stimulated

Decisions and Actions:

(1) Note aircraft(s) present and intended position
{usually altitude)

(2) Compare aircraft(s) present and intended position
with airspace structure rules and procedures

Phase of Flight:

A11 phases except preflight, departure taxi, takeoff,
landing, arrival taxi and postflight

Critical Performance Parameters:

(1) Timeliness
{2) Validity

Performance {apability Required:

(1) Storing and retrieving information:
e Selective retrieval)reca]]

(2) Decision making:
¢ Comparison with standard

o Deduction
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Allocation Sensitivities:

External Constraints:

INPUTS:

(1)

(2)

From Task 6.1.1, Receive/Enter Correlated Position
and Identification (or Task 6.1.3 or 6.1.5):

o Correlated position and identification

From Task 4.4.1, Receive and Enter Pi]ot's\Response:
o Accepted flight plan

Ffom Task 17.3.6, Store Data Base Items:

e Stored data base 1fems‘(a1rspace structure and
jurisdiction boundary information)

From Task 17.2.6, Store Data Base I[tems:
s Stored data base jtems {rules and procedures)
From exogenous source:

e Time-stimulus
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TASK DESCRIPTION .

FILE: 13.1.4

TASK: Receive Pilot's Request for Transfer of Responsibility
SUBFUNCTION: Determine Handoff Responsibility Requirements
FUNCTION: Handoff

OUTPUTS : Air-to-ground/ground-to-air handoff required
DESCRIPTION:

Purpose: To receive the pilot's request for an air-to-ground or
ground-to-air handoff and to identify the functions
involved

Stimulus: Event-stimulated by receipt of a request from the pilot

for transfer of responsibility for ATM function(s)

Decisions and Actions:

(1) Receive pilot's communication
(2) Determine type handoff requested
(3} Determine ATM functions involved

Phase of Flight:

A11 phases except preflight, departure taxi, arrival
taxi, postfliight

Critical Performance Parameters:

(1) Flexibility
(2) Validity
(3) Timeliness

Performance Capability Required:

(1) Monitoring:
¢ Watch-keeping
(2) Information processing:

e Filtering
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(3) Sensing:
e Signal reccognition
(4) Interpreting:
e Association
(5) Storing and retrieving information:

o Selective retrieval/recall

Allocation Sensitivities:

External Constraints: .

INPUTS : (1) From exogenous source:
e Pilot's request
(2) From Task 17.3.6, Store Data Base Items:

o Stored data base items {airspace structure and
jurisdictional boundary information)

(3) From Task 17.2.6, Store Data Base Items:

e Stored data base items (rules and procedures)



FILE: 13.1.5
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TASK DESCRIPTICN

TASK: Determine Acceptability to Jurisdictions Involved

SUBFUNCTION:
Handof f

FUNCTION:
QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus:

Determine Handoff Responsibility Requirements

(1) Acceptable handoff

(2) Not acceptable handoff

To determine the acceptability to the gaining facility of
the proposed handoff

Event-stimulated by the determination that there are

functions to be transferred

Decisions and Actions:

Determine acceptability of handoff to insure it is
consistent with:

e MWeather

e Airspace restrictions

e Route information

¢ Traffic constraints:

¢ Ground equipment capability and status
e Rules and procedures

e Flight hazard information

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Availability
(3) validity



Performance Capabjlity Required:

(1) Decision making:
® Deduction
s Comparison of alternatives
s Selection/checice
(2} Information processing:
s Analysis
(3) Interpreting:

® Association

(4) Storing and retrieving information:

o Selective retrieval/recall

Allocation Sensitivities:

External Constraints:

Transfer of Responsibility:
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INPUTS: (1) From Task 13.1.4, Receive Pilot's Request for

® Ajr-to-ground/ground-to-air handoff required

(2) From Task 13.1.1, Correlate Aircraft Position with

Jurisdictional Boundary:

¢ Ground-to-ground handoff required

8 Jurisdictions involved

(3) From Task 17.1.8, Store Weather Information:

¢ Stored weather sequences

» Stored weather forecasts

{(4) From Task 17.2.6, Store Data Base Items:

s Stored data base jtems {rules and procedures)
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From Task 17.3.6, Store Data Base Items:

e Stored data base items (airspace structure and
jurisdictional boundary information)

From Task 17.7.5, Store Data Base Items:
e Stored data base items (Comm-Nav system status)
From Task 17.6.6, Store Data Base Items:

¢ Stored data base items (flight hazards
information)

From Task 17.5.6, Store Data Base Items:

e Stored data base items (airspace restrictions
information)

From Task 13.1.3, Correlate Aircraft Position with
Airspace Structure Boundaries:

e Air-to-ground/ground-te-air handoff required

From Task 17.4.6, Store Data Base Items:

e Stored datz base items (rbute informaticn)

From Task 13.1.2, Determine Functions to be Transferred:
¢ Functions to be transferred

From Task 2.3.5, Formulate Flow Control Directives:

® Terminal release quotas

e Enroute jurisdictional release quotas
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SUBFUNCTION DESCRIPTION

FILE: 13.2
SUBFUNCTION: Determine Communication Channel Assignment
FUNCTION: Handoff
QUTPUTS: (1) Use present channel
(2) New channel assignment
DESCRIPTION:
Purpose: To determine if the communication channel presently in
: use is appropriate for continued use, or a new channel
assignment is required
Stimutus:  Event-stimulated by handoff acceptable
Tasks: {1) Determine if communication change is required
(2) Determine appropriate channels available

(3} Designaté channels to be used

Critical Performance Parameters:

(1) Availability
(2) Flexibility
(3) Timeliness
(4) Capacity

Allocation Sensitivities:

INPUTS: (1) From Subfunction 13.1, Determine Handoff
Responsibility Requirement:

e Handoff acceptable
(2) From exogenous source:
e Assignment paradigm

(3) From Subfunction 4.4, Determine Respansibility for
Control and Communication:

o Accepted flight plan
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From Subfunction 17.3, Update-Airspace Structure and
Jurisdictional Boundary Information:

e Stored data base items {airspace structure and
jurisdictional boundary information)

From Subfunction 17.7, Determine Capability and
Status of Comm-Nav System:

e Stored.data base item (Comm-Nav system)



Page 4.13-19
TASK DESCRIPTION

FILE: 13.2.1
TASK: Determine if Communication Channel Change is Required
SUBFUNCTION: Determine Communication Channel Assignment
FUNCTION: Handoff
QUTPUTS : . {1) Use present channel

(2) New channel required
DESCRIPTION:

Purpose: To determine if communication channel presently being
used is appropriate and acceptable for continued use

Stimulus: Event-stimulated by the determination that a handoff is
acceptable

Decisions and Actions:

(1) Determine channel presently in use
(2) Determine operability of present channel

(3) Compare present channel with assignment rules and
procedures ‘

Phase of Flight:
AN phases except preflight and postflight

Critical Performance Parameters:

(1) Availability
{2) Flexibility
{3) Timeliness

Performance Capability Required:

(1) Storing and retrieving information:
e Short-term memory

(2) Decision making:
¢ Comparison with standard

e Deduction

o Selection/choice
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Allocation Sensitivities:

External Constraints:

INPUTS:

(1)

(2)

From Task 13.1.5, Determine Acceptability to
Jurisdictions Involved:

e Handoff acceptable

From Task 17.7.5, Store Data Base Items:

¢ Stored data bése jtems (Comm-Nav system status)
From Task 17.3.6, Store Data Base Items:

o Stored data base items {airspace structure and
jurisdictional boundary information)

From Task 4.4.1, Receive and Enter Pilot's Response:
e Accepted flight plan
From exogenous source:

¢ Assignment paradigm
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TASK DESCRIPTION

FILE: 13.2.2

TASK: Determine Availability of Appropriate Channels
SUBFUNCTION: Determine Communication Channel Assignment
FUNCTION: Handoff

QUTPUTS: Channels available for assignment»
DESCRIPTION:
Purpose: To determine the appropriate communication channels

available for assignment

Stimulus: Event-stimulated by the determ1nat1on that a new
channel is required

Decisions and Actions:

(1) Review available channels
(2) Note those assigned/not assigned

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Flexibility
(2) Timeliness
(3) Capacity

Performance Capability Required:

(1) Storing and retrieving information:
e Selective retrieval/recall

(2) Decision making:
e Comparison with standard

(3) Interpreting:
¢ Association

Allocation Sensitivities:
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External Constraints:

INPUTS: (1) From Task 13.2.1, Determine if Communication
Channel Change is Required:

® New channel required
(2) From Task 17.7.5, Store Data Base Items:

e Stored data base items (Comm-Nav system status)
(3) From Task 17.3.6, Store Data Base Items:

® Stored data base items (airspace structure and
jurisdictional boundary information)
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TASK DESCRIPTION

FILE: 13.2.3

TASK: Designate Channel to be Used

SUBFUNCTION: Determine Communication Channel Assignment
FUNCTION: Handoff

OUTPUTS: New channel assignment
DESCRIPTION:
Purpose: To designate a new channel to be utilized for air-ground

communications

Stimulus: Event-stimulated by the determination that suitable
channels are available for assignment (Task 13.2.2)

Decisions and Actions:

Select appropriate communication channel to be utilized
from those available for assignment

Phase of flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Availability
{2) Flexibility

Performance Capability Required:

Decision making:
e Selection/choice

Allocation Sensitivities:

External Constraints:

INPUTS: {1) From Task 13.2.2, Determine Appropriate Channels
Available:

¢ Channels available for assignment
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{2) From exogenous source:

o Assignment paradigm



FILE: 13.3
SUBFUNCTION:

FUNCTION:
QUTPUTS:

DESCRIPTION:

Purpose:

Stimulus:

Tasks:
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SUBFUNCTION DESCRIPTION

Effect Transfer of Responsibility
Handoff

(1) Functions transferred

(2) Responsible facility

(3) Communication channel

To transfer responsibility1for control

Event-stimulated by the decision that a ground-to-
ground, ground-to-air, or ajr-to-ground handoff is
acceptable

(1} Transfer responsibility for control

(2} Compile required information for clearance function

Critical Performance Parameters:

(1) Accuracy

(2) Timeliness

(3) Utility

Allocation Sensitivities:

INPUTS:

(1) From Subfunction 13.1, Determine Handoff
Responsibility Requirement:

¢ Ground-to-ground handoff required

Air-to-ground/ground-to-air handoff required
(pilot’s request)

Air-to-ground/ground-to-air handoff required
(airspace structure)

Functions to be transferred

Jurisdictions involved
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{2) From Subfunction 13.2, Determine Communication

Channel Assignment:
\

e New channel assignment

e Use present channe]
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‘TASK DESCRIPTION

FILE: 13.3.1 '
TASK: Transfer Responsibility for Control
SUBFUNCTION: Effect Transfer of Responsibility
FUNCTION: Handoff
OUTPUTS: {1) Ground-to-ground transfer
(2) Ground-to-air transfer
(3) Air-to-ground transfer
DESCRIPTION:
Purpose: To transfer responsibility of ATM functions

Stimulus:  Event-stimulated by determination in Task 13.1.5 that
a handoff is acceptable

Decisions and Actions:

(1) Transfer responsibility for ground-to-ground handoff
(2) Transfer responsibility for ground-to-air handoff

(3) Transfer responsibility for air-to-ground handoff

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

(1) Timeliness
(2) Utility

Performance Capability Required:

Responding:
e Data transmission

Allocation Sensitivities:

External Constraints:




INPUTS:

Page 4.13-28
From Task 13.1.4, Receive Pilot's Request for
Transfer of Responsibility:
¢ Air-to-ground/ground-to-air handoff required

From Task 13.1.3, Correlate Aircraft Position with
Airspace Structure Boundaries:

e Air-to-ground/ground-tec-air handbff required

From Task 13.1.1, Correlate Aircraft Position with
Jurisdictional Boundary: :

¢ Ground-to-ground handoff required
¢ Jurisdictions involved

From Task 13.1.5, Determine Acceptability to
Gaining Facility: ‘

o Handoff acceptable
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TASK DESCRIPTION

FILE: 13.3.2
TASK: Compile Required Information for Clearance Functicn
SUBFUNCTION: Effect Transfer of Responsibility
FUNCTION: Handoff
QUTPUTS: (1) Functions transferred
(2) Responsible facility
{3) Communication channel
DESCRIPTION:

Purpose: To compile the handoff information for the clearance
function

Stimulus:  Event-stimulated by the transfer of responsibility

Decision and Actions:

Collect and format the handoff infermation

Phase of Flight:

A1l phases except preflight and postflight

Critical Performance Parameters:

{1) Accuracy
{2} Timeliness

Performance Capability Required:

(1) Information processing:

’ 8 Encoding/decoding

(2) Storing and retrieving information:
¢ Selective retrieval/recall

Allogcation Sensitivities:

External Constraints:




INPUTS:

(5)

(7
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From Task 13.1.7, Correlate Aircraft Position with
Jurisdictional Boundaries:

e Jurisdiction involved
& Ground-to-ground handoff required

From Task 13.1.3, Correlate Aircraft Position with
Airspace Structure Boundaries:

8 Air-to-ground/ground-to-air handoff required

From Task 13.1.4, Receive Pilot's Request for
Transfer of Responsibility:

e Air-to-ground/ground-to-air handoff required

From Task 13.1.2, Determine Functions to be
Transferred:

8 Functions to be transferred

From Task 13.2.1, Determine if Communicaticn
Channel Change is Required:

8 Use present channel
From Task 13.2.3, Designate Channels to be Used:
¢ New channel assignment

From Task 13.3.1, Transfer Responsibility for
Control:

¢ Ground-to-ground transfer
¢ Ground-to-air transfer

¢ Air-to-ground transfer
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Table 4.13-1I. Flow of Information
Function 13.0: Handoff
INPUTS QUTPUTS
TASK IDENTIFICATION SOURCE | . IDENTIFICATION DESTIN.
13.1.1 | *Time stimulus Exog. Ground-to-ground 13.1.2
Correlated position and 6.1.1 handoff required 13.1.5
: ootk 13.3.1
identification 6.1.3 13.3.2
6.1.5 U
, Ground-to-ground END
Airspace structure and 17.3.6 .
Jurisdictional boundary handoff not required
information Jurisdictions invalveq 13.1.5
13.3.1
13.3.2
13.1.2 Accepted flight plan 4,41 Functions to be 13.1.5
“*Ground-to-ground handoff | 13.1,1 | transferred 13.3.2
required ‘
*Air-to-ground/ground-to- 13.1.3
air handoff required
*Air-te-ground/ground-to- 13.1.4
air handoff required
Rules and procedures 17.2.6
Airspace structure and 17.3.6
Jjuris. boundary info.
13.1.3 | *Time stimulus Exog. Air-to-ground/ground-| 13.7.2
. to-air handoff 13.1.5
Accepted flight pian 4.4.1 required 13.3.1
Correlated position and 6.1.1 13.3.2
fdentification 8-1-3 | No handoff required | END
Rules and procedures 17.2%6
Airspace structure and 17.3.6
juris. boundary info.
13.1.4 | *Pilot's request Exog. Air-to-ground/ground- | 13.1.2
to-air handoff 13.1.5
Rules and procedure; 17.2.6 required 13.3.1
Airspace structure and 17.3.6 13.3.2
juris. boundary info.
13.1.5 Jurisdictions involved 13.1.1 Handoff acceptable 13.2.1
Ground-to-ground handoff 13.1.1 ‘ 13.3.1
required : Handoff not acceptablq 5.2.3

*Task stimulus
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Table 4,13-I. Flow of Infprmation

Function 13.0:

Handoff (Cont'd.)

INPUTS QUTPUTS
TASK IDENTIFICATION SOURCE |  IDENTIFICATION DESTIN.
——————
13.1.5 | *Function to be transferred| 13.1.2
(cont'd)i .
Air-to-ground/ground-to- 13.1.3
ajr handoff required
Air-to-ground/ground-to- | 13.1.4
air handoff required
Terminal release quotos 2.3.5
Enroute jurisdictional 2.3.5
release quotos
Stored weather sequences 17.1.8
Stored weather forecasts 17.1.8
Rules and procedures 17.2.6
Airspace structure and 17.3.6
juris. boundary info.
Route information 17.4.6
Airspace restricticns 17.5.6
Hazards to flight 17.6.6
COMM-NAY system status 17.7.5
13.2.1 | *Handoff acceptable 13.1.5 | New channel required {13.2.2
Accepted flight plan 4.4.1 Use present channel 13.3.2
Airspace structure and 17.3.6
juris. boundary info.
COMM-NAV system status 17.7.5
Assignment paradigm Exog.
13.2.2 |*New channel required 13.2,1 | Channels available 13.2.3
Airspace structure and 17.3.6 for assignment
Jjuris. boundary info.
COMM-NAV system status 17.7.5
13.2.3 [*Channels available for 13.2.2 | New channel assignment] 13.3.2
assignment ‘
Assignment paradigm Exog.
13.3.1 Ground-to-ground handoff 13.1.1 | Ground-to-ground 13.3.2

required

transfer
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Table 4.]3~I. Flow of Information
Function 13.0: Handoff (Cont'd.)

INPUTS & QUTPUTS
TASK IDENTIFICATION SOURCE |  IDENTIFICATION ‘DESTIN.
13.3.1 Air-to-ground/ground-to- 13.1.3 | Ground-to-air transfern 13.3.2
(cont'd) | air handoff required Air-to-ground transfen 13.3.2

Air-to-ground/ground-to- 13,1.4 -
air handoff required

*Handoff acceptable 13.1.5
13.3.2 Jurisdictions involved 13.1.1 Functions transferred| 5.2.4
Ground-to-ground handoff 13.1.1 14.2.1
required Responsible facility | 5.2.4
Functions to be transferred 13.1.2 | Communication channel | 5.2.4
14.2,1

Air-to-ground/ground-to- 13.1.3
air handoff required

Air-to-ground/ground-to- 13.1.4
ajr handoff required

Use present channel 13.2.1
New channel assignment 13.2.3
*Ground-to-ground transfer | 13.3.1
*Ground-to-air transfer 13.3.1
*Ajr-to~-ground transfer 13.3.1
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