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Executive summary 66 

This document is the Technical Specification for the integration of departure management and surface 67 
routing management. It is based upon operational requirements available at the time this document 68 
has been produced, and contains technical requirements specifying this integration. 69 

For Phase 1, the scope of this integration is: 70 

 For the surface routing to provide an optimised taxi time (more precisely defined as the 71 
EXOP) to the departure management that can use it to build a more reliable pre-departure 72 
sequence, 73 

 For the departure management to provide more stable TSAT and TTOT that the surface 74 
routing function can use to build more realistic traffic forecasts. 75 
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1 Introduction 76 

1.1 Purpose of the document 77 

This document describes the technical requirements for integration of departure management and 78 
surface routing management. . Approach chosen to write requirements is to consider the 79 
improvements provided by the two functional blocks integrated and not to focus on each "block" 80 
enhancements for its own side. 81 

This document covers functional, non-functional and interface requirements. They are addressing the 82 
“what” and not the “how”, therefore they don’t aim at specifying the physical design of the functional 83 
block (which remains for the industry), but the functional description and the necessary logical 84 
interfaces with other functional blocks. 85 

The relations between this technical specification and the other SESAR deliverables are illustrated in 86 
Figure 1. For Phase 1, due to the lack of a 12.1.7 Technical Architecture Description that has to 87 
allocate operational requirements from the 6.X.Y projects to functional blocks, a bottom-up approach 88 
has been chosen: operational requirements from 06.08.04 OSED [8] are analysed and identified as 89 
"inside 12.04.04 scope". 90 

 91 

 92 

Figure 1: Flow of documentation overview [PMP] 93 

 94 

1.2 Intended readership 95 

This document is intended for the following audience: 96 
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o 12.01.07 (Airport system specification drafting and maintenance) is interested in the document to 97 
identify and maintain the consolidated list of requirements derived from each WP12 projects; 98 

o 12.03.05 and 12.03.03 as specifying the DMAN and the Surface Routing function will check that 99 
the requirements written for the integrated functional blocks are compatible with the behaviours 100 
specified for each block internally, 101 

o 12.05.03 and 12.05.04 working on the A-iCWP will be interested on the HMI requirements, 102 

o 06.08.04 (Coupled AMAN-DMAN) as the principal source of operational requirements for 103 
integrated Departure Management / Surface Routing function, which will need to check the 104 
consistency between the operational and technical requirements, 105 

o 10.09.01 and 10.09.02 as working on coupling between Arrival Management and Departure 106 
Management. 107 

 108 

1.3 Inputs from other projects 109 

The high level architecture of the Aerodrome ATC system is defined by B04.03 architecture 110 
description (B.04.03-D09 [9]). 111 

Project 06.08.04 is identified as the main source for the input requirements. Operational requirements 112 
relevant for Departure Management / Surface routing function integration have been selected by 113 
12.04.04 from the initial OSED (D06.08.04-D07 [8]). Requirements related solely with DMAN (for 114 
12.3.5) or AMAN (10.9.1), were excluded. 115 

Project 06.07.02 is describing the operational behaviour for the routing and is a source of information 116 
even if current OSED version [12] does not contain requirements applicable to 12.04.04. 117 

The following projects were identified as possible source of requirements in PIR [14] but were not 118 
used for this document version: 119 

 EMMA2 Project produced requirements related with DMAN – A-SMGCS integration but these 120 
requirements were not used because 06.08.04 initial OSED superseded them. 121 

 Project 12.03.03 did not identified requirement linked with a DMAN interface. 122 

 123 

1.4 Structure of the document 124 

This document is organised as follow: 125 

 Chapter 1: Purpose and scope; Requirements structure; Functional block purpose and 126 
high level overview 127 

 Chapter 2: General functional block description; 128 

 Chapter 3: Functional block requirements, 129 

 Chapter 4: Referenced documents. 130 

1.5 Requirements Definitions – General Guidance 131 

Requirements have been developed according to the SESAR Requirements and V&V Guidelines [4] 132 
and SESAR Template Toolbox Latest version [3]. 133 

1.6 Functional block Purpose 134 

The main objective of this project is to integrate Departure Management and Surface Routing 135 
Management tools and to enhance their functionalities developing a single integrated platform in order 136 
to improve the pre-departure, the taxi route calculation and the departure sequences. 137 
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This allows maintaining a safe and efficient flow of traffic on the ground and providing the flexibility to 138 
ensure the maximum use of runway capacity.  139 

 140 

Knowledge of realistic taxi times: 141 

 Enables ATC to optimise the push back, start-up, taxi and take off sequence and hence 142 
reduce queuing and taxiway congestion 143 

 Improves CTOT compliance 144 

The following topics have not been studied during this project phase (Step 1) and will be part of Step 145 
2 activities: 146 

 Taxi time will not be re-computed after aircraft push-back (track position is not taken into 147 
account), 148 

 Monitoring of real-time traffic will not be used for taxi time update. Taxi times will be only 149 
updated by manual request of controller.  150 

 The project will not produce an integrated HMI of Departure Management and Surface 151 
Routing function. 152 

 153 

1.7 Functional block Overview 154 

The integrated Departure Management / Surface Routing Management platform aims to improve the 155 
pre-departure sequence and taxi route calculation using more accurate information..  156 

In order to obtain reliable sequences and routes, Departure Management / Surface Routing 157 
Management has to consider accurate information related to each flight, available from individual 158 
Departure Management and Surface Routing Management systems: 159 

 TSAT: Target Start-Up Approval Time, the time that an aircraft can expect start-up / push-160 
back approval. This information is calculated and provided by Departure Sequencing function 161 

 TTOT: Target Take-Off Time, calculated and provided by Departure Sequencing function. 162 

 Taxi Route: description of the path to be followed by the flight and the timing of events along 163 
this path; in particular start time, intermediate hold times and end time. This information is 164 
calculated by surface routing function. 165 

 Taxi Time (EXOP): A-CDM has defined the term VTT “Variable Taxi Time” as the generic 166 
name for both inbound and outbound taxi time parameters. According to the scope of the 167 
project, this document will just refer to EXOP (Expected Taxi Period from Off-Block to 168 
Runway Holding Point (with no buffer or delay). It includes time to line up and roll to airborne). 169 

The surface routing function has the objective of calculating the most suitable taxi route and the 170 
corresponding EXOP. This will improve the accuracy of both departure and pre-departure sequencing 171 
for the departure sequencing calculation: 172 

TTOT = TOBT + EXOP + ERWP 173 

TSAT = TTOT – EXOP – ERBP 174 

 175 

The Figure 2 depicts the overview of the integrated Departure Management / Surface Routing 176 
Management platform and the related concerned functions. 177 

 178 
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2 General Functional block Description 196 

2.1 Context 197 

The main objective of interlinking the Surface Routing Management function and Departure 198 
Management function is the improvement of the planning of the Departure Management function and 199 
the generation of more reliable planning results. The Surface Routing Management is also improved 200 
as realistic TSAT and TTOT can be used to predict traffic and thus calculate optimized taxi routes and 201 
taxi times. Further improvements of interlinked functions can be achieved in step 2 when continuous 202 
updates due to the actual traffic situation will be considered in the planning. 203 

 204 

2.1.1 Operational and functional advantages of interlinking Surface 205 

Routing Management and Departure Management 206 

2.1.1.1 Calculation of realistic taxi times 207 

Instead of using static taxi times from a taxi time matrix, realistic taxi times (EXOP) for departures can 208 
be provided by the Surface Routing Management function as an input data for the departure 209 
management function. Based on the predicted traffic situation at either TOBT or TSAT the Surface 210 
Routing Management function can calculate a realistic EXOP. Predicted inbound traffic and tow 211 
operations have to be considered by the Surface Routing Management as they are sharing taxiways 212 
and apron areas with departures and may have a strong impact on the EXOP of departures. 213 

2.1.1.2 Prediction of the traffic situation 214 

Based on the realistic EXOP provided by the Surface Routing Management function a more realistic 215 
prediction of the traffic situation is available. This at the end allows a more realistic calculation of 216 
TTOT and TSAT by the departure management function. 217 

2.1.1.3 Automatic recalculation of the EXOP 218 

The EXOP calculation is always initiated again if the initial conditions have been changed. This is the 219 
case if an updated TOBT, a new runway or departure fix/SID is received or if a manual recalculation 220 
of the departure sequence is requested by the controller. In all these situations the Surface Routing 221 
Management function calculates EXOP under consideration of the actual conditions and the 222 
departure management function is recalculating the departure sequence and generates updates of 223 
TTOT and TSAT. 224 

 225 

2.1.2 Information flows of interlinked departure and Surface 226 

Routing Management function 227 

The departure management function and the Surface Routing Management function have a common 228 
data source. Flight plan data that is provided by this data source is e.g. call sign, registration, aircraft 229 
type, parking position but also the TOBT as depicted in Figure 3. 230 

 231 
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Figure 3 - Interlinked departure and Surface Routing Management function 233 

 234 

Figure 3 gives an overview of the interlinked departure and Surface Routing Management function. It 235 
contains also elements which are especially relevant in future expansion stages. One of these 236 
elements is the input of the Surface Routing Management function from a surveillance function which 237 
will be used to calculate and predict the EXOP based on actual position data (update function). 238 

The departure management function receives all ATC constraints like SID (standard instrument 239 
departure route), MDI (minimum departure interval) for specific departure fixes or sectors etc. directly 240 
via an interface to the ATM system. This input is needed from the beginning. 241 

Further interfaces may exist to the departure and Surface Routing Management function which are 242 
not so relevant in this context.  243 

The data exchange between surface and departure management function is done in several steps. 244 
The main steps are described below. 245 

Step 1: If more than one runway can be used for a departure the optimal runway is defined by the 246 
departure management function and sent to the Surface Routing Management function. Configurable 247 
rules are used to determine the optimal runway for each departure. 248 

Step 2: For each outbound flight the Surface Routing Management function calculates the EXOP 249 
based on the TOBT, parking position, aircraft type, departure runway and the expected traffic during 250 
taxiing. The EXOP is sent to departure management function.  251 

Step 3: Based on EXOP and TOBT the departure management function calculates the optimal 252 
departure sequence and thus TTOT and TSAT. Both times are sent back to the Surface Routing 253 
Management function. 254 
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Step 4: Based on EXOP updates the TTOT may also be updated. EXOP is recalculated if e.g. the 255 
runway, SID etc. has changed or if the controller has initiated a recalculation of the departure 256 
sequence. Using the updates of the EXOP the departure management function checks if the existing 257 
departure sequence can still be realized using the multiple line-up alternatives at the specific runway. 258 
Only if this is no more possible the departure sequence is also updated including TTOT and TSAT. 259 
Both times are sent back again to the Surface Routing Management function. 260 

The functionality of step 4 can vary dependent on the Surface Routing Management function. If EXOP 261 
is computed for a route starting at TSAT the process is as described. If EXOP is computed for a route 262 
(including line-up and roll to airborne) finishing at TTOT the Surface Routing Management function 263 
"guarantees" a taxi time to reach TTOT and the departure sequence is more stable and deviations 264 
must be covered by adaptations of taxi routes and EXOP. This way of computing EXOP is more 265 
complex and will not be studied in Step 1. 266 

 267 

2.2 Functional block Modes and States  268 

The mode characterizes the way the system is operating in respect to the availability of its functions. 269 
The Integration of Departure Management and Surface Routing Management can be in three different 270 
modes:  271 

Operational: In operational state, the system is designed to provide continuous operational 272 
service despite the failure of a function. Under normal circumstances all functions are in use, 273 
and actively processing data. This mode is the operational one which is the normal mode of 274 
operation of the system.  275 

Degraded: A function can automatically (as a result of failure) or manually be switched off, at 276 
any time, leading to a degraded mode of operation.  277 

Failed: In case a significant set of functions necessary for the continuation of the Tower ATC 278 
service (supported by the Departure Management /Surface Routing Management integrated) 279 
is not available, the system is considered in failed mode.  280 

 281 

Transitions between these three modes can be illustrated as follows: 282 

 283 
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  284 

Figure 4 – Functional block modes and states 285 

 286 

2.3 Major Functional block Capabilities 287 

With the interlinking of the departure and Surface Routing Management functions the planning quality 288 
of both functions can be improved. 289 

The planning of the departure sequence can be done based on realistic taxi times (EXOP) that is 290 
calculated by the Surface Routing Management function under consideration of the predicted traffic 291 
situation at TOBT of each departure. 292 

Using the TOBT and EXOP the departure management function can calculate realistic ITOT (Initial 293 
Take-off Time) which are used for the calculation of the optimal departure sequence and for the 294 
determination of TTOT. In case of coupled Arrival Management / Departure Management the ITOT 295 
are also used to provide realistic times to the AMAN for the generation of gaps in the arrival sequence 296 
for departures. 297 

Based on TTOT and under consideration of EXOP realistic TSAT can be calculated by the departure 298 
management function. These improved TSAT quality again allows an improved calculation of taxi 299 
times for further departures in the Surface Routing Management function. 300 

Planning results of the departure and Surface Routing Management function must be displayed at the 301 
relevant controller working positions. Suitable HMI should be used to display the planned sequence of 302 
operations and the related target times. Therefore, the HMI should be adapted to the specific needs of 303 
the different working positions so that the Clearance Delivery Controller is getting the planned start-304 
up/push-back sequence (TSAT) displayed while the Runway Controller is getting the planned take-off 305 
sequence (TTOT) displayed.  306 
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2.6 Functional 332 

2.6.1 Functional decomposition 333 

When not coupled, Departure Management and Surface Routing Management provide functionalities 334 
"on their own": building a departure sequence and computing a taxi route. 335 

Considered as a single integrated functional block, Departure Management and Surface Routing 336 
Management allow a reliable departure sequence based upon an accurate EXOP computed by the 337 
surface routing function. They provide the following functions: 338 

 Precise taxi times calculation: the surface routing function provides an accurate EXOP 339 
based upon the flight taxi route and taking into account various parameters such as 340 
aircraft type, parking position, the planned traffic during the taxiing… 341 

 Enhanced sequence management: based upon the precise EXOP the departure 342 
management generates an enhanced departure sequence for each flight providing 343 
optimal TTOT and TSAT. 344 

 345 

2.6.2 Functional analysis 346 

The diagram below describes the Departure Management and the Surface Routing Management 347 
integrated and considered as a single functional block. It details also how the different internal 348 
functions interact with each other and with external functional blocks. 349 

 350 

 351 

 352 
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Figure 6: NSV-4 Integration of Departure Management and Surface Routing Management 353 

 354 

The integrated functional block is composed by four sub-functions: 355 

 Departure management in charge of providing departure sequence and optimum 356 
departure runway, 357 

 Surface routing management responsible for providing a route and an accurate EXOP 358 
dependant on predicted traffic, 359 

 Technical management: manages for the integrated functional block the transition 360 
between the different modes of operation, 361 

 Constraints management: gathers constraints and rules for the two functions 362 
departure and surface routing management. 363 

 364 

2.7 Service View 365 

N/A 366 
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3 Functional block Functional and non-Functional 367 

Requirements  368 

3.1 Capabilities 369 

3.1.1 Precise taxi time (EXOP) calculation 370 

 371 

Identifier REQ-12.04.04-TS-0010.0010 

Requirement The surface routing functional shall receive for each flight plan the departure 
runway from the departure management and use: 

the TOBT (if available, the EOBT otherwise), 

parking position, 

aircraft type,  

departure runway, 

expected traffic during taxiing. 

to calculate the EXOP accordingly. 

 EXOP will be calculated based on TOBT as first approach and based on TSAT 
for refinement. Additionally the departure functionality calculates and 
communicates to surface routing functional the departure runway. The surface 
routing function shall be able to designate a route for each aircraft and for 
vehicles that need it. One part of the necessary information to design these 
routes is provided by FDPS (e.g. runway chosen by the operator, identification 
of aircraft, stand assigned). 

 373 

 375 

Identifier REQ-12.04.04-TS-0010.0020 

Requirement The surface routing function shall receive the departure runway, the TTOT and 
the TSAT for each flight plan from the departure sequencing function and shall 
calculate EXOP updates, if it is necessary. 

 TOBT and TSAT are used by the surface routing function to calculate EXOP 
updates as the sequences evolves, TSAT and TTOT are also used to predict 
the future traffic situation. 

 377 

 379 

Identifier REQ-12.04.04-TS-0010.0030 

Requirement The departure sequencing function shall provide to the surface routing function 
an update of TTOT whenever it changes by more than <parameter_1 TBD>. 

 In order to maintain a reliable picture of future traffic situation and to predict 
precise EXOP values, the surface routing function must be informed by the 
departure sequencing function of all known changes to TTOTs. 

 381 

 383 
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Identifier REQ-12.04.04-TS-0010.0040 

Requirement The departure sequencing function shall provide to the surface routing function 
an update of TSAT whenever it changes by more than <parameter_2 TBD>. 

 In order to maintain a reliable picture of future traffic situation and to predict 
precise EXOP values, the surface routing function must be informed by the 
departure sequencing function of all known changes to TSATs. 

 385 

 387 

3.1.2 Enhanced sequence management 388 

 389 

[REQ]390 

Id REQ-12.04.04-TS-0020.0010 

Requirement The departure sequencing function shall receive the EXOP from the surface 
routing function for each flight plan and shall calculate the TTOT and TSAT and 
thus the optimal departure sequence. 

Title EXOP provision 

Status <In Progress> 

Rationale The surface routing function is responsible for EXOP computation, which is then 
provided to the departure sequencing function in order to finalize the 
computation of TSAT and TTOT based on precise variable EXOP. 

Category <Functional> 

  

Verification 
Method 

<Test> 

 391 

 393 
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[REQ]394 

Id REQ-12.04.04-TS-0020.0020 

Requirement If changes in the push-back (TSAT) sequence occur, the departure sequencing 
function shall check if the existing departure (TTOT) sequence can still be 
realized (e.g. by using the multiple line-up alternatives at the specific runway). 
Only if this is no more possible the departure sequence is also updated. 

Title TTOT stability 

Status <In Progress> 

Rationale In order to avoid the excess of communications between pilots and controllers, 
the departure sequence will try to be kept once it has been communicated to 
them. Only if an aircraft can’t fulfill the sequence, this one will be recalculated 
and the pilots will receive the sequence updated. 

Category <Functional> 

  

Verification 
Method 

<Test> 

 395 

 397 

 398 

[REQ]399 

Id REQ-12.04.04-TS-0020.0030 

Requirement The departure sequencing function shall be able to use static taxi time data in 
case the surface routing function cannot provide EXOP. 

Title Standard EXOP 

Status <In Progress> 

Rationale In case the surface routing function cannot provide EXOP, departure sequencing 
function has to able to provide a departure sequence, based on standard EXOP. 

Category <Functional> 

  

Verification 
Method 

<Test> 

 400 

 402 

3.1.3 Additional functional blocks capabilities 403 

 404 
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[REQ]405 

Identifier REQ-12.04.04-TS-0030.0010 

Requirement The surface routing function should estimate the planned traffic of inbound and 
outbound flights on the airport surface and take it into account to calculate 
precise EXOP. 

 406 

 408 

 409 

[REQ]410 

Identifier REQ-12.04.04-TS-0030.0020 

Requirement The Departure Management should identify the runway holding point at the 
same time than the allocated departure runway. 

 411 

 413 

 414 

3.2 Adaptability 415 

Integrating Departure Management with Surface Routing function does not create new adaptability 416 
constraints to those existing for the two functional blocks alone. 417 

3.3 Performance Characteristics 418 

Integrating Departure Management with Surface Routing function does not create new performance 419 
constraints to those existing for the two functional blocks alone. 420 

3.4 Safety & Security 421 

 Integrating Departure Management with Surface Routing function does not create new constraints 422 
regarding Safety and Security to hose existing for the two functional blocks alone. 423 

3.5 Maintainability 424 

 Integrating Departure Management with Surface Routing function does not create new maintainability 425 
constraints to those existing for the two functional blocks alone. 426 

3.6 Reliability 427 

Integrating Departure Management with Surface Routing function does not create new reliability 428 
constraints to those existing for the two functional blocks alone. 429 

3.7 Functional block Internal Data Requirements 430 

 431 

Integrating Departure Management with Surface Routing function does not create new internal data 432 
constraints to those existing for the two functional blocks alone. 433 

3.8 Design and Construction Constraints 434 

 435 
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Identifier REQ-12.04.04-TS-0100.0010 

Requirement The departure management and the Surface Routing Management shall be 
designed in such a way that the configuration for a same data (such as data 
related with airport layout or topology) contains the same information. 

 436 

 438 

 439 

Identifier REQ-12.04.04-TS-0100.0020 

Requirement Data access for the departure management and the surface routing function 
shall be design as such that changes to data common (e.g. flight plan data) for 
the two functional blocks are processed at the same time. 

 440 

 442 

 443 

3.9 Functional block Interface Requirements 444 

This chapter only contains the interface changes coming from the integration between departure 445 
management and surface routing management. The only interface change identified concerns 446 
interaction with HMI. Specific interfaces for the Departure management are described in 12.03.05 447 
System Requirements [10], for routing in 12.03.03 System Requirements [11].  448 

3.9.1 HMI improvements 449 

The purpose of this chapter is to identify the enhancements / changes brought to the HMI due to 450 
integration between departure management and surface routing management. 451 

An integrated HMI for routing and departure sequence functions is not in the 12.04.04 step 1 scope. 452 
Requirements are written in generic way "system HMI" without specifying in which "product" HMI (A-453 
SMGCS, DMAN, Electronic Flight Strip) they have to be developed. This is considered as 454 
implementation detail and will anyway have to be modified in step 2 when an integrated HMI will have 455 
to be developed. 456 

 457 

Requirements written by 12.03.05 regarding the Basic DMAN HMI apply also this "System HMI" and 458 
are not duplicated here, including the following capabilities: 459 

- Entering manually a TSAT, 460 

- Re-sequencing any flights, 461 

- Removing a flight from the sequence, 462 

 463 

Requirements under 12.05.XX projects responsibilities are not duplicated here, including the following 464 
capabilities: 465 

- Displaying a default route, 466 

- Modifying the detailed route, 467 

- Entering/modifying flight data: Callsign, allocated runway, SID, … 468 

- Displaying the track on the airport layout, 469 

- Issuing Start-up, push-back … clearances, 470 
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 471 

Identifier REQ-12.04.04-TS-0200.0010 

Requirement The system HMI shall present the following data on the same display than the 
one used by the controller to enter clearances in the system: 

-TSAT for start-up clearances 

-TTOT for take-off clearances  

 472 

 474 

Identifier REQ-12.04.04-TS-0200.0020 

Requirement The system HMI shall indicate specifically when a start-up clearance can be 
issued according to the TSAT, this indication is on the same display than the 
TSAT. 

 475 

 477 

 478 

 479 

Identifier REQ-12.04.04-TS-0200.0030 

Requirement The system HMI shall highlight to the controller any changes performed by the 
system to the TSAT and TTOT. 

 480 

Identifier REQ-12.04.04-TS-0200.0040 

Requirement The departure function shall prevent any change done to the TSAT when this 
value has been set by the operator. 

 483 

Identifier REQ-12.04.04-TS-0200.0050 

Requirement The system HMI should display the EXOP duration while the route is modified 
by the operator. 

 486 

 488 

 489 
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