Relationship of CNS/ATM-1 Package System Level Requirements to Operational and Institutional Requirements.








Traceability from the defined Operational and Institutional requirements to the technical specifications in the SARPs can be mapped using the ATN System Level Requirements overviewed in Sub-Volume 1.  This traceability can be easily established through the use of a matrix as described in the following table:
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Please note that the column with the reference to the ATN system level requirement awaits the finalization of Sub-Volume 1.   


�
�
Operational / Institutional Requirement�
Source of Requirement�
Corresponding ATN


System Level Requirement(s)�
Supporting Technical 


Standards defined in:�
�
1�
Universal accessibility to air navigation safety services must be available without discrimination.�
FANS II/4 document 9623  �
�
Sub-Volume 4: definition of Upper   Layer Architecture based on ISO standards


Sub-Volume 5: definitions of  ATN internetwork based on ISO standards�
�
�
�
�
�
Sub-Volume 3:  Standards for ATS Message Service (Chapter 2) and ATN Pass-through Service (Chapter 3) permit AFTN to ATN transition


Sub-Volume 5 - Para. 7.7:  Standards for CIDIN SNDCF to permit CIDIN to be used an ATN subnetwork�
�
2�
“The rights and responsibilities of states to control operations of aircraft and enforce safety regulations within their sovereign airspace must not be compromised.”�
FANS II/4 document 9623�
�
Sub-Volume 2: CPDLC requirements for current data authority and next data authority.�
�
3�
“Institutional arrangements should not prevent competition among different service providers that comply with ICAO SARPs.”�
FANS II/4 document 9623�
�
Sub-Volume 4: definition of Upper   Layer Architecture based on ISO standards


Sub-Volume 5: definitions of  ATN internetwork based on ISO standards


�
�
4�
“Arrangements must retain air traffic services (ATS) authority to coordinate and maintain control over ATS communications”�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 3: support the use of traffic types to invoke strong routing polices to ensure ATSC passes only over paths certified to carry this traffic class.�
�
5�
Arrangements must not interfere with States’ regulatory rights and responsibilities.  States should make known any regulatory restrictions to facilitate other States’ interconnection�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 3 supports the use of traffic types to invoke strong routing polices to ensure ATSC passes only over paths certified to carry this traffic class.


�
�
�
�
�
�
Sub-Volume 5, Chapter 8: supports for IDRP advertisement of supported traffic types(s) as a security path attribute�
�
6�
Arrangements must recognize States’ responsibility and authority to enforce safety regulations�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 3: supports the use of traffic types to invoke strong routing policies to ensure ATSC passes only over paths certified to carry this traffic class.


�
�
7�
Adequate arrangements should be made for service recovery in the event of significant malfunction within the system.  When failures occur, the system design should provide for gradual degradation�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 8:  supports use of  IDRP to exchange dynamic reachability information and to update the preferred route in the event of a subnetwork or intermediate system failure.�
�
�
�
�
�
Sub-Volume 5, Chapter 5  supports the use of congestion avoidance mechanisms with the transport service.�
�
8�
Adequate arrangements should be made for recovery in the event of a significant malfunction or catastrophic failure of the satellite system�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 8:  supports use of  IDRP to exchange dynamic reachability information and to update the preferred route. In the event of a satellite subnetwork system failure, alternative routing via VDL, Mode S or other future mobile subnetworks are inherently supported by the ATN routing architecture.�
�
9�
Arrangements must ensure guaranteed priority of safety communications over non-safety and non-ATS communications in accordance with ICAO SARPs�
FANS II/4 document 9623�
�
Sub-Volume 2, 3, 4 & 5:  The application specified communication priorities indicated in the D-Start service primitive, as defined in Sub-Volumes 2 and 3, are mapped through the ULA, as defined in Sub-Volume 4, to the ATN internet  as defined in Sub-Volume 5 (Table 2-3).  Provisions are defined in Sub-Volume 5 to ensure transport protocol TPDUs and internetwork packets are delivered on a priority basis when queuing exists.  Mapping of communications priorities from the internet to the subnetworks is supported by the SNDCF to the extend supported by the specific subnetwork..�
�
10�
Arrangements must facilitate the certification by States of ATN services and equipment�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 3: support the use of traffic types to invoke strong routing policies to ensure ATSC passes only over paths certified to carry this traffic class�
�
11�
Arrangements and application of ATN routing policies should preserve a State’s ability to control the types of traffic on any subnetwork for which it is responsible�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 3: supports the use of traffic types to invoke strong routing policies to ensure each type of aeronautical traffic passes only over paths certified to carry that traffic type�
�
12�
Arrangements should not preclude that ATC, AOC, AAC, and APC can be made available to the appropriate end user�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 3: supports the use of traffic types to invoke strong routing policies to ensure each type of aeronautical traffic passes only over paths certified to carry that traffic type and is router to the appropriate end system.�
�
�
�
�
�
Sub-Volume 5, Chapter 4::  the network addressing plan supports aeronautical industry service communications as well as ATSC


Sub-Volume 4:  the upper layer addressing plan allows aeronautical industry defined, via IATA, to define extensions to the  addressing tree.�
�
13�
Arrangements should be made to ensure security for the ATN is maintained in accordance with the vulnerability analyses and risk assessments�
FANS II/4 document 9623�
�
Sub-Volume 2 defines the mechanism of current data authority and next data authority as a means of inhabiting unauthorized ground user access.�
�
14�
Naming and Addressing issues should be coordinated between states�
FANS II/4 document 9623�
�
Sub-Volume 5, Chapter 4::  the network addressing plan supports hierarchical addresses when the assignment of the domain address portion  of the address is standardized by SARPs and the specific assignment of local identifier and system identifier is the responsibility of the state.


Sub-Volume 4:  the upper layer addressing plan allows states to assign upper layer addresses.�
�
15�
A global Transition strategy must be developed to support post Package 1 CNS/ATM environments�
FANS II/4 document 9623�
�
Sub-Volumes 2, 3, 4 and 5:  Versions number are provided for the communications services and applications to facilitate migration to future packages enabling backward capability..�
�
16�
Arrangements should allow the introduction of services on an evolutionary growth basis�
FANS II/4 document 9623�
�
Sub-Volume 5: internet standards allow for isolated ATN islands in the initial implementation phase, ultimately migrating to a full global ATN backbone


Sub-Volumes 2, 3, 4 and 5: Versions number are provided for the communications services and applications to facilitate the introduction of new services while enabling backward capability..�
�
17�
Arrangements must be adequately flexible to accommodate presently defined services and a range of future services�
FANS II/4 document 9623�
�
Sub-Volume 3:  Standards for ATS Message Service and ATN Pass-through Service permit AFTN to ATN transition


Sub-Volume 5 , Chapter 7:  Standards for CIDIN SNDCF to permit CIDIN to be used an ATN subnetwork�
�
�
�
�
�
Sub-Volume 4: definition of Upper   Layer Architecture based on ISO accommodates future end systems.


Sub-Volume 5: definitions of  ATN internetwork based on ISO standards accommodating future subnetworks.


�
�
18�
Arrangements should not preclude the integration of existing communications networks and infrastructure into the ATN where these are adequate�
FANS II/4 document 9623�
�
Sub-Volume 3:  Standards for ATS Message Service and ATN Pass-through Service permit AFTN to ATN transition


Sub-Volume 5, Chapter 7:  Standards for CIDIN SNDCF to permit CIDIN to be used an ATN subnetwork�
�
19�
A global data networking infrastructure shall be implemented to support the internetworking of computer systems operation in fixed ground based and mobile aircraft based locations.�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 3: Standards for routing �
�
20�
The ATN shall ensure interoperability and support the exchange of data between users�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 3:


�
�
21�
The ATN shall provide the same standardised set of rules to applications, in order to ensure that all messages are delivered as efficiently as possible and in the correct order of priority.�
ATNMAN2ED�
�
Sub-Volume 5, Chapters 5,6 & 8: sections for Transport connection, Internet and subnetwork priorities�
�
22�
The ATN maintains dynamic routing tables which reflect the current connectivity status, and which it uses to determine the transfer route.�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 3: ATN routing specifications�
�
23�
In order to realise the advantages of an internetwork architecture, techniques for transfer of messages among participating subnetworks shall be independent of protocols and addressing schemes used by any one participating subnetwork.�
ATNMAN2ED�
�
Sub-Volume 1: Priority specifications


Sub-Volume 5, Chapter 2 & 8: Routing information and protocol specification�
�
24�
The ATN shall provide a communications service which meets the security and safety requirements of ATSC and AISC applications.�
ATNMAN2ED�
�
Sub-Volume 1: Use of priority and ATSC classes


Sub-Volume 5, Chapter 2: �
�
25�
Provisions for a variety of subnetworks shall be integrated within the ATN architecture. �
Derived requirement from ATNP SARPs�
�
Sub-Volume 5, Chapter 3: ISO router specifications�
�
26�
The ATN shall support aircraft simultaneously attached to many different mobile subnetworks.�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 5: allows for concurrent connection to multiple mobile subnetworks�
�
27�
The ATN shall be capable of operating in a multinational environment with different data communication service providers.�
ATNMAN2ED�
�
Sub-Volume 1: defines ISO requirement


Sub-Volume 5, Chapter 8: information exchange between different routing domains  �
�
28�
The ATN shall be capable of supporting the interconnection of End Systems and Intermediate Systems using a variety of subnetwork types.�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 8: information exchange between different routing domains �
�
29�
The ATN addressing plan shall satisfy the requirements of ATSC and AISC service users and providers. It shall be useful for both uplink and downlink data transfer and shall serve both the mobile and fixed communication environment.�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 8: information exchange between different routing domains�
�
30�
Safety related traffic shall be distinct from non-safety traffic over ITU restricted subnetworks.�
ATNMAN2ED�
�
Sub-Volume 5, Chapter 3: Routing specifications�
�
31�
The CNS/ATM-1 Package shall contribute to “Provide more optimal routes, profiles and clearances  ( i.e., RHSM)”�
Reference NOCAR document


Para 2.4 & 3.2�
�
Sub-Volume 4


Sub-Volume 2 Part 2: ADS specifications�
�
32�
The CNS/ATM-1 Package shall contribute to “Make the system flexible,  able to adjust operation during flight,  change flight levels up/down,  change speeds,   and/or  change routes.”�
Reference NOCAR


Para 3.3 & 3.4�
�
Sub-Volume 4


Sub-Volume 2 Part 3: information exchanged using CPDLC�
�
33�
The CNS/ATM-1 Package shall contribute to “Reduce flight deck workload.”�
Reference NOCAR document


Para 3.5�
�
Sub-Volume 4


Sub-Volume 2, Part 3: 


Sub-Volume 2, Part 4:  �
�
34�
The CNS/ATM-1 Package shall contribute to “Provide service improvements, i..e., (reductions in) separation minima and (increasing levels of) flexibility.”�
Reference NOCAR document


Para 4.2�
�
Sub-Volume 4


Sub-Volume 2, Part 4�
�
35�
Operational Requirement TBD





�
�
�
Sub-Volume 2, Part 1: Time Accuracy requirements


Sub-Volume 2, Part 2: Time Accuracy requirements


Sub-Volume 2, Part 3: Time Accuracy requirements


Sub-Volume 2, Part 4: Time Accuracy requirements�
�
36�
The resulting communications links will appear seamless from the user's perspective  (i.e., independent of the communications systems in use).�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 3.2.4.2�
�
Sub-Volume 2, Part 1: 


Sub-Volume 2, Part 3: User interface provides the requested information �
�
37�
To satisfy the operational requirements, the communications system will need to meet general performance standards.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 


3.2.4.4�
�
Sub-Volume 5, Chapter 2: defintion of traffic types, & classes


�
�
38�
Error detection and correction, and, where appropriate, alerting mechanisms should be implemented.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 3.2.6.2�
�
TBD�
�
39�
In any data link dialogue the end-user must be able to positively identify the other end-user.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 3.4.1.�
�
Sub-Volume 5, Chapter 4: addressing specifications for ES and IS�
�
40�
An emergency call must always pre-empt a lower priority call.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 3.4.2.3�
�
Sub-Volume 1, table 1.2-2: Relationship of communication priorities


Sub-Volume 5, Chapter 2: communication prioritiy


�
�
41�
In case of complete communications failure, procedures will be in accordance with ICAO provisions.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 3.5.1�
�
All Sub-Volumes:  ICAO standardized communication service and applications  �
�
42�
In the event of an unexpected termination of a data link application, both the aircraft and the ground will be notified of the failure.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 3.5.2�
�
Sub-Volume 5, Chapter 3: routing policies�
�
43�
Procedures must be in place to allow timely establishment of data link between aircraft and the ground system.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 4.2.2.�
�
Sub-Volume 5: allows for internet connection with the minimum required message overhead


Sub-Volume 2, Part 3: data messages�
�
45�
Before entering an airspace where the data link applications are provided by the ATC automation system, a data link connection will need to be established between the aircraft and the ground system in order to register the aircraft and allow the start of a data link dialogue when necessary.  This will be initiated from the aircraft, either automatically or by pilot intervention.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 4.2.2.1.�
�
Sub-Volume 2, Part 3: use of CPDLC


Sub-Volume 3, Part 1: 


Sub-Volume 4�
�
46�
At a time parameter before a data link equipped aircraft enters data link airspace, the pilot or the aircraft will need to initiate the DLIC logon procedure.  The aircraft will then generate and transmit the Logon Request message which contains the aircraft-unique identifier and the data link applications it can support.  The ground system responds to the aircraft's logon request.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 4.2.2.2.�
�
Sub-Volume 2, Part 3: use of CPDLC


Sub-Volume 3, Part 1:


Sub-Volume 4�
�
47�
During the initial establishment of a data link connection with a ground system, that ground system must be able to register the communications and surveillance capabilities of the aircraft


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 4.2.3.�
�
Sub-Volume 2, Part 3: use of CPDLC


Sub-Volume 3, Part 1


Sub-Volume 3, Part 2


Sub-Volume 4�
�
48�
The ground system will identify the communications and surveillance capabilities of aircraft in order to establish appropriate ADS contracts.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 4.2.3.1.�
�
Sub-Volume 2, Part 2:  Functions of ADS interface


Sub-Volume 4�
�
49�
The ground system will transmit the relevant ADS contracts to the aircraft.  The aircraft will confirm acceptance of the ADS contract to the ground system.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 5.2.1.3.�
�
Sub-Volume 2, Part 2


Sub-Volume 3, Part 3: carry ADS information


Sub-Volume 4�
�
50�
In an ADS environment, the controller must be provided with the most up-to-date ADS-derived information to permit the provision of effective air traffic control.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 5.2.5.1.�
�
Sub-Volume 2, Part 2: allows for updates based on events, contracts or periodically.


Sub-Volume 4�
�
51�
The position information of the aircraft will be made available to the controller.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 5.2.8.2.�
�
Sub-Volume 2, Part 2: use of CPDLC


Sub-Volume 3, Part 1:


Sub-Volume 4�
�
52�
The ground system must be able to verify that the aircraft is proceeding in accordance with the ATC clearance.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 5.2.11.�
�
TBD�
�
53�
A data link based ATS system must provide for the reduction of routine communication tasks which contribute to the saturation of voice frequencies.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 6.2.1.�
�
Sub-Volume 2, Part 3:


Sub-Volume 4�
�
54�
The system must be capable of providing CPDLC when this application is required by the ATM system in force.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 6.2.2.1.�
�
Sub-Volume 2, Part 3:


Sub-Volume 4�
�
55�
When required, the data link ATS will support the interchange of data link messages between the pilot and controller to support the effective provision of the data link based ATS service.


�
ADSP Manual - ATS Data Link Applications


(version 0.3) para 6.2.2.2.�
�
Sub-Volume 2, Part 3:


Sub-Volume 4�
�
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