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	Summary 



This information paper presents the drafts of the of the recently completed ADSP JWG & WG’s A&B meeting reports held in Atlanta GA, USA 23 February–6 March, 1998.��

1.	Discussion

1.1	This information paper presents the draft Discussion Papers used in the closing of the various ADSP meetings highlighted in the summary.  Items which should be of interest to the ATNP WG’s include the completed “Guidance on Accommodation of FANS-1/A in an ATN SARPs Environment” (aka; Transition Document), and discussions of Security attached to the JWG report, new OR’s for ADS Emergency Mode attached to the WG-A report, and amended/new OR’s for D-FIS Services (D-ATIS & TAF) attached to the WG-B report.

1.2	This material is presented informally and should be considered as draft until formally received by the Secretary of the ATNP from the Secretary of the ADSP.
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AUTOMATIC DEPENDENT SURVEILLANCE PANEL (ADSP)



JOINT WORKING GROUPS A AND B MEETING



Atlanta, Georgia, 27 February ! 2 March 1998





SUMMARY OF DISCUSSIONS AND CONCLUSIONS



(Presented by the Secretary)





1.	Introduction



1.1		The meeting was chaired by Mr. Mike Asbury (Rapporteur) and the Secretary of the ADSP, Mr. Chris Dalton, provided advice and co�ordination support for the meeting.





2.	Working arrangements



2.1		The meeting was held in Atlanta, Georgia and was attended by 8 panel members and 14 advisors.  A list of participants is at Appendix A.



2.2		A list of working papers is at Appendix B.





3	Agenda



3.1		The meeting opened with a review of the draft agenda, which had been circulated by the Secretary.  Agreeing that not enough time would be available to discuss workload sharing between the working groups A and B, the meeting approved the following revised agenda:



Agenda Item 1:	Review Transition document (and proposed amendments thereto, concerning considerations for accommodating differing message sets in ground and airborne systems);



		Agenda Item 2:	Develop Security requirements for ATS Data Link Applications.



		Agenda Item 3:       Other Business

4	Agenda Item 1:	Review Transition document (and proposed amendments thereto, concerning considerations for accommodating differing message sets in ground and airborne systems)



		A number of working papers were presented proposing amendments in relation to the transition document.  The majority of amendments were of an editorial nature or a clarification of  those matters thought to require more detail.



		The main points of discussion concerning the proposed amendments were as follows:



	a)	the need for a title for the document.  It was agreed to name the transition document “Guidance on Operational Accommodation of FANS-1/A Systems in an ATN SARPs Environment”.



	b)	definition of phased implementation;



	c)	clarification of those issues associated with logical acknowledgement, security, and those variables where the extent of the operational impact (in relation to a particular proposed fix) had not yet been determined;



	d)	constraints to the operational use of data link services that could result from uncoordinated implementation of ground systems, avionics and the use of irregular practices.  This included matters related to use of existing Flight Management Systems, data derivation, message pairings and differing pilot interfaces;



	e)	update of appendices to conform with the core document changes in addition to changes made to messages during the final review by the ANC;



	f)	correction of reference for the need for aircraft to record digital communication with ATS to Annex 6; and



	g)	reaching agreement on the material to be contained in the document conclusion.

	

On completion of the working groups amendment of the transition document (including appendices) it was agreed that the work completed so far was of a mature state and, rather than await for ADSP/5, it should be given to the Secretary at the completion of this meeting for action by ICAO.  This decision was made due to the urgency for the material to reach the many States who were making their implementation decisions now.  It was seen as critical that any implementation choices be made with as much guidance as was practically available.  Sitting on the material may mean States could approach the issues of transition and accommodation in an uncoordinated or unstructured manner.  Further, the document broached a large number of associated issues (certification, cost/benefit, performance, etc) that would guide States to carry out their own studies into these matters.  These matters would need to be carried out in tandem with their studies of the operational requirements considerations the document detailed, noting the indelible link between them.



Whilst the meeting supported the view that States should access the contents of the documentation as soon as practical, possibly as a State letter, it was agreed that it may not be necessary (or appropriate), to translate the appendices into the other ICAO languages.  This was for two significant reasons.  Firstly, the appendices dealt with a comparison between the ATN SARPs and two external documents that were only available in English (the Airbus System Objectives and Requirements (SO&Rs) 464.0840/95 and the Boeing SR&Os D926U051).  Any detailed comparison of the application message sets and/or use of the transition document could only be completed appropriately in one language.  Secondly, translating the appendices would mean, for much of the material, attempting to translate external document terminology.  This would, at the very least, risk modifying the intent of  those documents.



Even so, it was recognized that the core part of the document provided an overview of the issues related to accommodation (and transition in general) as well as the necessary information for States to consider to what extent they would need to review the appendices.  This being the case, the meeting agreed that their was merit in translating this introduction section to the appendices.



The Secretary noted that as this was the last formal opportunity for panel members to comment on the document, it would be appropriate that those members not present be given the chance to comment, directly to the Secretary, prior to the material being presented to the Air Navigation Commission.  This request would be included in the Memorandum that contained the Summary of Discussions and Conclusions for the current meeting. 







5	Agenda Item 3:  Develop Security requirements for ATS Data Link Applications



WP/51 reiterated a request from ATNP that ADSP more clearly define what the operational requirements were in relation to security.  Although the initial ATN draft SARPs (currently out for State comment) did not include any technical provisions for security, future enhancements to the ATN SARPs were expected to define such provisions.  Working Group 1 of the ATNP had been tasked with defining the overall security framework of the ATN and would need confirmation of the operational basis for specifying security mechanisms in the ATN.  The paper contained a copy of the communiqué prepared for the purpose of soliciting input from the ADSP.  This communiqué highlighted a list of five general categories of security threats/provisions that would need to be progressed as baselines for either enhancements to the ATN SARPs with specific technical mechanisms, or guidance material.  The five categories (including ATNP WG1 comments in italics) were described as follows:



a)	Communication monitoring and third party traffic analysis ! neither of these constitute a safety hazard, so there is no need to guard against them.



b)	Data link messages shall be protected from modification, masquerade and replay ! that means that for data messages between aircraft and air traffic control centres, or between air traffic control centres, there will be a high level of assurance that a message comes from where it claims, has not been tampered with, and is not a repeat of an obsolete message.



	c)	Messages for the purpose of network management, and the messages that carry routing information shall be protected from modification, masquerade and replay ! that means that there will be a high level of assurance that no unauthorized entity can modify the routing characteristics of the ATN.



	d)	The services that support messages to and from the aircraft shall be protected against denial of service attacks to some (to be specified) level of probability ! this means having alternative communications paths available in case one path gets jammed.



	e)	ATN hosts and routers shall be protected from unauthorized physical access ! this means that physical security measures will be provided to prevent unauthorized persons gaining access to the ATN hardware and/or software.



The conclusions of ATNP WG1 discussions so far were that the security enhancements to the ATN SARPs need only include specific technical mechanisms to address categories (b) and (c) above.  However, the ATN guidance material was expected to address all of the above categories.  At this stage in the progress of their work the WG1 was considering the applicability of using authentication (using a digital signature) and message sequencing as methods by which the controller or pilot (or administrations) could feel confident that the message was in fact from where it was supposed to be from and that the information was correct.  Whilst the method of authenticating the message may  be encrypted, it was not proposed at this time to encrypt the entire message due to a number of significant institutional issues that would have to be overcome.  



The ATN working group noted that security mechanisms could provide a system or network with protection against many different types of threats and as such, the ATNP were seeking advice on which particular threats the ADSP wanted the network to be protected against.  



It was agreed by the joint meeting that providing for data link messages to be protected against modification, masquerade and replay was felt to be a good one, but whether or not this would be sufficient, the group recognized that a concrete judgement during this meeting would not be possible.  Further, it was likely that other international organizations, institutions or even governments may have their own specific requirements that were not specifically related to operational requirements.  This could include restrictions to the ability to monitor or use the information transmitted for commercial reasons.  It would be incumbent on the ATNP to ensure that they requested feedback from a wide variety of sources.



Associated with this subject, an Information Paper presented an analysis of the applicability of ICAO Annex 17 on Security and of the Manual for Safeguarding Civil Aviation against Acts of Unlawful Interference (Doc 8973) to the provision of a framework for ATN security requirements.  The paper noted that the open nature of the ATN architecture could make it vulnerable to security threats and that the development of a network security plan was required to ensure the integrity of the network.  Further this plan would have to be global in nature noting the global nature of the ATN itself.



The meeting noted that Acts of unlawful interference in Annex 17 included (amongst others):



	b)	destroying or damaging air navigation facilities or interfering with their operation, if such act is likely to endanger the safety of aircraft in flight; and



	c)	communicating information which is known to be false, thereby endangering the safety of an aircraft in flight.



The Secretary advised the meeting that it would be appropriate that panel members should communicate the need for security provisions for the ATN (and similar communication networks) in Annex 17 with their counterparts on the Aviation Security Panel (AVSECP).  He also stated that appropriate coordination would occur between himself and the Aviation Security Branch at ICAO to keep them in the picture regarding possible provisions that may have an affect on existing ICAO documentation.



It was agreed that the ATNP should continue to progress their work in accordance with the five categories specified, placing particular emphasis on suitable provisions applicable to categories (2) and (3).  It was recognized that other categories may become necessary (as lessons learnt during the implementation of the ATN developed), and if judged essential, these would be brought to the attention of the ATNP in the course of ADSP’s progress.  Additionally, ATNP should be open to those security issues whereby the messaging is automation-to-automation, as well as between pilot and controller.





6	Other Business



An information paper was presented by Patrice Behier that introduced the concept of defining a generic messaging service that could meet present application requirements and yet undefined operational requirements.  These requirements, including the next generation exchange between airborne and ground based ATM systems could then be defined, introduced, tested and modified, as required, using an appropriately designed system.  It was proposed that benefits derived could increase the speed of standardization using an effective means of validation, permit the upgrade of applications without upgrading the communications network and allow for the development of services that are not implementable using the current SARPs-defined applications.



The working groups noted the material, recognizing that forward thinking was needed to cope with the future needs of the aviation community.  Whilst it was recognized that the panel already had a heavy work schedule completing the tasks already set by the Air Navigation Commission, the information was welcomed noting that updates on the progress of the development of the concept should be brought to the attention of the panel as the concept matured. 



The member nominated by the United Kingdom provided information on their offer to host the next meetings to be held in London from 15 to 26 June 1998.  It was noted that whilst CAAUK will not assist organizing/booking accommodation, information was provided concerning a range of Hotels near the meeting place which provided reduced CAA rates.  It was further noted that London was extremely busy during the summer tourist season and arrangements for accommodation should be made by attendees as soon as possible to secure the accommodation.  The meeting is to convene at the CAA/NATS Headquarters and any request for additional information should be directed to Luc Delfanne (Tel: +44 171 832 5164  email  luc@natsint.co.uk).



It was noted that it was very likely that a METLINKSG (new name for ATARSG) meeting would be held the week preceding the planned dates, also in London.  To provide the opportunity for their members to attend our working group B, and our members to attend their meeting it was agreed that  Working Group B would be held first (15 - 19 June) followed by Working Group A (22 - 26 June). 



The member nominated by Spain, provided confirmation of his wish to host the subsequent meeting to London.  The most suitable dates were 19 to 30 October 1998.  After some discussion these dates were agreed upon although due to some scheduling difficulties it was agreed that Working Group B (19 - 23 October) would again precede Working Group A (26 - 30 October).









! ! ! ! ! ! ! ! ! !
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FOREWORD





Historical Background



In September 1995, the Automatic Dependent Surveillance Panel (ADSP) at its fourth meeting made recommendations for Standards and Recommended Practices (SARPs) and procedures concerning the use of air traffic services data link applications.  The report of ADSP/4 was reviewed by the Air Navigation Commission and subsequent action included approval of the new work programme of the ADSP (AN 144�10 and 11).  Contained in this work programme was the need for ADSP to monitor the development of air traffic management data link applications, in order to facilitate world�wide co�ordination of implementation.



	As the process of standardization for the aeronautical telecommunications network (ATN) is reaching its final stages, questions are being asked about how some existing systems can be accommodated in a future ATN environment.  In particular, there have been a lot of discussions on how FANS�1 (or equivalent) equipped aircraft can be accommodated in an airspace also using communication systems, protocols and application messages in compliance with ATN SARPs.



�	In May of 1997, ICAO convened ALLPIRG/1, the first meeting of representatives of all ICAO Planning and Implementation Regional Groups as well as the International Air Transport Association (IATA), the International Federation of Air Line Pilots' Associations (IFALPA), the International Federation of Air Traffic Controllers' Associations (IFATCA), communication service providers and other key organizations involved in communications, navigation, and surveillance/air traffic management (CNS/ATM) implementation.  ALLPIRG agreed that, while the use of FANS�1 (and equivalents) in itself was a step in the right direction for certain air traffic scenarios, such systems must be considered when developing transition plans to the end�state system.  It was concluded by ALLPIRG/1 that ICAO should identify and address all aspects of transition to the ATN, recognizing that aircraft equipped with FANS�1 or similar type equipment needed to be accommodated during the transition period.  Responding to similar transitional and implementational concerns, two panels of ICAO, namely the ADS and the ATN Panels, had already undertaken to investigate the so�called “accommodation” scenario and identify possible courses of action.  Given the substantial installed base of FANS�1/A�equipped aircraft that is anticipated by the time the ATN becomes operational, an approach for making prudent accommodation for mixed fleet equipage needs to be defined for the accommodation of ATN and FANS�1/A�equipped aircraft operating in a given airspace where FANS�1/A is proven to be operationally acceptable.  It was recognized that guidance would be necessary to assist States develop a well co�ordinated, structured approach to transition and the issue of accommodation.



	Note 1. ! Whilst the material in this document pertains specifically to the progress of the ADS Panel and therefore the operational requirements considerations necessary when preparing a transition strategy, guidance of a technical nature, to be produced by the ATN Panel, will be contained in the Comprehensive Aeronautical Telecommunication Network Manual (Doc xxxx).



	Note 2. ! The term Accommodation is used to refer to operating ATN and FANS 1/A�equipped aircraft in the same airspace simultaneously.  The term transition is used to refer to that period when a shift from one technology to the next occurs.  Accommodation could conceivably be a component in a transition strategy.





Applicability



This document provides guidance applicable to those States and organizations that have or are considering implementation of FANS�1/A and ATN.  It also provides information on the operational impact of the accommodation, specifically the likely impact on operational systems, air traffic controllers, and flight crew in relation to particular homogeneous airspaces and/or air traffic services.  As these efforts were principally aimed at facilitating the eventual transition to the ATN, the material developed includes analysis of the accommodation of an FANS�1/A aircraft into an ATN environment and not the accommodation of an ICAO ATN SARPs compliant aircraft in a FANS�1/A environment.  The material developed does not affect the present ATN SARPs development process.  





Action by Contracting States



Contracting States are requested to take note of the guidance material herein, material that should assist States adopt a well co�ordinated, structured approach to the issue of transition to facilitate migration to ATN SARPs compliant systems.
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�Chapter 1.  Glossary of Terms





FANS�1/A aircraft.  An aircraft that is either FANS�1 or FANS�A equipped only that use ATS Facilities Notification (AFN), ADS and controller�pilot data link communications (CPDLC) message sets that conform to the Boeing System Requirements and Objectives (SR&Os) D926U051 or the Airbus SO&Rs 464.0840/95 respectively.  These documents are based on the RTCA DO-212, DO-219 and DO-223, and indicate deviations from the RTCA DO documents.



Messaging capability.  Includes an analysis of the message elements, message header, message attributes, message variables, message range and resolution, where applicable.



Phased implementation.  The operational aspects of phasing in a set of capabilities over a period of time, until the full set of capabilities required to satisfy operations is implemented.
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��Chapter 2.  General





2.1		Objective



2.1.1		The objective of this document is to provide the operational requirements considerations necessary for an appropriate transition strategy that incorporates accommodation and the information on the impact of the differences between the FANS�1/A and the ATN SARPs messaging capability in relation to a series of operational requirements considerations using selected approaches.  This information should assist States in making informed decisions on implementing ground accommodation for multiple data link systems.  Any State or Region considering implementing applications or services (to meet specific operational requirements and/or allow for enhanced benefits) would be able to compare its list of required data link messages and functions with the guidance presented in this document.



	Note. ! Operational requirements considerations necessary for an appropriate transition strategy that incorporates accommodation can be found at paragraph 2.4.



2.1.2		The purpose of the information contained in this document is to assist States in adopting a well co�ordinated and structured approach to facilitate transition to SARPs compliant systems.  It should also facilitate an accommodation strategy that does not delay the implementation of ATN services.  Any support given to States in adopting a structured approach to accommodation should expedite compliance with the ATN SARPs. 



2.1.3		This document also provides guidance to States on the constraints resulting from not implementing the ICAO ATN SARPs functionalities absent in FANS�1/A.



2.1		Scope



2.2.1		For the working groups of the ADS Panel to progress the issue of accommodation adequately and acknowledging the inherent differences that existed between the proposed ATN SARPs and the FANS�1/A implementation, it was recognized that some limitations would need to be placed on the scope of guidance material that should be progressed by the panel.  Although this document specifically deals with how an aircraft communications addressing and reporting system (ACARS)�based system could be accommodated in an ATN SARPs compliant system, the working groups of the ADS Panel primarily addressed those matters pertaining to the operational differences between, and the capability of, the two message set options, i.e. the messaging capabilities.  Whilst it is expected that other groups will consider the technical impact of aircraft using ACARS (ARINC 622 protocols) and ATN in the same airspace (to ensure that the basic parameters for integrity, reliability and continuity, etc. are met), for the benefit of this study, it is assumed that no technical impact will result from applying the two communication modes.  Further, it was highlighted during the development of this document that a variety of other issues need to be considered.  In this context, a list of additional transition issues, with brief descriptions of each is included in Chapters 4 and 5.



	Note. ! It is expected that the ATN Panel will progress the technical impact of using the two airborne communication modes in the same airspace.



2.2.2		The analysis contained in this document addresses only the ATN CPDLC, ADS and data link initiation capability (DLIC) applications.  Some avionics systems providing FANS�1 and FANS�A functionality may have selected dissimilar implementations.  There are many other avionics system issues (e.g. integration in the Flight Management Computer, data sources, etc.) that may have a considerable impact on the accommodation approach selected and require further analysis.  However, this analysis was based on the understanding that:



		a)	FANS�1 and FANS�A are interoperable; and



		b)	all ATN SARPs compliant implementations are interoperable.



2.3		Assumptions



2.3.1		In an effort to provide guidance that is global in nature, the following assumptions are made, allowing States to compare their specific requirements with the baseline set by the working groups of the ADS Panel:



		a)	the goal is to migrate to uniform SARPs compliance;



		b)	the accommodation would take place in the ground systems;



		c)	the ground system would handle both FANS�1/A aircraft and ATN SARPs compliant aircraft; 



		d)	ATN SARPs would not be changed in order to accommodate FANS�1/A;



		e)	the outlined approach mitigates against aircraft equipage changes;



		f)	an “ATN” aircraft would be considered as fully ATN SARPs compliant; 



		g)	mixed fleet equipage (i.e. FANS�1/A and ATN) could exist for a period of time; and

 

		h)	a given operational environment may require a different minimum capability for data link services. 



2.3.1.1		As a consequence of assuming the accommodation would take place in the ground system, the following assumptions were also considered necessary:



a)	although ATS units may select the message elements subset that supports operations in their airspace, the ground system should be capable of processing all downlink messages from either the FANS�1/A or ATN SARPs compliant message sets.  (Should a State or Region choose to select a subset of message elements to support the ATS to be provided and a received message does not belong to this subset, the ATS unit shall be able to respond by uplinking the message element 162 (SERVICE UNAVAILABLE).  Further processing of the received message is not required.);



b)	the accommodation restrictions should apply only to ground�initiated uplink messages;



c)	when the ground automation created a response message, it should be capable of using the same message capability as that of the incoming message; and



d)	all uplink messages should leave the ground as either a FANS�1/A message or a ATN SARPs message.



2.3.2		Additionally, for the purposes of progressing this guidance material, it was assumed that if FANS�1/A changed, it would change in the direction of the ATN SARPs.  



	Note. ! It was recognized that in the normal course of events should any changes to FANS�1/A be proposed, these changes would likely be towards ATN SARPs compliance provided such modifications did not change the current FANS�1 definition.  Should a change proposal effectively modify the current FANS�1 definition, such a change would entail consultation with those operators who had already purchased FANS�1 and those States that had already implemented ATS ground systems designed to communicate with FANS�1/A aircraft.



2.4		Operational requirements considerations for accommodation approaches



2.4.1		To ensure that the accommodation of a particular technology is a suitable step on the migratory path, a review of any operational impact should comply with the following operational requirement considerations using applicable safety and human factors analysis:



a)			in a given airspace where controllers utilize disparate data link systems, operational events and procedures should be identical except in situations where an operational advantage could be gained by dissimilar implementations and where controller/pilot workload are not adversely affected.



	Note. ! Whilst it was recognized that controllers and flight crew in a data link environment would be faced with the task of managing both data and voice communications in the same airspace, the matter of managing multiple data link systems in the same airspace needs to be addressed.  It is axiomatic that any appropriate transition strategy would include the incorporation of automation and procedures allowing controllers, to the extent possible, to interface with dissimilar systems using a functionally identical HMI (human�machine interface).



		b)	where the same data link service is to be provided by several ATS units, flight crew operational events (e.g, information displayed, available functions, error situations, etc), and procedures should be identical except in situations where an operational advantage could be gained by dissimilar implementations and where pilot/controller workload is not adversely affected;



			Note 1:!This includes those situations where a phased introduction of data link services is introduced.

			Note 2:!This would also determine the CPDLC message elements subset to be supported by the ATS units.



		c)	when considering whether FANS�1/A can support a given phase, attention should be paid to the restrictions which arise from ranges, resolution and accuracies of message parameters, operational events related to Context Management and Logon, error events and the inability to use a Logical Acknowledgement;



		d)	regarding Regions that choose to apply data link in a phased manner,  regional co�ordination groups should reach agreement on what specific phases can be supported by FANS�1/A in order to ensure that the requirements in (b) and (c) above can be satisfied;



		e)	data link service procedures should be published in the appropriate documents and clearly state the units and resolutions to be used in data link exchanges.  Data link transformations such as unit conversions, rounding, truncating, etc., should only be used where an operational advantage could be gained and where controller/flight crew workload is not adversely affected; and



		f)	in addition to restrictions arising from FANS�1/A applications differences vis�a�vis ATN SARPs, there will be restrictions arising from data communication mode alternatives, such as ACARS.  These restrictions should be considered during co�ordination of phased implementation.
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��Chapter 3.  Potential Accommodation Approaches,

Comparative Analysis of Applications

and their Operational Impact





	Note 1. ! The following material is limited to a comparison of the ATN ADS, CPDLC and Context Management (CM) Applications and the FANS�1/A ADS, CPDLC and ATS Facilities Notification (AFN) Applications.  It utilizes a series of accommodation approaches to permit a thorough evaluation of the extent and specifics of application differences and the potential operational impact of accommodating them.  The descriptions that follow provide an insight into the process the ADS Panel working groups of the ADS Panel used to progress their work and could be useful as a basis for considering any transition from one technology to another.



	Note 2. ! The analysis that follows is based on a number of assumptions (Chapter 2, paragraph 2.3 refers).  Should a given State or Region choose a dissimilar set of assumptions as part of their transition strategy it is possible that the conclusions reached as to the operational impact of a given strategy would also differ.



3.1		Background



3.1.1		To determine the extent to which two given data link applications could be handled by a ground system to provide specified air traffic services, an indication of why the differences occurred is useful.  In relation to the ATN SARPs and the FANS�1/A implementation, the differences were a result of:



		a)	inherently different underlying communication services with different capabilities; 



		b)	ATN air traffic services applications contained in the ATN SARPs which were expected to be globally applicable to terminal, en�route and oceanic airspace whilst the FANS�1 package was a response to the desires of air traffic services users to gain early benefits from CNS/ATM systems in oceanic airspace; 



		c)	the ATN application Standards attempting to address known limitations of DO�212/DO�219 and/or FANS�1/A; and



		d)	ATN applications being defined using a formal definition language which when compiled and implemented facilitated subsequent changes and additions to the message set.  FANS�1 ADS message structure implementation on the other hand had been hard coded, which could complicate any changes and subsequent certification and allowed constructs that were unauthorized within the formal definition language adopted for definition of the ATN applications.



3.1.2		The evaluation of the extent and specifics of application differences utilized several transition approaches which extended from that where FANS�1/A and ATN are jointly permitted in the same airspace but are handled independently, through to an approach that provided for full FANS�1/A capability and only accommodate the ATN SARPs as much as possible, or vice versa.  Whilst it was recognized that at least one of the approaches did not appear to promote transition to SARPs compliant services (a basic underlying premise of the working groups of the ADS Panel), the approaches were seen to provide the opportunity to review each application in the full context.



3.2		Accommodation approaches



3.2.1		The five potential approaches used by the working groups of the ADS Panel to determine the extent to which both FANS�1/A and ATN SARPs compliant aircraft could be handled in a ground system during the transition phase were:



			a)	Independent Approach:  Handle each totally independently.  FANS�1/A and ATN SARPs compliant aircraft each use their given message capability fully.  Implications for this approach were generally thought to include (amongst others):



				!	input capability would have to accommodate differences between FANS�1/A aircraft and ATN SARPs compliant aircraft;



				!	the most significant controller interface differences;



				!	the HMI for both ATN SARPs and FANS-1/A would be required;



				!	when the ground system no longer supported FANS�1/A, the FANS�1/A HMI would be eliminated; and



				!	full ATN SARPs capabilities would be available to ATN SARPs compliant aircraft and full FANS�1/A capabilities would be available to FANS�1/A aircraft.



			b)	Common Denominator Approach:  Restrict FANS�1/A and ATN SARPs compliant aircraft to a message capability that is common to both.  Implications for this approach were generally thought to include (amongst others):



				!	input capability would be restricted to only what is common to both FANS�1/A and ATN SARPs messaging capability;



				!	controller interface differences would be minimized;



				!	if the ground already had full FANS�1/A messaging capability, this capability would be reduced and the HMI would need to be modified;



				!	when the ground system no longer supported FANS�1/A aircraft, the common denominator HMI would need to be modified again; and



				!	the additional ATN SARPs compliant messaging capabilities would be eliminated.



			c)	Merged Approach:  Develop a subset from both the ATN SARPs compliant and FANS�1/A messaging capability.  This approach differed from the Common denominator approach because it included additional, specific ATN SARPs compliant messaging capability regarded as essential to meet operational requirements.  Implications for this approach were generally thought to include (amongst others):



				!	any additional ATN SARPs compliant messages could not be sent to FANS�1/A aircraft;



				!	any FANS�1/A messages not in compliance with ATN SARPs could not be sent to an ATN SARPs compliant aircraft;



				!	the automation would have to be tailored for differences between FANS�1/A and ATN SARPs compliant messages (e.g. range and resolution);



				!	the controller would be aware of the differences;



				!	if the ground system already had FANS�1/A capability, the HMI would have to be modified to the merged HMI; and



				!	when the ground system no longer supported FANS�1/A, the HMI would need to be modified from the merged HMI to an ATN SARPs capable HMI again.



			d)	ATN SARPs Approach:  Maximize ATN SARPs capability and accommodate FANS�1/A as much as possible.  Implications for this approach were generally thought to include (amongst others):



				!	the input capability would make maximum use of the ATN SARPs message capability;



				!	the HMI for the ATN SARPs messages would be used;



				!	the automation would have to be tailored for differences between FANS�1/A and ATN SARPs compliant messages (e.g. range and resolution);



				!	the controller would be aware of the differences;



				!	if the ground system already had FANS�1/A capability, the HMI would have to be modified to be an ATN SARPs capable HMI; and



				!	when the ground system no longer supported FANS�1/A, the HMI need not be modified again.



			e)	FANS�1/A Approach:  Provide full FANS�1/A capability and accommodate ATN SARPs compliant aircraft as much as possible.  Implications for this approach were generally thought to include (amongst others):

				!	the input capability would limit services that could be provided to ATN SARPs compliant aircraft;



				!	the HMI for FANS�1/A messages would be used;



				!	the automation would have to tailor for ATN SARPs compliant aircraft (e.g. range and resolution);



				!	the controller would be aware of the differences;



				!	if the ground system already had FANS�1/A capability, the HMI need not be modified; and



				!	when the ground system no longer supported FANS�1/A, the HMI would need to be modified to be an ATN SARPs capable HMI.



3.3		Comparative analysis and operational impact



3.3.1		General



3.3.1.1		Using the approaches specified, the review of differences would identify those differences that could be absorbed by automated systems.  This should include cases where differences of range and resolution could be dealt with by an appropriately automated system;  likewise, functions or messages that the current FANS�1/A definition did not provide for but should be possible to achieve by various means hidden to the end users.  It was recognized that these differences would have to be completely transparent to the controller or pilot and should therefore not have any operational impact.



3.3.1.2		The second category of differences would contain those which may not be absorbed by an automated system and could therefore impact on pilot and controller procedures and workload.  It was noted that these differences could be due to a number of reasons including:



			a)	new messages or functions introduced that could not be replicated; and



			b)	similar functions that existed in both the ICAO and the FANS�1/A definition but were so different technically that they could not be accommodated.



3.3.1.3		In defining the proposed methods of accommodating FANS�1/A equipped aircraft in an ICAO CNS/ATM environment, the ADS Panel working group considered two options as follows:



			a)	depending on the environment the accommodation method could be different.  For those States having already implemented FANS�1/A, they would probably favour, when moving to an ATN SARPs compliant system, the FANS�1/A approach.  States going straight to a ATN SARPs compliant system would prefer the ATN SARPs approach; and



b)	only one approach for a given application would be considered in order to provide globally applicable guidance.



3.3.1.4		The working group had supported the Independent Approach for DLIC/AFN and the SARPs Approach for ADS and CPDLC.



3.4		Application comparisons



3.4.1		ATN context management (CM) and FANS�1/A ATS facilities notification (AFN)



3.4.1.1		A detailed comparison between the ATN CM application and the FANS�1/A AFN application, and an accommodation method is at Appendix xx.  Also included in the appendix is a comparison of all the variables used within the applications.



	Note 1. ! Unlike the other applications (ADS and CPDLC), the table of comparisons did not address specific FANS�1/A processing requirements to enable accommodation.  However, where differences were identified, either in concept or content, an attempt had been made to highlight those where the difference could affect the possible implementation in specified airspaces.  One such major difference noted was the connectionless versus connection�oriented data transfer methodologies arising from the differences between ACARS and ATN.



	Note 2. ! Comparison of the services provided by AFN and CM was not performed in a “message mapping” fashion as was required for ADS and CPDLC.  Rather, they were compared to ensure that information provided by each of the two services was complete, operationally compatible, and would have little impact on accommodation (e.g. that no mandatory information contained in the AFN contact was missing from that offered by CM, or could not be derived elsewhere).



3.4.1.2		In reviewing the differences between the AFN methodology used in the FANS�1/A implementation, and the CM Protocols developed in the ATN SARPs, it was recognized that there was no opportunity for the merging of different methods, or implementing one over the other.  The differences in both content and format were such that both information “pipes” would be needed to ensure that “contracted” messages were delivered correctly to the proper addresses as the transition proceeded.  While the physical location of where these implementations should reside was not constrained in any way by specific technical demands, it was seen that two independent applications, each resident in the ground end system, appeared the most logical approach.



3.4.1.3		Therefore, recognizing that the intent of this document was to provide globally applicable accommodation guidance and accepting that the overall goal was to migrate to uniform SARPs compliance, the Independent approach was adopted.



3.4.1.4		The specific domains that were identified for consideration of differences were as follows:



		!	Logon;



		!	Application Update;



		!	Aircraft Contact and Logon to a different facility;



		!	Ground Forward;



		!	End Dialogue; and



		!	Timers.



3.4.1.5		It was concluded that a number of significant differences did exist between the two applications.  Even so, if the two applications were treated independently, the differences could be dealt with transparently  within an appropriately designed ground system.  Additionally, the difficulties encountered in the current implementation of FANS�1/A concerning the unambiguous association between a flight plan and the aircraft position reports for which the flight plan applies (a difficulty that could also occur in an ATN SARPs compliant system), would need to be resolved by the flight data processing systems (FDPSs).



3.4.1.6		It was confirmed that since AFN and CM were systems applications envisioned to be mainly invisible to the end users, both can be operationally accommodated with little or no impact on these users.  It was foreseen that for systems that had some level of manual intervention, the user interfaces could be built to operate in exactly the same way, so again there need be no operational impact from differing technical systems.



3.4.1.7		For the current FANS�1/A implementation, participating airlines must file a flight plan with ATS, containing the aircraft registration in field 18 of the ICAO flight plan message.  This was mandated so that when a FANS�1/A aircraft logs on to an ATS facility, the logon can be correlated with the flight plan.  However, the AFN logon does not provide any additional information that would allow the resolution of duplicate or multiple flight plans for a single aircraft.  This problem is addressed by the CM application through the optional provision of departure point, destination, and Estimated Off�Block Time (EOBT).



3.4.2		Operational Assessment of the Differences between the ATN SARPs compliant CPDLC and FANS�1/A CPDLC.



3.4.2.1		A detailed comparison between the ATN SARPs compliant CPDLC application and the FANS�1/A CPDLC application, and a number of accommodation methods is at Appendix xx.  Also included is a comparison of all the variables used within the applications.



3.4.2.2		For the two CPDLC applications, all of the approaches identified for accommodation were considered, namely:



		!	Independent approach;



		!	Common denominator approach;



		!	Merged approach;



		!	ATN SARPs approach; and



		!	FANS�1/A approach.



3.4.2.3		In the intent of providing a globally applicable accommodation guidance and taking into account that the overall goal was to migrate to uniform SARPs compliance, the ATN SARPs approach was adopted.



3.4.2.4		The specific domains that were identified for consideration of differences and where suggested accommodation strategies to mitigate the differences were presented included:



			a)	Message header;



			b)	Message attributes;



			c)	Message elements;



			d)	Message variables;



			e)	Error information;



			f)	Deleted message;



			g)	Added messages; and



			h)	Miscellaneous.



3.4.2.5		Message header (Appendix xx, paragraph xx refers)



3.4.2.5.1		The only significant difference in the message headers of ATN SARPs compliant CPDLC and FANS�1/A CPDLC was the inability to request a logical acknowledgement when using FANS�1/A CPDLC.



3.4.2.6		Logical acknowledgement



3.4.2.6.1		The logical acknowledgement is one of the features for which there does not seem to be any simple accommodation mechanism.  The ability to request a logical acknowledgement is a characteristic of the ATN SARPs compliant CPDLC message header.  When a message header specifies the need for a logical acknowledgement, the recipient of the message generates it once the message has been received, processed and is ready for display.



3.4.2.6.2		Using the ATC ground�ground automated co�ordination experience in Europe as a guide, the operational benefits of such a logical acknowledgement are expressed below.  The Logical acknowledgement:



			a)	reduces controller and flight crew workload, by decreasing the uncertainty of the communications state due to the asynchronous characteristics of the data communications;



			b)	supports rapid identification and notification of change in the state of communications to controllers and flight crew, allowing them to recover more swiftly from the change; and

			c)	provides a higher level of system confidence for controllers and flight crew, especially during the initial stages of air�ground data link communications implementation.



3.4.2.6.3		An evaluation would need to be made concerning the operational impact of not utilizing logical acknowledgement with some or all of the aircraft in a given airspace.  The above list of benefits would need to be evaluated in line with the operational concept being developed by the States or Regions wishing to use this capability.



3.4.2.7		Message attributes (Appendix xx, paragraph xx refers)



	Note. ! Message element attributes include attributes for response, alerting and urgency.  With respect to the response attribute, the current implementation of FANS�1/A CPDLC, has a number of message pairings that are part of the avionics implementation.  That is, when uplink messages are received with certain message elements, there are predefined responses that are prepared by the avionics.



3.4.2.7.1		W (WILCO), U (UNABLE) and R (ROGER) response attributes



3.4.2.7.1.1		For the ATN SARPs compliant CPDLC message elements 127 to 130 the response attribute is W/U.  For the message elements 127 to 130 in the FANS�1/A CPDLC message set, the response attribute is R.  This difference was felt not to create a significant operational impact because the message elements were not tactical in nature and the expected response was understood to mean WILCO.  Even though procedures and training should overcome the different applications associated with these four messages, the potential safety issues created by a response message meaning something other than what was normally the case should not be underestimated.  See Appendix xx paragraph xx.



3.4.2.7.2		Y (Yes) and NE (Not Enabled) response attributes



3.4.2.7.2.1		There are a number of ATN SARPs compliant CPDLC message elements for which a response is required, i.e. they have a Y response attribute, whereas for the equivalent FANS�1/A CPDLC message elements there is no enabled response, i.e. they have an NE response attribute.  For both FANS-1/A and SARPs these messages require an operational response.



3.4.2.7.2.1.1		Of this set of message elements, only message elements 137, 140, 142 and 147 were felt to potentially create an impact.  The difference only exists due to the fact that the “Y” response attribute in ATN implementations causes the ground system to view the transaction as an outstanding uplink message.  In this case, the ground system accepts any response, including WILCO, UNABLE or ROGER, and closes the transaction.  Provided ATN airborne implementations react in a similar manner as FANS-1/A (i.e. provides the operationally relevant data), this difference would not create an operational impact.  See Appendix xx, paragraph xx.



3.4.2.7.3		N (No) and R (ROGER) response attribute



3.4.2.7.3.1		For the ATN SARPs compliant CPDLC uplink message element 157, the response attribute is N, whereas the response attribute for the same FANS�1/A CPDLC uplink is R.  It was considered that there would be no operational impact due to this difference.  See Appendix xx, paragraph xx.



3.4.2.7.4		N (No) and NE (Not Enabled) response attribute



3.4.2.7.4.1		The ATN SARPs compliant CPDLC response attribute N is considered to be functionally equivalent to the FANS�1/A CPDLC response attribute NE.  It was considered that there would be no operational impact due to this difference.  See Appendix xx, paragraph xx.



3.4.2.8		Message elements



3.4.2.8.1		There are a number of ATN SARPs compliant CPDLC and FANS�1/A CPDLC message elements where there are minimal or no differences.  Thus, for these message elements it was considered that there was no operational impact.  See Appendix xx, paragraph xx.



3.4.2.8.2		Message variables



3.4.2.8.2.1		Level/Altitude variable



	Note. ! ATN SARPs compliant CPDLC documentation uses the generic term Level when referring to Flight level and Altitude whilst the FANS�1/A CPDLC documentation uses the term Altitude.



3.4.2.8.2.1.1		The level variable in ATN SARPs compliant CPDLC message elements and the altitude variable in the FANS�1/A CPDLC message elements differ in both range and resolution.  It is recognized that a free text message element could potentially be used each time the range and resolution exceeded what the FANS�1/A CPDLC altitude variable supports.  It is recognized that the use of free text in this manner has inherent problems.  Nevertheless, for the accommodation period it may be more operationally appropriate to use the FANS-1/A altitude ranges and resolutions in uplink messages.  It was judged that this restriction would generally create no operational impact for this time period.  In airspace where the assignment of a CPDLC message with a level variable below sea level was routine, this difference may have an adverse impact on the airborne application.  See Appendix xx, paragraph xx.



3.4.2.8.2.2		Level variable – block levels



3.4.2.8.2.2.1		For the ATN SARPs compliant CPDLC, wherever the level variable is used, block levels may be specified.  Although it is recognized that for some message elements the use of block levels would not be appropriate it is further recognized that there is an operational need for their use in general.  To overcome the inability to utilize preformatted block levels in all FANS�1/A CPDLC messages using the level variable, it is proposed that two of more FANS�1/A CPDLC message elements or a FANS�1/A CPDLC message element plus a free text message element or a combination of free text message elements could be used.  The majority of the time the intent could be achieved by the concatenation of fixed format message elements, reducing the need to use free text.  For this reason, the operational impact was thought to be negligible.  It was recognized that these solutions would need to be validated.  See Appendix xx, paragraph xx.  



3.4.2.8.2.3		Position variable



3.4.2.8.2.3.1		It was recognized that there may be a need to evaluate the necessity to report position latitude and longitude with a resolution less than 0.1 minutes.  If there was no requirement in the interim, no impact would exist.  See Appendix xx, paragraph xx.



3.4.2.8.2.4		Distance, specified distance, distance offset and vertical rate variables



3.4.2.8.2.4.1		It may be necessary to evaluate the requirement to support the extra range and resolution available in the ATN SARPs compliant CPDLC.  However, the FANS-1/A range and resolution for distance, distance specified, distance offset and vertical rate are considered sufficient for the transition period.  See Appendix xx, paragraph xx.



3.4.2.8.2.5		Speed type variable



3.4.2.8.2.5.1		Within the ATN SARPs compliant CPDLC the speed variable allows for a qualifier in the form of a Speed Type variable that is not available in FANS-1/A.  It was recognized that the use of Uplink message 134 concatenated with free text message elements could overcome this deficiency.  See Appendix xx, paragraph xx.



3.4.2.8.2.6		Traffic type variable



3.4.2.8.2.6.1		Within the ATN SARPs compliant CPDLC a traffic type variable is permitted.  This is not available in FANS-1/A.  It was recognized that the use of Uplink message 166 concatenated with free text could overcome this deficiency.  See Appendix xx, paragraph xx.



3.4.2.8.2.7		Procedure name variable



3.4.2.8.2.7.1		The ATN SARPs compliant CPDLC the Procedure Name variable allows for up to 20 characters, whereas the FANS�1/A CPDLC is limited to 6 characters.  Whilst the utilization of free text could potentially overcome this problem, the attributes of the message elements in which the variable is used cannot be replicated.  That is, for FANS-1/A aircraft, Procedures names less than or equal to 6 characters a WILCO/UNABLE response will be generated.  For those Procedure names with more than 6 characters a ROGER response will be generated.  See Appendix xx, paragraph xx.



3.4.2.8.2.8		LegType variable



3.4.2.8.2.8.1		The ATN SARPs permit a Leg Type of zero whilst FANS-1/A does not.  The Leg Type is associated with holding patterns.  Provided the Leg Type is not prescribed as zero no operational impact would exist.  See Appendix xx, paragraph xx.



3.4.2.8.2.9		Pre�departure clearance/Departure clearance variable



3.4.2.8.2.9.1		Some of the fields contained in the FANS�1/A CPDLC pre�departure Clearance variable are not supported in the ATN SARPs CPDLC departure clearance variable.  These include Aircraft Type, Aircraft equipment code, Runway arrival and Airway intercept.  Due to these fields not being required in a departure clearance, there is no operational impact.  See Appendix xx, paragraph xx.



3.4.2.8.2.10		Frequency variable



3.4.2.8.2.10.1		Whilst there are differences in the range and resolution of the frequency variable between the ATN SARPs compliant and the FANS�1/A CPDLC applications, the difficulty arises from the assignment of frequencies in the 8.33 kHz channel spacing.  To overcome this difference, a State would need to default to a free text uplink which would eliminate the capability for an autoload of the frequency in the avionics.  There is an impact on the flight crew if the implementation allows for some frequencies to be autoloaded, and others to be manually tuned.  The utilization of free text results in the attributes of the message elements being different than those using preformatted message elements.  That is, for FANS-1/A aircraft, the use of 8.33 kHz channel spacing will generate a ROGER response, while other frequency assignments generate a WILCO/UNABLE response.  See Appendix xx, paragraph xx.



3.4.2.8.2.11		Facility designation variable



3.4.2.8.2.11.1		The ATN SARPs compliant CPDLC facility designation variable allows for up to 8 characters whilst the FANS�1/A CPDLC is limited to 4 characters.  This has the potential to create difficulties with respect to message 160 (NDA) and 163 (Facility Designation) due to the fact that they are system generated messages.  However, for the accommodation period, it would appear likely that addressing to the 8 character level could be overcome by procedural restrictions until enough facilities becomes CPDLC equipped, thus requiring additional range.  See Appendix xx, paragraph xx.



3.4.2.8.3		Error information



3.4.2.8.3.1		Although there are some differences in the error information for both the ATN SARPs compliant and the FANS�1/A CPDLC applications, it was expected that these differences had no operational impact if appropriate automation could compensate and exhibit the same behaviour for both applications.  See Appendix xx, paragraph xx.



3.4.2.8.4		Additional message elements



3.4.2.8.4.1		A number of additional message elements have been added to the ATN SARPs compliant CPDLC message set in order to address limitations in the FANS�1/A CPDLC message set.  It has been proposed to use an existing FANS-1/A message element (or combination of FANS-1/A elements) to convey the same intent of the ATN SARPs message element(s) and to use free text message elements only when no FANS-1/A message element(s) is deemed suitable.  The impact associated with the difference in message element attributes needs to be assessed.  See Appendix xx, paragraph xx.



3.4.2.8.4.2		The additional ATN CPDLC Uplink message 192, REACH (level) BY (time), needs to be translated to either FANS-1/A Uplink message 26, CLIMB TO REACH (altitude) BY (time), or Uplink message 28, DESCEND TO REACH (altitude) BY (time), before being sent to the FANS-1/A aircraft.  This is the only message translation that requires knowledge beyond information contained in the message itself.



3.4.2.9		Miscellaneous issues



3.4.2.9.1		Due to the inability of the network used for FANS�1/A CPDLC to guarantee message sequencing, and given that certain FANS�1/A implementations of CPDLC do not check the sequencing of messages received, a FANS�1/A CPDLC message received must be responded to before any subsequent message is sent.



3.4.2.9.2		A CPDLC message is composed of from one to five message elements.  In several instances, it is proposed that a free text message element is appended to an ATN SARPs compliant CPDLC message element in order to convey the same intent to a FANS-1/A aircraft.  By doing so, the number of operationally available message elements in a single message could be reduced.



3.4.2.9.3		The use of free text message elements with FANS-1/A aircraft, either concatenated with a fixed message element, or in place of a specific non-existing FANS-1/A CPDLC message element, on a case by case basis would generally have little impact.  Nevertheless, the proliferation of the use of free text to accommodate non-existing FANS-1/A CPDLC messages may raise certification, safety, or pilot and controller workload issues which must be addressed.



3.4.3		Operational Assessment of the Differences between the ATN SARPs compliant ADS and FANS�1/A ADS



3.4.3.1		A detailed comparison between the ATN SARPs compliant ADS application and the FANS�1/A ADS application, and a number of accommodation methods is at Appendix xx, paragraph xx.  Also included in the appendix is a comparison of all the variables used within the applications.



3.4.3.2		For ADS, the three approaches identified as appropriate for further consideration were:



		!	Independent approach;



		!	ATN SARPs approach; and



		!	FANS�1/A approach.



3.4.3.2.1		Due to the nature of the ATN SARPs and the FANS�1/A application of ADS being so different, a merged approach or a common denominator approach did not appear to be likely approaches and were deemed unsuitable for further consideration at this time.  Recognizing that the intent of this document was the provision of globally applicable accommodation guidance and taking into account that the overall goal is to migrate to uniform SARPs compliance, the ATN SARPs approach was adopted.



3.4.3.3		ADS was not seen as HMI intensive as CPDLC because of its automatic nature.  In general, ADS contract establishment and contract cancellation would be handled by the ground automation.  Further, the airborne system could acknowledge a contract request and send ADS reports independent of pilot involvement.



3.4.3.4		In considering the comparison between FANS�1/A ADS capabilities and those planned in the ATN SARPs, it was recognized that FANS�1/A was primarily designed for use in oceanic and low�density domestic airspace.  Although the analysis of FANS�1/A accommodation took this into account, the results of the analysis should enable accommodation implementation decisions for all types of airspace to be made provided operational requirements are fulfilled.



3.4.3.5		The following ADS services were identified where ADS message elements differed between the two applications, and where the requirement to provide potential accommodation strategies to mitigate the differences were foreseen:



		!	Demand contract;



		!	Event contract;



		!	Periodic contract;



		!	Cancel contract;



		!	Modify emergency contract;



		!	Number of connections;



		!	Ranges and resolutions;



		!	Timers; and



		!	Miscellaneous.



3.4.3.6		Event Contract



3.4.3.6.1		In the FANS�1/A implementation, the ADS event contract is met (cancelled) once an event report is triggered, whilst in the ATN ADS SARPs, an ADS event contract remains active independent of an event triggered report until cancelled by the ground, and certain events (lateral deviation, altitude range and vertical rate) trigger 60 second interval reports for the duration of the event.  An ATN ADS SARPs�based ground system will need to deal with this functional difference.



3.4.3.7		Periodic contract report rate



3.4.3.7.1		Concerning the FANS�1/A ADS implementation, the periodic report is limited to a maximum of 64 seconds.  This is primarily due to the inability of the underlying network to support faster rates over certain subnetworks.  This limit may affect the applicability of FANS�1/A ADS within certain airspaces.



3.4.3.8		Aircraft address



3.4.3.8.1		One element absent from the current FANS�1/A implementation was the inclusion of the 24�bit ICAO aircraft address.  Whilst the inclusion of the aircraft address had been identified earlier by the ADS Panel as an optional field, the term “optional” had not been explicitly defined.  The panel’s implied intent had been that the aircraft address would be contained in the message header, the use of which by the ground system being “optional”.  The builders of FANS�1/A had interpreted the statement to indicate that the requirement for including the capability in the avionics was optional.  Therefore, the implementation did not provide for an appropriate interface between the relevant avionics.



3.4.3.9		Extended projected profile

3.4.3.9.1		The FANS�1/A ADS equipped aircraft does not provide an extended projected profile, whilst an ATN ADS SARPs�based ground system will be able to provide services utilizing the extended projected profile being produced by the aircraft.



3.4.3.10		Ranges and resolutions



3.4.3.10.1		In the review of the differences in ranges and resolutions between the FANS�1/A and ATN SARPs compliant ADS variables, few were seen to cause any operational impact.  Two variables worthy of comment were:



		a)	Time stamp:- the FANS�1/A time stamp implementation was restricted to a seconds count based upon “current hour”.  The seconds count should be converted by the ground automation to an Hours, Minutes and Seconds format for display of ADS position reports.  Aircraft Intent Projection Time for FANS-1/A is 4 hours and 33 minutes, whereas an ATN SARPs compliant implementation allows for 24 hours.



		b)	Vertical rate change threshold:- whilst the range is considerably less than the ATN SARPs equivalent, this, in itself, was not seen as causing a significant operational impact.  The resolution of 64 feet per minute ! in comparison with 10 feet per minute resolution in the ATN SARPs compliant ADS application was not seen as being a potential source of complication to the issue of accommodation.  It would be suitable, during the accommodation time frame, not to use a resolution of less than 64 feet per minute.
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��Chapter 4.  Operational Impacts Associated with Implementation of ATS Data Link Applications



4.1		A number of operational impacts could occur which are not specifically related to accommodation but rather, any implementation of ATS Data Link Applications.  This Chapter provides a brief summary of those identified. 



4.1.1		Time stamping



4.1.1.1		There is a need to define, more precisely, the requirements for message time stamping. Whilst it is necessary to ensure that every message of each application needed to be time stamped (as stated in the Manual of ATS Data Link Applications (Doc 9694), it was also recognized that it would be necessary, on an application per application basis, to review the need to effectively transmit that time stamp (as opposed to permitting the receiver of the message to add the time stamp).  As an example, it was noted that for the CPDLC application, the transmitted time stamp was a way of ensuring that message sequencing was handled properly.  A summary of the specific issues are:



		a)	At what point in the exchange of messages should the value of the time stamp be taken? 



	Note. ! For example, it was possible (in some cases) to time stamp at pilot/controller initiation, or time stamp when the message left the air or ground system (although this would not take into account local implementation delay).



		b)	Is there a need to send time stamps in the message headers from end user to end user? 



	Note. ! There may be an implicit operational requirement that the end user needed to know when the message was initiated although it was recognized that there was an over�riding requirement to ensure that messages arrive in the order sent.



		c)	If there is no need to send time stamps between end users, is there a need to time stamp the departure of the message on the ground and the receipt of the message in the air (and vice versa)?



	Note. ! This would appear to equate with the requirement for time stamping to be “available” – it would then be up to the certifying/approving authorities to decide when to stamp the message (for local logging purposes).  The information would be available for incident analysis locally, but the time of arrival/departure may not be available from the other end user.



4.1.2		Security



4.1.2.1		The operational requirements for security, in relation to the use of data link applications, are yet to be fully defined and documented.  However, States should consider security as being a requirement and be aware that there are no provisions for security in the existing  FANS�1/A implementations.  Although there are technical provisions for security in the ATN, none have yet been specified for use by the ICAO data link application SARPs.



A means of preventing security breaches or mitigating their effects, as well as the procedures to prevent their recurrence, should be reviewed in accordance with an appropriate security threat analysis.



4.1.3		Accuracy



4.1.3.1		There is confusion between the accuracy of data contained in the messages and the resolution of that data.  It should be noted that the resolution of the data does not necessarily correspond to the accuracy of the data.  The accuracy of the data is dependent on its source and the sensors used to collect the data.



4.1.4		Resolution



4.1.4.1		The need to exceed the resolution available in FANS-1/A in the near term was seen as unlikely.  Until there was a need to implement the enhanced resolutions available in the ATN SARPs, implementation time scales  may provide a period of time in which the FANS-1/A resolution values would be sufficient.



4.1.5		Recording facilities



4.1.5.1		Annex 6 specifies the requirement that all aeroplanes equipped to utilize digital communications  and required to carry a cockpit voice recorder, shall record on the cockpit voice recorder, or the flight data recorder, the digital communications with ATS.  The applicability date for this provision is......  States choosing to accommodate FANS-1/A aircraft should be aware that currently, FANS-1/A equipped aircraft do not record any FANS-1/A application messages received or sent by the avionics.



4.1.6		Avionics



4.1.6.1		The integration of data link applications into existing avionics systems has caused constraints on the usability of the data link services.  Examples of these constraints are:



	a)	the inputs that the pilot performs in the airborne HMI are not in accordance with ICAO standard CPDLC (or voice) phraseology; and



	b)	CPDLC message pairings have created instances where the appropriate response to an uplink message is not available to the pilot.  This creates a workload impact because the pilot must revert to a free text downlink message to perform the appropriate response.  This may limit operational flexibility.



4.1.6.2		Lessons learned during the early implementation of the FANS-1/A applications revealed that the avionics and aircraft manufacturers have different methods of deriving that data for the variables used in ATS data link applications.  Also identified during the implementation were the different interpretations of the required application behaviour.  The industry standards used during the FANS-1 development did not provide any form of guidance on the derivation of variables provided by, or some of the expected behaviour of, the data link applications, nor is there any guidance provided for the ATN SARPs compliant ATS data link applications.  Unless guidance is provided, there may be some doubt as to the usefulness of some of the variables, and some of the information passed, for ATS purposes.  Systems may become overly complex trying to accommodate the different derivations.
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�Chapter 5.  Other Issues





5.1		General



5.1.1		It was recognized that many additional issues would need to be addressed in a transition strategy, whether or not accommodation was a part of that strategy.  These issues fell outside the purview of the ADS Panel working groups, who primarily concentrated on evaluating the extent and specifics of applications differences evident in the various ATS data link applications.  Even so, noting that an overall strategic plan would need to be developed for any transition, it was considered useful to provide a brief analysis of associated issues, thereby creating a broad picture of the extent of transition considerations.



5.1.2		Any transition plan developed would need to take account of the many facets of system development and how they were indelibly linked.  In particular, the associated analyses of operational requirements, certification, performance and cost/benefit will need to be completed by the State to determine an advantageous accommodation approach.  Further, consideration would also need to be made on how long an accommodation would be required in light of institutional issues (e.g. multi�system operation and maintenance costs).



5.2		Cost benefit



5.2.1		The costs associated with allowing for accommodation of FANS�1/A applications in an ATN SARPs compliant environment would need to be weighed against the benefits expected from such accommodation.  Further, would the accommodation of differing capabilities and integrity levels in a given environment impact negatively on those ATN�equipped aircraft expecting an appropriate rate of return.  That is, what price, if any, would be paid by the ATS users and providers to permit accommodation?  These matters would have to be considered by any State or Region contemplating the accommodation issue.



5.3		Certification



5.3.1		Certification of ground and airborne systems, was seen as critical to the issue of transition from one data link system to another, i.e. the operational methods and procedures, operating environment, extent of operational use of the application(s), and the likely technical means that will be utilized to provide the operational benefits would likely need to be included in the analysis for certification of the accommodated system.



5.3.2		It was also recognized that certification would need to be dealt with on two levels:



		a)	the application aspect, i.e. the level that provides for the pilot and controller interface and provides for the means of achieving the operational requirement.  A system that allowed for more than one application that contained subtle but operationally significant differences would cause additional strain on the process of certification; and



		b)	the communication service, i.e. the communication infrastructure for passing data between distributed applications.  The ability to certify varying levels and means of ensuring integrity would need to be considered in parallel with costs and feasibility associated with the certification and regulatory criteria.



5.4		Communications performance



5.4.1		Whilst the messaging capabilities only were addressed in Chapter 3, the exclusion of the communication mode issue was seen as useful and appropriate for these evaluations.  However, the capabilities of the communications network would need to be addressed to ensure that the applicable communication performance requirements, including end�to�end integrity, reliability and continuity, etc. could be met to allow for an agreed messaging performance in a given airspace. 



5.5		Aircraft equipage



5.5.1		In any specific airspace, the ratio of FANS�1/A equipped aircraft to non�FANS�1/A equipped aircraft, and any anticipated change to this ratio over a period of time may be determining factors in the decision to accommodate FANS�1/A operations.





















�Chapter 6.  Conclusion





6.1		This document has provided guidance applicable to those States and organizations that have been or are considering implementation of FANS�1/A and ATN.  During the development of this documentation the ADSP Working groups were able to make several overall conclusions that States should take heed of, as they prepared a strategy for dealing with transition.  They are as follows:



		a)	States should not underestimate the complexity of the subjects of transition and accommodation.  The indelible link between operational requirements considerations, performance, certification, institutional issues and cost-benefit dictates that States and Regions will need to complete their own analysis to determine an appropriate transition strategy;



		b)	The many interwoven considerations will need to be considered with each stage of the migration path.  During this process, a large cross section of State Authority expertise would need to be involved, including operational personnel, in preparing a transition strategy; and



		c)	States will not be able to work in isolation.  The commitment to progress all issues on a regional and global level is particularly warranted so as to ensure that differing strategies towards transition do not negate the benefits the aviation community demands.



6.2		Recognizing the complexity of the dual issues of transition and accommodation, and based on the need to provide guidance that was global in nature, a large proportion of the material concentrated on candidate approaches and included potential solutions to application differences utilizing those particular approaches.  The Independent approach for the accommodation of  FANS-1/A AFN, and the SARPs Approach for the accommodation of FANS-1/A ADS and CPDLC appeared to offer a potential accommodation strategy for accommodation of FANS�1/A aircraft in an ATN SARPs compliant environment.  This support was based on a series of specified assumptions, operational requirements considerations and the need to provide a suitable transition path to global compliance with the CNS/ATM concept defined by ICAO.  Operational and technical requirements specific to a given airspace as well as those issues specified in Chapter 4 and 5 would still need to be addressed to assess their applicability.  Further, it was recognized that operational, technical and/or institutional issues in a particular State or Region may in fact preclude FANS�1/A accommodation in an ATN environment.
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�B1.	Detailed Analysis of the Differences Between FANS-1/A AFN and the CM SARPs Messages

B1.1	Message Header Comparison

FANS-1/A�CM SARPs

�Differences��AFN Message Header

Flight Number

Aircraft Registration

24 bit Aircraft Address (optional)

Time Stamp 

�CM Message Header

Time Stamp�Aircraft registration is passed by AFN but not by CM, as there is considered enough available information in the body of the CM message and technical header to provide proper correlation.



Flight number is passed by AFN, and is included in the CM Logon as Flight ID.



24-bit address cannot be presently be supplied by all FANS-1/A aircraft.  The 24-bit aircraft address will help with correlation to a flight plan, and if the capability is included in FANS-1/A implementations, then it is recommended that the 24-bit aircraft address be used.

��B1.2	AFN Contact/CM Logon Messages

FANS-1/A�CM SARPs

�Differences��AFN Contact

Aircraft Position

Active Flag

Application Name (for all supported applications)

Version Number (for all supported applications)

�CM Logon Request

Aircraft Flight ID

Aircraft CM address

Application Information (for all supported applications)

Facility Designation (optional)

Departure Airport (optional)

Destination Airport (optional)

ETD (optional)�Aircraft position is not supported by ATN.  If this information is required for a CM environment (i.e. it is needed for some level of correlation or information forwarding), an ADS demand contract (if available, or some other means if not) must be used to obtain the aircraft position.  This can be made to happen automatically if necessary.



The active flag in AFN is used for indicating the controlling facility.  This is not required for CM, as the controlling facility is determined by the use of other applications such as CPDLC  (i.e. there is not a concept of controlling facility for CM).  And since the CM and AFN are systems applications, there is no need to indicate this information to the user.



An additional issue was the proper correlation of aircraft via FANS-1/A in some airspaces.  If there is not enough information to correlate a flight plan properly for a FANS-1/A aircraft, then it is suggested that an AFN Acknowledge with Overall Reason Code “Unable to correlate aircraft/flight plan” reason is returned, and other means used to properly correlate the aircraft.  Again, this is local implementation.��AFN Acknowledge

Overall Reason Code

Facility Designation

Application Name(s)

Reason Code

Facility Address (ACARS address)�CM Logon Response

Application Information

Class of Communications (user option)

Dialogue maintain indication

�CM does not support the AFN Overall Reason Code and Reason Code for individual applications.  This is deemed operationally not important, since 1) an indication of the success or lack of will be returned by the CM logon response (if the version numbers are incompatible, the logon will not be successful), and 2) the presence or absence of individual application information (i.e. name, address, and version number) in the response will indicate whether or not they are available for use.  This can be indicated or not to the end user as desired, and was deemed operationally equivalent.



The CM does not provide the AFN Facility Address since this is duplicate information. Since this is invisible to the user and handled by the underlying protocol, this is operationally not important.



The CM dialogue maintain indication is a new capability in the SARPs, so there is no transition impact for AFN.



The local implementation will provide the information in the AFN acknowledge as necessary.��

�B1.3	Contact Messages

FANS-1/A�CM SARPs

�Differences��AFN Contact Advisory

Next Center Address (ACARS address)

Active Flag�CM Contact Request

Aircraft Address

Calling Facility Designation

Facility Designation to be contacted

Address of Facility Designation to be contacted

Class of Communications (user option)

�CM, as stated earlier does not provide the AFN active flag.  However, although provided in AFN, it is not used. The additional CM parameters are used for addressing and network performance, and are not an impact for the transition. 



There is no concept of a controlling facility with CM, so the active flag does not have any meaning.��AFN Response

Reason Code

�CM Logon Response

Application Information

Class of Communications (user option)

Dialogue maintain indication

�CM does not support the AFN Overall Reason Code and Reason Code for individual applications.  This is deemed operationally not important, since 1) an indication of the success or lack of will be returned by the CM logon response (if the version numbers are incompatible, the logon will not be successful), and 2) the presence or absence of individual application information (i.e. name, address, and version number) in the response will indicate whether or not they are available for use.  This can be indicated or not to the end user as desired, and was deemed operationally equivalent.



The CM dialogue maintain indication is a new capability in the SARPs, so there is no transition impact for AFN.



The AFN Response is a direct acknowledgement of the AFN Contact Advisory.  While there is not a similar message in CM, as a complete service the CM application will indicate this condition (via CM Contact Response), and the same operational procedures will ensue.  Therefore this is considered operationally equivalent to the CM Contact service, and no impact is noted.������AFN Complete

Next Center Address

Reason Code�CM Contact Response

Indication of success/no success of contact�The AFN provides the next center address, the CM doesn’t.  This is considered duplicate information and has no operational impact.



The AFN reason code serves the same operational need as the CM Contact Response.��B1.4	Update Function

FANS-1/A�CM SARPs

�Differences��Not applicable�CM Update

Aircraft Address

Facility Designation

Application information

Class of Communications (user option)



�The CM Update function represents a possible means, when used in conjunction with the CM Forward, to save air-ground bandwidth by having the CM aircraft addressing information passed via the ground to the downstream center.  This information can then be used by the receiving downstream center to establish a CM logon with an aircraft.  AFN does not have this exact functionality.  However, there is an operationally equivalent means provided by AFN (AFN Contact Advisory or other local means) to perform this function.  In an implementation, this can be made transparent to the end users.��B1.5	Ground Forwarding

FANS-1/A�CM SARPs

�Differences��Not applicable�CM Forward Request

Called Facility Designation

Calling Facility Designation

CM Version Number

Information received in CM Logon

Class of Communications (user option)

�See above.  This does not preclude a FANS-1/A center from using a ground-ground capability to forward the AFN information if the local operational procedures call for it.��Not applicable�CM Forward Response

Indication of result of message delivery�See above.��

B1.6	Dialogue Termination

FANS-1/A�CM SARPs

�Differences��Not applicable�CM End

No parameters�This is a feature of CM that will allow an efficient management of communication assets, and is not a concern in the FANS-1/A implementations.



In AFN a dialogue is never maintained.��

�C1.	Accommodation Methodology for ATN SARPs Ground Systems Accommodating FANS-1/A AFN

C1.1	Independent Accommodation

The AFN and CM both perform the same system functions: 

Allow for unambiguous correlation of aircraft to flight plans, and

Facilitate the proper routing of messages by exchanging application information.

Since the AFN and CM are systems applications which are envisioned to be mainly invisible to the end users, both can be operationally accommodated with no impact on the end users.  For systems that have some level of manual intervention, the user interfaces can be built to operate in exactly the same way, so there is again no operational impact.  Therefore, the comparison of the services provided by AFN and CM are not in a message mapping way such as in ADS or CPDLC, but for assurance that the information that is provided by both AFN and CM are operationally compatible, and do not have impacts on transition (e.g. ensure there is no mandatory information contained in an AFN Contact that is not operationally equivalently conferred by CM Logon).



The transition will need to be accommodated by two independent implementations.  This does not constrain a particular implementation as to where this will accounted for.  However, it would seem that due to technical addressing issues, the most logical approach is two independent applications, AFN and CM, that are implemented in an end system.



�D1.	Detailed Analysis of the Differences Between FANS-1/A and ADS SARPs

D1.1	Downlink Message Summary Comparison

FANS-1/A�ADS SARPs��Cancel Emergency (Tag converted to Normal)�ADS Cancel Emergency��ADS Periodic (Rate 0) Report�ADS Demand-Report��ADS Periodic (Tag = Emergency) Report�ADS Emergency Report��ADS Event Report�ADS Event Report��Negative Acknowledgment �ADS Negative Acknowledgment��Non-Compliance Notification �ADS Noncompliance Notification��ADS Periodic (Tag = Normal) Report�ADS Periodic Report��Acknowledgment �ADS Positive Acknowledgment��Disconnect by user�ADS User Abort��Disconnect by application�ADS Provider Abort��

D1.2	Uplink Message Summary Comparison

FANS-1/A�ADS SARPs ��ADS Cancel Emergency Mode Request�handled locally��Cancel All Contracts and Terminate Connection Request�ADS Cancel All Contracts (terminates connection)��ADS Cancel Contract Request�ADS Cancel Contract (not emergency)��not used�ADS Cancel Emergency Acknowledgment��Period Contract Request (Rate 0)�ADS Demand Contract��Event Contract Request�ADS Event Contract��Emergency Periodic Contract (Rate and Optional Groups)�ADS Modify Emergency Contract (Rate Only)��Periodic Contract Request�ADS Periodic Contract��not used�ADS User Abort��not used�ADS Provider Abort��D1.3	Functionality

Function�FANS-1/A�ADS SARPs��Demand Contract�Part of Periodic with rate set 0

Can have concurrent demand and periodic�Separate function from periodic

Can have concurrent demand and periodic

Flight ID field deleted

Extended projected profile added��Periodic Contract�Receipt of subsequent contract only modifies previous contract, only changes specified fields any existing non-modified contract remains in effect�Receipt of subsequent contract totally replaces previous contract

Flight ID field deleted

Extended projected profile added��Event Contract�Receipt of subsequent contract totally replaces previous contract

Except for the waypoint change event, once a report is generated that portion of the event contract is canceled�Receipt of subsequent contract totally replaces previous contract

Contact remains active independent of an event triggering report until canceled by ground

Certain events (lateral deviation, altitude range, vertical rate) trigger 60 second interval reports for duration of event

Air-speed change event added

Ground speed change event added

Heading change event added

Track angle change event added

Level change event added

FOM change event added

Extended projected profile change event added��Emergency Mode (Contract)�Pilot or avionics initiated

Can only be initiated if periodic or event in place

Default emergency rate is 304 seconds

If periodic contract in effect rate same as periodic

Contents can be as periodic report

Ground can modify rate and contents

Ground or air can cancel

Existing period is modified

Receipt of normal periodic contract results in a negative acknowledgement (NAK)�Pilot or avionics initiated

Can only be initiated if periodic or event in place

Default rate is 60 seconds

Rate is 1/2 periodic when periodic is <2 minutes and > 1 second

Rate is 1 second if periodic 1 second

Rate is 60 if periodic > 2 minutes 

Fixed contents: (basic data, aircraft address, ground vector)

Ground can only modify rate

Only air can cancel

Existing periodic is suspended, resumed after emergency is canceled

Receipt of periodic contract: contract is deferred until emergency is canceled��Cancel Contract�Cancels specified contract (periodic, event or emergency)�Cancels specified contract (periodic or event only, emergency cannot be canceled from ground)��Cancel all Contracts�Cancels all existing contracts�same��Terminate/Abort�Airborne initiated only

Ground can only terminate by cancel all contracts and terminate in conjunction�Air or ground can abort connection��D1.4	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �PDU Syntax & Units

A difference between the SARPs and the FANS-1/A is the definition of ADS SARPs messages in ADS ASN.1 abstract syntax versus FANS-1/A bit maps without ASN.1.

D1.5	Functional Comparison 

D1.5.1	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �Demand Contract (Uplink)

FANS-1/A

Periodic Contract Request (Rate 0)�ADS SARPs 

Demand Contract PDU�Change Summary��ADS-Request Tag�(ADSGroundPDU [3] Demand Contract)�Tags not required in ASN.1, ASN.1 index used instead��ADS Contract Request Number�Not required�Can be uniquely identified in SARPs without use of request number��Reporting Rate Tag, (0)�Not Required�Since demand is separate from periodic in SARPs tag not required��Flight ID Group Tag, Modulus�Not required�Flight ID can be derived in SARPs does not need to be sent��Airframe ID Group Tag, Modulus�AircraftAddress �Modulus not required for demand in SARPs��Predicted Route Group Tag, Modulus�Projected-profile�Modulus not required for demand in SARPs��Earth Reference Group Tag, Modulus�Ground-vector�Modulus not required for demand in SARPs��Air Reference Group Tag, Modulus�Air-vector�Modulus not required for demand in SARPs��Meteorological Group Tag, Modulus�Weather�Modulus not required for demand in SARPs��Aircraft Intent Group Tag, Modulus�Projection time�Modulus not required for demand in SARPs���Extended-projected-profile-request�New in SARPs, not in FANS-1/A��D1.5.2	ADS Demand Report (Downlink)

FANS-1/A

�ADS SARPs 

�Change Summary��Basic

Basic Tag

Latitude, Longitude, Altitude

Time Stamp

FOM�Basic data

Position (latitude, longitude, level)

Time-stamp

FOM�Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level range and resolution changed

FOM data TCAS/ACAS name change

��Airframe-id

Airframe ID Group Tag

24-Bit ICAO ID  (not supported by all airframes)�AircraftAddress

24 bit ICAO airframe ID�same��Predicted Route Group 

Predicted Route Group Tag

3-d Position at next waypoint

ETA at next waypoint

3-d Position at next +1 waypoint�Projected Profile 

Projected-profile 

next-way-point (3-d position)

ETA at next waypoint

following-way-point (3-d position)�Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level range and resolution changed

��Earth Reference Group

Earth Reference Group Tag,

Sign and validity bit 

True Track

Ground Speed

Vertical Rate�Ground Vector 

Track

Ground speed

Vertical rate�Tag not required in ASN.1 structure

Speed range and resolution modified

Vertical rate range and resolution modified��Air Reference Group 

Air Reference Group Tag

Sign and validity bit

True Heading

Mach Speed

Vertical Rate�Air-vector 

Heading

Air-speed

Vertical rate�Tag not required in ASN.1 structure

Heading resolution and expression change

Vertical rate range and resolution modified��Meteorological Group 

Meteorological group tag

Wind Speed

Sign and validity bit

True Wind Direction

Temperature�Weather 

Wind speed

Wind direction

Temperature

Turbulence�Wind speed range resolution  modified 

Wind direction resolution and expression change

Temperature range change

Turbulence new in SARPs��Intermediate Projected Intent Group Intermediate projected intent tag, 

Distance

Sign and validity bit

True Track

Altitude

Projected time



Fixed Projected Intent Group 

Fixed projected intent tag

Latitude, Longitude 

Altitude

Projected time�Short-term-intent 

Position (latitude, longitude, level)

Projection time

Intermediate intent

	Distance

	Track

	Level

	Projected time

�Tag not required in ASN.1 structure

Projection time range and resolution change

Distance range and resolution change

Track resolution and expression change

Altitude range and resolution changed



Note: in FANS-1 aircraft intent is based on original path when flying offset. FANS-A aircraft intent is based on offset. (Not specified in SARPs)



SARPs:

distance relative to position at time of ADS report

track as absolute track

level as absolute level

projected time relative to ADS report timestamp���Extended Projected Profile 

Modulus

extended-projected-profile-request (time-interval, number of way points)�Not in FANS-1/A���Positive-acknowledgment (optional)�Not in FANS-1/A��D1.5.3	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �Periodic Contract (Uplink)

FANS-1/A

�ADS SARPs 

�Change Summary��ADS-Request Tag�(ADSGroundPDU [6] Periodic Contract)�Tag not required for ASN.1 , ASN.1 index used instead��ADS Contract Request Number�Not required�Can be uniquely identified in SARPs without use of request number��Reporting Rate Tag, 

Scale Factor

Rate�



Reporting-interval�Tag not required for ASN.1

Scaling not required in SARPs��Flight ID Group Tag

Modulus�Not required�Flight ID can be derived in SARPs, does not need to be sent��Airframe ID Group Tag

Modulus�AicraftAddress-modulus�FANS-1/A and SARPs convey same information, different structure due to ASN.1��Predicted Route Group Tag

Modulus�Projected-profile-modulus�FANS-1/A and SARPs convey same information, different structure due to ASN.1��Earth Reference Group Tag

Modulus�Ground-vector modulus�FANS-1/A and SARPs convey same information, different structure due to ASN.1��Air Reference Group Tag

Modulus�Air-vector-modulus�FANS-1/A and SARPs convey same information, different structure due to ASN.1��Meteorological Group Tag

Modulus�Weather-modulus�FANS-1/A and SARPs convey same information, different structure due to ASN.1��Aircraft Intent Group Tag

Modulus�Short-term-intent  (projection time)�FANS-1/A and SARPs convey same information, different structure due to ASN.1���Extended-projected-profile modulus(modulus, extended-projected-profile-request (time-interval, or number of way points))�Not in FANS-1/A���Positive Acknowledgment (optional)�Not in FANS-1/A��D1.5.4	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Periodic Report (Downlink)

FANS-1/A

�ADS SARPs 

�Change Summary��Basic

Basic Tag

Latitude, Longitude, Altitude

Time Stamp

FOM �Basic data

Position (latitude, longitude, level)

Time-stamp

FOM �Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level range and resolution changed

FOM TCAS/ACAS name change

��Airframe-id

Airframe ID Group Tag

24-Bit ICAO ID (not supported in all aircraft, but must be supplied)�AircraftAddress

24 bit ICAO airframe ID�no change��Predicted Route Group 

Predicted Route Group Tag

3-d Position at next waypoint

ETA at next waypoint

3-d Position at next +1 waypoint�Projected Profile 

Projected-profile 

next-way-point (3-d position)

ETA at next waypoint

following-way-point (3-d position)�Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level range and resolution changed

��Earth Reference Group

Earth Reference Group Tag,

Sign and validity bit 

True Track

Ground Speed

Vertical Rate�Ground Vector 

Track

Ground speed

Vertical rate�Tag not required in ASN.1 structure

Speed range and resolution modified

Vertical rate range and resolution modified��Air Reference Group 

Air Reference Group Tag

Sign and validity bit

True Heading

Mach Speed

Vertical Rate�Air-vector 

Heading

Air-speed

Vertical rate�Tag not required in ASN.1 structure

Heading resolution and expression change

Vertical rate range and resolution modified��Meteorological Group 

Meteorological group tag

Wind Speed

Sign and validity bit

True Wind Direction

Temperature�Weather 

Wind speed

Wind direction

Temperature

Turbulence�Wind speed range resolution  modified 

Wind direction resolution and expression change

Temperature range change

Turbulence new in SARPs��Intermediate Projected Intent Group Intermediate projected intent tag, 

Distance

Sign and validity bit

True Track

Altitude

Projected time



Fixed Projected Intent Group 

Fixed projected intent tag

Latitude, Longitude 

Altitude

Projected time�Short-term-intent 

Position (latitude, longitude, level)

Projection time

Intermediate intent

	Distance

	Track

	Level

	Projected time

�Tag not required in ASN.1 structure

Projection time range and resolution change

Distance range and resolution change

Track resolution and expression change

Altitude range and resolution changed



Note: in FANS-1 aircraft intent is based on original path when flying offset. FANS-A aircraft intent is based on offset. (Not specified in SARPs)



SARPs:

distance relative to position at time of ADS report

track as absolute track

level as absolute level

projected time relative to ADS report timestamp���Extended Projected Profile 

Modulus

extended-projected-profile-request (time-interval, number of way points)�Not in FANS-1/A���Positive-acknowledgment (optional)�Not in FANS-1/A��D1.5.5	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Event Contract (Uplink)

FANS-1/A

ADS Event Contract Request�ADS SARPs 

Event Contract �Change Summary��ADS-Request Tag�(ADSGroundPDU [4] Event Contract)�Tag not required for ASN.1 , ASN.1 index used instead��ADS Contract Request Number�Not required�Can be uniquely identified in SARPs without use of request number��Lateral Deviation Tag

Lateral Deviation Threshold�Lateral deviation change�Tag not required for ASN.1

Deviation range and resolution change��Vertical rate change tag

Vertical rate change threshold�Vertical rate change�Tag not required for ASN.1

Vertical rate range and resolution change��Altitude Range Tag, 

Ceiling, Floor�Level range: ceiling, floor�Tag not required for ASN.1

Altitude/level range and resolution change��Waypoint Change Tag�Way-point-change�Tag not required for ASN.1���Air-speed-change: 

mach-number-change, 

or IAS-change�Not in FANS-1/A���Ground-speed-change�Not in FANS-1/A���Heading-change�Not in FANS-1/A���Extended-projected-profile-change: time-interval, number-of-way-points�Not in FANS-1/A���FOM-change�Not in FANS-1/A���Track-angle-change�Not in FANS-1/A���Level-change�Not in FANS-1/A��D1.5.6	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �Event Report (Downlink)

FANS-1/A

�ADS SARPs 

�Change Summary��Basic

Basic Tag

Latitude, Longitude, Altitude

Time Stamp

FOM�Basic data

Position (latitude, longitude, level)

Time-stamp

FOM�Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level range and resolution changed

FOMTCAS/ACAS name change

��Airframe-id

Airframe ID Group Tag

24-Bit ICAO ID  (not supported in all aircraft, but must be supplied)�AircraftAddress

24 bit ICAO airframe ID�same��Predicted Route Group 

Predicted Route Group Tag

3-d Position at next waypoint

ETA at next waypoint

3-d Position at next +1 waypoint�Projected Profile 

Projected-profile 

next-way-point (3-d position)

ETA at next waypoint

following-way-point (3-d position)�Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level range and resolution changed

��Earth Reference Group

Earth Reference Group Tag,

Sign and validity bit 

True Track

Ground Speed

Vertical Rate�Ground Vector 

Track

Ground speed

Vertical rate�Tag not required in ASN.1 structure

Speed range and resolution modified

Vertical rate range and resolution modified��Air Reference Group 

Air Reference Group Tag

Sign and validity bit

True Heading

Mach Speed

Vertical Rate�Air-vector 

Heading

Air-speed

Vertical rate�Tag not required in ASN.1 structure

Heading resolution and expression change

Vertical rate range and resolution modified��Meteorological Group 

Meteorological group tag

Wind Speed

Sign and validity bit

True Wind Direction

Temperature�Weather 

Wind speed

Wind direction

Temperature

Turbulence�Wind speed range resolution  modified 

Wind direction resolution and expression change

Temperature range change

Turbulence new in SARPs��Intermediate Projected Intent Group Intermediate projected intent tag, 

Distance

Sign and validity bit

True Track

Altitude

Projected time



Fixed Projected Intent Group 

Fixed projected intent tag

Latitude, Longitude 

Altitude

Projected time�Short-term-intent 

Position (latitude, longitude, level)

Projection time

Intermediate intent

	Distance

	Track

	Level

	Projected time

�Tag not required in ASN.1 structure

Projection time range and resolution change

Distance rang and resolution change

Track resolution and expression change

Altitude range and resolution changed



Note: in FANS-1 aircraft intent is based on original path when flying offset. FANS-A aircraft intent is based on offset. (Not specified in SARPs)



SARPs:

distance relative to position at time of ADS report

track as absolute track

level as absolute level

projected time relative to ADS report timestamp���Extended Projected Profile 

Modulus

extended-projected-profile-request (time-interval, number of way points))�Not in FANS-1/A�������Positive-acknowledgment (optional)�Not in FANS-1/A��D1.5.7	Event Triggers

Event Trigger�FANS-1/A

�ADS SARPs 

��Lateral Deviation Change�Basic Group�Basic data

Ground vector��Vertical Rate Change�Basic

Earth Reference Group�Basic data

Ground vector��Altitude/level Range Change�Basic�Basic data

Ground Vector��Way Point Change�Basic

Predicted Route Group�Basic data

Projected Profile��Airspeed Change�not defined�Basic data

Air vector��Ground Speed Change�not defined�Basic data

Ground vector��Heading Change�not defined�Basic data

Air vector��Extended Projected Profile change�not defined�Basic data

Extended projected profile��FOM Change�not defined�Basic data��Track Angle Change�not defined�Basic data

Ground vector��Altitude Change�not defined�Basic data

Ground vector��Note:  This table highlights the differences between the FANS-1/A and SARPs trigger for events.  The details of the difference in the actual event contracts are contained in the previous table.

D1.5.8	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel Contract  (Uplink)

FANS-1/A

Cancel Contract Request�ADS SARPs 

Cancel Contract�Change Summary��ADS-Request Tag�ADS-Cancel-Contact PDU [1] Cancel Contract�Tag not required for ASN.1 , ASN.1 index used instead��ADS Contract Request Number

used to match existing contract number to cancel (periodic, event or emergency)

�event-contract

period-contract

(note:  cannot cancel emergency contract from ground)�Can be uniquely identified in SARPs without use of request number��D1.5.9	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel All Contracts  (Uplink)

FANS-1/A

Cancel All Contracts and Terminate Connection Request�ADS SARPs 

Cancel All Contracts �Change Summary��ADS-Request Tag�ADS-Cancel-All-Contracts PDU [0]�Tag not required for ASN.1 , ASN.1 index used instead��D1.5.10	Modify Emergency Contract (Uplink)

FANS-1/A

Emergency Periodic Contract Request�ADS SARPs 

Modify Emergency Contract PDU�Change Summary��ADS-Request Tag�(ADSGroundPDU [5] Modify Emergency)�Tag not required for ASN.1 , ASN.1 index used instead��ADS Contract Request Number�Not required�Can be uniquely identified in SARPs without use of request number��Reporting Rate Tag, 

Scale Factor, 

Rate�Reporting-interval�Tag not required for ASN.1

Scaling not required in SARPs��Flight ID Group tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��Airframe ID Group Tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��Predicted Route Group Tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��Earth Reference Group Tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��Air Reference Group Tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��Meteorological Group Tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��Aircraft Intent Group Tag

Modulus�not available�SARPs can only modify rate cannot change contents of emergency report��D1.5.11	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel Emergency  (Downlink)

FANS-1/A

Cancel Emergency Mode �ADS SARPs 

Cancel Emergency �Change Summary��Cancel Emergency Mode Tag�ADSAircraftPDU [0]�Tag not required for ASN.1 , ASN.1 index used instead��D1.5.12	ADS Cancel Emergency Mode (Uplink)

FANS-1/A

Cancel Emergency Mode �ADS SARPs 

(no air-ground message)�Change Summary��ADS Request Tag��Ground cannot cancel emergency contract in SARPs��ADS Contract Request Number����D1.5.13	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel Emergency Acknowledgment (Uplink)

FANS-1/A

Acknowledgment Message

(no air-ground message)�ADS SARPs 

Cancel Emergency Acknowledgment�Change Summary���ADSGroundPDU [2]�Not in FANS-1/A������D1.5.14	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �� seq Level3 \r  0 \h �ADS Emergency Report (Downlink)

FANS-1/A

�ADS SARPs 

�Change Summary��Basic Data 

Basic Tag

Latitude, Longitude, Altitude

Time Stamp

FOM�Basic Data

Position (latitude, longitude, level)

Time-stamp

FOM�Tag not required in ASN.1 structure

Latitude, longitude resolution modified

Altitude/level  range and resolution changed

FOM TCAS/ACAS name change

��Airframe-id

Airframe ID Group Tag

24-Bit ICAO ID ( not supported in all aircraft, but must be supplied)�Airframe-id

24 bit ICAO airframe ID�Tag not required in ASN.1 structure

Only in every 5th report in SARPs

��Predicted Route Group 

Predicted Route Group Tag

3-D Position at next waypoint

ETA at next waypoint

3-d Position at next +1 waypoint�Not available�Emergency Report can have same information as periodic report in FANS-1

Emergency report contents redefined in SARPs��Earth Reference Group 

Earth Reference Group Tag,

Sign and validity bit 

True Track

Ground Speed

Vertical Rate�Earth Reference Group 

Track

Ground speed

Vertical rate�Tag not required in ASN.1 structure

Only in every 5th report in SARPs

Speed range resolution  modified

Vertical rate range and resolution modified��Air Reference Group 

Air Reference Group Tag

Sign and validity bit 

True Heading, 

Mach Speed

Vertical Rate�Not available�Emergency Report can have same information as periodic report in FANS-1/A

Emergency report contents redefined in SARPs��Meteorological Group 

Meteorological group tag

Wind Speed

Sign and validity bit

True Wind Direction

Temperature�Not available�Emergency Report can have same information as periodic report in FANS-1/A

Emergency report contents redefined in SARPs��Intermediate Projected Intent Group Intermediate projected intent tag, 

Distance

Sign and validity bit

True Track

Altitude

Projected time



Fixed Projected Intent Group 

Fixed projected intent tag

Latitude, Longitude 

Altitude

Projected time�Not available

�Emergency Report can have same information as periodic report in FANS-1/A

Emergency report contents redefined in SARPs



Note: in FANS-1 aircraft intent is based on original path when flying offset. FANS-A aircraft intent is based on offset. (Not specified in SARPs)

�������Positive-acknowledgment (optional)���D1.5.15	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Positive Acknowledgment 

FANS-1/A

�ADS SARPs�Change Summary��Acknowledgment Tag�(ADSAircraftPDU [7] Positive Acknowledgment)�Tag not required for ASN.1, ASN.1 index used instead��ADS Contract Request Number

event contract

periodic contract

demand contract

emergency contract

�Request Type:

event contract,

periodic contract

demand contract

cancel event contract

cancel periodic contract

modify emergency contract

cancel-all-contracts

end-forward-contract�FANS-1/A positive acknowledgement by contract number



SARPs includes request type in positive positive acknowledgement��



Note:  FANS-1/A:   If  positive ACK is sent, it is always sent with first periodic or demand report.  SARPs require positive ACK to be sent separately if aircraft cannot send first periodic or demand report within 0.5 seconds.  If the first periodic or demand report can be sent within 0.5 seconds the positive acknowledgement is included in the report.

D1.5.16	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �Negative Acknowledgment 

FANS-1/A 

Negative Acknowledgment Message

�ADS SARPs 

Negative Acknowledgment PDU�Change Summary��Negative Acknowledgment Tag�(ADSAircraftPDU [4] Negative Acknowledgment)�Tag not required for ASN.1, ASN.1 index used instead��ADS Contract Request Number

event contract

periodic contract

demand contract

emergency contract

cancel event contract

cancel periodic contract

cancel emergency mode request

�Request Type:

event contract,

periodic contract

demand contract

cancel event contract

cancel periodic contract

modify emergency contract

cancel-all-contracts

end-forward-contract�FANS-1/A acknowledgement  by contract number



SARPs includes request type in negative ACK��Reason

Duplicate optional message group tag

Duplicate reporting interval tag

Event contract request with no data

Improper operational mode tag

Non-matching cancel contract number

Matching existing contract request number

Undefined contract request tag

Undefined error

Not enough data in request

Floor altitude >= ceiling altitude

Vertical rate change = 0

Aircraft intent projection time = 0

Lateral deviation change = 0�Reason

ADS service unavailable

Cannot meet reporting rate

Maximum Capacity Exceeded

Ground Systems Using Service

Undefined Reason

�Change in reasons dictated by use of ASN.1



SARPs will not catch the “0” change possibility (vertical rate, lateral deviation), nor the ceiling less than the floor.  This can be handled locally.��Extended Data

Duplicate optional message group tag

Duplicate reporting interval tag

Undefined contract request tag

�not required (protected against by ASN.1)���D1.5.17	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �Non-Compliance Notification 

FANS-1/A

Non-Compliance Notification Message

�ADS SARPs

NCN�Change Summary��Non-Compliance Notification Tag�(ADSAircraftPDU [5] Non-compliance notification)�Tag not required for ASN.1 , ASN.1 index used instead��ADS Contract Request Number�demand-ncn (set of ReportType)

event-ncn (set of EventTypeContracted)

periodic-ncn (set of ReportTypeAndPeriod)

�FANS-1/A NCN by  contract number



SARPs includes request type in NCN��Number of Message Groups�not required�covered in SET OF ASN.1 structure ��First Message Group�not required�covered in SET OF ASN.1 structure��Number of Parameters�not required�covered in SET OF ASN.1 structure��Parameter Number�not required�covered in SET OF ASN.1 structure��

Note: in FANS-1/A the NCN can be embedded in the first report.  For SARPs it is always sent stand alone.

D1.6	Message Parameter Comparison Alphabetized by FANS-1/A Variables

FANS-1/A�ADS SARPs

�Comments��Aircraft Intent Projection Time

Range: 1-255

Resolution: 1 minute

�Projection Time

Range: 1 - 240

Resolution: 1 minute

�SARPs upper range restrictive

SARPs and FANS-1/A relative to current time stamp��Altitude

Range: -131,072 to + 131,068

Resolution: 4 feet

�Level

Range: -750 to +100000

Resolution: 10 feet

�SARPs range restricts operationally rather than FANS-1/A bit boundaries

SARPs resolution more restrictive��Ceiling Altitude

Range: -131,072 to + 131,068

Resolution: 4 feet

�Level

Range: -750 to +100000

Resolution: 10 feet

�SARPs range restricts both upper and lower

SARPs resolution more restrictive��Distance

Range: 0.- 8191.750

Resolution: 0.125 NM 

�Distance

Range: 1 - 8000

Resolution: 1 nautical mile

�SARPs resolution more restrictive��ETA

Range: 0 - 16382

Resolution: 1 second 

�ETA

time

	Hours (0..23)

	Minutes (0..59)

	Seconds (0..59)

�SARPs gives ETA as a time of day



��Flight ID

Size: 8

Type: character (alphanumeric and space)

�not required (information provided by CM)�SARPs uses only 24 bit address��Floor Altitude

Range: -131,072 to + 131,068

Resolution: 4 feet

�Level

Range: -750 to +100000

Resolution: 10 feet

�SARPs range restricts operationally rather than FANS-1/A bit boundaries

SARPs resolution more restrictive��Ground Speed

Range: 0.- 4095

Resolution: 0.001 knots

�Ground-speed 

Range: -50 - 2200

Resolution: 1 knot�SARPS range caters for helicopters (negative ground speed)

SARPs resolution more restrctive��Intermediate Intent

Range: 0 - 10

Resolution:  1

�Intermediate Intent

Range: 0 - 7

Resolution:  1

�SARPS range more restrictive��Lateral Deviation Change Threshold

Range: 0.125 to 31.875

Resolution: 0.125 NM�Lateral Change

Range: 0 - 31.875

Resolution: 0.125 NM

�same��Latitude

Range: -90 to +90

Resolution: .00176 degrees

�Latitude

Range: -90 to +90

Resolution: 0.1 seconds

�SARPs in degrees. minutes seconds to tenths of seconds��Longitude

Range: -180 to +180

Resolution: .00176 degrees

�Longitude

Range: -180 to +180

Resolution: 0.1 seconds

�SARPs in degrees. minutes seconds to tenths of seconds��Mach

Range: 0 - 4.095

Resolution: 0.001 Mach

�Mach

Range: 0.5. - 4

Resolution: 0.001 Mach�SARPs range more restrictive ��Modulus

Range: 1 - 255

Resolution:  1

�Modulus

Range: 1 - 255

Resolution:  1

�Same

In FANS-1/A modulus of 0 cancels��Position Accuracy

Range: 0 - 7

Resolution:  1

�Position Accuracy

Range: 0 - 7

Resolution:  1

�Same��Projected Time

Range: 0 - 16382

Resolution: 1 second 

�ProjectionTime

Range: 1 - 240

Resolution: 1 minute



�SARPs and FANS-1/A relative to current time stamp��FOM Redundancy

Value: 0/1�FOM Multiple-Navigational-units-operating

Value:T/F

�Value: T/F

��Report interval

Range: 1 - 4160

Resolution:  1 second

�Reporting Interval

Seconds

Range: 1 - 59

Resolution:  1 second

Minutes

Range: 1 - 120

Resolution:  1 minute

�SARPS resolution more restrictive at larger intervals��FOM TCAS State 

Value: 0/1

�FOM ACAS operational

Value:T/F

�Functionally same��Temperature

Range: -511.75 -+ 511.75

Resolution: 0.25 degrees C

�Temperature

Range: -100 -+ 100

Resolution: 0.25 degrees C

�SARPs range more restrictive ��Time Stamp

Range: 0 - 3599.875

Resolution: .125 seconds

�TimeStamp

date

	year (1996..2095)

	month(1..12)

	day(1..31)

time

	Hours(0..23)

	Minutes(0..59)

	Seconds (0..59)

�SARPs time stamp consist of date and time

FANS/1-A time stamp provides just time minutes and seconds from current hour��True Heading

Range: -180 -+ 179.912

Resolution: 0.00176 degrees 

�Heading (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�Same��True Track Angle

Range: -180 -+ 179.912

Resolution: 0.00176 degrees 

�Track Angle Change (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�SARPs in degrees true North��True Wind Direction

Range: -180 -+ 179.296875

Resolution: 0.00176???  degrees

�Wind-direction

Range: 1 - 360 

Resolution: 1 degree

�SARPs in degrees true North��Vertical Rate

Range: -32,752  -+ 32,752

Resolution: 16 ft/min

�Vertical rate change

Range:-30000  -+ 30000

Resolution:10 ft/min

�FANS-1/A resolution more restrictive��Vertical Rate Change Threshold

Range: -8192 to + 8128

Resolution:  64 feet per minute

�VerticalRateChange

Range: -30000 to +30000

Resolution: 10 feet per minute

�SARPs range order of magnitude larger both upper an lower limit

FANS-1/A resolution restrictive��Wind Speed

Range: 0 – 255

Resolution: 1 knot

�Wind-speed

Range:0 - 300

Resolution: 1 knot

�SARPs changes bit boundary FANS-1/A range more operational��not provided�Extended Projected Profile

Time

Range: 15 - 1200

Resolution:  15 minutes

Number of Waypoints

Range: 1 - 128

Resolution:  1

�SARPs time is relative to current time stamp��not provided�Ground speed change

Range: . 0 - 300

Resolution: 1 knot

���not provided�Heading Change (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�SARPs in degrees true North��not provided�IAS

Range: 0 - 1100

Resolution: 1 knot

���not provided�IAS change

1-700 1 speed unit

not yet changes in SARPs - defect

���not provided�ICAOfacilitydesignator

Size: 4 - 8

Type: IA5

���not provided�Level change (level)

Range: 1 - 5000

Resolution:10 feet

�1 - 5000 feet resolution 10 feet��not provided�Mach number change

Range: .005 - 1.275

Resolution:  0.005

���not provided�Turbulence

Range: 0 - 15

Resolution:  1

���D1.7	Message Parameter Comparison Alphabetized by SARPs Variables

ADS SARPs

�FANS-1/A�Comments��ACAS operational

Value:T/F

�TCAS State

Value: 0/1

�Functionally same��Distance

Range: 1 - 8000

Resolution: 1 nautical mile

�Distance

Range: 0.- 8191.750

Resolution: 0.125 NM 

�SARPs resolution more restrictive��ETA

time

	Hours(0..23)

	Minutes(0..59)

	Seconds (0..59)

�ETA

Range: 0 - 16382

Resolution: 1 second 

�SARPs gives ETA as a time of day



��Extended Projected Profile

Time

Range: 15 - 1200

Resolution:  15 minutes

Number of Waypoints

Range: 1 - 128

Resolution:  1

�not provided�SARPs time is relative to current time stamp��Ground-speed 

Range: -50 - 2200

Resolution: 1 knot�Ground Speed

Range: 0..4095

Resolution: 0.001 knots

���Ground speed change

Range: . 0 - 300

Resolution: 1 knot

�not provided���Heading (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�True Heading

Range: -180 -+ 179.912

Resolution: 0.00176 degrees 

�Same��Heading Change (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�not provided�SARPs in degrees true North��IAS

Range: 0 - 1100

Resolution: 1 knot

�not provided���IAS change

1-700 1 speed unit

not yet changed in SARPs - defect

�not provided���ICAOfacilitydesignators

Size: 4 - 8

Type: IA5

�not provided���Intermediate Intent

Range: 0 - 7

Resolution:  1

�Intermediate Intent

Range: 0 - 10

Resolution:  1

���Lateral Change

Range: 0 - 31.875

Resolution: 0.125 NM

�Lateral Deviation Change Threshold

Range: 0.125 to 31.875

Resolution: 0.125 NM�same��Latitude

Range: -90 to +90

Resolution: 0.1 seconds

�Latitude

Range: -90 to +90

Resolution: 0.00176 degrees

�SARPs in degrees. minutes seconds to tenths of seconds��Level

Range: -750 to +100000

Resolution: 10 feet

�Altitude

Range: -131,072 to + 131,068

Resolution: 4 or 64 feet

�SARPs range restricts operationally rather than FANS-1/A bit boundaries

SARPs resolution more restrictive��Level

Range: -750 to +100000

Resolution: 10 feet

�Ceiling Altitude

Range: -131,072 to + 131,068

Resolution: 4 or 64 feet

�SARPs range restricts both upper and lower

SARPs resolution more restrictive��Level

Range: -750 to +100000

Resolution: 10 feet

�Floor Altitude

Range: -131,072 to + 131,068

Resolution: 4 or 64 feet

�SARPs range restricts operationally rather than FANS-1/A bit boundaries

SARPs resolution more restrictive��Level change (level)

Range: 1. - 5000

Resolution:10 feet

�not provided�1 - 5000 feet resolution 10 feet��Longitude

Range: -180 to +180

Resolution: 0.1 seconds

�Longitude

Range: -180 to +180

Resolution: 0.00176 degrees

�SARPs in degrees. minutes seconds to tenths of seconds��Mach

Range: 0.5. - 4

Resolution: 0.001 Mach�Mach

Range: 0 - 4.095

Resolution: 0.001 Mach

�SARPs range more restrictive ��Mach number change

Range: .005 - 1.275

Resolution:  0.005

�not provided���Modulus

Range: 1 - 255

Resolution:  1

�Modulus

Range: 1 - 255

Resolution:  1

�same

In FANS-1/A modulus of 0 cancels��Multiple-Navigational-units-operating

Value:T/F

�Redundancy

Value: 0/1�Value:T/F

��Position Accuracy

Range: 0 - 7

Resolution:  1

�Position Accuracy

Range: 0 - 7

Resolution:  1

�same��Projection Time

Range: 1 - 240

Resolution: 1 minute

�Aircraft Intent Projection Time

Range: 1-255

Resolution: 1 minute

�SARPs upper range restrictive

SARPs and FANS-1/A relative to current time stamp��ProjectionTime

Range: 1 - 240

Resolution: 1 minute



�Projected Time

Range: 0 - 16382

Resolution: 1 second 

�SARPs and FANS-1/A relative to current time stamp��Reporting Interval

Seconds

Range: 1 - 59

Resolution:  1 second

Minutes

Range: 1 - 120

Resolution:  1 minute

�Report interval

Range: 1 - 4160

Resolution:  1 second

NEED SCALING FACTOR

���Temperature

Range: -100 -+ 100

Resolution: 0.25 degrees C

�Temperature

Range: -511.75 -+ 511.75

Resolution: 0.25 degrees C

�-100..100 degrees C in units of 0.25 degrees C��TimeStamp

date

	year (1996..2095)

	month(1..12)

	day(1..31)

time

	Hours(0..23)

	Minutes(0..59)

	Seconds (0..59)

�Time Stamp

Range: 0 - 3599.875

Resolution: 0.125 seconds

�SARPs time stamp consists of date and time

FANS/1-A timestamp provides just time minutes and seconds relative to current hour��Track Angle Change (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�True Track Angle

Range: -180 -+ 179.912

Resolution: 0.00176 degrees 

�SARPs in degrees true North��Turbulence

Range: 0 - 15

Resolution:  1

�not provided���Wind-direction

Range: 1 - 360 

Resolution: 1 degree

�True Wind Direction

Range: -180 -+ 179.296875

Resolution: 1??? Degree

�SARPs in degrees true North��Vertical rate change

Range:-30000  -+ 30000

Resolution:10 ft/min

�Vertical Rate

Range: -32,752  -+ 32,752

Resolution: 16 ft/min

�FANS resolution more restrictive��VerticalRateChange

Range: -30000 to +30000

Resolution: 10 feet per minute

�Vertical Rate Change Threshold

Range: -8192 to + 8128

Resolution: 64 feet per minute

�SARPs range order of magnitude larger both upper an lower limit

FANS-1/A resolution more restrictive��Wind-speed

Range:0 - 300

Resolution: 1 knot

�Wind Speed

Range: 0 - 255

Resolution: 1 knot

�SARPs changes  more operational.  FANS-1/A range based on bit boundary��?????not required (information provided by CM)�Flight ID

Size: 8

Type: character (alphanumeric and space)

�SARPs uses only 24 bit address��D1.8	Timers

Timer�FANS-1/A�ADS SARPs��Receipt Periodic/Demand Request to Send 1st Report or Demand�5 seconds�0.5 second report or

0.5 second acknowledgment of report, then first report within  

30 seconds��Time Tolerance between Reports (Periodic) (Delta from rate)�2.5 seconds�not addressed��Data latency (difference between time stamp and reported position of aircraft)�1 second�not specifieds��Event Trigger to sending of 1st report�747,: 5 seconds

757, 767, 777: 2.5 seconds�0.5 seconds��Baseline Event Report�not used�0.5 seconds��NAK response�2 seconds�0.5 seconds��D1.9	Miscellaneous Requirements

Item�FANS-1/A�ADS SARPs��Reporting Interval for Connections�minimum is 64 seconds on any connection

�1 second on any connection��Cannot support additional requested connection�Reject connection indicating resources not available�Reject connection 

Indicate Facility IDs of current connections��No connection, aircraft in ADS emergency�receipt of periodic contract:

activate emergency contract



receipt of event contract:

no emergency contract

event contract



receipt of demand contract:

no emergency contract

demand contract�receipt of periodic contract:

activate emergency contract

get proper ACKs

activate periodic contract upon expiration of emergency



receipt of event contract:

activate emergency contract

get proper ACKs

activate event contract concurrently



receipt of demand contract:

no emergency contract

demand contract��Cannot Continue to Support Agreed Contract�no indication�when basic data is unavailable or invalid FOM set to 0, reports continue

non-basic data omitted by group

��



�E.	SARPs Ground System:  ADS FANS Accommodation

E.1	ADS Demand Contract

ADS SARPs 

Demand Contract PDU�FANS-1/A Processing

Periodic Contract Request 

(Rate 0)�Comments/Impact��(ADSGroundPDU [3] Demand Contract)�Set for FANS-1/A

ADS-Request Tag 

ADS Contract Request Number

Reporting Rate Tag (0)�Basically the same, but:

no Extended Project Profile in FANS-1/A

Units of measurement same, but there are range and resolution differences in reports��AircraftAddress �Set for FANS-1/A

Airframe ID Group Tag

Modulus = 0���Projected-profile�Set for FANS-1/A

Predicted Route Group Tag

Modulus = 0���Ground-vector�Set for FANS-1/A

Earth Reference Group Tag

Modulus = 0���Air-vector�Set for FANS-1/A

Air Reference Group Tag

Modulus = 0���Weather�Set for FANS-1/A

Meteorological Group Tag

Modulus = 0���Projection time�Set for FANS-1/A

Aircraft Intent Group Tag

Modulus = 0���Extended-projected-profile-request�Locally Generate an NCN for this data type���

Note:  Operationally, a FANS-1/A periodic contract with a reporting rate of 0 could be used in place of the SARPs demand contact.  The lack of an extended-projected-profile may reduce the usefulness of FANS-1/A in some airspaces.  Otherwise, there would be little operational impact.

E.2	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �Periodic Contract (Uplink)

ADS SARPs 

�FANS-1/A Processing

�Comments/Impact��(ADSGroundPDU [6] Periodic Contract)�Set for FANS-1/A

ADS-Request Tag 

ADS Contract Request Number�Flight -ID would never be requested��Reporting-interval�Set for FANS-1/A

Reporting Rate Tag

Scale Factor

Rate based on reporting interval set by SARPs

If reporting interval (69 minutes, set to 69 minutes�Reporting rate for FANS-1/A be set to match SARPs for values up to 69 minutes.  FANS-1/A does not permit whole minute interval ( 69 minutes��AircraftAddress-modulus�Set for FANS-1/A 

Airframe ID Group Tag

Modulus�Modulus same, result based on actual report rate.��Projected-profile-modulus�Set for FANS-1/A 

Predicted Route Group Tag

Modulus 

�No extended projected profile available from FANS-1/A��Ground-vector modulus�Set for FANS-1/A 

Earth Reference Group Tag

Modulus 

���Air-vector-modulus�Set for FANS-1/A 

Air Reference Group Tag

Modulus 

���Weather-modulus�Set for FANS-1/A 

Meteorological Group Tag

Modulus 

���Short-term-intent  (projection time)�Set for FANS-1/A 

Aircraft Intent Group Tag

Modulus 

���Extended-projected-profile modulus (modulus, extended-projected-profile-request (time-interval, or number of way points))�Locally generate NCN

���

Note:-	The 64-second minimum reporting rate could limit applicability to certain airspaces.  The lack of an extended-projected-profile may reduce the usefulness of FANS-1/A in some airspaces.  Otherwise, there is little operational impact.

� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �

E.3	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Event Contract (Uplink)

ADS SARPs 

Event Contract �FANS-1/A Processing

ADS Event Contract Request�Comments/Impact��(ADSGroundPDU [4] Event Contract)�Set for FANS-1/A 

ADS-Request Tag

ADS Contract Request Number�SARPs has more events than FANS-1/A so NCN non FANS-1/A events

��Lateral deviation change�Set for FANS-1/A 

Lateral Deviation Tag

Lateral Deviation Threshold from Lateral deviation change

For values (0.125 set to 0.125 and locally notify

Re-arm each time event occurs�Except for Lateral Deviation Change and Vertical Rate Change SARPs events request range and resolution within FANS-1/A

FANS-1/A must be re-armed when event occurs except for waypoint change event.��Vertical rate change�Set for FANS-1/A 

Vertical rate change tag

Vertical rate change threshold from vertical rate change

Locally generate NCN for event if vertical rate change 

(-8192 ft/min or (8192 ft/min

Re-arm each time event occurs�Lateral Deviation and Level/Altitude range change event generate only Basic data in FANS-1/A instead of Basic and Ground Vector in SARPs.

��Level range: ceiling, floor�Set for FANS-1/A 

Altitude Range Tag

Ceiling from level range ceiling

Floor from level range floor

Re-arm each time event occurs���Way-point-change�Set for FANS-1/A 

Waypoint Change Tag���Air-speed-change: �Locally generate NCN for event���Ground-speed-change�Locally generate NCN for event���Heading-change�Locally generate NCN for event���Extended-projected-profile-change: time-interval, number-of-way-points�Locally generate NCN for event���FOM-change�Locally generate NCN for event���Track-angle-change�Locally generate NCN for event���Level-change�Locally generate NCN for event���

Note:-	Vertical Rate/Lateral Deviation/Level Range change events are repeated once per minute in SARPs.  To provide operationally equivalent functions in FANS-1/A these events must be re-armed within this time, or a suitable periodic contract set-up to monitor flight while it is not conforming to fight profile.

E.4	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel Contract (Uplink)

ADS SARPs 

Cancel Contract�FANS-1/A Processing

Cancel Contract Request�Comments/Impact��ADS-Cancel-Contact PDU [1] Cancel Contract�Set for FANS-1/A

ADS-Request Tag (Cancel Contract)�Emergency cancellation is defined differently for SARPs and FANS-1/A��event-contract

periodic-contract

�Set for FANS-1/A 

ADS Contract Request Number as event or periodic as appropriate

���Cancel Contract Indication (local)�Set for FANS-1/A

Apply cancel indication to FANS-1/A as well 

Do not send cancel emergency ADS ���E.5	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel All Contracts  (Uplink)

ADS SARPs 

Cancel All Contracts �FANS-1/A Processing

Cancel All Contracts and Terminate Connection Request�Comments/Impact��ADS-Cancel-All-Contracts PDU [0]�Set for FANS-1/A 

ADS-Request Tag to Cancel all contracts�Same��E.6	Modify Emergency Contract (Uplink)

ADS SARPs 

Modify Emergency Contract PDU�FANS-1/A Processing

Emergency Periodic Contract Request�Comments/Impact��ADSGroundPDU [5] Modify Emergency�Set for FANS-1/A 

ADS-Request Tag (modify emergency)

ADS Contract Request Number�SARPs compliant ground systems will not permit modification of content of emergency contract, only reporting rate. (See note below)��Reporting-interval�Set for FANS-1/A 

Reporting Rate Tag

Scale Factor

Rate���

Note:-	The capability exists within the FANS-1/A implementation to modify the content of an Emergency contract. This capability was precluded in the ATN SARPs.  Where FANS-1/A accommodation is being considered, ground systems must ensure that attempts to modify the content of a FANS-1/A emergency mode contract will be inhibited.

E.7	� seq Level3 \r  0 \h �� seq Level2 \r  0 \h �ADS Cancel Emergency Acknowledgment (Uplink)

ADS SARPs 

Cancel Emergency Acknowledgment�FANS-1/A Processing

�Comments/Impact��ADSGroundPDU [2]�not available�Not required for FANS-1/A, since there is no Emergency acknowledgment message.��

E.8	ADS Parameters Accommodation



ADS SARPs

�FANS-1/A�Comments/Impact��ETA

time

	Hours(0..23)

	Minutes(0..59)

	Seconds (0..59)

�ETA

Range: 0 - 16383

Resolution: 1 second 

�SARPs gives ETA as a time of day FANS-1/A gives time from current hour in seconds which extends  to about 4.55 hours��Extended Projected Profile

Time

Range: 15 - 1200

Resolution:  15 minutes

Number of Waypoints

Range: 1 - 128

Resolution:  1

�not provided�Locally generate NCN as part of Demand or Periodic Contract response��Ground speed change

Range: . 0 - 500

Resolution: 1 knot

�not provided�Locally generate NCN as part of Event Contract Response��Heading (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�True Heading

Range: -180 -+ 179.912

Resolution: 0.08789 degrees 

�SARPs resolution restricts

Basically same��Heading Change (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�not provided�Locally generate NCN as part of Event Contract Response��IAS

Range: 0 - 1100

Resolution: 1 knot

�not provided�Locally generate NCN as part of Event Contract Response��IAS change



�not provided�Locally generate NCN as part of Event Contract Response��Lateral Change

Range: 0 - 31.875

Resolution: 0.125 NM

�Lateral Deviation Change Threshold

Range: 0.125 to 31.875

Resolution: 0.125 NM�0 not an option in FANS-1/A��Level

Range: -750 to +100000

Resolution: 10 feet

�Altitude

Range: -131,072 to + 131,068

Resolution: 4 feet

�SARPs range restricts operationally rather than FANS-1/A bit boundaries

SARPs resolution more restrictive��Level

Range: -750 to +100000

Resolution: 10 feet

�Ceiling Altitude

Range: -131,072 to + 131,068

Resolution: 4 feet

�SARPs range restricts both upper and lower

SARPs resolution more restrictive��Level

Range: -750 to +100000

Resolution: 10 feet

�Floor Altitude

Range: -131,072 to + 131,068

Resolution: 4 feet

�SARPs range restricts operationally rather than FANS-1/A bit boundaries

SARPs resolution more restrictive��Level change (level)

Range: 1. - 5000

Resolution:10 feet

�not provided�Will be NCN as part of Event Contract Response��Mach

Range: 0.5. - 4

Resolution: 0.001 Mach�Mach

Range: 0 - 4.095

Resolution: 0.0005 Mach

�SARPs range and resolution more restrictive ��Mach number change

Range: .005 - 1.275

Resolution: 0.005

�not provided�Locally generate NCN as part of Event Contract Response��Modulus

Range: 1 - 255

Resolution: 1

�Modulus

Range: 0 - 255

Resolution: 1

�Can no longer send modulus of 0 to cancel as in FANS-1/A��Projection Time

Range: 1 - 240

Resolution: 1 minute

�Aircraft Intent Projection Time

Range: 1-255

Resolution: 1 minute

�SARPs upper range more restrictive

SARPs and FANS-1/A relative to time stamp in message��Reporting Interval

Seconds

Range: 1 - 59

Resolution: 1 second



Minutes

Range: 1 - 120

Resolution: 1 minute

�Report interval

Range: 1 – 63 seconds

Resolution: 1 second



Range: 64-504 seconds

Resolution 8 seconds



Range: 512-4032 seconds

Resolution 64 seconds



�For range 1-59 seconds SARPs and FANS-1/A same

1-67 minutes round down to closest FANS-1/A interval, and request FANS-1/A to report at that interval

 For ( 68 minutes request FANS-1/A aircraft to report at 67.2 minute intervals

��Time Stamp

date

	year (1996..2095)

	month(1..12)

	day(1..31)

time

	Hours(0..23)

	Minutes(0..59)

	Seconds(0..59)

�Time Stamp

Range: 0 - 3599.875

Resolution: 0.125 seconds

�SARPs time stamp consists of date and time

FANS/1-A timestamp provides just time minutes and seconds relative to current hour

Round FANS-1/A timestamp to 1 second for display��Track Angle Change (degrees direction)

Range: 0.1 to 360

Resolution: 0.1 degrees 

�True Track Angle

Range: -180 to +179.912

Resolution: 0.08789 degrees 

�SARPs resolution more restrictive��Vertical rate change

Range:-30000 to + 30000

Resolution:10 ft/min

�Vertical Rate

Range: -32,752 to +32,752

Resolution: 16 ft/min

�Round to nearest FANS-1/A value��Vertical Rate Change

Range: -30000 to +30000

Resolution: 10 feet per minute

�Vertical Rate Change Threshold

Range: -8192 to +8128

Resolution: 64 feet per minute

�For thresholds ( -8192 or ( 8128 locally generate NCN

For resolution ( 64 locally generate NCN and change threshold to 64 for FANS-1/A��



END

�Entire contents of Appendix F have been incorporated as a second section of Appendix G.



�G1.	Detailed Analysis of the Differences Between the FANS-1/A CPDLC and the ATN CPDLC SARPs Messages

G1.1	Maximum Message Size

FANS-1/A�SARPs��747-400 - 610 octets

757, 767 1637 octets

777: 1668 octets �technically large, will be limited by allowing only two RouteClearance elements in any message��G1.2	High Level Structure

FANS-1/A�SARPs��ATCuplinkmessage�GroundPDUs 

	CPDLCUserAbortReason,

	CPDLCProviderAbortReason,

	UplinkMessage,

	ATCUplinkMessage,

	ATCForwardMessage,

	ATCForwardResponse

��ATCdownlinkmessage�AircraftPDUs 

	CPDLCUserAbortReason,

	CPDLCProviderAbortReason,

	StartDownMessageMessage,

	ATCDownlinklinkMessage

��G1.3	Message Header

FANS-1/A�SARPs��Message Identification number�same��Mssage Reference Number (optional)�same��timestamp HHMMSS (optional)�timestamp consisting of date (YYMMDD) and time (HHMMSS) (mandatory)���indication if logical acknowledgment is required��G1.4	Message Attributes

Attribute�FANS-1/A�SARPs��Urgency�same�same��Alert�Specifies actual alert required

(Details in RTCA DO-219)�Only gives precedence (Actual alert is beyond interoperability;  SARPs compliant MOPS have been prepared)���A/D (aural/visual)�H (high)���A (aural)�M (medium)���V (visual)�L (low)��N�same�same��Response -

Uplink����	W/U

��W/U basically same as FANS-1/A

SARPs also specifies that ERROR is a permitted response message (not specified as permitted in FANS-1/A)

SARPs also specifies LOGICAL ACKNOWLEDGEMENT permitted response, (not relevant to FANS-1/A since logical acknowledgements are not used��	A/N��A/N basically same as FANS-1/A

SARPs also specifies that ERROR is a permitted response message (not specified as permitted in FANS-1/A)

SARPs also specifies LOGICAL ACKNOWLEDGEMENT permitted response, (not relevant to FANS-1/A since logical acknowledgements are not used��	R��SARPs also specifies that UNABLE is a permitted response message (not permitted in FANS-1/A)

SARPs also specifies that ERROR is a permitted response message (not specified as permitted in FANS-1/A)

SARPs also specifies LOGICAL ACKNOWLEDGEMENT permitted response, (not relevant to FANS-1/A since logical acknowledgements are not used

���NE�SARPS does not use NE response attribute

all FANS-1/A NE response attributes have been changed to either Y or N in SARPs

NE responses in FANS-1/A that map to N in SARPs are basically same

NE responses in FANS-1/A that map to Y in SARPs  will both generate an operational response,

SARPs responses will be linked by Response Numbers

FANS-1/A responses will not have Response number��Response - Downlink����	Y��Y basically same as FANS-1/A

SARPs also specifies LOGICAL ACKNOWLEDGEMENT permitted response, (not relevant to FANS-1/A since logical acknowledgements are not used��	N��N basically same as FANS-1/A��Recall��this attribute is not used in SARPs (but included in the SARPs compliant MOPS)��G1.5	Unchanged Message Elements

Uplink Message Elements�Downlink Message Elements��UM7, UM9, UM11, UM67, UM69, UM71, UM72, UM93-UM96, UM98, UM107, UM116, UM124, UM153, UM156, UM168-UM170, UM176, UM177, UM179



�DM0-DM5, DM20, DM35, DM36, DM41, DM43, DM46, DM51, DM55, DM56, DM63, DM65-DM71, DM73, DM75, DM79��G1.6	Variable Name Change Only

ID�FANS-1/A�SARPs��UM117-UM122�ICAOunitname�UnitName��UM123

DM47�Beaconcode�Code��DM57�Remainingsouls�PersonsOnBoard��G1.7	Altitude/Level Change

Uplink Message Elements�Downlink Message Elements��UM6, UM13-UM32, UM34-UM50, UM58-UM63, UM73, UM78-UM80, UM83, UM85, UM86, UM90-UM92, UM102, UM105, UM128, UM129, UM148-UM150, UM175, UM180



�DM6-DM14, DM24, DM26, DM28-DM30, DM32, DM37, DM38, DM40, DM48, DM54,DM59,DM61,DM72, DM76, DM77��

Variable Change Summary�FANS-1/A�SARPs��Only one altitude in FANS-1/A, choice of one to 2 levels in SARPs

��Level :

	single

	block

��Name change

�Altitude�LevelType��QFE choices deleted in SARPs

QFE choice not used in FANS-1/A downlinks unless as a response to an uplink, it can be accepted in uplinks, but not autoloaded�Altitudeqfe,

Altitudeqfemeters�Deleted��GNSS choices deleted in SARPs

GNSS choice not used in FANS-1/A uplinks or downlinks�Altitudegnss,

Altitudegnssmeters�Deleted��Feet range and resolution increased in SARPs

Range and resolution constrained further in FANS-1/A downlinks dependent on airframe and message�Altitudeqnh (0..2500), res 10�LevelFeet (-600..70000) res 1��Meters range increased in SARPs

Range and resolution constraiined further in FANS-1/A downlinks dependent on airframe and message�Altitudeqnhmeters (0..16000)�LevelMeters (-30..25000)��Flight Levels Feet range increased in SARPs�Atitudeflightlevel (30..600)�LevelFlightLevel (30..700)��Flight Level Meters increased in SARPs

Flight Level Meters choice not used in FANS-1/A downlinks, unless as a response to an uplink, it can be accepted in uplinks, but not autoloaded�Altitudeflightlevelmetric (100..2000)�LevelFllightLevelMetric (100..2500)��

G1.8	Position Change

Uplink Message Elements�Downlink Message Elements��UM8, UM10, UM12, UM14, UM16,UM18, UM22, UM25, UM27, UM29, UM42-UM63, UM65, UM68, UM70, UM74-UM80, UM83-UM92, UM97, UM101, UM104, UM118, UM121, UM130, UM149, UM155, UM181

�DM11, DM12, DM16, DM22, DM24, DM26, DM31, DM33, DM40, DM42, DM44, DM45, DM48, DM59, DM78��

Variable Change Summary�FANS-1/A�SARPs��Range and resolution change in latitude degrees choice

�Latitudedegrees (0..90),

 res 1�LatitudeDegrees (0..90000), res 0.001��Additional choice of latitude in seconds in SARPs��SecondsLatLon��Range and resoution change in longitude degrees choice

�Longitudegrees (0..180), res 1�LongitudeDegrees (0..180000), res 0.001��Additional choice of longitude in seconds in SARPs��SecondsLatLon��Increased range and resolution of Distance km in SARPs�Distancekm (1..1024), res 1�DistanceKm (0..8000), res 0.25��G1.9	Speed Change

Uplink Message Elements�Downlink Message Elements��UM55-UM57, UM61, UM63, UM79, UM80, UM83, UM85, UM86, UM100-UM106, UM108-UM115, UM151

�DM18, DM19, DM24, DM26, DM34, DM39, DM40, DM48-DM50, DM59��

Variable Change Summary�FANS-1/A�SARPs��Ground speed range and resolution increased in SARPs�Speedground (7..70), res 10�SpeedGround (-50..2000), res 1��Metric ground speed range and resolution increased in SARPs

�Speedgroundmetric (10..265), res 10�SpeedGroundMetric 

(-100..4000), res 1��Indicated speed range and resolution increased in SARPs�Speedindicated (7..38), res 10�SpeedIndicated (0..400), res 1��Metric indicated speed range and resolution increased in SARPs�Speedindicatedmetric (10..137), res 10�SpeedIndicatedMetric (0..800), res 1��Mach speed range and resolution increased in SARPs �Speedmach (61..92), res 0.01�SpeedMach (500..4000), res 0.001��Speedmachlarge choice deleted in SARPs

�Speedmachlarge�Deleted��G1.10	Distance Change

Uplink Message Elements�Downlink Message Elements��UM8, UM10, UM12, UM14, UM16,UM18, UM22, UM25, UM27, UM29, UM42-UM63, UM65, UM68, UM70, UM74-UM80, UM83-UM92, UM97, UM101, UM104, UM118, UM121, UM130, UM149, UM155, UM181

�DM11, DM12, DM16, DM22, DM24, DM26, DM31, DM33, DM40, DM42, DM44, DM45, DM48, DM59, DM78��

Variable Change Summary�FANS-1/A�SARPs��Increased range and resolution of Distance km in SARPs�Distancekm (1..1024), res 1�DistanceKm (0..8000), res 0.25��G1.11	DistanceOffset Change

Uplink Message Elements�Downlink Message Elements��UM64-UM66, UM82, UM152�DM15-DM17, DM27, DM60��

Variable Change Summary�FANS-1/A�SARPs��Increased range and resolution of Distance Offset km in SARPs�Distanceoffsetkm (1..256)�DistanceOffsetKm (1..500)��Increased range and resolution of Distance Offset NM in SARPs�Distanceoffsetnm (1..128)�DistanceOffsetNm (1..250)��G1.12	Procedure Change 

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��Increased size in SARPs�Procedure IA5String(1..6)�Procedure IA5String(1..20)�UM79-UM81, UM83-UM86, UM99



DM23, DM24, DM26, DM40, DM59

��G1.13	LegType Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��Decreased range and resolution of LegDistanceEnglish in SARPs�Legdistanceenglish (1..999) res 0.1�LegDistanceEnglish(0..50) res 1�UM79, UM80, U83, UM85, UM86, UM91

��Decreased range and resolution of LegTime in SARPs�Legtime (1..99), res 0.1�LegTime (0..10), res 1�DM24, DM26, DM40, DM59��G1.14	Predeparture/Departure Clearance Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��name change�Predepartureclearance�DepartureClearance�UM73

��differing sequence of components�Aircraftflightidentification,

Aircrafttype,

Aircraftequipmentcode,

Timedeparturedct,

Routeclearance,

Altituderestriction,

Frequencydeparture,

BeaconCode,

PDCrevision�AircraftFlightIdentification,

Position,

FlightInformation,

FurtherInstructions���AircraftFlightIdentification�same�same���219 Specific Fields:������AircraftType�deleted����AircraftEquipmentCode�deleted���same information, different location�Timedepartureedct�FutherInstructions

  TimeDeparture���RouteClearance�����	same information, different location�Airportdeparture�FurtherInstructions

  airportDeparture���	same information, different location�Airportdestination�FurtherInstructions

  airportDestination���	same information, different location�RunwayDeparture�FurtherInstructions

  runwayDeparture���	different location, effected by change in Procedure (up to 6 characters in 219, up to 20 in SARPs)�ProcedureDeparture�FlightInformation

  LevelsofFlight

    ProcedureName or

  RouteAndLevels

    LevelsOfFlight

      ProcedureName

���	arrival runway is deleted in SARPs�Runwayarrival�deleted���	approach procedure is deleted in SARPs�Procedureapproach�deleted���	arrival procedure is deleted in SARPs�Arrivalprocedure�deleted���	airway intercept is deleted in SARPs�Airwayintercept�deleted���	sequence of 1-128 of route information can be given in 219, only 1 sequence can be given in SARPs, different location, also effected by changes in lat/lon due to increased SARPs resolution and introduction of seconds of degrees.�Routeinformation �FlightInformation

  RouteInformation���	none of fields of Routeinformationaddtional are conveyed in SARPs�Routeinformationadditional�deleted��������done as a general clearance restriction�Altituderestriction�deleted���different location, frequency changes due to .833 split�Frequencydeparture�FurtherInstruction

  frequencydeparture���different location, variable name change�Beaconcode�FurtherInstructions

  code���different location, variable name change�PDCrevision�FurtherInstruction

  revisionnumber��������SARPs Specific Fields:�����expanded capability in SARPs, not available in 219 �none�clearanceLimit���FlightInformation�����	can give as part of Routeclearance, lat/lon changes�part of Routeclearance�RouteInformation���	can give ProcedureName in 219, Procedure�ProcedureName is part of �LevelsOfFlight���	combination of above two, lat/lon, procedure changes�RouteClearance/ProcedureName�RouteAndLevels���FurtherInstructions�����	namechange�BeaconCode�Code���	frequency changes�Frequencydeparture�frequencyDeparture���	not available in 219��clearanceexpirytime���	same, different location�Routeclearance

	airportdeparture�airportdeparture���	same, different location�Routeclearance

	airportdestination�airportdestination���	partially covered by 219 time, SARPs can also provide departure times as departure allocated, departure time controlled or as a minimum departure interval.�Timedepartureedct (partial)�Timedeparture���	same, different location�Routeclearance�Runwaydeparture���	same, different name�PDCrevision�RevisionNumber���	cannot be provided in 219��ATIScode���G1.15	Frequency Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��addition of 8.33 split in SARPs, included as modifications in range and resolution to accommodate��Frequencyvhf�UM73, UM117-UM122, UM157



DM21, DM48

��G1.16	Vertical Rate Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��increased range and resolution in SARPs for vertical rate expressed in English units�Verticalrateenglish (0..60), res 100�VerticalRateEnglish (0..3000), res 10�UM171-174



DM48��increased range and resolution in SARPs for vertical rate expressed in Metric units�Verticalratemetric (0..200), res 10�VerticalRateMetric  (0..1000) res 10���G1.17	Temperature Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��Degrees F are deleted in SARPs�Temperaturef�deleted�DM48��Range increased for degrees C in SARPs�Temperaturec  (-80..47)�Temperature (-100..100)���G1.18	ICAOfacilitydesignation/FacilityDesignation Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��name change,

SARPs increase characters from 4 to 8�ICAOfacilitydesignation 

SIZE (4)�FacilityDesignation

SIZE (4-8)�UM73, UM117-UM122, UM160, UM163



DM64��G1.19	ErrorInformation Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��this error choice in 219 is treated as an abort condition in SARPs�application error (0)

�CPDLCUserAbortReason

  undefined (1)

�UM159



DM62��this error choice in 219 is treated as an abort condition in SARPs�duplicateMsgIdentificationNumber (1)�CPDLCUserAbortReason

  duplicate-message-identification-numbers(2)

���this is a different location in the list, otherwise it is the same�unrecognizedMsgReferenceNumber (2)�unrecognizedMsgReferenceNumber (0)���this is a no longer an error in SARPs, since must be able to end dialogue with pending msg.�EndServiceWithPending

Msgs (3)�not applicable���this error choice in 219 is not included in SARPs, the end processing is different, and this particular choice no longer applies�EndServiceWithNoValid

Response (4)�not used���there is no logical acknowledgment in 219, since added in SARPs, needed error condition�not used�logicalAcknowledgmentNotAccepted (1)���same error condition, renamed�InsufficientMsgStorage

Capacity (5)�insufficientResources (2)���there are prohibited message elements  combinationss in SARPs, not used in FANS1/A�not used�InvalidMessageElement

Combination (3)���there are prohibited message elements  in SARPs, not used in FANS1/A�not used�invalidMessageElment (4)���a Message cannot be sent without a message identification number, so this would not occur in SARPs (if the user got to a condition where there were no available message numbers, the user would abort the dialogue)�noAvailableMsg

IdentificationNumber (6)�CPDLC-user-abort [no-message-identification-numbers-available]���this error choice in 219 is treated as an abort condition in SARPs�commandedTermination (7)�CPDLCUserAbortReason

  commanded-termination (5)���a SARPs compliant system could not send a message without all the data, if a message were received without all the data this would be considered a communication error and would cause a dialogue abort�insufficientData (8)�CPDLCProviderAbort

  invalidPDU (2)���a SARPs compliant system could not send a message with extra or out-of-range data, if a message were received with unexpected data this would be considered a communication error and would cause a dialogue abort�unexpectedData (9)�CPDLCProviderAbort

  invalidPDU (2)���a SARPs compliant system could not send a message with invalid data, if a message were received with invalid data this would be considered a communication error and would cause a dialogue abort�invalidData (10)�CPDLCProviderAbort

  invalidPDU (2)���this was to save room for other errors in 219, and has been superseded�reservedErrorMsg (16)�not used (“...” are included in the error and aborts, for extensibility) (to allow for future growth)

���G1.20	Route Clearance Change

Variable Change Summary�FANS-1/A�SARPs�Effected Message Elements��differing components�AirwayIntercept�AirwayIntercept deleted�UM79, UM80, UM83, UM85, UM86



DM24, DM26, DM40, DM59��RouteInformation�TrackDetail�TrackDetail deleted���G1.21	Phraseology  (Text) Changes

ID�SARPs�FANS-1/A��UM20�CLIMB TO�CLIMB TO AND MAINTAIN��UM21�CLIMB TO�CLIMB TO AND MAINTAIN��UM22�CLIMB TO�CLIMB TO AND MAINTAIN��UM23�DESCEND TO�DESCEND TO AND MAINTAIN��UM24�DESCEND TO�DESCEND TO AND MAINTAIN��UM25�DESCEND TO�DESCEND TO AND MAINTAIN��UM125�SQUAWK MODE CHARLIE�SQUAWK ALTITUDE��UM126�STOP SQUAWK MODE CHARLIE�STOP SQUAWK ALTITUDE��UM129�REPORT MAINTAINING�REPORT LEVEL��UM131�PERSONS ON BOARD�SOULS ON BOARD��UM132�REPORT POSITION�CONFIRM POSITION��UM133�REPORT PRESENT LEVEL�CONFIRM ALTITUDE��UM134�REPORT SPEED�CONFIRM SPEED��UM135�CONFIRM ASSIGNED LEVEL�CONFIRM ASSIGNED ALTITUDE��UM145�REPORT HEADING�CONFIRM HEADING��UM146�REPORT GROUND TRACK�CONFIRM GROUND TRACK��UM154�RADAR SERVICE TERMINATED�RADAR SERVICES TERMINATED������DM15�REQUEST OFFSET [distanceoffset] [direction] OF ROUTE�REQUEST OFFSET [distanceoffset] [direction]��DM27�REQUEST WEATHER DEVIATION UP TO [distanceOffset] [direction] OF ROUTE�REQUEST WEATHER DEVIATION UP TO [distanceoffset] [direction]��DM32�PRESENT LEVEL�PRESENT ALTITUDE��DM38�ASSIGNED LEVEL�ASSIGNED ALTITUDE��DM52�WHEN CAN WE EXPECT LOWER LEVEL�WHEN CAN WE EXPECT LOWER ALTITUDE��DM53�WHEN CAN WE EXPECT HIGHER LEVEL�WHEN CAN WE EXPECT HIGHER ALTITUDE��DM57�PERSONS ON BOARD�SOULS ON BOARD��DM60�OFFSETTING [distanceOffset] [direction] OF ROUTE�OFFSETTING [distanceoffset] [direction]��DM74�REQUEST TO MAINTAIN OWN SEPARATION AND VMC�MAINTAIN OWN SEPARATION AND VMC��G1.22	Attribute Changes

ID�FANS-1/A�SARPs��UM0-UM5�NE�N��UM127-UM130�R�W/U��UM131-UM148�NE�Y��UM151, UM152�NE�Y��UM157�R�N��UM159-UM167�NE�N��UM181, UM182�NE�Y��G1.23	Deleted Messages

Message Elements in FANS-1/A Deleted in SARPs��UM33, UM40, UM41, UM178����DM128��G1.24	Added Messages

Message Elements not in FANS-1/A Added in SARPs��UM183-UM236����DM80-DM113��G1.25	Variable Comparison

Variable�FANS-1/A�SARPs�Change summary��AircraftAddress�not used��used only in SARPs as part of the ForwardHeader structure��Aircraftequipmentcode��deleted�part of Predepartureclearance in FANS-1/A, not used in SARPs��AircraftFlight

Identification�SIZE (2..7)�SIZE (2..8)�SARPs allow an additional character��Aircrafttype�ignored, if included in  uplink message�deleted�part of Predepartureclearance in FANS-1/A, not used in SARPs��Airport�same�same���Airportdeparture��not required�only used in FANS-1/A; internal to ASN.1, no effect��Airportdestination��not required�only used in FANS-1/A; internal to ASN.1, no effect��AirwayIdentifier�(1..6) change underway�(2..7)�part of RouteInformation sequence in DepartureClearance in SARPs��AirwayIntercept��deleted�this choice in not available in SARPs��Altimeter�same�same���AltimeterEnglish�same�same���AltimeterMetric�same�same���ATISCode�same�same���Altitudgnssfeet�cannot be entered as a choice by aircrew, able to receive as uplink choice and used in response message�deleted�this choice in not available in SARPs��Altitudegnssmeters�cannot be entered as a choice by aircrew, able to receive as uplink choice and used in response message�deleted�this choice in not available in SARPs��Altituderestriction��deleted�part of Predepartureclearance in FANS-1/A, not used in SARPs��ATWAlongTrack

Waypoint���Lat/Lon changes,

Distance KM change

speed changes,

altitude/level changes��ATWalongtrackwaypoint

sequence��not required�only used in FANS-1/A; internal to ASN.1, no effect��ATWLevel/

ATWAltitude�ATWAltitude, effected by altitude restrictions�ATWLevel�name change,

altitude/level changes��ATWLevelSequence/

ATWAltitudeSequence�ATWAltitudeSequence, effected by altitude restrictions�ATWLevelSequence�name change,

altitude/level changes��ATWLevelTolerance/

ATWAltitudeTolerance�ATWAltitudeToleranc�ATWLevelTolerance�only name change��ATWDistance���distance changes��ATWDistanceTolerance�same�same���ClearanceType�not used��added as a variable in DM25��Code/Beaconcode�Beaconcode�Code�only name change��CodeOctalDigit/

Beaconcodeoctaldigit�Beaconcodeoctaldigit�Codeoctaldigit�only name change��COMNAVapproach

equipmentavailable��deleted�part of Aircraftequipment code in FANS-1/A Predepartureclearance, not used in SARPs��COMNAVequipmentstatus��deleted�part of Aircraftequipment code in FANS-1/A Predepartureclearance, not used in SARPs��ControlledTime�not used��part of DepartureClearance in SARPs (in TimeDeparture field)��Date�see Year variable�see Year variable�ed only by Year definition��DateTimeGroup

�not used�time in hour, minutes, seconds�new variable in SARPs, used in timestamp��Datetimetrackgenerated��deleted�part of Trackdetailmsg,

message not used in SARPs��Datetimetrackstart��deleted�part of Trackdetailmsg,

message not used in SARPs��Datetimetrackstop��deleted�part of Trackdetailmsg,

message not used in SARPs��Day�same�same���DegreeIncrement�same�same���Degrees�same�same���DegreesMagnetic�same�same���DegreesTrue�same�same���DepartureClearance/

Predepartureclearance�Predepartureclearance:

ignores aircraft type and equipment code when included in UM73�DepartureClearance�significant change in definition between both��DepartureMinimum

Interval�not used��only in SARPs, used as part of DepartureClearance (part of FurtherInstructions TimeDeparture sequence)��Direction�same�same���DirectionDegrees�same�same���Distance���effected by change in range and resolution in km��DistanceKm�(1..1024), res 1�(0..8000) res 0.25���DistanceNm�same�same���DistanceOffset���offsetkm and offset nm range changes��DistanceOffsetDirection���offsetkm and offset nm range changes��DistanceOffsetDirection

Time�not required��local to SARPs ASN.1��DistanceOffsetKm�INTEGER (1..256)�INTEGER (1..500)�increased range in SARPs��DistanceOffsetNM�INTEGER (1..128)�INTEGER (1..250)�increased range in SARPs��DistanceToNextPoint�not used, since trackdetail is not used�deleted�part of trackdetailmsg which is deleted in SARPs, available but not used in FANS-1/A��DistanceToNextPoint

English�INTEGER (1..1024) res 1, not used, since trackdetail is not used�deleted�part of trackdetailmsg which is deleted in SARPs, available but not used in FANS-1/A��DistanceToNextPoint

Metric�INTEGER (1..2048) res 1, not used, since trackdetail is not used�deleted�part of trackdetailmsg which is deleted in SARPs, available but not used in FANS-1/A��EFCtime��not required�only used in FANS-1/A; internal to ASN.1��ErrorInformation�application error (0),

duplicateMsgIdentificationNumber (1),

unrecognizedMsgReferenceNumber (2),

endServiceWithPendingMsgs (3),







endServiceWithNoValidResponse (4),

insufficientMsgStorageCapacity (5),

noAvailableMsgIdentificationNumber (6),

commandedTermination (7),

insufficientData (8),

unexpectedData (9),

invalidData (10),

reservedErrorMsg (16)�unrecognizedMsg

 ReferenceNumber (0),

logicalAcknowledgmentNotAccepted (1),

insufficientResources (2),

invalidMessageElementCombination (3),

invalidMessageElement (4)

�significantly different��FacilityDesignation/

ICAOfacilitydesignation�ICAOfacilitydesignation

SIZE (4)�FacilityDesignation

SIZE (4-8)�name change,

dimension change��FacilityDesignation

Altimeter�not used��only used in additional messages in SARPs��FacilityDesignationATIS

Code�not used��only used in additional messages in SARPs��FacilityIdentification/

ICAOfacilityidentification�ICAOfacilityidentification�FacilityIdentification�name change;

ed by FacilityDesignation/

ICAOfacilitydesignation change,

��FacilityFunction�same�Same���FacilityName/

ICAOfacilityname�ICAOfacilityname�FacilityName�only name change��FlightInformation�not required��used as part of DepartureClearance definition in SARPs only��FixName�same�Same���Fixnext��not required�only used in FANS-1/A; internal to ASN.1, no effect (is FixName)��Fixnenextplusone��not required�only used in FANS-1/A; internal to ASN.1, no effect (is FixName)��FlightInformation�not required��used as part of definition of route clearance in SARPs, internal to ASN.1��FreeText�80 rather than 256 for 747-400, only�256 for all�for 747-400 downlinks more than 80 will not be generated in FANS-1/A, uplinks will be discarded and cause ERROR (insufficient resources)��Frequency��Frequencyvhfchannel,

�8.33 split in SARPs not in FANS-1,

range change in vhf frequency,

range change in uhf frequency

��Frequencydeparture��not required�only used in FANS-1/A; internal to ASN.1, no effect��Frequencyhf�same�Same���Frquencysatchannel�same�Same���Frequencyuhf�same�Same���Frequencyvhf�same�Same�Resolution change due to 8.33 split in SARPs��FurtherInstructions�not required�part of DepartureClearance���Holdatwaypoint���altitude/level changes,

position (lat/lon) changes,

speed changes��Holdatwaypointsequence��not required�only used in FANS-1/A; internal to ASN.1, no effect��Holdatwaypointspeedlow��not required�only used in FANS-1/A; internal to ASN.1, no effect��Holdatwaypointspeedhigh��not required�only used in FANS-1/A internal to ASN.1, no effect��HoldClearance���altitude/level changes,

position (lat/lon) changes,

legtype changes��ICAOfacilitydesignation

Tp4table�must be set to “A”, else invalid, not used to determine transport layer performance�all Tp4 references deleted.; this could not be used as intended in 219 by SARPs compliant systems�all Tp4 table setting deleted in SARPs��Icing�same�Same���InterceptCourseFrom���lat/lon changes��InterceptCourseFrom

Selection���lat/lon changes��Interceptcoursefromsequence�same�not required�only used in FANS-1/A; internal to ASN.1, no effect��Latitude��SecondsLatLon�SARPs has capability to specify latitude in seconds FANS-1/A does not.��LatitudeDegrees�(0..90) resolution 1 �(0..90000) resolution 0.001�change in resolution;��LatitudeDirection�same�Same���LatitudeLongitude���SARPs has capability to specify latitude/longitude in seconds FANS-1/A does not��LatitudeReportingPoints���effected by change in resolution of LatitudeDegrees��LatLonReportingPoints���effected by change in resolution of LatitudeDegrees and LongitudeDegrees;��LegDistance���effected by change in range and resolution of LegDistanceEnglish��LegDistanceEnglish�INTEGER(1..999) res 0.1�INTEGER (0..50) res 1���LegDistanceMetric�same�Same���LegTime�INTEGER (1..99) res 0.1�INTEGER (0..10) res 1���LegType���effected by change in LegDistanceEnglish, and by

range and resolution of LegTime��Level�not used��SARPs offer a choice, specifying just one, or supplying two, wherever level is used.  This flexibility is not in FANS-1/A��LevelFeet/Altitudeqnh/

Altitudeqfe�Altitudeqfe 

INTEGER (0..2500),

QNH only sent�LevelFeet 

INTEGER (-600..70000)

�Level/altitude must be specified as QNH no QFE used any more��LevelFlightLevel/

Altitudeflightlevel�Altitudeflightlevel 

INTEGER (30..600)�LevelFlightLevel 

INTEGER (30..700)���LevelFlightLevelMetric/

Altitudeflightlevelmetric�Altitudeflightlevelmetric INTEGER (100..2000), not generated�LevelFlightLevelMetric

INTEGER (100..2500)���LevelLevel/

AltitudeAltitude���name change

altitude/level changes��LevelMeters/

Altitudeqnhmeters

Altitudeqfemeters�Altitudeqnhmeters 

INTEGER (0..16000)�LevelMeters 

INTEGER (-30..25000)�Level/altitude must be specified as QNH no QFE used any more,��LevelPosition/

AltitudePosition�AltitudePosition�LevelPosition�name change,

altitude/level changes;

position (lat/lon) changes,��LevelProcedureName�not used��used as part of DepartureClearance definition in SARPs only (FlightInformation, RouteandLevels, LevelofFlight)��LevelsOfFlight�not used��used as part of DepartureClearance definition in SARPs only (FlightInformation, RouteandLevels)��LevelSpeed/

AltitudeSpeed�AltitudeSpeed�LevelSpeed�name change,

altitude/level changes,

speed changes��LevelSpeedSpeed/

AltitudeSpeedSpeed�AltitudeSpeedSpeed�LevelSpeedSpeed�name change,

altitude/level changes,

speed changes��LevelTime/

AltitudeTime�AltitudeTime�LevelTime�name change,

altitude/level change��LevelType/Altitude�Altitude�LevelType

�QFE deleted in SARPs GNSS deleted in SARPs, SARPs more restrictive than FANS-1/A in choices, see also ranges in individual choices listed above in table. ��Longitude��SecondsLatLon�SARPs has capability to specify longitude in seconds FANS-1/A does not��LongitudeDegrees�(0..180) resolution 1 �(0..180000) resolution 0.001�increased resolution in SARPs in resolution��LongitudeReportingPoints���lat/lon changes��MinutesLatLon�INTEGER (0..599) res 0.1�INTEGER (0..5999) res 0.01�resolution is finer in SARPs��Month�same�Same���Navaid�same�Same���PersonsOnBoard/

Remainingsouls

���only name change��PlaceBearing���lat/lon changes��PlaceBearingDistance���lat/lon changes,

Distancekm changes��PlaceBearingPlaceBearing���lat/lon change��PointDetail���altitude/level changes

lat/lon changes ,

DistanceToNextPoint changes��PointLevel/

Pointaltitude�Pointaltitude�Deleted�part of track detail, not available in SARPs, available but not used in FANS-1/A��PointLevelBlock/

Pointaltitudeblock�Pointaltitudeblock�Deleted�part of track detail, not available in SARPs, available but not used in FANS-1/A��Position���Lat/Lon changes

Distancekm changes��PositionCurrent��not required�local to ASN.1 of FANS-1/A, no impact��PositionDegrees���Position (lat/lon) changes��PositionDistanceOffset

Direction���Position (lat/lon) changes��PositionLevel/

PositionAltitude�PositionAltitude�PositionLevel�name change,

altitude/level changes, 

position (lat/lon) changes��PositionLevelLevel/

PositionAltitudeAltitude�PositionAltitudeAltitude�PositionLevelLevel�name change,

altitude/level changes, 

position (lat/lon) changes��PositionLevelSpeed/

PositionAltitudeSpeed�PositionAltitudeSpeed�PositionLevelSpeed�name change,

altitude/level changes, 

position (lat/lon) changes,

speed changes��PositionPosition���lat/lon changes��PositionProcedureName���position (lat/lon) changes��PositionReport�Trueheading [16]



not in 219�Heading [16]



[19], [20],[21] optional fields�[16] is only name change,

position (lat/lon) changes,

altitude/level changes,

temperature changes,

distance changes,

speed changes,

additional fields in SARPs

��PositionRouteClearance���ProcedureName change,

position (lat/lon) changes,

distance KM changes,

speed changes,

altitude/level changes��PositionSpeed���position (lat/lon) changes,

speed changes��PositionSpeedSpeed���position (lat/lon) changes,

speed changes��PositionTime���position (lat/lon) changes��PositionTimeLevel/

PositionTimeAltitude�PositionTimeAltitude�PositionTimeLevel�name change,

position (lat/lon) changes,

altitude/level changes��PositionTimeTime���position (lat/lon) changes��PositionUnitNameFrequency/

PositionICAOunitname

Frequency�PositionICAOunitname

Frequency�PositionUnitNameFrequency�name change,

position (lat/lon) changes

Frequency changes��Procedure�SIZE (1..6)�SIZE (1..20)�SARPs allow more characters��Procedureapproach��not required�only used in FANS-1/A; internal to ASN.1, no effect��ProcedureDeparture��not required�local to ASN.1 definition of RouteClearance in FANS-1/A, no effect��ProcedureName���Procedure change��ProcedureTransition�same�Same���ProcedureType�same�Same���PublishedIdentifier���lat/lon changes��RemainingFuel�same�Same���RemainingFuelPersons

OnBoard/

Remainingfuel

Remainingsouls�Remainingfuel

Remainingsouls�RemainingFuel

PersonsOnBoard�only name change��Remarks��Not required�only used in FANS-1/A; internal to ASN.1, no effect��ReportingPoints���lat/lon changes��RevisonNumber/

PDCrevision���only name change��RouteAndLevels�not used��used as part of DepartureClearance definition in SARPs only (FlightInformation field)��RouteClearance

���ProcedureName change,

position (lat/lon) changes,

distance KM changes,

speed changes,

altitude/level changes��RouteInformation���lat/lon changes��RouteInformation

Additional���position (lat/lon) changes,

distance KM changes,

speed changes,

altitude/level changes��RTARequiredTimeArrival���position (lat/lon) changes��RTArequiredtimearrival

sequence��Not required�only used in FANS-1/A; internal to ASN.1, no effect��RTATime�same�Same���RTATolerance�same�Same���Runway�same�Same���Runwayarrival��Not required�only used in FANS-1/A; internal to ASN.1, no effect��Runwaydeparture��not required�local to ASN.1 definition of RouteClearance in FANS-1/A, no effect��RunwayConfiguration�same�same���RunwayDirection�same�same���RunwayRVR�not used��not in FANS-1/A messages, only in additional SARPs messages��RVR�not used��not in FANS-1/A messages, only in additional SARPs messages��RVRFeet�not used��not in FANS-1/A messages, only in additional SARPs messages��RVRMeters�not used��not in FANS-1/A messages, only in additional SARPs messages��SecondsLatLon�not used��added to SARPs to allow Lat and Lon in seconds��Speed�Speedmachlarge [7]�deleted�Mach large definition deleted in SARPs, also differing range and resolutions��SpeedGround�INTEGER (7..70) res 10�INTEGER (-50..2000) res 1�FANS-1/A is more restrictive, both range and resolution��SpeedGroundMetric�INTEGER (10..265) res 10�INTEGER (-100..4000) res 1�FANS-1/A is more restrictive, both range and resolution��SpeedIndicated�INTEGER (7..38) res 10�INTEGER (0.400) res 1�FANS-1/A is more restrictive, both range and resolution��SpeedIndicatedMetric�INTEGER (10..137) res 10�INTEGER (0..800) res 1�FANS-1/A is more restrictive, both range and resolution��SpeedMach�INTEGER (61..92) res 0.01�INTEGER (500..4000) res 0.001�FANS-1/A is more restrictive, both range and resolution��Speedmachlarge��deleted�deleted in SARPs��SpeedSpeed���speed changes��SpeedTime�not used��only in additional SARPs message (DM83)��SpeedType�not used��new variable type in SARPs, effects UM134 (also in additional message DM113)��SpeedTypeSpeedTypeSpeedType�not used��new variable type in SARPs, effects UM134 (also in additional message DM113)��SpeedTypeSpeedTypeSpeedTypeSpeed�not used��new variable type in SARPs, effects UM134 (also in additional message DM113)��SSRequipmentavailable��deleted�part of Predepartureclearance in FANS-1/A, not used in SARPs��Supplementaryinformation��not required�only used in FANS-1/A; internal to ASN.1, no effect��Temperature

(Temperaturec)�choice C or F

INTEGER (-80..47)�Only C

INTEGER (-100..100)�F deleted in SARPs,

range for C more restrictive in FANS-1/A��Temperaturef�NEED RANGE�deleted�Temperature only in C��Time�same�same���TimeDeparture�not used��used as part of DepartureClearance (FurtherInstructions field)��Timedepartureedct��not required�only used in FANS-1/A; internal to ASN.1, no effect��TimeDistanceOffset

Direction���DistanceOffset changes��Timeetadestination��not required�only used in FANS-1/A; internal to ASN.1, no effect��Timeetaatnextfix��not required�only used in FANS-1/A; internal to ASN.1, no effect��TimeLevel/

TimeAltitude���name change,

level/altitude changes��TimeDistanceToFrom

Position���distance NM changes,

position (lat/lon) changes��Timehhmmss�not used��time seconds definition added in SARPs��TimeHours�same�same���TimeMinutes�same�same���TimePosition���position (lat/lon) changes��Timeatpositioncurrent��not required�only used in FANS-1/A; internal to ASN.1, no effect��TimePositionLevel/

TimePositionAltitude�TimePositionAltitude�TimePositionLevel�name change,

position (lat/lon) changes

level/altitude changes��TimePositionLevelSpeed/

TimePositionAltitude

Speed�TimePositionAltitude

Speed�TimePositionLevel

Speed�name change,

position (lat/lon) changes

level/altitude changes

speed changes��TimeSeconds�not used��time seconds definition added in SARPs��TimeSpeed���speed changes��TimeSpeedSpeed���speed changes��TimeTime�same�same���TimeToFromPosition�not used��only used in added SARPs message UM184��TimeTolerance�same�same���TimeUnitNameFrequency/

TimeICAOunitname

frequency�TimeICAOunitname

frequency�TimeUnitNameFrequency�name change,

frequency changes��ToFrom�same�same���ToFromPosition���position (lat/lon) changes��Tp4table��deleted�all Tp4 table setting deleted in SARPs��Trackangle��not required�only used in FANS-1/A; internal to ASN.1, no effect��TrackDetail��deleted�part of track detail, not available in SARPs, available but not used in FANS-1/A��Trackdetailmsg��deleted�part of track detail, not available in SARPs, available but not used in FANS-1/A��Trackdetailmsgtype��deleted�part of track detail, not available in SARPs, available but not used in FANS-1/A��TrackName�same�same���TrafficType�not used��new variable added in SARPs, ed exiting FANS-1/A messages��Trueheading��not required�only used in FANS-1/A; internal to ASN.1, no effect��Turbulence�same�same���UnitName/

ICAOunitname�ICAOunitname�UnitName�only name change��UnitNameFrequency/

ICAOunitnamefrequency�ICAOunitnamefrequency�UnitNameFrequency�name change,

frequency change��VersionNumber�same�same���VerticalChange���VerticalRate change��VerticalDirection�same�same���VerticalRate���English and Metric vertical rate change in range in resolution��VerticalRateEnglish�INTEGER (0..60) res 100�INTEGER (0..3000) res 10�FANS-1/A more restrictive in range and resolution��VerticalRateMetric�INTEGER (0..200) res 10�INTEGER (0..1000) res 10�FANS-1/A more restrictive in range and resolution��WaypointSpeedLevel/

Waypointspeedaltitude���name change,

position (lat/lon) change,

speed change,

level/altitude change��Waypointspeedaltitude

sequence��not required�only used in FANS-1/A; internal to ASN.1, no effect��WindDirection�same�same���Winds�same�same���WindSpeed�same�same���WindSpeedEnglish�same�same���WindSpeedMetric�same�same���Year�(0..99)�(1996..2095)�translation from input to ASN.1 is different, should be transparent to controller�������



Note: The FANS-1/A will generate an error and discard any message containing IA5 characters not in the indicated set.  (See Rev B.)  A SARPs compliant implementation cannot generate such, and will abort upon receipt of such.

�

G2.	Detailed Analysis of the Differences Between the RTCA DO-219 and FANS-1/A CPDLC

G2.1	Maximum Message Size

219�FANS-1/A��no technical restriction�747-400:  610 octets

757, 767:  1637 octets (proposed)

777:  1668 octets ��G2.2	Message Header

219�FANS-1/A��Message Identification number�same��Message Reference Number�same���timestamp HHMMSS (optional)�����G2.3	Message Attributes

Attribute�219�FANS-1/A��Urgency��available, not used��Alert��available, not used��Recall��available, not used��Response�same�same��G2.4	Altitude Change

219 Variable�FANS-1/A Variable Change Summary�Affected Message Elements��Altitudeqfe,

Altitudeqfemeters�QFE choice not used in FANS-1/A downlinks unless as a response to an uplink, it is accepted in uplinks, but not autoloaded�UM6, UM13-UM32, UM34-UM50, UM58-UM63, UM78-UM80, UM83, UM85, UM86, UM90-UM92, UM102, UM105, UM128, UM129, UM148-UM150, UM175, UM180

��Altitudegnss,

Altitudegnssmeters�GNSS choice not used in FANS-1/A downlinks, can be accepted in uplinks but not autoloaded�DM6-DM14, DM24, DM26, DM27-DM30, DM32, DM37, DM38, DM40, DM48, DM54,DM59,DM61,DM72, DM76, DM77

��Altitudeqnh (0..2500), res 10

Altitudeqnhmeters (0..16000)�Range and resolution constrained further in FANS-1/A downlinks dependent on airframe and message

Constraints on uplinks??????���Altitudeflightlevelmetric�Flight Level Meters choice not used in FANS-1/A downlinks, can it be accepted in uplinks??????���G2.5	Phraseology (Text) Changes

ID�219�FANS-1/A�Change��UM64�OFFSET [distanceoffset] [direction] OF ROUTE�OFFSET [direction] [distanceOffset]�display only, not bits transmitted��UM65�AT [position] OFFSET [distanceoffset] [direction] OF ROUTE�AT [position] OFFSET [direction] [distanceOffset]�display only, not bits transmitted��UM66�AT [time] OFFSET [distanceoffset] [direction] OF ROUTE�AT [time] OFFSET [direction] [distanceOffset]�display only, not bits transmitted��UM80�CLEARED [routeclearance]�CLEARED ROUTE CLEARANCE�display only, not bits transmitted, route variable information is not shown, but can be printed��UM82�CLEARED TO DEVIATE UP TO [distanceoffset] [direction] OF ROUTE�CLEARED TO DEVIATE UP TO [direction] [distanceoffset]�display only, not bits transmitted��UM83�AT [position] CLEARED [routeclearance]�AT [position] CLEARED ROUTE CLEARANCE�display only, not bits transmitted, route variable information is not shown, but can be printed��UM85�EXPECT [routeclearance]�EXPECT ROUTE CLEARANCE�display only, not bits transmitted, route variable information is not shown, but can be printed��UM118�AT [position] CONTACT [icaounitname] [frequency]�AT [position] CONTACT [icaounitname] ON [frequency]�display only, not bits transmitted (ON is displayed)��UM119�AT [time] CONTACT [icaounitname] [frequency]�AT [time] CONTACT [icaounitname] ON [frequency]�display only, not bits transmitted (ON is displayed)��UM120�MONITOR [icaounitname] [frequency]�MONITOR [icaounitname] ON [frequency]�display only, not bits transmitted (ON is displayed)��UM121�AT [position] MONITOR [icaounitname] [frequency]�AT [position] MONITOR [icaounitname] ON [frequency]�display only, not bits transmitted (ON is displayed)��UM122�AT [time] MONITOR [icaounitname] [frequency]�AT [time] MONITOR [icaounitname] ON [frequency]�display only, not bits transmitted (ON is displayed)��UM159�ERROR [errorinformation]�DOWNLINK ERROR�display only, not bits transmitted , error reason is not displayed��DM15�REQUEST OFFSET [distanceoffset] [direction] OF ROUTE�REQUEST OFFSET [direction] [distanceoffset]�display only, not bits transmitted��DM24�REQUEST [routeclearance]�REQUEST ROUTE CLEARANCE RTE (x) or REQUEST ROUTE CLEARANCE MODIFIED RTE (x)



���DM27�REQUEST WEATHER DEVIATION UP TO [distanceoffset] [direction] OF ROUTE�REQUEST WEATHER DEVIATION UP TO [direction] [distanceoffset]�display only, not bits transmitted��DM40�ASSIGNED ROUTE [routeclearance]�ASSIGNED RTE (x)���DM59�DIVERTING TO [position] VIA [routeclearance]�DIVERTING TO [position] or

DIVERTING TO [position] VIA ROUTE (x)���DM60�OFFSETTING [distanceoffset] [direction] OF ROUTE�OFFSETTING [direction] [distanceoffset]�display only, not bits transmitted��G2.6	Variable Changes

ID�219�FANS-1/A�Change��UM64�OFFSET [distanceoffset] [direction] OF ROUTE�OFFSET [direction] [distanceOffset]�FANS-1/A reorders the variables, for display only��UM65�AT [position] OFFSET [distanceoffset] [direction] OF ROUTE�AT [position] OFFSET [direction] [distanceOffset]�FANS-1/A reorders the variables, for display only��UM66�AT [time] OFFSET [distanceoffset] [direction] OF ROUTE�AT [time] OFFSET [direction] [distanceOffset]�FANS-1/A reorders the variables, for display only��UM80�CLEARED [routeclearance]�CLEARED ROUTE CLEARANCE�FANS-1/A routeclearance is sent, but not displayed, but printable��UM82�CLEARED TO DEVIATE UP TO [distanceoffset] [direction] OF ROUTE�CLEARED TO DEVIATE UP TO [direction] [distanceoffset]�FANS-1/A reorders the variables, for display only��UM83�AT [position] CLEARED [routeclearance]�AT [position] CLEARED ROUTE CLEARANCE���UM85�EXPECT [routeclearance]�EXPECT ROUTE CLEARANCE���UM152�WHEN CAN YOU ACCEPT [distanceoffset] [direction] OFFSET�WHEN CAN YOU ACCEPT [direction] [distanceoffset] OFFSET�FANS-1/A reorders the variables, for display only��UM159�ERROR [errorinformation]�DOWNLINK ERROR�FANS-1/A eliminated the error information variable reason for display only��DM15�REQUEST OFFSET [distanceoffset] [direction] OF ROUTE�REQUEST OFFSET [direction] [distanceoffset]�FANS-1/A reorders the variables, for display only��DM16�AT [position] REQUEST OFFSET [distanceoffset] [direction] OF ROUTE�AT [position] REQUEST OFFSET [direction] [distanceoffset]�FANS-1/A reorders the variables, for display only��DM17�AT [time] REQUEST OFFSET [distanceoffset] [direction] OF ROUTE�AT [time] REQUEST OFFSET [direction] [distanceoffset]�FANS-1/A reorders the variables, for display only��DM24�REQUEST [routeclearance]�REQUEST ROUTE CLEARANCE RTE (x) or REQUEST ROUTE CLEARANCE  MODIFIED RTE (x)



�Boeing FANS-1/A eliminated the route clearance variable��DM27�REQUEST WEATHER DEVIATION UP TO [distanceoffset] [direction] OF ROUTE�REQUEST WEATHER DEVIATION UP TO [direction] [distanceoffset]�FANS-1/A reorders the variables, for display only��DM40�ASSIGNED ROUTE [routeclearance]�ASSIGNED ROUTE (x)�FANS-1/A eliminated the route clearance variable��DM48�POSITION REPORT [positionreport]�POSITION REPORT�FANS-1/A eliminated position report variable��DM59�DIVERTING TO [position] VIA [routeclearance]�DIVERTING TO [position] or

DIVERTING TO [position] VIA ROUTE (x)�FANS-1/A eliminated the route clearance variable,��DM60�OFFSETTING [distanceoffset] [direction] OF ROUTE�OFFSETTING [direction] [distanceoffset]�FANS-1/A reorders the variables, for display only��G2.7	Deleted Messages

Message Elements in 219 Not Used in FANS-1/A��DM19, DM21, DM26, DM50, DM69 (dependent on airframe) UM178��G2.8	Added Messages

Message Elements not in 219 added in Boeing FANS-1/A��downlink 67a-67k  (these are preformatted free text)��G2.9	Variable Comparison

Variable 219�FANS-1/A��Aircrafttype�ignored, if included in  uplink message��Altitudgnssfeet�cannot be entered as a choice by aircrew, able to receive as uplink choice and used in response message��Altitudegnssmeters�cannot be entered as a choice by aircrew, able to receive as uplink choice and used in response message��ATWAlongTrack

Waypoint�affected by altitude restrictions��ATWAltitude�affected by altitude restrictions��ATWAltitudeSequence�affected by altitude restrictions��Predepartureclearance�ignores aircraft type and equipment code when include in UM73��FreeText�80 rather than 256 for 747-400, else as 219, downlinks more than 80 will not be generated in FANS-1/A, uplinks will be discarded and cause ERROR (insufficient resources)��ICAOfacilitydesignation

Tp4table�must be set to “A”, else invalid, not used to determine transport layer performance��Altitudeflightlevelmetric�not generated, can be received, but not autoloading��Altitudeqfemeters�QNH only, QFE not sent, can be received, but not autoloading��



Note: The FANS-1/A will generate an error and discard any message containing IA5 characters not in the indicated set.



�

Accommodation Methodology for ATN SARPs 

Ground Systems Accommodating

FANS-1/A CPDLC



1.1	Message Header

The appropriate SARPs or FANS-1/A message header must be generated when sending a CPDLC message.  The CPDLC message header is generated by the FDPS for uplink messages, and by the avionics system for downlink messages.  There are no HCI implications.  The SARPs message header contains more information than the FANS-1 message header.  The CPDLC message header (uplink or downlink) needs to be created supplying the following information:



SARPs Header�FANS-1/A Header�FANS-1/A Processing/Impact��Message Identification number�Message Identification number�none��Message Reference Number (conditional)�Message Reference Number (conditional)�none��timestamp consisting of date (YYMMDD) and time (HHMMSS) (mandatory)�timestamp consisting of time (HHMMSS) (optional)�the date will not be put on FANS-1/A uplink messages

the time will always be put on FANS-1/A uplink messages��indication if logical acknowledgment is required�not available�the operational impact of lack of a logical acknowledgment capability in FANS-1/A should be assessed��1.2	Message Attributes

1.2.1	Summary of Attribute Changes

Attributes are implicit associated characteristics with the message elements.  The message element attributes are NOT transmitted with the message.  However, some uplink message element response attributes are different in SARPs and FANS-1/A.  Downlink response attributes are consistent between FANS-1/A and SARPs.  There are also some differences in a few message elements urgency and alert attributes, these appear insignificant and are noted in this appendix.  The response requirements for uplink messages elements are different in SARPs and FANS-1/A for the following message elements:



ID�SARPs�FANS-1/A��UM127-UM130�W/U�R��UM131-UM148, UM151, UM152,

UM181, UM182�Y�NE��UM157�N�R��UM159-UM167�N�NE��

1.2.2	Message Elements with a W/U Response Attribute in SARPs and a R Response Attribute in FANS-1/A

ID�WU to R Message Element�Impact��UM127�REPORT BACK ON ROUTE�ROGER instead of WILCO for FANS-1/A

ROGER assumes WILCO in this case

UNABLE not available for FANS-1/A 

(UNABLE not operationally valid response for this message element)��UM128�REPORT LEAVING [level]�ROGER instead of WILCO for FANS-1/A

ROGER assumes WILCO in this case

UNABLE not available for FANS-1/A 

(UNABLE not operationally valid response for this message element)��UM129�REPORT MAINTAINING [level]�ROGER instead of WILCO for FANS-1/A

ROGER assumes WILCO in this case

UNABLE not available for FANS-1/A 

(UNABLE not operationally valid response for this message element)��UM130�REPORT PASSING [position]�ROGER instead of WILCO for FANS-1/A

ROGER assumes WILCO in this case

UNABLE not available for FANS-1/A 

(UNABLE not operationally valid response for this message element)��

1.2.3	Message Elements with a Y Response Attribute in SARPs and a NE Response Attribute in FANS-1/A

ID�NE to Y Message Element�Impact��UM131�REPORT REMAINING FUEL AND PERSONS ON BOARD�Both SARPs and FANS-1/A will respond with DM57 [remainingFuel] OF FUEL REMAINING AND [personsonboard] PERSONS ON BOARD

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM57 response with UM131 for display purposes for FANS-1/A��UM132�REPORT POSITION�Both SARPs and FANS-1/A will respond with DM33 PRESENT POSITION [position]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM33 response with UM132 for display purposes for FANS-1/A��UM133�REPORT PRESENT LEVEL�Both SARPs and FANS-1/A will respond with DM32 PRESENT LEVEL [level]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM32 response with UM133 for display purposes for FANS-1/A��UM134�When SARPs message contains no speed variables:  (REPORT SPEED)



When SARPs  message contains any speed type variables:  

REPORT [speedtype] [speedtype] [speedtype]SPEED

dealt with in section with changed variables

�Both SARPs and FANS-1/A will respond with DM34 PRESENT SPEED [speed]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM34 response with UM134 for display purposes for FANS-1/A��UM135�CONFIRM ASSIGNED LEVEL�Both SARPs and FANS-1/A will respond with either DM38 ASSIGNED LEVEL [level] or DM77 ASSIGNED BLOCK [level] TO [level] 

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM38 or DM77 response with UM135 for display purposes for FANS-1/A��UM136�CONFIRM ASSIGNED SPEED�Both SARPs and FANS-1/A will respond with DM39 ASSIGNED SPEED [speed]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM39 response with UM136 for display purposes for FANS-1/A��UM137�CONFIRM ASSIGNED ROUTE�Both SARPs and FANS-1/A will respond with DM40 ASSIGNED ROUTE [routeClearance]

FANS-1/A will append DM80 DEVIATING [distance specified] [direction] OFF ROUTE  to DM40 when appropriate

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM40 response with UM137 for display purposes for FANS-1/A��UM138�CONFIRM TIME OVER REPORTED WAYPOINT�Both SARPs and FANS-1/A will respond with DM46 REPORTED WAYPOINT [time]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM46 response with UM138 for display purposes for FANS-1/A��UM139�CONFIRM REPORTED WAYPOINT�Both SARPs and FANS-1/A will respond with DM45 REPORTED WAYPOINT [position]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM45 response with UM139 for display purposes for FANS-1/A��UM140�CONFIRM NEXT WAYPOINT�Both SARPs and FANS-1/A will respond with DM42 NEXT WAYPOINT [position]

FANS-1/A will append DM80 DEVIATING [distance specified] [direction] OFF ROUTE  to DM42 when appropriate

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM42 response with UM140 for display purposes for FANS-1/A��UM141�CONFIRM NEXT WAYPOINT ETA�Both SARPs and FANS-1/A will respond with DM43 NEXT WAYPOINT ETA [time]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM43 response with UM141 for display purposes for FANS-1/A��UM142�CONFIRM ENSUING WAYPOINT�Both SARPs and FANS-1/A will respond with DM44 ENSUING WAYPOINT [position]

FANS-1/A will append DM80 DEVIATING [distance specified] [direction] OFF ROUTE  to DM40 when appropriate

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM44 response with UM142 for display purposes for FANS-1/A��UM143�CONFIRM REQUEST�Both SARPs and FANS-1/A will respond with a repeat of previous request

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair next received request with CONFIRM REQUEST for display purposes for FANS-1/A (Note: can only pair next received request, ground will not know if this is the request sent in response to the CONFIRM REQUEST message)��UM144�CONFIRM SQUAWK�Both SARPs and FANS-1/A will respond with DM47 SQUAWKING [code]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM47 response with UM144 for display purposes for FANS-1/A��UM145�REPORT HEADING�Both SARPs and FANS-1/A will respond with DM35 PRESENT HEADING [degrees]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM35 response with UM145 for display purposes for FANS-1/A��UM146�REPORT GROUND TRACK�Both SARPs and FANS-1/A will respond with DM36 PRESENT GROUND TRACK [degrees]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM36 response with UM146 for display purposes for FANS-1/A��UM147�REQUEST POSITION REPORT�Both SARPs and FANS-1/A will respond with DM48 POSITION REPORT [positionreport]

FANS-1/A will append DM80 DEVIATING [distance specified] [direction] OFF ROUTE  to DM48 when appropriate

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM48 response with UM147 for display purposes for FANS-1/A��UM148�WHEN CAN YOU ACCEPT [level]�SARPs will respond with DM81 WE CAN ACCEPT [level] AT [time] or DM82 WE CANNNOT ACCEPT [level]

FANS/1-A will respond with DM67b WE CAN ACCEPT [altitude] AT [time] or DM67e WE CANNNOT ACCEPT [altitude]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM67 response with UM142 for display purposes for FANS-1/A (this will be a free text)��UM151�WHEN CAN YOU ACCEPT [speed]�SARPs will respond with DM83 WE CAN ACCEPT [speed] AT [time]or DM84 WE CANNNOT ACCEPT [speed]

FANS/1-A will respond with DM67c WE CAN ACCEPT [speed] AT [time] or DM67f WE CANNNOT ACCEPT [speed]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM67 response with UM142 for display purposes for FANS-1/A (this will be a free text)��UM152�WHEN CAN YOU ACCEPT [distanceoffset] [direction] OFFSET  



WHEN CAN YOU ACCEPT [distanceSpecified] [direction] OFFSET�SARPs will respond with DM85 WE CAN ACCEPT [distanceSpecified] [direction] AT [time] or DM86 WE CANNNOT ACCEPT [distanceSpecified] [direction]

FANS-1/A will respond with DM67d WE CAN ACCEPT [distanceSpecified] [direction] AT[time] or DM67g WE CANNNOT ACCEPT [distanceSpecified] [direction]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM67 response with UM142 for display purposes for FANS-1/A (this will be a free text)��UM181�REPORT DISTANCE [tofrom] [position]�Both SARPs and FANS-1/A will respond with DM78 AT [time] [distance] [tofrom] [position]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM78 response with UM181 for display purposes for FANS-1/A��UM182�CONFIRM ATIS CODE�Both SARPs and FANS-1/A will respond with DM79 ATIS [atiscode]

In SARPs will be paired response using message reference number

In FANS-1/A will be a non-linked downlink message element

Ground automation could pair receipt of DM79 response with UM182 for display purposes for FANS-1/A��

1.2.4	Message Elements with a N Response Attribute in SARPs and a R Response Attribute in FANS-1/A

ID�N to R Message Element�Impact��UM157�CHECK STUCK MICROPHONE [frequency]�Message expected to be sent to everyone, do not really want replies

Will get response from each FANS-1/A aircraft��

1.2.5	Message Elements with a N Response Attribute in SARPs and a NE Response Attribute in FANS-1/A

NE and N are operationally the same.  No response is expected.  Message elements that only have this change are detailed in this appendix.

1.3	Unchanged/No Impact Changed Message Elements

The following uplink messages are either identical or have minimum changes between SARPs and FANS-1/A.  The following categories are included:

no change, or

response attribute changed from NE in FANS-1/A to N in SARPs, and/or

alert or urgency attribute changes, and/or

text only changes, and/or

variable name only change.



�Unchanged/ No Impact Message Element�Change Summary for FANS-1/A��UM0�UNABLE�Alert attribute changed from M to L(V) (downgrade)

Response attribute changed from NE to N��UM1�STANDBY�Response attribute changed from NE to N��UM2�REQUEST DEFERRED�Response attribute changed from NE to N��UM3�ROGER�Response attribute changed from NE to N��UM4�AFFIRM�Response attribute changed from NE to N��UM5�NEGATIVE�Response attribute changed from NE to N��UM7�EXPECT CLIMB AT [time]�none��UM9�EXPECT DESCENT AT [time]�none��UM11�EXPECT CRUISE CLIMB AT [time]�none��UM67�PROCEED BACK ON ROUTE�none��UM69�REJOIN ROUTE BY [time]�none��UM71�EXPECT BACK ON ROUTE BY [time]�none��UM72�RESUME OWN NAVIGATION�none��UM93�EXPECT FURTHER CLEARANCE AT [time]�none��UM94�TURN [direction] HEADING [degrees]�none��UM95�TURN [direction] GROUND TRACK [degrees]�none��UM96�CONTINUE PRESENT HEADING�Text change: FLY PRESENT HEADING��UM98�IMMEDIATELY TURN [direction] HEADING [degrees]�none��UM107�MAINTAIN PRESENT SPEED�none��UM116�RESUME NORMAL SPEED�none��UM123 �SQUAWK [code]�Variable name only change:  [beaconcode]��UM124�STOP SQUAWK�none��UM125�SQUAWK MODE CHARLIE�Text change: SQUAWK ALTITUDE��UM126�STOP SQUAWK MODE CHARLIE�Text change:  STOP ALTITUDE SQUAWK��UM153 �ALTIMETER [altimeter]�Alert attribute changed from to L to M(A) (upgrade)��UM154 �RADAR SERVICE TERMINATED�Text change: RADAR SERVICES TERMINATED��UM156 �RADAR CONTACT LOST�none��UM158 �ATIS [atis code]�Alert attribute changed from to L to M(A)(upgrade)��UM161�END SERVICE�Response attribute changed from NE to N��UM162 �SERVICE UNAVAILABLE�Response attribute changed from NE to N��UM164 �WHEN READY�Response attribute changed from NE to N��UM165 �THEN�Response attribute changed from NE to N��UM167 �DUE TO AIRSPACE RESTRICTION�Response attribute changed from NE to N��UM168 �DISREGARD�Urgency attribute changed from U to N��UM169 �[free text]�none��UM170 �[free text]�none��UM176 �MAINTAIN OWN SEPARATION AND VMC�none��UM177 �AT PILOTS DISCRETION�Response attribute changed from NE to N��UM179 �SQUAWK IDENT�none��UM182 �CONFIRM ATIS CODE�none��

2.	Altitude/Level Change

2.1.1	Level/Altitude Impact Areas

2.1.1.1	The following two areas are impacted due to the level/altitude variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs level message elements when the level values are out of range of the FANS-1/A values or are of a finer resolution than the FANS-1/A message elements. This can affect the message attributes, message autoloading and the ability for a FANS-1/A aircraft to automatically prepare a response for pilot approval.



The required conversion to 2 or more FANS-1/A message elements to send 2 levels (Block Level) in a message element.  This can also affect the message attributes, and the ability for a FANS-1/A aircraft to automatically prepare a response for pilot approval.

2.1.2	Level Message Elements Attribute Impact Due to Range and Resolution Accommodation

2.1.2.1	The following presents impact on the message elements attributes for the level variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion, operational acceptability must be assessed.  Of particular importance is the changing of a W/U to an R response  Note also that UNABLE is not available in FANS-1/A as a valid R response..  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.1.2.2	Level Message Elements Converted to Free Text UM170 (UM36-UM39)

2.1.2.2.1	Urgency: UM170 has urgency attribute D.

UM36 and UM37 will be changed from urgency attribute U to urgency attribute D when converted to free text UM170 (upgrade).

Remaining (UM38-UM39) urgency attribute remains unchanged when converted to free text UM170.

2.1.2.2.2	Alert: UM170 has alert attribute H.

UM36 and UM37 will be changed from alert attribute M to alert attribute H when converted to free text UM170 (upgrade).

Remaining (UM38-UM39) alert attribute remains unchanged when converted to free text UM170.

2.1.2.2.3	Response: UM170 has response attribute R.

UM36-UM39 will be changed from response attribute W/U to response attribute R when converted to free text UM170 (downgrade).

2.1.2.3	Level Message Elements Converted to Free Text UM169 (All level message elements but UM36-UM39).

2.1.2.3.1	Urgency: UM169 has urgency attribute N.

UM6, UM13-UM18, UM42-UM45, UM90, UM102, UM105 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

Remaining (UM19-UM35, UM46-UM50, UM58-UM63, UM78, UM91, UM92, UM128, UM129, UM148-UM150, UM175, UM180) urgency attribute remains unchanged when converted to free text UM169.

2.1.2.3.2	Alert: UM169 has alert attribute L.

UM19-UM32, UM46-UM50, UM58-UM63, UM78, UM83, UM91-UM92, UM128-UM129, UM148-UM150, UM175, UM180 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM6, UM13-UM18, UM90, UM102, UM105, UM128, UM129, UM148-UM150, UM175, UM180) alert attribute remains unchanged when converted to free text UM169.

2.1.2.3.3	Response: UM169 has response attribute R.

UM19-UM32, UM46-UM50, UM58-UM63, UM78, UM83, UM91-UM92, UM128-UM129, UM180 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

UM149-UM150 will be changed from response attribute A/N to response attribute R when converted to free text UM169 (downgrade).

UM148 will be changed from response attribute Y to response attribute R when converted to free text UM169 (downgrade).

Remaining (UM6, UM13-UM18, UM102, UM105, UM128, UM129, UM148-UM150, UM175) response attribute remains unchanged when converted to free text UM169.

2.1.2.4	The following is the impact on the level/altitude variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs�FANS-1/A�FANS-1/A Processing /Impact��LevelFeet

Value cannot be < -600

Value cannot be > 70000

Resolution 1

�Map to Altitudeqnh

Value cannot be < 0

Value cannot be > 25000

Resolution 10�For UM36-UM39 for values < 0 or > 25000 map to UM170 free text

For UM36-UM39 for values resolution < 10 map to UM170 free text

For remaining level variables for values < 0 or > 25000 map to UM169 free text

For remaining level variables for values resolution < 10 map to UM169 free text

See 4.3 for attributes change impact

Note:  values above 25000 can be sent as Altitudeflightlevel in 100s of feet��LevelMeters

Value cannot be < -30

Value cannot be > 25000

�Map to Altitudeqnhmeters

Value cannot be < 0

Value cannot be > 16000�For UM36-39 for values < 0 or > 16000 map to UM170 free text

For remaining level variables for values < 0 or > 16000 map to UM169 free text

See 4.3 for attributes change impact

Note:  values above 16000 can be sent as Altitudeflightlevelmetric in 10s of meters��LevelFlightLevel

Value cannot be > 700

�Map to Altitudeflightlevel

Value cannot be > 600�For UM36-UM39 for values > 600 map to UM170 free text

For remaining level variables for values > 600 map to UM169 free text

see above for attribute changes��LevelFlightLevelMetric

Value cannot be > 2500

�Map to Altitudeflightlevelmetric

Value cannot be  > 2000

�For UM36-UM39 for values > 600 map to UM170 free text

For remaining level variables for values > 600 map to UM169 free text

See 4.3 for attributes change impact����Altitudeqfe not available

Although available in FANS-1/A, not used����Altitudeqfemetric not available

Although available in FANS-1/A, not used����Altitudegnss not available

Although available in FANS-1/A, not used����Altitudegnssmetric not available

Although available in FANS-1/A, not used��2.1.3	Approaches for Accommodating BLOCK Levels In FANS-1/A

This section details how to convert each SARPs level message element when 2 levels are provided to FANS-1/A message elements.  The FANS-1/A message set does not allow providing 2 altitudes except in specific pre-defined BLOCK message elements.  In many cases more than one way to convert a SARPs BLOCK to FANS-1/A message element(s) can be done.  The following sections explain the reasons for the choices made.

2.1.3.1	A summary of the approaches used are:

Combining of other FANS-1/A fixed format messages, or

Using the same FANS-1/A message element with a single altitude plus free text for the second level, or

Mapping to an FANS-1/A block altitude message, or

Mapping totally to FANS-1/A free text.

2.1.3.2	Combination of Other Fixed Format Messages

Example:  



SARPs UM21 with 2 levels:

AT [time] CLIMB TO BLOCK [level] TO [level]



FANS/1-A UM21 with one altitude plus UM30 for block altitude.

UM21 (AT [time] CLIMB TO AND MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])



This method uses two or more fixed (not free text) FANS-1/A message elements to convey the same information as in the SARPs block level message.  This method usually maintains the attributes (Urgency, Alerting, and Response) of the initial SARPs block message element.  The FANS-1/A message intent must be derived by a combination of the intents of the fixed format message elements used.  Care must be taken for autoloading and pilot message response generation for multiple message element messages. This method was used whenever possible, except for the EXPECT messages.  EXPECT messages are not clearances (no W/U response attribute) and combining an EXPECT message element with a message element such as UM30 make the EXPECT message handling like a clearance (W/U response enabled).



2.1.3.3	Use of Same Message Element With Single Altitude Plus Free Text For Second Level

Example:  



SARPs UM16 with 2 levels:

AT [position] EXPECT DESCENT TO BLOCK [level] TO [level]



FANS/1-A UM16 with one altitude plus free text for second level:

UM16 (AT [position] EXPECT DESCENT TO [altitude]) + UM169 (TO level)



This method uses the corresponding uplink message element in FANS-1/A and appends free text for the second level in the block.  This method maintains the attributes (Urgency, Alerting, and Response) of the initial message element (e.g., those of UM16 in this case, since it overrides UM169).  This method also conveys the same intent as the original SARPs message element, except it applies to a BLOCK.  Care must be taken that the fixed text of the FANS-1/A message is not autoloaded and the free text ignored.  Note that the underlined level is not the level variable but is free text (thus no range and resolution technical checking will be done).  This method was selected for all EXPECT conversions when possible, and was also used when no other option but complete conversion to free text was available 

2.1.3.4	Use of FANS-1/A Block Altitude Message Elements

Example:



SARPs UM20 with 2 levels:

CLIMB TO BLOCK [level] TO [level]



FANS/1-A direct map to UM31:

UM31 (CLIMB TO AND MAINTAIN BLOCK [altitude] TO [altitude])



This method maximizes the use of the existing FANS-1/A BLOCK altitude message elements.  This method was used where there was a direct mapping between the SARPs and the FANS-1/A message elements and thus the intent and attributes were maintained.

2.1.3.5	Total Conversion to Free Text

Example:



SARPs UM102 with 2 levels:

AT BLOCK [level] TO [level] EXPECT [speed]



FANS/1-A map to UM169:

UM169 (AT BLOCK level TO level EXPECT speed)



This method simply converts the message to free text.  It does not necessarily preserve the attributes (all SARPs W/U message response elements would be changed to a R attribute; alerting and urgency attributes could be changed as well).  This method does not preserve the original SARPs message element intent (free text has no associated intent).  In this case the underlined level and speed are not the level or speed variables, but are free text (thus no range and resolution technical checking will be done).  This method was only used when no other choice was available.



2.1.3.6	Block Level Accommodation Table

UM ID�SARPs Message Element�FANS-1/A Message Element(s)�Impact��UM6�EXPECT BLOCK [level] TO [level]�UM6 (EXPECT [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level is not in the FANS-1/A altitude range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM13�AT [time] EXPECT CLIMB TO BLOCK [level] TO [level]�UM13 (AT [time] EXPECT CLIMB TO [altitude]) +  UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level is not in the FANS-1/A altitude range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire mesage��UM14�AT [position] EXPECT CLIMB TO BLOCK [level] TO [level]�UM14 (AT [position] EXPECT CLIMB TO [altitude]) + UM169 (TO level)�The initial level and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM15�AT [time] EXPECT DESCENT TO BLOCK [level] TO [level]�UM 15 (AT [time] EXPECT DESCENT TO [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level is not in the FANS-1/A altitude range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM16�AT [position] EXPECT DESCENT TO BLOCK [level] TO [level]�UM 16 (AT [position] EXPECT DESCENT TO [altitude]) + UM169 (TO level) 

�The initial level and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM17�AT [time] EXPECT CRUISE CLIMB TO BLOCK [level] TO [level]�UM17 (AT [time] EXPECT CRUISE CLIMB TO [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level is not in the FANS-1/A altitude range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM18�AT [position] EXPECT CRUISE CLIMB TO BLOCK [level] TO [level]�UM18 (AT [position] EXPECT CRUISE CLIMB TO [altitude]) + UM169 (TO level)�The initial level and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM19�MAINTAIN BLOCK [level] TO [level]�UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM20�CLIMB TO BLOCK [level] TO [level]�UM31 (CLIMB TO AND MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM21�AT [time] CLIMB TO BLOCK [level] TO [level]�UM21 (AT [time] CLIMB TO AND MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])

�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM22�AT [position] CLIMB TO BLOCK [level] TO [level�UM22 (AT [position] CLIMB TO AND MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM23�DESCEND TO BLOCK [level] TO [level]�UM32 DESCEND TO AND MAINTAIN BLOCK [altitude] TO [altitude]�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM24�AT [time] DESCEND TO AND MAINTAIN BLOCK [level] TO [level]�UM 24 (AT [time] DESCEND TO AND MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM25�AT [position] DESCEND TO BLOCK [level] TO [level]�UM 25 (AT [position] DESCEND TO AND MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM26�CLIMB TO REACH BLOCK [level] TO [level] BY [time]�UM26 (CLIMB TO REACH [altitude] BY [time]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM27�CLIMB TO REACH BLOCK [level] TO [level] BY [position]�UM27 (CLIMB TO REACH [altitude] BY [position]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM28�DESCEND TO REACH BLOCK [level] TO [level] BY [time]�UM28 (DESCEND TO REACH [altitude] BY [time]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM29�DESCEND TO REACH BLOCK [level] TO [level] BY [position]�UM29 (DESCEND TO REACH [altitude] BY [position]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM30�already defined as a block����UM31�already defined as a block����UM32�already defined as a block����UM34�CRUISE CLIMB TO BLOCK [level] TO [level]�UM34 (CRUISE CLIMB TO [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM35�CRUISE CLIMB ABOVE BLOCK [level] TO [level]



�UM 35 (CRUISE CLIMB ABOVE [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level is not in the FANS-1/A altitude range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

All attributes are maintained, unless free text used for entire message��UM36�EXPEDITE CLIMB TO BLOCK [level] TO [level]�UM36 (EXPEDITE CLIMB TO [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM37�EXPEDITE DESCENT TO BLOCK [level] TO [level]�UM37 (EXPEDITE DESCENT TO [altiude2]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM38�IMMEDIATELY CLIMB TO BLOCK [level] TO [level]�UM38 (IMMEDIATELY CLIMB TO [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM39�IMMEDIATELY DESCEND TO BLOCK [level] TO [level]�UM39(IMMEDIATELY DESCEND TO [altiude2]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM42�EXPECT TO CROSS [position] AT BLOCK [level] TO [level]�UM42 (EXPECT TO CROSS [position] AT[altitude]) + UM169 (TO level)�The initial level and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N (upgrade)

Alert and Response attributes are maintained, unless free text used for entire message��UM43�EXPECT TO CROSS [position] AT OR ABOVE BLOCK [level] TO [level]�UM43 (EXPECT TO CROSS [position] AT OR ABOVE [altitude]) + UM169 (TO level)�The initial level and the position altitude variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N (upgrade)

Alert and Response attributes are maintained��UM44�EXPECT TO CROSS [position] AT OR BELOW BLOCK [level] TO [level]�UM44 (EXPECT TO CROSS [position] AT OR BELOW [altitude]) + UM169 (TO level)�The initial level and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N (upgrade)

Alert and Response attributes are maintained, unless free text used for entire message��UM45�EXPECT TO CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]�UM45 (EXPECT TO CROSS [position] AT AND MAINTAIN [altitude]) + UM169 (TO level)�The initial level and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

Urgency attribute is changed from L to N (upgrade)

Alert and Response attributes are maintained, unless free text used for entire message��UM46�CROSS [position] AT BLOCK [level] TO [level]�UM50 (CROSS [position] BETWEEN [altitude] AND [altitude]�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM47�CROSS [position] AT OR ABOVE BLOCK [level] TO [level]�UM47 (CROSS [position] AT OR ABOVE [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM48�CROSS [position] AT OR BELOW BLOCK [level] TO [level]�UM48 (CROSS [position] AT OR BELOW [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM49�CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]�UM50 (CROSS [position] BETWEEN [altitude] AND [altitude]�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM50�already defined as a block����UM58�CROSS [position] AT [time] AT BLOCK [level] TO [level]�UM58 (CROSS [position] AT [time] AT [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM59�CROSS [position] AT OR BEFORE [time] AT BLOCK [level] TO [level]�UM59 (CROSS [position] AT OR BEFORE [time] AT [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM60�CROSS [position] AT OR AFTER [time] AT BLOCK [level] TO [level]�UM60 (CROSS [position] AT OR AFTER [time]AT [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM61�CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]�UM61 (CROSS [position] AT AND MAINTAIN [altitude] AT [speed]+ UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables, the position variable, and the speed variable must be in FANS-1/A altitude, position, and speed range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position/speed is not in the FANS-1/A altitude/position/speed range and resolution

All attributes are maintained, unless free text used for entire message��UM62�AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]�UM62 (AT [time] CROSS [position] AT AND MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM63�AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]�UM 63 (AT [time] CROSS [position] AT AND MAINTAIN [altitude] AT [speed])+ UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables, the position variable, and the speed variable must be in FANS-1/A altitude, position, and speed range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position/speed is not in the FANS-1/A altitude/position/speed range and resolution

All attributes are maintained, unless free text used for entire message��UM78�AT BLOCK [level] TO [level] PROCEED DIRECT TO [position]



�UM78 (AT [altitude] PROCEED DIRECT TO [position]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM90�AT BLOCK [level] TO [level]  EXPECT DIRECT TO [position]�UM169 (AT level TO level) + UM87 (EXPECT DIRECT TO [position])�The level is encoded as free text and is not the altitude variable in FANS-1/A

The position variable must be in FANS-1/A position range and resolution for this conversion

Free text will have to be used for entire message when position is not in the FANS-1/A position range and resolution

Urgency attribute is changed from L to N

Alert and Response attributes are maintained, unless free text used for entire message��UM91�HOLD AT [position] MAINTAIN BLOCK [level] TO [level] INBOUND TRACK [degrees] [direction] TURNS [leg type]�UM91 (HOLD AT [position] MAINTAIN [altitude] INBOUND TRACK [degrees] [direction] TURNS [leg type]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables, the position variable, and the legtype variable must be in FANS-1/A altitude, position, and legtype range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position/legtype is not in the FANS-1/A altitude/position/legtype range and resolution

All attributes are maintained, unless free text used for entire message��UM92�HOLD AT [position] AS PUBLISHED MAINTAIN BLOCK [level] TO [level]�UM92 (HOLD AT [position] AS PUBLISHED MAINTAIN [altitude]) + UM30 (MAINTAIN BLOCK [altitude] TO [altitude])�Both level variables and the position variable must be in FANS-1/A altitude and position range and resolution respectively for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM102�AT BLOCK [level] TO [level] EXPECT [speed]



�UM169 (AT BLOCK level TO level EXPECT speed)�The level and speed are encoded as free text and are not the altitude or speed variables in FANS-1/A

Urgency attribute is changed from L to N (upgrade)

Alert and Response attributes are maintained��UM105�AT BLOCK [level] TO [level] EXPECT [speed] TO [speed]



�UM169 (AT BLOCK level TO level EXPECT speed TO speed)�The level and speed are encoded as free text and are not the altitude or speed variables in FANS-1/A

Urgency attribute is changed from L to N (upgrade)

Alert and Response attributes are maintained��UM128�REPORT LEAVING BLOCK [level] TO [level]�UM128 (REPORT LEAVING [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

All attributes are maintained, unless free text used for entire message��UM129�REPORT MAINTAINING BLOCK [level] TO [level]�UM129 REPORT LEVEL [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

All attributes are maintained, unless free text used for entire message��UM148�WHEN CAN YOU ACCEPT BLOCK [level] TO [level]�UM148 (WHEN CAN YOU ACCEPT [altitude]) + UM169 (TO level)�The initial level variable must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when initial level/position is not in the FANS-1/A altitude/position range and resolution

The level is encoded as free text and is not the altitude variable in FANS-1/A

See Y to NE response attribute impact��UM149�CAN YOU ACCEPT BLOCK [level] TO [level] AT [position]�UM169 (CAN YOU ACCEPT BLOCK level TO level AT position)�The level and position are encoded as free text and are not the altitude or position variables in FANS-1/A

Urgency attribute is maintained

Alert attributes is changed from M to L (downgrade)

Response attribute is changed from A/N to R (downgrade)��UM150�CAN YOU ACCEPT BLOCK [level] TO [level] AT [time]�UM169 (CAN YOU ACCEPT BLOCK level TO level AT time)�The level and time are encoded as free text and are not the altitude or time variables in FANS-1/A

Urgency attribute is maintained

Alert attributes is changed from M to L (downgrade)

Response attribute is changed from A/N to R (downgrade)��UM175�REPORT REACHING BLOCK [level] TO [level]�UM180 REPORT REACHING BLOCK [altitude] TO [altitude]�Both level variables must be in range and resolution of FANS-1/A for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM180 �already defined as a block����2.1.4	Message Elements With Altitude/Level 

The following uplink message elements contain the level/altitude variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs Altitude/Level Message Element�FANS

Auto

Loaded�FANS

Paired Resp.�URG�ALRT�RESP��UM6�EXPECT [level] or

EXPECT BLOCK [level] TO [level]���L�L�R��UM13�AT [time] EXPECT CLIMB TO [level] or

AT [time] EXPECT CLIMB TO BLOCK [level] TO [level]���L�L�R��UM14�AT [position] EXPECT CLIMB TO [level] or

AT [position] EXPECT CLIMB TO BLOCK [level] TO [level]���L�L�R��UM15�AT [time] EXPECT DESCENT TO [level] or

AT [time] EXPECT DESCENT TO BLOCK [level] TO [level]���L�L�R��UM16�AT [position] EXPECT DESCENT TO [level] or

AT [position] EXPECT DESCENT TO BLOCK [level] TO [level]���L�L�R��UM17�AT [time] EXPECT CRUISE CLIMB TO [level] or

AT [time] EXPECT CRUISE CLIMB TO BLOCK [level] TO [level]���L�L�R��UM18�AT [position] EXPECT CRUISE CLIMB TO [level]  or

AT [position] EXPECT CRUISE CLIMB TO BLOCK [level] TO [level]���L�L�R��UM19�MAINTAIN [level] or

MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM20�CLIMB TO [level] or

CLIMB TO BLOCK [level] TO [level]���N�M�W/U��UM21�AT [time] CLIMB TO [level] or

AT [time] CLIMB TO BLOCK [level] TO [level]���N�M�W/U��UM22

�AT [position] CLIMB TO [level] or

AT [position] CLIMB TO BLOCK [level] TO [level]���N�M�W/U��UM23�DESCEND TO [level] or

DESCEND TO BLOCK [level] TO [level]���N�M�W/U��UM24�AT [time] DESCEND TO AND MAINTAIN [level] or

AT [time] DESCEND TO AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM25�AT [position] DESCEND TO [level] or

AT [position] DESCEND TO BLOCK [level] TO [level]���N�M�W/U��UM 26�CLIMB TO REACH [level] BY [time] or

CLIMB TO REACH BLOCK [level] TO [level] BY [time]���N�M�W/U��UM27�CLIMB TO REACH [level] BY [position] or

CLIMB TO REACH BLOCK [level] TO [level] BY [position]���N�M�W/U��UM28�DESCEND TO REACH [level] BY [time] or

DESCEND TO REACH BLOCK [level] TO [level] BY [time]���N�M�W/U��UM29�DESCEND TO REACH [level] BY [position] or

DESCEND TO REACH BLOCK [level] TO [level] BY [position]���N�M�W/U��UM30�MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM31�CLIMB TO AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM32�DESCEND TO AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM34�CRUISE CLIMB TO [level] or

CRUISE CLIMB TO BLOCK [level] TO [level]���N�M�W/U��UM35�CRUISE CLIMB ABOVE [level] or

CRUISE CLIMB ABOVE BLOCK [level] TO [level]���N�M�W/U��UM36�EXPEDITE CLIMB TO [level] or

EXPEDITE CLIMB TO BLOCK [level] TO [level]���U�M�W/U��UM37�EXPEDITE DESCENT TO [level] or

EXPEDITE DESCENT TO BLOCK [level] TO [level]���U�M�W/U��UM38�IMMEDIATELY CLIMB TO [level] or

IMMEDIATELY CLIMB TO BLOCK [level] TO [level]���D�H�W/U��UM39�IMMEDIATELY DESCEND TO [level] or

IMMEDIATELY DESCEND TO BLOCK [level] TO [level]���D�H�W/U��UM42�EXPECT TO CROSS [position] AT [level] or

EXPECT TO CROSS [position] AT BLOCK [level] TO [level]���L�L�R��UM 43�EXPECT TO CROSS [position] AT OR ABOVE [level] or

EXPECT TO CROSS [position] AT OR ABOVE BLOCK [level] TO [level]���L�L�R��UM 44�EXPECT TO CROSS [position] AT OR BELOW

[level] or

EXPECT TO CROSS [position] AT OR BELOW BLOCK [level] TO [level]���L�L�R��UM45�EXPECT TO CROSS [position] AT AND MAINTAIN [level] or

EXPECT TO CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]���L�L�R��UM46�CROSS [position] AT [level] or

CROSS [position] AT BLOCK [level] TO [level]�Yes��N�M�W/U��UM47�CROSS [position] AT OR ABOVE [level] or

CROSS [position] AT OR ABOVE BLOCK [level] TO [level]�Yes��N�M�W/U��UM48�CROSS [position] AT OR BELOW [level] or

CROSS [position] AT OR BELOW BLOCK [level] TO [level]�Yes��N�M�W/U��UM49�CROSS [position] AT AND MAINTAIN [level] or

CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM50�CROSS [position] BETWEEN [level] AND [level]���N�M�W/U��UM58�CROSS [position] AT [time] AT [level] or

CROSS [position] AT [time] AT BLOCK [level] TO [level]���N�M�W/U��UM59�CROSS [position] AT OR BEFORE [time] AT [level] or

CROSS [position] AT OR BEFORE [time] AT BLOCK [level] TO [level]���N�M�W/U��UM60�CROSS [position] AT OR AFTER [time] AT [level] or

CROSS [position] AT OR AFTER [time] AT BLOCK [level] TO [level]���N�M�W/U��UM61�CROSS [position] AT AND MAINTAIN [level] AT [speed] or

CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]���N�M�W/U��UM62�AT [time] CROSS [position] AT AND MAINTAIN [level] or

AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM63�AT [time] CROSS [position] AT AND MAINTAIN [level] AT [speed] or

AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]���N�M�W/U��UM78�AT [level] PROCEED DIRECT TO [position] or

AT BLOCK [level] TO [level]  PROCEED DIRECT TO [position]���N�M�W/U��UM90�AT [level] EXPECT DIRECT TO [position] or

AT BLOCK [level] TO [level]  EXPECT DIRECT TO [position]���L�L�R��UM91�HOLD AT [position] MAINTAIN [level] INBOUND TRACK [degrees] [direction] TURNS [leg type] or

HOLD AT [position] MAINTAIN BLOCK [level] TO [level] INBOUND TRACK [degrees] [direction] TURNS [leg type]���N�M�W/U��UM92�HOLD AT [position] AS PUBLISHED MAINTAIN [level] or

HOLD AT [position] AS PUBLISHED MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM102�AT [level] EXPECT [speed] or

AT BLOCK [level] TO [level] EXPECT [speed]���L�L�R��UM105�AT [level] EXPECT [speed] TO [speed] or

AT BLOCK [level] TO [level] EXPECT [speed] TO [speed]���L�L�R��UM128�REPORT LEAVING [level] or

REPORT LEAVING BLOCK [level] TO [level]��DM28�N�L�R��UM129�REPORT MAINTAINING [level] or

REPORT MAINTAINING BLOCK [level] TO [level]��DM37�N�L�R��UM148 �WHEN CAN YOU ACCEPT [level] or

WHEN CAN YOU ACCEPT BLOCK [level] TO [level]���N�L�Y��UM149 �CAN YOU ACCEPT [level] AT [position] or

CAN YOU ACCEPT BLOCK [level] TO [level] AT [position]���N�L�A/N��UM150 �CAN YOU ACCEPT [level] AT [time] or 

CAN YOU ACCEPT BLOCK [level] TO [level] AT [time]���N�L�A/N��UM175�REPORT REACHING [level]  or 

REPORT REACHING BLOCK [level] TO [level]��DM72�N�L�R��UM180�REPORT REACHING BLOCK [level] TO [level]���N�L�W/U��

2.2	Position Change

2.2.1	Position Impact Areas

2.2.1.1	The following areas are impacted due to the position variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs position message elements when  the position values are out of range of the FANS-1/A values or are of a finer resolution than the FANS-1/A.  This can affect the message attributes, message autoloading and the ability for a FANS-1/A aircraft to automatically prepare a response for pilot approval.  (There are no paired responses for the position  message elements for FANS-1/A.)



The conversion to free text whenever both latitude and longitude variables are not supplied when specifying the position as a lat/lon.  In SARPs this is optional, in FANS-1/A both are mandatory. This can affect the message attributes, message autoloading and the ability for a FANS-1/A aircraft to automatically prepare a response for pilot approval.  This applies to every position message element so the following table should be reviewed for impact.  Of particular importance is the changing of a W/U to a R response. Note also that UNABLE is not available in FANS-1/A as a valid R response.  (There are no paired responses for the position  message elements for FANS-1/A.)

2.2.2	Position Message Elements Attribute Impact Due to Range and Resolution Accommodation

2.2.2.1	The following is the impact on the message elements attributes for the position variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response. .  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.2.2.2	Position Message Elements Converted to Free Text UM169 (All position message elements).

2.2.2.2.1	Urgency: UM169 has urgency attribute N.

UM8, UM10, UM12, UM14, UM16, UM18, UM42-UM45, UM70, UM85-UM90, UM101, UM104 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

Remaining (UM22, UM25, UM27, UM46-UM63, UM65, UM68, UM74-UM80, UM84, UM91, UM92, UM97, UM118, UM121, UM130, UM149, UM155, UM181)) urgency attribute remains unchanged when converted to free text UM169.

2.2.2.2.2	Alert: UM169 has alert attribute L.

UM22, UM25, UM27, UM29, UM46-UM63, UM65, UM68, UM74-79, UM83-84, UM91-92, UM97, UM130, UM149, UM155, UM182 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM8, UM10, UM12, UM14, UM16, UM18, UM42-UM45, UM70, UM85-UM90, UM101, UM104, UM130, UM149) alert attribute remains unchanged when converted to free text UM169.

2.2.2.2.3	Response: UM169 has response attribute R.

UM22, UM25, UM27, UM29, UM46-UM63, UM65, UM68, UM74-UM79, UM83-UM84, UM91-UM92, UM97, UM130 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

UM149 will be changed from response attribute A/N to response attribute R when converted to free text UM169 (downgrade).

UM182 will be changed from response attribute Y to response attribute R when converted to free text UM169 (downgrade).

Remaining (UM8, UM10, UM12, UM14, UM16, UM18, UM42-UM45, UM70, UM85-UM90, UM101, UM104, UM150) response attribute remains unchanged when converted to free text UM169.

2.2.2.3	The following is the impact on the position variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs�FANS-1/A�FANS-1/A Processing/Impact��Latitude and Longitude can specify  seconds�Resolution 0.1 minute�For position variables for resolution < 0.1 minute map to UM169 free text

Note attribute change impact��DistanceKm

Value cannot be < 0

Value cannot be > 2000

Resolution 0.25

�Distancekm

Value cannot be < 1

Value cannot be > 1024

Resolution 1�Convert any message element with distance km value < 1 or > 1024 to free text message element UM169

Convert any message element with distance km resolution finer than 1 km to free text message element 169

Note attribute change impact

Note:  distance Km is only used in position when specifying PlaceBearingDistance��2.2.3	Message Elements With Position 

The following uplink message elements contain the position variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs Position Message Elements�FANS

Auto

Loaded�FANS

Paired

Resp.�URG�ALRT�RESP��UM8�EXPECT CLIMB AT [position]���L�L�R��UM10�EXPECT DESCENT AT [position]���L�L�R��UM12�EXPECT CRUISE CLIMB AT [position]���L�L�R��UM14�AT [position] EXPECT CLIMB TO [level] or

AT [position] EXPECT CLIMB TO BLOCK [level] TO [level]���L�L�R��UM16�AT [position] EXPECT DESCENT TO [level] or

AT [position] EXPECT DESCENT TO BLOCK [level] TO [level]���L�L�R��UM18�AT [position] EXPECT CRUISE CLIMB TO [level] or

AT [position] EXPECT CRUISE CLIMB TO BLOCK [level] TO [level]���L�L�R��UM22

�AT [position] CLIMB TO [level] or

AT [position] CLIMB TO BLOCK [level] TO [level]���N�M�W/U��UM25�AT [position] DESCEND TO [level] or

AT [position] DESCEND TO BLOCK [level] TO [level]���N�M�W/U��UM27�CLIMB TO REACH [level] BY [position] or

CLIMB TO REACH BLOCK [level] TO [level] BY [position]���N�M�W/U��UM29�DESCEND TO REACH [level] BY [position] or

DESCEND TO REACH BLOCK [level] TO [level] BY [position]���N�M�W/U��UM42�EXPECT TO CROSS [position] AT [level] or

EXPECT TO CROSS [position] AT BLOCK [level] TO [level]���L�L�R��UM43�EXPECT TO CROSS [position] AT OR ABOVE [level] or EXPECT TO CROSS [position] AT OR ABOVE BLOCK [level] TO [level]���L�L�R��UM44�EXPECT TO CROSS [position] AT OR BELOW

[level] or EXPECT TO CROSS [position] AT OR BELOW BLOCK [level] TO [level]���L�L� R ��UM45�EXPECT TO CROSS [position] AT AND MAINTAIN [level  or EXPECT TO CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]���L�L�R��UM46�CROSS [position] AT [level] or

CROSS [position] AT BLOCK [level] TO [level]���N�M�W/U��UM47�CROSS [position] AT OR ABOVE [level] or

CROSS [position] AT OR ABOVE BLOCK [level] TO [level]���N�M�W/U��UM48�CROSS [position] AT OR BELOW [level] or

CROSS [position] AT OR BELOW BLOCK [level] TO [level]���N�M�W/U��UM49�CROSS [position] AT AND MAINTAIN [level] or

CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM50�CROSS [position] BETWEEN [level] AND [level]

���N�M�W/U��UM51�CROSS [position] AT [time]�Yes��N�M�W/U��UM52�CROSS [position] AT OR BEFORE [time]�Yes��N�M�W/U��UM53�CROSS [position] AT OR AFTER [time]�Yes��N�M�W/U��UM54�CROSS [position] BETWEEN [time] AND [time]���N�M�W/U��UM55�CROSS [position] AT [speed]���N�M�W/U��UM56�CROSS [position] AT OR LESS THAN [speed]���N�M�W/U��UM57�CROSS [position] AT OR GREATER THAN [speed]���N�M�W/U��UM58�CROSS [position] AT [time] AT [level] or

CROSS [position] AT [time] AT BLOCK [level] TO [level]���N�M�W/U��UM59�CROSS [position] AT OR BEFORE [time] AT [level] or

CROSS [position] AT OR BEFORE [time] AT BLOCK [level] TO [level]���N�M�W/U��UM60�CROSS [position] AT OR AFTER [time] AT [level] or CROSS [position] AT OR AFTER [time] AT BLOCK [level] TO [level]���N�M�W/U��UM61�CROSS [position] AT AND MAINTAIN [level] AT [speed]  or CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]���N�M�W/U��UM62�AT [time] CROSS [position] AT AND MAINTAIN [level] or AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM63�AT [time] CROSS [position] AT AND MAINTAIN [level] AT [speed] or

AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]���N�M�W/U��UM65�AT [position] OFFSET [distance specified] [direction] OF ROUTE���N�M�W/U��UM68�REJOIN ROUTE BY [position]���N�M�W/U��UM70�EXPECT BACK ON ROUTE BY [position]���L�L�R��UM74�PROCEED DIRECT TO [position]�Yes��N�M�W/U��UM75�WHEN ABLE PROCEED DIRECT TO [position]���N�M�W/U��UM76�AT [time] PROCEED DIRECT TO [position]���N�M�W/U��UM77�AT [position] PROCEED DIRECT TO [position]�Yes��N�M�W/U��UM78�AT [level] PROCEED DIRECT TO [position] or

AT BLOCK [level] TO [level]  PROCEED DIRECT TO [position]���N�M�W/U��UM79�CLEARED TO [position] VIA [route clearance]�Yes��N�M�W/U��UM80�CLEARED [route clearance]�Yes��N�M�W/U��UM83�AT [position] CLEARED [route clearance]�Yes��N�M�W/U��UM84�AT [position] CLEARED [procedure name]���N�M�W/U��UM85�EXPECT [route clearance]���L�L�R��UM86�AT [position] EXPECT [route clearance]���L�L�R��UM87�EXPECT DIRECT TO [position]���L�L�R��UM88�AT [position] EXPECT DIRECT TO [position]���L�L�R��UM89�AT [time] EXPECT DIRECT TO [position]���L�L�R��UM90�AT [level] EXPECT DIRECT TO [position] or

AT BLOCK [level] TO [level]  EXPECT DIRECT TO [position]���L�L�R��UM91�HOLD AT [position] MAINTAIN [level] INBOUND TRACK [degrees] [direction] TURNS [leg type] or

HOLD AT [position] MAINTAIN BLOCK [level] TO [level] INBOUND TRACK [degrees] [direction] TURNS [leg type]���N�M�W/U��UM92�HOLD AT [position] AS PUBLISHED MAINTAIN [level] or

HOLD AT [position] AS PUBLISHED MAINTAIN BLOCK [level] TO [level]���N�M�W/U��UM97�AT [position] FLY HEADING [degrees]���N�M�W/U��UM101�AT [position] EXPECT [speed]���L�L�R��UM104�AT [position] EXPECT [speed] TO [speed]���L�L�R��UM118�AT [position] CONTACT [unitname] [frequency]���N�M�W/U��UM121�AT [position] MONITOR [unitname] [frequency]���N�M�W/U��UM130�REPORT PASSING [position]��DM31�N�L�W/U��UM149 �CAN YOU ACCEPT [level] AT [position] or

CAN YOU ACCEPT BLOCK [level] TO [level] AT [position]���N�L�A/N��UM155 �RADAR CONTACT [position]���N�M�R��UM181�REPORT DISTANCE [to/from] [position]��DM78�N�M�Y��

2.3	Speed Change

2.3.1	Speed Impact Area

2.3.1.1	The following area is impacted due to the speed variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs speed message elements when the speed values are out of range of the FANS-1/A values or are of a finer resolution than the FANS-1/A. This can affect the message attributes.

2.3.2	Speed Message Elements Attribute Impact Due to Range and Resolution Accommodation

2.3.2.1	The following is the impact on the message elements attributes for the speed variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.3.2.2	Speed Message Elements Converted to Free Text UM169 (All speed message elements).

2.3.2.2.1	Urgency: UM169 has urgency attribute N.

UM100-UM105 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

Remaining (UM55-UM57, UM61, UM63, UM79, UM80, UM83, UM85, UM86, UM106, UM108-UM115, UM151) urgency attribute remains unchanged when converted to free text UM169.

Alert: UM169 has alert attribute L.  UM115 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM85, UM86, UM100-UM105, UM151) alert attribute remains unchanged when converted to free text UM169.

2.3.2.2.2	Response: UM169 has response attribute R.

UM55-UM57, UM61, UM63, UM79, UM80, UM106, UM108-UM115 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

UM151 will be changed from response attribute Y to response attribute R when converted to free text UM169 (downgrade).

Remaining (UM83, UM85, UM86, UM100-UM105) response attribute remains unchanged when converted to free text UM169.

2.3.2.3	The following is the impact on the speed variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs�FANS-1/A�FANS-1/A Processing/Impact��SpeedGround

Value cannot be < -50

Value cannot be > 2000

Resolution 1

�Speedground

Value cannot be < 7

Value cannot be > 700

Resolution 10�For speed variables for values < 7 or > 700 map to UM169 free text

For speed variables for resolution < 10 map to UM169 free text

Note attribute change impact��SpeedGroundMetric 

Value cannot be < -100

Value cannot be > 4000

Resolution 1

�Speedgroundmetric

Value cannot be < 10

Value cannot be > 2650

Resolution 10�For speed variables for values < 10 or > 2650 map to UM169 free text

For speed variables for resolution < 10 map to UM169 free text

Note for attribute change impact��SpeedIndicated

Value cannot be < 0

Value cannot be > 400

Resolution 1

�Speedindicated

Value cannot be < 7

Value cannot be > 380

Resolution 10�For speed variables for values < 7 or > 380 map to UM169 free text

For speed variables for resolution < 10 map to UM169 free text

Note attribute change impact��SpeedMach

Value cannot be < 0.5

Value cannot be > 4

Resolution 0.001

�Value cannot be < 0.61

Map Values ³ 0.61 and £ 0.92  to Speedmach

Map Values >0.92  to Speedmachlarge

Resolution 0.01�Values > 4 are no longer available for FANS-1/A

For speed variables for resolution < 0.01 and value not > 4 map to UM169 free text

Note attribute change impact��2.3.3	Message Elements With Speed

The following uplink message elements contain the speed variable. .  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.  None of the following message elements are autoloaded or have paired responses in the FANS-1/A implementation.

�SARPs Speed Message Element�URG�ALRT�RESP��UM55�CROSS [position] AT [speed]�N�M�W/U��UM56�CROSS [position] AT OR LESS THAN [speed]�N�M�W/U��UM57�CROSS [position] AT OR GREATER THAN [speed]�N�M�W/U��UM61�CROSS [position] AT AND MAINTAIN [level] AT [speed]  or CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]�N�M�W/U��UM63�AT [time] CROSS [position] AT AND MAINTAIN [level] AT [speed] or

AT [time] CROSS [position] AT AND MAINTAIN BLOCK [level] TO [level] AT [speed]�N�M�W/U��UM79�CLEARED TO [position] VIA [route clearance]�N�M�W/U��UM80�CLEARED [route clearance]�N�M�W/U��UM83�AT [position] CLEARED [route clearance]�N�M�W/U��UM85�EXPECT [route clearance]�L�L�R��UM86�AT [position] EXPECT [route clearance]�L�L�R��UM100�AT [time] EXPECT [speed]�L�L�R��UM101�AT [position] EXPECT [speed]�L�L�R��UM102�AT [level] EXPECT [speed] or

AT BLOCK [level] TO [level] EXPECT [speed]�L�L�R��UM103�AT [time] EXPECT [speed] TO [speed]�L�L�R��UM104�AT [position] EXPECT [speed] TO [speed]�L�L�R��UM105�AT [level] EXPECT [speed] TO [speed] or

AT BLOCK [level] TO [level] EXPECT [speed] TO [speed]�L�L�R��UM106�MAINTAIN [speed]�N�M�W/U��UM108�MAINTAIN [speed] OR GREATER�N�M�W/U��UM109�MAINTAIN [speed] OR LESS�N�M�W/U��UM110�MAINTAIN [speed] TO [speed]�N�M�W/U��UM111�INCREASE SPEED TO [speed]�N�M�W/U��UM112�INCREASE SPEED TO [speed] OR GREATER�N�M�W/U��UM113�REDUCE SPEED TO [speed]�N�M�W/U��UM114�REDUCE SPEED TO [speed] OR LESS�N�M�W/U��UM115�DO NOT EXCEED [speed]�N�M�W/U��UM151�WHEN CAN YOU ACCEPT [speed]�N�L�Y��2.4	Distance Change

2.4.1	Distance Impact Area

2.4.1.1	The following area is impacted due to the distance variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs distance message elements when the distance values are out of range of the FANS-1/A values or are of a finer resolution than the FANS-1/A. This can affect the message attributes, and message autoloading.

2.4.2	Distance Message Elements Attribute Impact Due to Range and Resolution Accommodation

2.4.2.1	The following is the impact on the message elements attributes for the distance variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.4.2.2	Distance Message Elements Converted to Free Text UM169 (All distance message elements).

2.4.2.2.1	Urgency: UM169 has urgency attribute N.

UM85 and UM86 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

Remaining (UM79, UM80, UM83) urgency attribute remains unchanged when converted to free text UM169.

2.4.2.2.2	Alert: UM169 has alert attribute L.

UM79, UM80, UM83 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM85, UM86) alert attribute remains unchanged when converted to free text UM169.

2.4.2.2.3	Response: UM169 has response attribute R.

UM79, UM80, UM83 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

Remaining (UM85, UM86) response attribute remains unchanged when converted to free text UM169.

2.4.2.3	The following is the impact on the distance variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs Distance�FANS-1/A Distance�FANS-1/A Processing /Impact��DistanceKm

Value cannot be < 0

Value cannot be > 2000

Resolution 0.25

�Distancekm

Value cannot be < 1

Value cannot be > 1024

Resolution 1�For distance km variables for values < 1 or > 1024 map to UM169 free text

For distance km variables for resolution < 1 map to UM169 free text

Note attribute change impact��2.4.3	Message Elements With Distance Change

The following uplink message elements contain the distance variable. .  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs Distance Message Elements�FANS

Auto

Loaded�FANS

Paired

Response�URG�ALRT�RESP��UM79�CLEARED TO [position] VIA [route clearance]�Yes��N�M�W/U��UM80�CLEARED [route clearance]�Yes��N�M�W/U��UM83�AT [position] CLEARED [route clearance]�Yes��N�M�W/U��UM85�EXPECT [route clearance]���L�L�R��UM86�AT [position] EXPECT [route clearance]���L�L�R��2.5	DistanceOffset /DistanceSpecified Change

2.5.1	Distance Offset/ Distance Specified Impact Area

2.5.1.1	The following area is impacted due to the distance offset variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs distance specified message elements when the distance specified values are out of range of the FANS-1/A values. This can affect the message attributes, and message autoloading.  None of the offset message elements  have paired responses in FANS-1/A.



2.5.2	Distance Offset / Distance Specified Message Elements Attribute Impact Due to Range Accommodation

2.5.2.1	The following is the impact on the message elements attributes for the distance specified variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.

2.5.2.2	Distance Specified Message Elements Converted to Free Text UM169 (All distance specified message elements).

2.5.2.2.1	Urgency: UM169 has urgency attribute N.

All (UM64-UM66, UM82, UM152) urgency attribute remains unchanged when converted to free text UM169.

2.5.2.2.2	Alert: UM169 has alert attribute L.

UM64-UM66, UM82 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM152) alert attribute remains unchanged when converted to free text UM169.

2.5.2.2.3	Response: UM169 has response attribute R.

UM64-UM66, UM82 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

UM152 will be changed from response attribute Y to response attribute R when converted to free text UM169 (downgrade).

All response attributes are affected.

2.5.2.3	The following is the impact on the distance offset variable parameters generated for FANS-1/A using the SARPs Approach:



SARPs DistanceSpecified�FANS-1/A DistanceOffset�FANS-1/A Processing/Impact��DistanceSpecifiedKm

Value cannot be > 500

�Distanceoffsetkm

Value cannot be > 256

�For distance specified km variables for values > 256 map to UM169 free text

Attribute changes are specified above��DistanceSpecifiedNm

Value cannot be > 250�Distanceoffsetnm

Value cannot be > 128�For distance specified nm variables for values > 128 map to UM169 free text

Attribute changes are specified above��2.5.3	Message Elements With Distance Offset/ Distance Specified

The following uplink message elements contain the distance specified variable. .  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs DistanceSpecified Message Elements�FANS

Auto

Loaded�FANS

Paired

Resp.�URG�ALRT�RESP��UM64�OFFSET [distance specified] [direction] OF ROUTE�Yes��N�M�W/U��UM65�AT [position] OFFSET [distance specified] [direction] OF ROUTE���N�M�W/U��UM66�AT [time] OFFSET [distance specified] [direction] OF ROUTE���N�M�W/U��UM82�CLEARED TO DEVIATE UP TO [distance specified] [direction] OF ROUTE���N�M�W/U��UM152 �WHEN CAN YOU ACCEPT [distance specified] [direction] OFFSET���N�L�Y��2.6	Procedure Name Change

2.6.1	Procedure Name Impact Area

2.6.1.1	The following area is impacted due to the procedure name variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs procedure name  message elements when the procedure name values is larger than the FANS-1/A values. This can affect the message attributes, and message autoloading.  None of the procedure name message elements  have paired responses in FANS-1/A.

2.6.2	Procedure Name Message Elements Attribute Impact Due to Variable Size Accommodation

2.6.2.1	The following is the impact on the message elements attributes for the procedure name variable when a given message element is converted to free text due to FANS-1/A variable size restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.6.2.2	Procedure name Message Elements Converted to Free Text UM169 (All procedure name message elements).

2.6.2.2.1	Urgency: UM169 has urgency attribute N.

UM85, UM86, UM99 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

Remaining (UM79-UM81, UM83, UM84) urgency attribute remains unchanged when converted to free text UM169.

2.6.2.2.2	Alert: UM169 has alert attribute L.

UM79-UM81, UM83, UM84 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM85, UM86, UM99) alert attribute remains unchanged when converted to free text UM169.

2.6.2.2.3	Response: UM169 has response attribute R.

UM79-UM81, UM83, UM84 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

Remaining (UM85, UM86, UM99) response attribute remains unchanged when converted to free text UM169.

2.6.2.3	The following is the impact on the parameter name variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs Procedure Name�FANS-1/A Procedure Name�FANS-1/A Processing /Impact��Size (1-20)

�Size cannot be > 6 characters�For procedure name variables for values > 6 characters map to UM169 free text

See above for attribute change impact

Note: current FMC cannot handle > 6 characters ��2.6.3	Message Elements With Procedure Name

The following uplink message elements contain the procedure name variable. .  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs Procedure Name Message Elements�FANS

Auto

Loaded�FANS

Paired

Rsp.�URG�ALRT�RESP��UM79�CLEARED TO [position] VIA [route clearance]�Yes��N�M�W/U��UM80�CLEARED [route clearance]�Yes��N�M�W/U��UM81�CLEARED [procedure name]���N�M�W/U��UM83�AT [position] CLEARED [route clearance]�Yes��N�M�W/U��UM84�AT [position] CLEARED [procedure name]���N�M�W/U��UM85�EXPECT [route clearance]���L�L�R��UM86�AT [position] EXPECT [route clearance]���L�L�R��UM99�EXPECT [procedure name]���L�L�R��

2.7	LegType Change

2.7.1	Leg Type Impact Area

2.7.1.1	The following area is impacted due to the leg type variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of the SARPs leg type message element when the leg type value is equal to 0.  This can affect the message attributes, and message autoloading.  None of the message elements  have paired responses in FANS-1/A.

2.7.2	Leg Type Message Element Attributes Impact Due to Zero Accommodation

2.7.2.1	The following is the impact on the message elements attributes for the leg type variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.7.2.2	Leg Type Message Elements Converted to Free Text UM169 (All leg type message elements).

2.7.2.2.1	Urgency: UM169 has urgency attribute N.

UM85, UM86 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

Remaining (UM79, UM80, UM83, UM91) urgency attribute remains unchanged when converted to free text UM169.

2.7.2.2.2	Alert: UM169 has alert attribute L.

UM79, UM80, UM83, UM91 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

Remaining (UM85, UM86,) alert attribute remains unchanged when converted to free text UM169.

2.7.2.2.3	Response: UM169 has response attribute R.

UM79, UM80, UM83, UM91 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

Remaining (UM85, UM86,) response attribute remains unchanged when converted to free text UM169.

2.7.2.3	The following is the impact on the leg type variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs Leg Type �FANS-1/A Leg Type�FANS-1/A Processing/Impact��LegTime

Value cannot be < 0

Value cannot be > 10

Resolution 1

�Legtime

Value cannot be < 1

Value cannot be > 99

Resolution 0.1

�For leg time variable for values = 0 map to UM169 free text

See above for attribute change impact 

Value > 10 cannot be provided (SARPs more restrictive)

Resolution 1 instead of 0.1 (SARPs more restrictive)��LegDistanceEnglish

Value cannot be < 0

Value cannot be > 50

Resolution 1

�Legdistanceenglish

Value cannot be < 1

Value cannot be > 99.9

Resolution 0.1

�For leg type English variable for values = 0 map to UM169 free text

See above for attribute change impact 

Value > 50 and £ 99.9 cannot be provided (SARPs more restrictive)

Resolution 1 instead of 0.1 (SARPs more restrictive)��2.7.3	Message Elements With Leg Type

The following uplink message element contains the leg type variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs Leg Type Message Element�FANS

Auto

Loaded�FANS

Paired

Resp.�URG�ALRT�RESP��UM79�CLEARED TO [position] VIA [route clearance]�Yes��N�M�W/U��UM80�CLEARED [route clearance]�Yes��N�M�W/U��UM83�AT [position] CLEARED [route clearance]�Yes��N�M�W/U��UM85�EXPECT [route clearance]���L�L�R��UM86�AT [position] EXPECT [route clearance]���L�L�R��UM91�HOLD AT [position] MAINTAIN [level] INBOUND TRACK [degrees] [direction] TURNS [leg type] or

HOLD AT [position] MAINTAIN BLOCK [level] TO [level] INBOUND TRACK [degrees] [direction] TURNS [leg type]���N�M�W/U��2.8	Predeparture/Departure Clearance Change

2.8.1	Mapping of Departure Clearance Data to Pre Departure Clearance Data

2.8.1.1	The Departure Clearance/Predeparture Clearance variable differs both in structure and content between SARPs and FANS-1/A.  For the SARPs Approach the following is the impact on the FANS-1/A Predeparture Clearance message element.

SARPs�FANS-1/A�FANS-1/A Processing/Impact��ClearanceLimit�not available�Attach as free text element��RouteInformation�Map to Routeinformation�Position value must be in range and resolution of FANS-1/A

Free text must be used when position not in range or resolution, attribute impact ��ProcedureName�Map to Procedurename�Procedure name variable must be in size of FANS-1/A

Free text must be used when position not in range or resolution, attribute impact��Code�Map to Beaconcode�none��FrequencyDeparture�Map to frequencydeparture for all but 8.33 channel spacing

�If 8.33 choice specified must map to free text

Free text must be used when position not in range or resolution, attribute impact��ClearanceExpiryTime�not available�Send as attached free text element��Airportdeparture�Map to Airportdeparture�none��Airportdestination�Map to Airportdestination�none��RunwayDeparture�Map to runwaydeparture�none��Timedepartureedct�Map to Timedepartureedct

�none��RevisionNumber�Map to PDCrevision

�none��2.8.1.2	The following information available in the FANS-1/A Predeparture Clearance would be lost using the SARPs Approach:

AircraftType

AircraftEquipmentCode

Runwayarrival

Procedureapproach

Arrivalprocedure

Airwayintercept

Routeinformationadditional

Altituderestriction

2.8.2	Message Elements With Predeparture/Departure Clearance

The following uplink message elements contain the departure clearance variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�Predeparture/Departure Clearance Message Element�URG�ALRT�RESP��UM73�[departure clearance]�N�M�W/U��2.9	Frequency Change

2.9.1	Frequency Message Elements Attribute Impact Due to 8.33 Channel Spacing Accommodation

2.9.1.1	The following is the impact on the frequency variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs Frequency�FANS-1/A Frequency�FANS-1/A Processing /Impact��Frequencyvhf (8.33 channel spacing )�Resolution for 8.33 channel spacing not available

�Free text required for 8.33 channel spacing��2.9.2	Message Elements With Frequency

The following uplink message elements contain the frequency variable.  None of the following message elements are autoloaded or have paired responses in the FANS-1/A implementation.

�SARPs Frequency Message Elements�URG�ALRT�RESP��UM117�CONTACT [unitname] [frequency]�N�M�W/U��UM118�AT [position] CONTACT [unitname] [frequency]�N�M�W/U��UM119�AT [time] CONTACT [unitname] [frequency]�N�M�W/U��UM120�MONITOR [unitname] [frequency]�N�M�W/U��UM121�AT [position] MONITOR [unitname] [frequency]�N�M�W/U��UM122 �AT [time] MONITOR [unitname] [frequency]�N�M�W/U��UM157 �CHECK STUCK MICROPHONE [frequency]�U�M�N��2.10	Vertical Rate Change

2.10.1	Vertical Rate Impact Area

2.10.1.1	The following area is impacted due to the vertical rate variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs vertical rate message elements when the vertical rate values are out of range of the FANS-1/A values or are of a finer resolution than the FANS-1/A. This can affect the message attributes.

2.10.2	Vertical Rate Message Elements Attribute Impact Due to Range and Resolution Accommodation

2.10.2.1	The following is the impact on the message elements attributes for the vertical rate variable when a given message element is converted to free text due to FANS-1/A range and resolution restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.10.2.2	Frequency Message Elements Converted to Free Text UM169 (All vertical rate message elements).

2.10.2.2.1	Urgency: UM169 has urgency attribute N.

Urgency attribute is maintained.

2.10.2.2.2	Alert: UM169 has alert attribute L.

All (UM171-UM174) will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

2.10.2.2.3	Response: UM169 has response attribute R.

All (UM171-UM174) will be changed from response attribute W/U to response attribute R when converted to free text UM169 (downgrade).

2.10.2.3	The following is the impact on the vertical rate variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs Vertical Rate�FANS-1/A Vertical Rate�FANS-1/A Processing /Impact��VerticalRateEnglish

Value cannot be > 30000

Resolution 10

�Verticalrateenglish

Value cannot be > 6000

Resolution 100�For VerticalRateEnglish variables for values > 6000 map to UM169 free text

For VerticalRateEnglish variables for resolution < 100 map to UM169 free text

Note attribute change impact��VerticalRateMetric

Value cannot be > 10000

�Verticalratemetric

Value cannot be > 2000�For VerticalRateMetric variables for values > 2000 map to UM169 free text

Note attribute change impact��2.10.3	Message Elements With Vertical Rate

The following uplink message elements contain the vertical rate variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.  None of the following message elements are autoloaded or have paired responses in the FANS-1/A implementation..

�SARPs Vertical Rate Message Elements�URG�ALRT�RESP��UM171�CLIMB AT [vertical rate] MINIMUM�N�M�W/U��UM172�CLIMB AT [vertical rate] MAXIMUM�N�M�W/U��UM173�DESCEND AT [vertical rate] MINIMUM�N�M�W/U��UM174�DESCEND AT [vertical rate] MAXIMUM�N�M�W/U��2.11	FacilityDesignation/ICAOfacilitydesignation Change

2.11.1	FacilityDesignation/ICAOfacilitydesignation Impact Area

2.11.1.1	The following area is impacted due to the facility designation/ICAO facility designation variable parameters generated for FANS-1/A using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs facility designation/ICAO facility designation message elements when the facility designation/ICAO facility designation value is larger  (more characters) than the FANS-1/A allows. This can affect the message attributes.  Note: the FANS-1/A implementation and current FMC do not permit more than 4 characters.  The message elements UM160 and UM163 can not be converted to free text for FANS-1/A since they are system management messages.

2.11.2	FacilityDesignation/ICAOfacilitydesignation Message Elements Attribute Impact Due to Variable Size Accommodation

2.11.2.1	The following is the impact on the message elements attributes for the facility designation/ICAO facility designation variable when a given message element is converted to free text due to FANS-1/A variable size restrictions.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.  Of particular importance is the changing of a W/U to a R response.  Note also that UNABLE is not available in FANS-1/A as a valid R response.  Note:  FANS-1/A airborne side does not use urgency or alert attributes (uplink message elements).

2.11.2.2	Facility designation/ICAO facility designation Message Elements Converted to Free Text UM169 (All facility designation/ICAO facility designation message elements).

2.11.2.2.1	Urgency: UM169 has urgency attribute N.

UM160 and UM163  will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

UM117-UM122 urgency attribute is maintained

2.11.2.2.2	Alert: UM169 has alert attribute L.

UM160 and UM163 will be changed from alert attribute N to alert attribute L when converted to free text UM169 (downgrade). 

UM117-UM122 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

2.11.2.2.3	Response: UM169 has response attribute R.

UM160 and UM163 will be changed from response attribute N to response attribute R when converted to free text UM169 (upgrade).

UM117-UM122 will be changed from response attribute W/U to response attribute R when converted to free text UM169 (upgrade).

2.11.2.3	The following is the impact on the facility designation/ICAO facility designation variable parameters generated for FANS-1/A using the SARPs Approach:

SARPs�FANS-1/A�FANS-1/A Processing/Impact��FacilityDesignation

size not < 4 characters

size not  > 8 characters�ICAOfacilitydesignation 

size = 4 characters�For facility designation/ICAO facility designation variables for values > 4 characters map to UM169 free text

See above for attribute change impact��2.11.3	Message Elements With FacilityDesignation/ICAOfacilitydesignation

The following uplink message elements contain the vertical rate variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.  None of the following message elements are autoloaded or have paired responses in the FANS-1/A implementation.

�SARPs FacilityDesignation Message Element�URG�ALRT�RESP��UM117�CONTACT [unitname] [frequency]�N�M�W/U��UM118�AT [position] CONTACT [unitname] [frequency]�N�M�W/U��UM119�AT [time] CONTACT [unitname] [frequency]�N�M�W/U��UM120�MONITOR [unitname] [frequency]�N�M�W/U��UM121�AT [position] MONITOR [unitname] [frequency]�N�M�W/U��UM122 �AT [time] MONITOR [unitname] [frequency]�N�M�W/U��UM160�NEXT DATA AUTHORITY [facility]�L�N�N��UM163 �[facility designation]�L�N�N��2.12	ErrorInformation Change

The error information variable is not manually input.  Thus, although there are difference in the conditions that will cause errors/aborts between SARPs and FANS-1/A and the CPDLC application must process each appropriately, there are no input HCI implications.  This affects UM159 and DM62.  Actual errors reasons displayed to either the controller or pilot could be generated similarly.  Details of the differences in the ErrorInformation variable are below.  Note: in FANS-1/A the specific error reason is not presented to the pilot.

Variable Change Summary�SARPs�FANS-1/A��this error choice in 219 is treated as an abort condition in SARPs�CPDLCUserAbortReason

  undefined (0)

�application error (0)

��this error choice in 219 is treated as an abort condition in SARPs�CPDLCUserAbortReason

  duplicate-message-identification-numbers(2)

�duplicateMsgIdentificationNumber (1)��this is a different location in the list, otherwise it is the same�unrecognizedMsgReferenceNumber (0)�unrecognizedMsgReferenceNumber (2)��this is a different location in the list, otherwise it is the same�endServiceWithPendingMsgs (1)�endServiceWithPendingMsgs (3)��this error choice in 219 is not included in SARPs, the end processing is different, and this particular choice no longer applies�not used�endServiceWithNoValidResponse (4)��there is no logical acknowledgment in 219, since added in SARPs, needed error condition�logicalAcknowledgmentNotAccepted (2)�not used��more than one next data authority message element in a single message is prohibited in SARPs, needed error condition�moreThanOneNextDataAuthorityElement (3) �not used��same error condition, renamed�insufficientResources (4)�insufficientMsgStorageCapacity (5)��a Message cannot be sent without a message identification number, so this would not occur in SARPs (if the user got to a condition where there were no available message numbers, the user would abort the dialogue)�not used�noAvailableMsgIdentificationNumber (6)��this error choice in 219 is treated as an abort condition in SARPs�CPDLCUserAbortReason

  commanded-termination (5)�commandedTermination (7)��a SARPs compliant system could not send a message without all the data, if a message were received without all the data this would be considered a communication error and would cause a dialogue abort�CPDLCProviderAbort

  invalidPDU (2)�insufficientData (8)��a SARPs compliant system could not send a message with extra or out-of-range data, if a message were received with unexpected data this would be considered a communication error and would cause a dialogue abort�CPDLCProviderAbort

  invalidPDU (2)�unexpectedData (9)��a SARPs compliant system could not send a message with invalid data, if a message were received with invalid data this would be considered a communication error and would cause a dialogue abort�CPDLCProviderAbort

  invalidPDU (2)�invalidData (10)��this was to save room for other errors in 219, and has been superseded�not used (“...” are included in the error and aborts, for extensibility) (to allow for future expansion)

�reservedErrorMsg (16)��

2.13	Message Variable Modifications

2.13.1	Message Element Variable Modification Impact Area

2.13.1.1	The following area is impacted due to message element variable differences between FANS-1/A and SARPs using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The conversion to free text of SARPs message elements when the variables have been modified from FANS-1/A. This can affect the message attributes.

2.13.2	Message Elements Attribute Impact Due to Variable Modification

2.13.2.1	The following is the impact on the message elements attributes for variable modification when a given message element is converted to free text.  When message element attributes are changed due to free text conversion operational acceptability must be assessed.

2.13.2.2	Variable Modification Message Elements Converted to Free Text UM169 (All variable modification message elements).

2.13.2.2.1	Urgency: UM169 has urgency attribute N.

UM166 will be changed from urgency attribute L to urgency attribute N when converted to free text UM169 (upgrade).

UM134 urgency attribute remains unchanged.

2.13.2.2.2	Alert: UM169 has alert attribute L.

UM166 will be changed from alert attribute N to alert attribute L when converted to free text UM169 (downgrade).

UM134 will be changed from alert attribute M to alert attribute L when converted to free text UM169 (downgrade).

2.13.2.2.3	Response: UM169 has response attribute R.

UM166 will be changed from response attribute N to response attribute R when converted to free text UM169 (upgrade).

UM134 will be changed from response attribute Y to response attribute R when converted to free text UM169 (downgrade).

2.13.2.3	The following is the impact on the variable modification parameters generated for FANS-1/A using the SARPs Approach:

SARPs�FANS-1/A�FANS-1/A Processing /Impact��UM134 REPORT[speedtype] [speedtype] [speedtype] SPEED�UM134 CONFIRM ASSIGNED SPEED



�If no speedtype variables specified UM134 can be sent to FANS-1/A aircraft the same as SARPs

If 1 or more speedtype variables specified use UM134 with UM169 (CONFIRM SPEED) speedtype speedtype speedtype

(2nd and 3rd speedtypes if specified)

The speedtype is encoded as free text and is not a variable in FANS-1/A��UM166 DUE TO [traffic type] TRAFFIC�UM166 DUE TO TRAFFIC�Delete any specified variable and send without to FANS-1/A or

When any variable sent  (not CHOICE 0) send as UM 166 plus UM169 (DUE TO TRAFFIC) traffic type

The traffictype is encoded as free text and is not a variable in FANS-1/A��2.13.3	Message Elements With Variable Modifications

The following uplink message elements contain message element variable modifications.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs Message Element�FANS-1/A Message Elements�URG�ALRT�RESP��UM134�REPORT[speedtype] [speedtype] [speedtype] SPEED�CONFIRM ASSIGNED SPEED�N�M�Y��UM166 �DUE TO [traffic type] TRAFFIC�DUE TO TRAFFIC�L�N�N��2.14	RouteClearance



Variable Change Summary�FANS-1/A�SARPs�Affected Message Elements��differing components�AirwayIntercept�AirwayIntercept deleted�UM79, UM80, UM83, UM85, UM86



DM24, DM26, DM40, DM59��RouteInformation�TrackDetail�TrackDetail deleted���2.14.1	RouteClearance Impact Area

2.14.1.1	The following area is impacted due to RouteClearance variable differences between FANS-1/A and SARPs using the SARPs Approach.  Operational impact acceptability for such changes as well as required automation changes to accomplish the required accommodation should be assessed.

The AirwayIntercept variable is deleted as a parameter in the RouteClearance variable in SARPs.  Thus an airway intercept can no longer be part of a RouteClearance.

The RouteInformation parameter of the RouteClearance variable no has had the TrackDetail deleted in SARPs.  Although this parameter is available in FANS-1/A, it is not used.

2.14.2	Message Elements With RouteClearance

The following uplink message element contains the RouteClearance variable.  The “bold italicized double underlined” attributes indicate attributes that would be changed if the associated message element is converted to free text.

�SARPs RouteClearance Message Element�FANS

Auto

Loaded�FANS

Paired

Resp.�URG�ALRT�RESP��UM79�CLEARED TO [position] VIA [route clearance]�Yes��N�M�W/U��UM80�CLEARED [route clearance]�Yes��N�M�W/U��UM83�AT [position] CLEARED [route clearance]�Yes��N�M�W/U��UM85�EXPECT [route clearance]���L�L�R��UM86�AT [position] EXPECT [route clearance]���L�L�R��

2.15	Deleted Messages

2.15.1	UM33, UM40, UM41 are in FANS -1/A, but have been deleted in SARPs.  

2.16	Added Messages

2.16.1	Approaches for Accommodating SARPs UM183-UM236 Message Elements As FANS-1/A Message Elements

2.16.1.1	This section details how to accommodate the addition of SARPs message elements that are not in FANS-1/A. This can affect the message attributes.  In particular there may be associated SARPs downlink fixed formatted message elements that are the associated response for a given uplink that have not been defined in FANS-1/A.  A summary of the approaches used are:

Substitution of FANS-1/A fixed format message elements, or

Mapping to a similar FANS-1/A message plus free text as required, or

Mapping totally to free text.

2.16.1.2	Substitution of Other FANS-1/A Fixed Format Message Elements

Example:  



SARPs UM219:

STOP CLIMB AT [level]



FANS/1-A UM40.

IMMEDIATELY STOP CLIMB AT [altitude]



This method uses a similar fixed (not free text) message element to convey the same information as in the added SARPs message.  Care must be taken for autoloading and pilot message response generation for multiple message element messages.  Message attributes can change and are noted in the following tables.  This method was used whenever possible.

2.16.1.3	Use of Similar FANS-1/A Message Element Plus Free Text as Required

Example:



SARPs UM209 with a single level:

REACH [level] BY[position]



FANS/1-A map to UM27 CLIMB or UM29 DESCEND as appropriate:

UM27 (CLIMB TO REACH [altitude] BY [position])

UM29 (DESCEND TO REACH [altitude] BY [position])



(SARPs UM209 as a BLOCK level: REACH [level] to [level] BY[position]

 	is method a (combination of fixed format messages)



SARPs UM185 with a single level:

AFTER PASSING[position] CLIMB TO [level]



FANS/1-A map to UM169 plus UM 20 CLIMB or UM23 DESCEND as appropriate:

 UM169 (AFTER PASSING position) + UM20 CLIMB TO AND MAINTAIN [altitude])



This method was used when a direct mapping cannot be found as outlined in method a.  Note that ground automation must be capable of determining which FANS-1/A message element is appropriate in the case of taking a generalized (i.e. REACH) to a specific (i.e. CLIMB or DESCEND) instruction.  If this cannot be done free text must be used.

2.16.1.4	Total Conversion to Free Text

Example:



SARPs UM229:

REPORT ALTERNATE AERODROME



FANS/1-A map to UM169:

UM169(REPORT ALTERNATE AERODROME)



This method simply converts the message to free text.  It does not necessarily preserve the attributes (all SARPs W/U message response elements would be changed to a R attribute, alerting and urgency attributes could be changes as well).  This method does not preserve the original SARPs message element intent (free text has no associated intent).  Any variables in the SARPs message element are encoded as free text and thus no range and resolution technical checking will be done.  This method was only used when no other choice was available.



UM ID�SARPs Message Element�FANS-1/A Message Element(s)�Impact��UM183�(free text)�UM 169 (free text)�N response changed to R

M alert to L alert��UM184�AT [time] REPORT DISTANCE [to/from] [position]�UM169 (AT time) + UM181 (REPORT DISTANCE [to/from] [position])�Attributes maintained

The time is encoded as free text and is not the time variable in FANS-1/A��UM185�AFTER PASSING[position] CLIMB TO [level] 

or

AFTER PASSING[position] CLIMB TO BLOCK [level] TO [level]�UM169 (AFTER PASSING position) + UM20 CLIMB TO AND MAINTAIN [altitude])

or 

UM169 (AFTER PASSING position) + UM31 CLIMB TO AND MAINTAIN BLOCK [altitude] TO [altitude])�Attributes are maintained

The position is encoded as free text and is not the position variable in FANS-1/A��UM186�AFTER PASSING[position] DESCEND TO [level] 

or

AFTER PASSING [position] DESCEND TO BLOCK [level] TO [level]�UM169 (AFTER PASSING position) + UM23 DESCEND TO AND MAINTAIN [altitude])

or 

UM169 (AFTER PASSING position) + UM32 DESCEND TO AND MAINTAIN BLOCK [altitude] TO [altitude])�Attributes are maintained

The position is encoded as free text and is not the position variable in FANS-1/A��UM187�(free text)�UM 169 (free text)�L urgency to N

N alert to L alert 

N response changed to R��UM188�AFTER PASSING [position] MAINTAIN [speed]�UM 169 (AFTER PASSING position) + UM106 (MAINTAIN [speed])�Attributes are maintained

The position is encoded as free text and is not the position variable in FANS-1/A��UM189�ADJUST SPEED TO [speed]�UM106 (MAINTAIN [speed])�Attributes are maintained

The speed variable must be in FANS-1/A speed range and resolution for this conversion

If the speed variaable is ont in the FANS-1/A range and resolution the message must be converted to free text��UM190�FLY HEADING [degrees]�UM169 (FLY HEADING degrees)�The degrees is encoded as free text and is not the degrees variable in FANS-1/A

Urgency attribute is maintained

Alert attribute is changed from M to L (downgrade)

Response attribute is changed from W/U to R (downgrade)��UM191�ALL ATS TERMINATED�UM169 (ALL ATS TERMINATED)�M alert changed to L��UM192�REACH [level] BY [time]

  or

REACH BLOCK [level] TO [level] BY [time]�UM26 (CLIMB TO REACH [level] BY [time]) or UM28 (DESCEND TO REACH [level] BY [time]) or



UM26 (CLIMB TO REACH [altitude] BY [time]) UM30 MAINTAIN BLOCK [altitude] TO [altitude]) or

UM28 (DESCEND TO REACH [altitude] BY [time]) + UM30 MAINTAIN BLOCK [altitude] TO [altitude])�Send CLIMB or DESCEND as appropriate 

Level variable(s) must be in FANS-1/A position and altitude range and resolution for this conversion

Free text will have to be used for entire message when level is not in the FANS-1/A altitude range and resolution

All attributes are maintained, unless free text used for entire message��UM193�IDENTIFICATION LOST�UM156 (RADAR CONTACT LOST)�Attributes are maintained

UM193 intent:  radar “identification” lost

UM156 intent:  radar “contact” lost��UM194�(free text)�UM169 (free text)�Y response changed to R��UM195�(free text)�UM169 (free text)�L urgency changed to N��UM196�(free text)�UM169 (free text)�M alert changed to N

W/U response changed to R��UM197�(free text)�UM170 (free text)�U urgency changed to D

M alert changed to H

W/U response changed to R��UM198�(free text)�UM170 (free text)�W/U response changed to R��UM199�(free text)�UM169 (free text)�N response changed to R��UM 200�REPORT REACHING�UM169 (REPORT REACHING)�M alert changed to L��UM201�not used�n/a�n/a��UM202�not used�n/a�n/a/��UM 203�(free text)�UM169 (free text)�M alert changed to L��UM204�(free text)�UM169 (free text)�M alert changed to L

Y response changed to R��UM205�(free text)�UM169 (free text)�M alert changed to L

A/N response changed to R��UM206�(free text)�UM169 (free text)�L urgency changed to N

N alert changed to L

Y response changed to R��UM 207�(free text)�UM169 (free text)�L urgency changed to N

Y response changed to R��UM208�(free text)�UM169 (free text)�L urgency changed to N

N response changed to R��UM209�REACH [level] BY [position]

  or

REACH BLOCK [level] TO [level] BY [position]�UM46 (CROSS [position] AT [altitude]) or



UM46 (CROSS [position] AT [altitude]) + UM30 MAINTAIN BLOCK [altitude] TO [altitude])

�Position and level variables must be in FANS-1/A position and altitude range and resolution for this conversion

Free text will have to be used for entire message when level/position is not in the FANS-1/A altitude/position range and resolution

All attributes are maintained, unless free text used for entire message��UM210�IDENTIFIED [position]�UM155 (RADAR CONTACT [position]�Position must be in FANS-1/A position range and resolution for this conversion

Free text will have to be used for entire message when position is not in the FANS-1/A position range and resolution

Attributes are maintained, unless free text used for entire message

UM210 intent:  aircraft identified on radar at position

UM156 intent:  radar contact established at position��UM211�REQUEST FORWARDED�UM169 (REQUEST FORWARDED)�Urgency and alert attributes maintained

Response attribute changed from N to R (upgrade)��UM212�[facility designation] ATIS [atis code] CURRENT�UM169 (facility designation + UM79 (ATIS [atis code])�The facility designation variable must be in FANS-1/A facility designation range for this conversion

Free text will have to be used for entire message when facility designation is not in the FANS-1/A facility designation range

Attributes are maintained, unless free text used for entire message

Note UM163 cannot be combined with any other message element in FANS-1/A implementation, thus free text UM169 was used instead��UM213�[facility designation] ALTIMETER [altimeter]�UM169 (facility designation] + UM153 (ALTIMETER [altimeter])�The facility designation variable must be in FANS-1/A facility designation range for this conversion

Free text will have to be used for entire message when facility designation is not in the FANS-1/A facility designation range

Attributes are maintained, unless free text used for entire message

Note UM163 cannot be combined with any other message element in FANS-1/A implementation, thus free text UM169 was used instead��UM214�RVR RUNWAY [runway] [rvr]�UM169 (RVR RUNWAY runway  rvr)�The runway and rvr are encoded as free text

Urgency and response attributes maintained

Alert attribute changed from M to L (downgrade)��UM215�TURN [degrees][direction]�UM169 (TURN degrees direction)�The degrees and direction are encoded as free text and are not the degrees or direction variables in FANS-1/A

Urgency attribute maintained

Alert attribute changed from M to L (downgrade)

Response attribute changed from W/U to R (downgrade)��UM216�REQUEST FLIGHT PLAN�UM169 (REQUEST FLIGHT PLAN)�Urgency attribute maintained

Alert attribute changed from M to L (downgrade)

Response attribute changed from Y to R (downgrade)��UM217�REPORT ARRIVAL�UM169 (REPORT ARRIVAL)�Urgency attribute maintained

Alert attribute changed from M to L (downgrade)

Response attribute changed from Y to R (downgrade)��UM218�REQUEST ALREADY RECEIVED�UM169 (REQUEST ALREADY RECEIVED)�Urgency attribute is changed from L to N (upgrade)

Alert attribute changed from M to L (downgrade)

Response attribute changed from N to R (upgrade)��UM219�STOP CLIMB AT [level] or 





STOP CLIMB AT BLOCK [level] TO [level]�UM40 (IMMEDIATELY STOP CLIMB AT [altitude]) or



UM40 (IMMEDIATELY STOP CLIMB AT [altitude]) + UM30 MAINTAIN BLOCK [altitude] to [altitude]

�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

Urgency attribute is changed from U to D (upgrade)

Alert attribute changed from M to H (upgrade)

Response attribute maintained, unless free text used for entire message��UM220�STOP DESCENT AT [level] or





STOP DESCENT AT BLOCK [level] TO [level]]�UM41 (IMMEDIATELY STOP DESCENT AT [altitude]) or



UM41 (IMMEDIATELY STOP DESCENT AT [altitude]) + UM30 MAINTAIN BLOCK [altitude] to [altitude]�Both level variables must be in FANS-1/A altitude range and resolution for this conversion

Free text will have to be used for entire message when either level is not in the FANS-1/A altitude range and resolution

Urgency attribute is changed from U to D (upgrade)

Alert attribute changed from M to H (upgrade)

Response attribute maintained, unless free text used for entire message��UM221�STOP TURN HEADING [degrees]�UM170 (STOP TURN HEADING degrees)�The degrees is encoded as free text and is not the degrees variable in FANS-1/A

Urgency attribute is changed from U to D (upgrade)

Alert attribute changed from M to H (upgrade)

Response attribute changed from W/U to R (downgrade)��UM222�NO SPEED RESTRICTION�UM169 (NO SPEED RESTRICTION)�Urgency attribute changed from L to N (upgrade)

Alert and response attributes maintained��UM223�REDUCE TO MINIMUM APPROACH SPEED�UM169 (REDUCE TO MINIMUM APPROACH SPEED)�Urgency attribute is maintained

Alert attribute changed from M to L (downgrade)

Response attribute changed from W/U to R (downgrade)��UM224�NO DELAY EXPECTED�UM169 (NO DELAY EXPECTED)�All attributes maintained��UM225�DELAY NOT DETERMINED�UM169 (DELAY NOT DETERMINED)�All attributes maintained��UM226�EXPECTED APPROACH TIME [time]�UM169 (EXPECTED APPROACH TIME [time])�The time is encoded as free text and is not the time variable in FANS-1/A

All attributes maintained��UM227�LOGICAL ACKNOWLEDGMENT�UM169 (LOGICAL ACKNOWLEDGMENT)



should never happen as uplink for FANS-1/A�N/A��UM228�REPORT ETA [position]�UM169 (REPORT ETA [position])�The position is encoded as free text and is not the position variable in FANS-1/A

Urgency attribute changed from L to N (upgrade)

Alert attribute is maintained

Response attribute changed from Y to R (downgrade)��UM229�REPORT ALTERNATE AERODROME�UM169 (REPORT ALTERNATE AERODROME)�Urgency attribute changed from L to N (upgrade)

Alert attribute is maintained

Response attribute changed from Y to R (downgrade)��UM230�IMMEDIATELY�UM170 (IMMEDIATELY)�Urgency and alert attributes maintained

Response attribute changed from N to R (upgrade)��UM231�STATE PREFERRED LEVEL�UM169 (STATE PREFERRED LEVEL)�Urgency attribute changed from L to N (upgrade)

Alert attribute is maintained

Response attribute changed from Y to R (downgrade)��UM232�STATE TOP OF DESCENT�UM169 (STATE TOP OF DESCENT)�Urgency attribute changed from L to N (upgrade)

Alert attribute is maintained

Response attribute changed from Y to R (downgrade)��UM233�USE OF LOGICAL ACKNOWLEDGMENT PROHIBITED�UM169 (USE OF LOGICAL ACKNOWLEDGMENT PROHIBITED)



should never happen as uplink for FANS-1/A�N/A��UM234�FLIGHT PLAN NOT HELD�UM169 (FLIGHT PLAN NOT HELD)�Urgency attribute changed from L to N (upgrade)

Alert attribute maintained

Response attribute changed from N to R (upgrade)��UM235�ROGER 7500�UM170 (ROGER 7500)�Urgency attribute changed from U to D (upgrade)

Alert and response attributes maintained��UM236�LEAVE CONTROLLED AIRSPACE�UM169 (LEAVE CONTROLLED AIRSPACE)�Urgency attribute maintained

Alert attribute changed from M to L (downgrade)

Response attribute changed from W/U to R (downgrade)��2.17	FANS-1/A Paired Message Elements and Responses

2.17.1	The table below defines the correlation between uplink report/confirmation requests and the appropriate report downlink.  When a report/confirmation request is received by the Airborne ATS Function, the Airborne ATS Function shall provide the flight crew the capability to formulate and transmit the corresponding report downlink as defined in the table below:

UM

ID�FANS Uplink Message Element�DM

ID�Paired FANS-1/A Response Downlink Message Element��UM127�REPORT BACK ON ROUTE�DM41�BACK ON ROUTE��UM128�REPORT LEAVING [altitude]�DM28�LEAVING [altitude]��UM129�REPORT WHEN LEVEL AT [altitude]�DM37�LEVEL [altitude]��UM130�REPORT PASSING [position]�DM31�PASSING [position]��UM131�REPORT REMAINING FUEL AND SOULS ON BOARD�DM57�[remaining fuel] OF FUEL REMAINING AND [SOULs on board] SOULS ON BOARD��UM132�REPORT POSITION�DM33�PRESENT POSITION [position]��UM133�REPORT PRESENT ALTITUDE�DM32�PRESENT ALTITUDE[altitude]��UM134�REPORT SPEED�DM34�PRESENT SPEED [speed]��UM135�CONFIRM ASSIGNED ALTITUDE�DM38

or

DM77�ASSIGNED ALTITUDE[altitude]

or

ASSIGNED BLOCK [altitude] TO [altitude]��UM136�CONFIRM ASSIGNED SPEED�DM39�ASSIGNED SPEED [speed]��UM137�CONFIRM ASSIGNED ROUTE�DM40�ASSIGNED ROUTE [route clearance]��UM138�CONFIRM TIME OVER REPORTED WAYPOINT�DM46�REPORTED WAYPOINT [time]��UM139�CONFIRM REPORTED WAYPOINT�DM45�REPORTED WAYPOINT [position]��UM140�CONFIRM NEXT WAYPOINT�DM42�NEXT WAYPOINT [position]��UM141�CONFIRM NEXT WAYPOINT ETA�DM43�NEXT WAYPOINT ETA [time]��UM142�CONFIRM ENSUING WAYPOINT�DM44�ENSUING WAYPOINT [position]��UM143�CONFIRM REQUEST��last request sent��UM144�CONFIRM SQUAWK�DM47�SQUAWKING [beacon code]��UM145�REPORT HEADING�DM35�PRESENT HEADING [degrees]��UM146�REPORT GROUND TRACK�DM36�PRESENT GROUND TRACK [degrees]��UM147�REQUEST POSITION REPORT�DM48�POSITION REPORT [position report]��UM148�WHEN CAN YOU ACCEPT [level]�DM67�DM67b WE CAN ACCEPT [altitude] AT [time] or DM67e WE CANNNOT ACCEPT [altitude]

(pre-formatted free text response)��UM151�WHEN CAN YOU ACCEPT [speed]�DM67�DM67c WE CAN ACCEPT [speed] AT [time] or DM67f WE CANNNOT ACCEPT [speed]

(pre-formatted free text response)��UM152�WHEN CAN YOU ACCEPT [distanceoffset] [direction] OFFSET�DM67�DM67d WE CAN ACCEPT [distanceOffset] [direction] AT[time] or 

DM67g WE CANNNOT ACCEPT [distanceOffset] [direction]

(pre-formatted free text response)��UM175�REPORT REACHING [altitude]�DM72�REACHING [altitude]��UM180�REPORT REACHING BLOCK [altitude] TO [altitude]�DM76�REACHING BLOCK [altitude] TO [altitude]��UM181�REPORT DISTANCE [to/from] [position]�DM78�AT [time] [distance] [to/from] [position]��UM182�CONFIRM ATIS CODE�DM79�ATIS [atis code]��

2.17.2	FANS-1, as opposed to FANS-A aircraft will include DM29, DM30, and DM80 in report downlink messages as defined in the table below:



DM�Additional DM��DM32�DM29 or DM30 sent with DM32 if MCP alt more than 150 ft above/below baro-corrected alt��DM40�DM80 sent with DM40 if offset active��DM42�DM80 sent with DM42 if offset active��DM44�DM80 sent with DM44 if offset active��DM48�DM29 or DM30 sent with DM48 if MCP alt more than 150 ft above/below baro-corrected alt.

DM80 sent with DM48 if offset active��

2.17.3	When a downlink message that contains the MAYDAY element (DM56) is transmitted, an abbreviated position report (DM48) containing the following data is included in the downlink.

positioncurrent

timeatpositioncurrent

altitude

speed

2.18	�Downlink Message Elements With Changed Attributes Between FANS-1/A and SARPs

2.18.1	The following table presents downlink message elements attributes that are different between FANS-1/A and SARPs.

DM

ID�SARPs Message Element�SARPs

Attributes�FANS-1/A

Attributes��DM26�REQUEST WEATHER DEVIATION TO [position] VIA [routeclearance]�Alert - M�Alert - L��DM27�REQUEST WEATHER DEVIATION UP TO [distance specified] [direction] OF ROUTE�Alert - M�Alert - L��DM28�LEAVING [level]�Alert - L�Alert - M��DM29�CLIMBING TO [level]�Alert - L�Alert - M��DM30�DESCENDING TO [level]�Alert - L�Alert - M��DM31�PASSING [position]�Alert - L�Alert - M��DM32�PRESENT LEVEL[level]�Alert - L�Alert - M��DM33�PRESENT POSITION [position]�Alert - L�Alert - M��DM34�PRESENT SPEED [speed]�Alert - L�Alert - M��DM35�PRESENT HEADING [degrees]�Alert - L�Alert - M��DM36�PRESENT GROUND TRACK [degrees]�Alert - L�Alert - M��DM37�LEVEL [level]�Alert - L�Alert - M��DM42�NEXT WAYPOINT [position]�Alert - L�Alert - M��DM43�NEXT WAYPOINT ETA [time]�Alert - L�Alert - M��DM44�ENSUING WAYPOINT [position]�Alert - L�Alert - M��DM45�REPORTED WAYPOINT [position]�Alert - L�Alert - M��DM46�REPORTED WAYPOINT [time]�Alert - L�Alert - M��DM47�SQUAWKING [ code]�Alert - L�Alert - M��DM72�REACHING [level]�Alert - L�Alert - M��DM74�REQUEST TO MAINTAIN OWN SEPARATION AND VMC�Response - Y�Response - N��DM76�REACHING BLOCK [level] TO [level]�Alert - L�Alert - M��DM78�AT [time] [distance] [to/from] [position]�Alert - L�Alert - M��DM79�ATIS [atis code]�Alert - L�Alert - M��DM80�DEVIATING [distance specified] [direction] OFF ROUTE�Alert - U

Urgency - H�Alert - N

Urgency - M��

�Draft Report of ADSP WG-A



The meeting convened at 09.30 hours on Monday 23 February, 1998. Mr Gregg Anderson welcomed the group to Atlanta on behalf of the FAA and David Cherry who was unable to attend.  After dealing with the necessary “administrivia” regarding accommodations, telephone and fax numbers, etc., the group reviewed the agenda and agreed to add an item for “other business” to cater for the papers which were presented external to the identified agenda items. 



At the start of the meeting there were four Members and ten Advisors present. During the course of the meeting, the group was joined by several more participants, including Mr Al Douglas, Director of  ATC Systems development for ATC requirements from the FAA. The attendance list is attached as Appendix A.



Ten papers were submitted for consideration by the group, and the working paper list is also attached as Appendix B



Agenda item 1: review amendment proposals for the ADS and ADS-B parts of the manual for completeness and clarity.



Four Working Papers were submitted for discussion under this agenda item, covering the ADS Emergency Mode; clarification of  “High performance” aircraft in ADS-B emitter categories; controller access to aircraft parameters; provision of Mode-A information  in ADS and ADS-B messages; and, ranges and resolutions of event parameters.



As a result of a task allocated at the previous Atlanta meeting of Working group A in January 1997, Gregg Anderson presented WP 4, which dealt with an expansion of the part of the manual which deals with the establishment and operation of the emergency mode�.  It had been agreed that the emergency reporting function needed modification to accommodate the need to identify when an aircraft was experiencing unlawful interference, and to include categories identified in ADS-B MASPS being developed by RTCA and EUROCAE.



The meeting was presented with a red-line/strikeout version of the major relevant paragraph proposing that the mode of operation should be renamed, “Emergency &/or priority” mode. The added categories of priority information to be reported reflected the ADS-B MASPS, and included :

general emergency;

lifeguard/medical;

minimum fuel;

no communications; and/or,

unlawful interference.



While there was general agreement for the proposals the use of the term, “priority” was questioned as having different conotations in operational and communications vocabularies. Suggested alternatives were special handling, or urgency, with a preference for “urgency” as being perhaps more in the ICAO framework. The Panel Secretary will be requested to advise on the preferable ICAO terminology.



Another minor problem identified was in regard to the list of proposed categories. Although it was recognized by the group that the handling of any unusual situation was  dependent on administration policies and procedures; and on the traffic situation at the time, the order of urgent categories as stated in ADS-B MASPS did not apper to reflect an operational perspective. As well, the terminology was not seen as global in nature. A rewording and reordering was suggested as:

emergency;

unlawful interference;

no communications;

minimum fuel;

medical; and,

reserved



A “reserved” item was included to indicate that the list was not necessarily complete, but might require additional elements in the future.



It was noted that on occasion the “no comunications” item in current ICAO documentation referred to the loss of voice communications. In the data link environment it was agreed that the loss should reflect all communications, including CPDLC. In the interest of clarity, a note would be added to emphasize this point.



  The paper also drew attention to the fact that the section in the manual as currently structured did not recognize emergency mode operation in other than periodic contracts. The remaining redlines rectified this problem. Following discussion Gregg prepared a flimsy (Appendix C) incorporating the agreement reached by the meeting, and the resulting ripple effect through other related paragraphs. 



As a result of these proposed changes to the ADS-related passages, it was agreed that the ADS-B material would also require amendment. These changes are also contained in the attached appendix. Much discussion followed on the operational wisdom of broadcasting the “unlawful interference” information as part of the ADS-B message. It was noted that the analogy to the Mode-A 7500 code was not exact. The 7500 code could be received by any SSR ground station, but was otherwise relatively secure. In the case of ADS-B the data broadcast by an aircraft was available to anyone with a suitable receiver - in the air or on the ground. While ADS-B had originally been envisaged as a means of permitting smaller general aviation aircraft to participate in the CNS/ATM environment, such aircraft were less likely to experience unlawful interference. It was agreed that this concern needed further review.



The group could not achieve consensus on the need to expand the emergency mode in the way suggested above, either in ADS or ADS-B. However it was pointed out that this material was being prepared for ADSP/5 and would be reviewed in the interim, and reconsidered at that forum.



During the discussion on this paper it was revealed that while the operational intent had been to treat the initiation of an emergency mode as a special event overriding all other contracts in force, this intent had not been translated into a technical implementation. The ATNP is aware of this shortcoming and it will be rectified in subsequent ATM packages.



Another clarification to the manual was proposed in regard to the definition of  high performance aircraft in the list of ADS-B emitters. The previous definition had not been sufficiently precise, and as a result the meeting agreed that the category was better described as:



	“Capable of High Manoeuvrability (> 5G acceleration)  and High Speed (>400 KTS)”



Mr Soren Dissing-Andersen then presented WP 6 which included a service description template on Controller Access Parameters as had been requested at the Brussels meeting. The action item had been identified as a means of validating the need for such a service, or whether existing ADS capabilities were sufficient to fulfil the stated operational requirement. The parameters seen as being made availble to the controller were:



heading;

speed;

vertical rate; and,

selected altitude.



These parameters, among others, were identified as necessary for the enhanced surveillance systems being developed in Europe as an aid to better ground-based conflict prediction and detection, and to enhance short term collision avoidance. It was noted that the first three of these parameters had been previously identified in the proposed downlink of aircraft parameters (DAP) service at earlier ADSP meetings. After some discussion it was agreed that they were already available from the aircraft in the air vector ADS message, and the currency of the data could be assured by the choice of an appropriate periodic contract. The ground flight data processing system would need to be designe to permit controller access to this information on an as-needed basis.



Soren agreed to revise the service description to incorporate it into the ADS, and ADS-B chapters in the manual in a similar manner to the inclusion of downstream clearance, and departure clearance within the CPDLC section.



The subject of “selected altitude” generated much discussion. Implementation plans in Europe foresee the use of aircraft derived data, including selected altitude as defined in ICAO DOC9688 Manual on Mode-S specific services, to ensure the required performance of future ATC decision making support tools.  Some concern was voiced on the value of such a parameter as the mix of aircraft avionics, and differing aircraft operator procedures could not guarantee exactly what the parameter would contain. There was a danger that the Panel would be put in the position of not only mandating specific carriage of aircraft avionics in regard to MCPs or FMSs, but also of dictating standardized pilot procedures.



However it was recognized that this problem was of crucial importance in core European airspace today, and needed resolution now! There was no immediate simple answer in the global sense, and the meeting recognized that this could be a case where the applicability should initially be pursued on a regional basis.



Mr Luc Delfanne presented a paper suggesting the inclusion of the aircraft’s Mode-A transponder code selection in the ADS and ADS-B position messages as an aid to validating the aircraft’s navigational integrity. It was also seen as assisting in the smooth transition between dependent and independent surveillance served airspaces. It was agreed however that the transponder code could be queried by other data link means (e.g. CPDLC) as well as voice. The need to add this additional information to the ADS or ADS-B messages was therefore not seen as a requirement



Working Paper 8, also presented by Luc, identified a problem which had arisen during simulation trials of ATN SARPs compliant communications. It appeared that when a required event threshold parameter was not uplinked to the aircraft, the aircraft equated the missing mandatory parameter to zero, and immediately began to spew out event messages. The paper therefore questioned the permissability of zero as a valid parameter in the relevant ranges and resolutions. The group agreed that zero was valid.



Meeting participants who were well versed in ATN protocols were of the opinion that a zero value of itself should not initiate such a response. Should a mandatory parameter be missed out, the aircraft avionics should catch the error and abort. Then again, the ground implementation should flag the missing field to the operator, and inhibit its transmssion until corrected. However, there were some uncertainties as to the airborne system behaviour. For instance the FMS versus the ADS parameter sampling could lead to a continuous generation of reports when the event contract parameter is checked against the previous sampling particularly if the deviation setting was extremely small.



Working group members with access to ATN simulators were invited to carry out similar trials, and report back. The ATNP was now aware of the potential problem and will consider the need for guidance material to be provided to implementors.



Agenda item 2:	Review amendment proposals (operational requirements) for Annexes 2 and 11)

Agenda item 3:	Review amendment proposals (operational requirements) forPANS/RAC Doc.4444)



Only one paper was presented on this item, by Don MacLean. It was tabled under both agenda items 2 and 3 in both working groups as it addressed both ADS and CPDLC, and both the Annexes and the PANS/RAC. it comprised a consolidated list of operational requirements which had been compiled prior to the preparation of the manual, and was seen as a starting point for identifying the material which should be incorporated in appropriate ICAO documents.



The group questioned the wisdom of returning to such potentially out-dated material and it was agreed that it might be better to examine the manual on a page-by-page basis. Thus, while the paper was itself of little value, it provided the catalyst for such a review.



It was decided that the review would initially identify paragraphs and text which should be captured, identify its potential destination in the ICAO documents, and - if possible - develop appropriate redline/strike-out text.



It became obvious in the first run through the document that by far the most, if not all, the material in the manual should be reflected in the PANS/RAC and as a result the work on agenda items 2 and 3 procedded in parallel. On the first run through the text was captured, and anotated. Where the retention of the material was debatable it was captured and flagged as questionable for later review. 



In support of the exercise, M. Jean-Francois Grout presented WP5, which proposed procedures for the use of ADS based on experience in the South Pacific. The proposal was to include the material in PANS/RAC. After discussion it was felt that while most of the suggestion appeared to fit into a PANS/RAC  context, some were requirements which would be better in the Annexes. Amended text would be incorporated in the other material being considered by the group as discussions progressed.



 After further consideration, the first proposed cut of material was reviewed, and further refined taking advantage of the advice of the Panel Secretary.



It turned out that much of the manual appeared appropriate for inclusion in the PANS/RAC as new Parts 12 through 21, each describing the operational aspects of the ATS Datalink Applications, from DLIC to ADS-B. Introductory material was also seen as being appropriate to Part 2, section 20. 



In regard to the ADS material it was noted that the ADS Message Blocks had been incorporated in the PANS/RAC for some time now. There was much discussion as to the wisdom of leaving the material in the position reporting section, or moving it into the proposed ADS Part. Arguments for and against this course of action were requested for the London meeting.



Mr Tony Galdo volunteered to extract relevant material from the ADS/SSR appendix to the ADS part of the manual to ensure that they were captured in the PANS/RAC.



An initial consolidated redline/strikeout version of the material is included as Appendix D. Participants were tasked with taking the identified material and preparing appropriate redline text for the appropriate ICAO documents. To expedite processing at the next meeting, the proposed additions would be sent to the Secretary, Chris Dalton for inclusion in a single, focussed working paper.



Agenda Item 4: other business.



Mr Sumiya Masami presented an update on the progress of the CNS/ATM trials taking place in Japan. The group noted the progress to date, and voiced their appreciation for the update. It was noted that there was a time discrepancy between the aircraft time and UTC. It was later confirmed that the time difference comprised the known, and hence processable, difference between GPS and  UTC.



Mr Heribert Lafferton presented the latest version of the ADSP data lexicon, with an increased number of source documents researched, which had resulted in the identification of many more duplications. The Secretary drew the Group’s attention to the fact that one such duplication had been identified by the ANC in regard to the definition of ADS Contract, which differed between ADSP usage and ATN SARPs. In order to facilitate the acceptance and publication of the Manual it was crucial that the two definitions be brought in line, or the reason for the differences made clear. It was noted that operationally there was a need for only demand, periodic and event contracts and emergency mode between the ground and the air. Ground-ground forwarding of ADS reports was another function that had been incorporated. The technical implementation of these requirements had resulted, in all cases, in contracts. It was agreed that the ADSP definition be expanded with a note to add clarity to the manual and the SARPs.



Returning to the lexicon, one of the difficulties faced by Heribert in the compilation of the document was the dynamic nature of many of the sources. The references to ADS-B MASPS were already out-dated, and it was stated that Working Group B would be revisiting some of the D-ATIS definitions. As a result of the discussions at the Brussels meeting, some of the definitions in relation to air-to-air ADS-B were in the process of negotiation between the Panel and SICASP, with both sets of definitions being needed until agreement could be reached.



In other cases there appeared to be system-specific reasons why two versions of a definition might be needed. As a result of the above, and recognizing the sheer volume of the document, the group could not carry out a duplicate-by-duplicate review and take definitive decisions. Members were asked to review the lexicon between Working Group meetings and channel their findings through Heribert who kindly volunteered to continue this massive exercise.



Chris voiced his appreciation on behalf of ICAO as the lexicon would provide valuable assistance in the compilation of a definitive software database package including precise definitions, indicating where specific services or systems might require modifications to, or expansions of, the base definition.



Future Work:



The group identified the work programme arising from the meeting, with target dates when the tasks should 

be completed:



Progress operational requirements for air-to-air ADS-B applications	London

Impact of ADS-B on conventional ATS					London

Progress work on Emergency Mode						ADSP/5

Progress work on Controller Access Parameters				Ongoing

Progress work on Annexes and PANS/RAC			ADSP/5 (London update)

Other business		a)	Lexicon

			b)



Discussion on the administrative arrangements for the forthcoming London meeting in June were deferred until the joint A & B meeting.



The group expressed appreciation for the excellent work behind the scenes by Ms Regina Porzio and Ruby Galvan. Their efforts in producing the required copies and generally solving the administrative problems made the work of the group so much more efficient.



The meeting closed at 16.15 on Thursday 26 February, 1998





G.	3.7Establishment and Operation of Emergency and/or urgency Mode



1.	This function allows the avionics to initiate emergency and/or urgency mode, either on instruction from the pilot or automatically.  Emergency and/or urgency mode is entered between the aircraft and all ground systems that currently have periodic or event contracts established with that aircraft.



2.	Any existing periodic contract is suspended during operation of the emergency and/or urgency mode.  Neither an event nor a demand contract is affected.  The emergency reporting rate on initiation of the emergency mode is the lesser of one minute or half of any existing periodic contract rate.



3.	The position, time and FOM are sent with each ADS emergency mode report, and the aircraft identification and ground vector sent with every fifth message.



H.	3.8Modifying an Emergency and/or urgency Mode



1.	This capability allows the ground system to send an emergency and/or urgency mode modification message to the avionics.  The avionics modifies the reporting rate of the emergency and/or urgency mode, and then sends the emergency and/or urgency reports at the new interval.  This only affects the emergency and/or urgency mode reports to the ground system making the request.

2	This capability allows the avionics to modify the emergency and/or urgency mode either on instruction from the pilot or automatically due to a change in the emergency and/or urgency indicators.



I.	3.9Cancellation of Emergency and/or urgency Mode



1.	This function allows the pilot to cancel the emergency and/or urgency mode, or the ground system to cancel the emergency and/or urgency mode indication.



2.	When the pilot cancels emergency and/or urgency mode , the avionics sends a cancel emergency and/or urgency mode message to each ground station receiving the emergency and/or urgency mode reports.  If there was a periodic contract in place before the emergency and/or urgent situation was declared, it is reinstated.



3.	When the ground system cancels the emergency and/or urgency mode indication, the avionics continues to send ADS reports to the ground system as in emergency and/or urgency mode, but the reports are no longer designated as emergency and/or urgency reports by the ground system.

�J.	3.10Summary Table of ADS Functions



1.	Table 3-1 summarizes ADS functionality described above.



Message�Purpose�Triggering Conditions�Source/

Destination��Demand Contract Request�Obtain single ADS report on demand, specifying what  data are to be reported�Controller/FDPS request�Ground/Air��Periodic contract request�Request establishment of routine ADS reporting contract; specifying what data are to be reported and at what rate�Airspace proximity, changing airspace conditions�Ground/Air��Event contract request�Request establishment of event ADS contract; specifying certain flight conditions under which relevant data will be reported�Airspace proximity, changing airspace conditions�Ground/Air��Non�compliance notification�Indicates which data cannot be complied with for a given contract�Contract establishment�Air/Ground��ADS report�Provide ADS data according to contract request�Contract conditions for initiating a report are met�Air/Ground��Cancel contract request�Request cancellation of a specific contract�Air traffic conditions no longer require certain reporting�Ground/Air��Cancel all contracts�Request cancellation of all contracts�Air traffic conditions no longer require any ADS reports from the avionics�Ground/Air��Cancel emergency and/or urgency mode�Indicates cancellation of previously declared emergency and/or urgency state�Pilot canceled emergency and/or urgency mode�Air/Ground��Negative acknowledgment�Indicates that an error has been detected or that the avionics cannot comply with any part of the contract, indicating reason�Contract establishment, cancellation�Air/Ground��Modify Emergency and/or urgency Mode�To change Emergency and/or urgency Mode Reporting Rate



To indicate change in emergency and/or urgency indicators�Controller/FDPS request







Pilot/avionics�Ground/Air







Air/ground��Acknowledgment�Indicates that avionics  can comply with contract, however the avionics is unable to send the initial report within 0.5 seconds�Contract establishment, cancellation, Cancel emergency and/or urgency mode indication�Air/Ground��
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	SUMMARY OF DISCUSSIONS AND CONCLUSIONS



	(Presented by Rapporteur WG/B)





1.		Introduction and Working arrangements



1.1			Since the fourth meeting of the Automatic Dependent Surveillance Panel (ADSP/4, Montreal, 9 to 20 September 1996), the Working Group B (WG/B) had progressed its work through correspondence, a working group meeting (13 to 24 January 1997, Atlanta, Georgia, United States), a joint meeting of working groups A and B (5 � 9 May 1997, Toulouse, France), a working group meeting (8 to 11 July 1997, Gold Coast Australia), a joint meeting of working groups A and B (22 to 26 September, Montreal Canada) and a working group meeting (9 to 12 December 1997, Brussels Belgium).



1.2			The meeting was chaired by Jean-François Grout (Rapporteur) and the Secretary of the ADSP, Mr. Chris Dalton, provided advice and co�ordination support for the meeting.



1.3			The meeting was held in Atlanta, USA and was attended by 9 panel members and 9 advisors.  A list of participants is at Appendix A.



1.4			A list of working papers is at Appendix B.





2.		Introduction



2.1			The meeting opened with a review of the draft agenda, which had been circulated by the Secretary.  The meeting approved the following agenda:



Agenda Item 1:	Review Amendments  proposals for the AIDC, CPDLC and D-FIS parts of the manual for completeness and clarity;



Agenda Item 2:	Review amendments proposals (operational requirements) for Annexes 2 and 11 as it relates to the CPDLC and D-FIS parts of the manual; and



Agenda Item 3:	Review amendments proposals (procedures) for the PANS-RAC as it relates to the CPDLC and D-FIS parts of the manual.







3.	Agenda Item 1:	Review Amendments  proposals for the AIDC, CPDLC and D-FIS parts of the manual for completeness and clarity



3.1			The group was presented with WP/101 which suggested to add a new appendix to chapter 3 of the CPDLC part of the manual. This appendix would provide average message rates for the CPDLC application for sizing purposes in the same way than what was done for ADS and D-FIS. The group accepted the suggestion and decided that such information would follow the same format than what was done for ADS. The group agreed that in the particular case of CPDLC it was more relevant to describe the exchange of information on a sector basis and therefore decided to include a specific reference to sector in the table. The result of that work was a new appendix to chapter 3 which can be found at Appendix C. The group accepted this new appendix which will be proposed for inclusion in the manual at ADSP5.



3.2			The group was then presented with WP/103,104, 105 and 111 which suggested amendments to the ATIS data glossary, and to the ATIS variables range and resolutions in the D-FIS part of the manual. Those four papers were discussed simultaneously as they provided complementary information on D-ATIS. Two of the papers were provided by the ICAO secretariat as a result of an action item from Brussels. The group used the papers to complete the work on the ATIS paremeters. While accomplishing this task, the group realised that it would be necessary to indicate that the ATIS service description should be read in conjunction with Annexes 3 and 11. The secretariat still needs to confirm some of the ATIS parameter values.The result of the work of the group can be found at Appendix D and E. The revised  version of these two appendices will be will be presented at the London meeting for approval..



3.3			The group was presented with WP/110 which suggested to adopt a structured approach to define new D-FIS services. This paper among others, suggested that a common provision for broadcast be defined for all D-FIS services requesting to use such a feature. The paper also suggested that for each new D-FIS service, the following characteristics should be defined : phase of flight, type of information to be provided and temporal characteristic of the information. The paper went on suggesting that the data link applications should be analysed following a five steps approaches. 

 

3.3.1	The group stated that one objective of the data link service description template were to collect the characteristics mentioned in the paper. Further to that, the coordination process with the METLINKSG, through the secretariat, was there to ensure that the MET concerns were taken into considerations. Of course, there was always room for improving the process but the group felt confident that the current method allowed for an appropriate capture of the requirements.



3.3.2	Concerning the need to define a common provision for broadcast delivery of FIS information, the group recognized that there would be a need to ensure consistency between the various D-FIS services if broadcast was felt to be required. It was also pointed out that the day broadcast delivery of FIS information would be required, the introduction part of the D-FIS part of the manual would need to be modified. The group concluded not to change the way D-FIS services were delt with, but took note that broadcast would need to be defined in a consistent manner if it was to be used.



3.4	WP/108 was introduced to the group. The wp contained additional text for the AIDC part of the manual. The group accepted the additional text in table 4-6 as it related to missing information concerning one particular message. The revised table will be proposed for inclusion in the manual at ADSP5 and can be found in Appendix F.



4.	Agenda Item 2: Review amendments proposals (operational requirements) for Annexes 2 and 11 as it relates to the CPDLC and D-FIS parts of the manual; and Agenda Item 3: Review amendments proposals (procedures) for the PANS-RAC as it relates to the CPDLC and D-FIS parts of the manual.



4.1	The group was presented with WP/112 which proposed to introduce in the PANS-RAC a new part called "Air/Ground Data Communications Operations and Procedures" which would contain all the information concerning data link applications required in the PANS-RAC. A list of items to be included in this new part was also presented in the paper for consideration by the group. During the discussion, the group considered several options as to where all the procedures that the ADSP would develop would finally stand. The first option was to follow the WP/112 suggestion and include all the information in a new part XI. The second option was to minimize the changes to the PANS-RAC which meant including the new procedures as much as possible in existing parts and putting the procedures which would not fit in already defined parts in new ones. The third option was to create a new PANS-RAC volume for data link which would contain all data link applications related information. This would mean moving some of the existing information out of the part it was lying at the moment to the new volume. 



4.1.1	The group recognized that until the work on the procedures would have sufficiently progressed to have a good indication of the amount of new material to include in the PANS-RAC, it would be difficult to take any decision. The group nevertheless felt that the third option was worth pursuing and asked the secretariat to investigate it. The group also decided to use the list of items proposed in WP/112 as a reminder of the different areas that the CPDLC procedures should cover.



4.2			The group was presented with WP/107 which introduced some CPDLC procedures for consideration by the group.The paper raised the problem of the level of details that the group wanted to reflect in the PANS-RAC. The agreement was to focuse first on general requirements and then expand to specifics.  

4.3			In order to progress the procedure work, the group followed the same method than working group A to structure its work. This lead to the identification of the sections of the CPDLC part of the manual which were felt to contain information important to capture in the ICAO annexes and PANS-RAC. The procedures proposed in WP/107 were also incorporated in that baseline material. Following that exercice, the group defined a list of headings for the CPDLC part of the PANS-RAC. This exercice was useful to decide where the extracted text from the manual would go. The group suggested that the same list of headings could be used for the other application parts of the PANS-RAC. 

4.3.1	The group started then to review the text in order to transform it into PANS-RAC and Annexes material. One particular area was the need to clarify the message elements prohibited from use in a downstream clearance. Further work was also required to completeley describe situations which were only touched in the present version of the draft document (e.g. what to do when an aircraft establishes a CPDLC link with an ATSU which is not the C-ATSU, or how to handle different attributes in received messages). There was also a debate on whether or not any mention should be made of the notion of CDA, NDA and DDA in the PANS-RAC. This issue was unresolved during the meeting and working papers are expected at the next meeting to conclude on this. The use of free text was also recognized to be of specific importance for the PANS-RAC and need further work. The discussion also raised the problem of the use of message UM168 DISREGARD. It appeared that the message could be misunderstood and therefore its use need further considerations.



4.3.2	The result of that work can be found in Appendix G. Working papers against this draft material to improve the text are expected at all subsequent Working Group B meetings. The working papers would also need to explain why those procedures were felt to be necessary in the PANS-RAC.



4.4			IP/1 was presented to the group. This IP contained an updated version of the TAF service description which was first introduced in Brussels. This version should be used as the basis for future work to be done on the TAF service description for subsequent meetings.



5.		Future Work



5.1			The meeting decided to continue its work at the next meeting to be held in London on the development of the amendments to the annexes, as well as the production of procedures related to the use of CPDLC. The review of the CPDLC, D-FIS and AIDC part of the manual for completeness and clarity would also be considered during this meeting. The RCP concept will also be presented and if time permits, the new meteorological data link services (RMIS, TAF, Airep,..) will be further discussed.
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Appendix C

Modification to the Manual to Introduce Appendix D

3.1	Section 3.7.2 of the manual should be modified as follows:

3.7.2	The CPDLC message element description is presented in Appendix A to this chapter.  Appendix B to this chapter contains a data glossary.  Appendix C to this chapter provides data range and resolution.  The expected CPDLC message exchange rates are presented in Appendix D to this chapter.

3.2	Table 3D-1 should be inserted as follows:

PART IV-CONTROLLER PILOT DATA LINK COMMUNICATION

CHAPTER 3 APPENDIX D

CPDLC MESSAGE EXCHANGE RATES

3D.1	In general the rate of CPDLC message exchange is dependent on several factors which include, but are not limited to, the following:

the operational domain (i.e., terminal, en-route, oceanic),

the instantaneous aircraft count,

the percent of pilot-controller messages exchanged using CPDLC data vs. voice

availability of ground-ground connectivity

types of CPDLC service implemented (e.g., departure clearance, transfer of control, frequency assignments)

availability of ADS (i.e., position data, extended projected profiles),

level of automation,

Human Machine Interface (HMI) capabilities/constraints, and

Airspace structure.



3D.2	Table 3.D-1 details the possible message exchange rate in the environments specified.  The rates shown are the expected averages, per flight.

�

�Oceanic-continental en route

 low density�Oceanic

high-density�Continental

high-density�Terminal area

high-density�Aerodrome (includes approach, taxi and departure)��Uplink Messages/

No LACKs Required�5-7 per Sector

1 Route Clearance,

2 Contact/NDA Messages,

1-2 Altitude Messages

1-2 Standby/ Deferred/ Unable Messages�7-11 per

Sector

1 Route Clearance,

2 Contact/NDA Messages,

2-4 Altitude Messages

2-4 Standby/ Deferred/ Unable Messages�5-7 per Sector

1 Route Clearance,

2 Contact/NDA Messages,

1-2 Altitude Messages

1-2 Standby/ Deferred/ Unable Messages�3-7 per Sector

2 Contact/NDA Messages,

1-3 Approach Instructions,

1-2 Standby/ Deferred/ Unable Messages�3



Departure, Taxi , and Landing Clearance Messages��Downlink Messages/

No LACKs Required�4-6 per Sector

Responses to above,

Plus 1-2 Requests�7-9 per

Sector

Responses to above,

Plus 2-4 Requests�4-6 per Sector

Responses to above,

Plus 1-2 Requests�3-6 per Sector

Responses to above,

Plus 1-2 Requests�3

Responses to above

��Uplink Messages/

LACKs Required�9-13 per

Sector

1 Route Clearance,

2 Contact/NDA Messages,

1-2 Altitude Messages

1-2 Standby/ Deferred/ Unable Messages 

Plus a LACK for each Message Received�14-20 per Sector

1 Route Clearance,

2 Contact/NDA Messages,

2-4 Altitude Messages

2-4 Standby/ Deferred/ Unable Messages 

Plus a LACK for each Message Received�9-13 per Sector

1 Route Clearance,

2 Contact/NDA Messages,

1-2 Altitude Messages

1-2 Standby/ Deferred/ Unable Messages 

Plus a LACK for each Message Received�6-13 per Sector

2 Contact/NDA Messages,

1-3 Approach    Instructions,

1-2 Standby/ Deferred/ Unable Messages 

Plus a LACK for each Message Received�6

Departure, Taxi , and Landing Clearance Messages 

Plus a LACK for each Message Received��Downlink Messages/

LACKs Required�9-13 per Sector

Responses to above, Plus 1-2 Requests,

Plus  a LACK for each Message Received�14-20 per Sector

Responses to above, Plus 2-4 Requests,

Plus  a LACK for each Message Received�9-13 per Sector

Responses to above, Plus 1-2 Requests,

Plus  a LACK for each Message Received�6-13 per Sector

Responses to above, Plus 1-2 Requests,

Plus  a LACK for each Message Received�6

Responses to above,

Plus  a LACK for each Message Received��Instantaneous number of aircraft to be supported per ATSU�300�750�1250�450�250��Table 3D-1.  Exchange Rates Expected for CPDLC Messages

 

NOTE:  The figures in Table 3D-1 do not include LACKs to LACK Messages

4.	Recommendation

4.1	The meeting is invited to consider the CPDLC message exchange rates material for inclusion in Part IV, Chapter 3, Appendix D of the Manual of ATS Data Link Applications.
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APPENDIX D

D-ATIS Glossary

Note: Chris to add a note indicating that this document should be read in conjunction with Annex 3 and 11.

Aerodrome.  indicates the aerodrome for the D-ATIS information.

Air temperature.  indicates the outside air temperature representative of the runway(s).  Expressed as Temperature.

Altimeter setting.  indicates the QNH for the aerodrome.

Approach area MET.  text providing information on significant meteorological phenomena in the approach area.

Arrival and/or Departure indicator.  indicates which type of D-ATIS information is provided (i.e. arrival, departure, or combined).

Arrival runways in use.  indicates landing runway(s).  Expressed as one or more of Runway.

ATIS designator.  provides a letter identifying the D-ATIS iteration.

Braking action.  indicates the braking action in case of contaminated runway conditions as nil, poor, fair, or good, as well as associated explanatory text (optional).

Note: Hanson says can have (-meter values. Chris to check braking action values are consistent throughout the world.

CAVOK. replaces Cloud, Visibility and Present Weather  when the conditions specified in Annex 3 paragraph 4.13.2 are met. 

Climb out area MET.  text providing information on significant meteorological phenomena in the climb out area.

Cloud amount. expressed as sky clear (SKC), few (FEW), scattered (SCT), broken (BKN), or overcast (OVC).

Cloud height.  indicates the height of the base of the clouds above ground level in meters or feet.

Cloud type. identified only for cumulonimbus and towering cumulus.

Cloud.  provides the Cloud amount, Cloud height and Cloud type, where appropriate, of any cloud below 1 500 m (5 000 ft) or below the highest minimum sector level whichever is greater, or any cumulonimbus.  Replaced by Sky obscured when required.

Contract number.  identifying number of each contract.

Contract termination.  indicates that the D-ATIS contract is terminated.

Contract type.  Distinguishes between the types of D-ATIS provided (demand or contract).

Date.  provides date as Year, Month, and Day.

Day.  indicates day of month displayed as a two digit number.

Departure runways in use.  indicates departure runway(s).  Expressed as one or more of Runway.

Descriptor qualifier.  describes a present weather phenomenon as: shallow, partial, patches, low drifting, blowing, shower(s), thunderstorm, or freezing.

Dew point temperature.  indicates the outside dew-point temperature representative of the runway(s).  Expressed as Temperature.

Holding delay.  indicates an unplanned delay prior to the initiation of the next phase of flight.

Intensity qualifier. describes a present weather phenomenon as: light, moderate, or heavy.

Month.  indicates month of a year displayed as a two digit number.

NOSIG.  contraction for no significant weather indicating that none of the Present weather elements are expected to reach, change, or pass specific threshold criteria.

Other essential operational information.  text providing operational information not covered by the other available parameters.

Present weather type.  Identifies the present weather as precipitation (i.e. drizzle, rain, snow, snow grains, ice crystals, ice pellets, hail or small hail and/or snow pellets), obscuration (i.e. mist, fog, smoke, volcanic ash, widespread dust, sand or haze) or other weather phenomena (i.e. dust/sand whirls, squall, funnel clouds (tornado/waterspout), sandstorm or duststorm). 

Present Weather.  Gives the present weather occurring at or near the aerodrome.  The present weather phenomena are selected from the Present weather type which is described by an Intensity qualifier, Proximity qualifier,or  Descriptor qualifier.

Proximity qualifier. describes if a present weather phenomenon is occurring in the vicinity of the aerodrome.

Note: Chris to check if other values apart from INVICOF are used as proximity qualifiers. (The ranges and resolution table should be changed accordingly).

Runway .  provides the identity of a runway using a Runway number and optionally an additional Runway letter.

Note: Chris to decide between Runway or Runway Designator.

Runway arresting system condition.  describes the runway arresting system condition as either up, down, or unavailable.

Runway arresting system location.  describes the runway arresting system location as being either at the arrival or departure end of the runway.

Runway letter.  describes a runway as having no parallel runway, or being LEFT LEFT, LEFT, LEFT CENTER, CENTER, RIGHT CENTER, RIGHT, RIGHT RIGHT.

Chris to confirm runway letters against Annex 16

Runway number.  identifies the runway by a two digit number.

Runway visual range (RVR). The range (in meters or feet* ) over which the pilot of an aircraft on the centre line of a runway can see the runway surface markings or the lights delineating the runway or identifying its centre line.  RVR values are representative of touchdown zone, mid-point and stop-end which are included when available,  reported as inoperative or not reported, when applicable.  Otherwise, only the value representative of the touchdown zone is provided.  RVR includes the Runway and, if required, the RVR Variation Qualifier.

RVR Variation Qualifier .  provides the lowest  and the highest RVR (in meters or feet* ) separated by the designator “V” during varying RVR conditions.

Significant meteorological phenomena.  gives information on significant meteorological phenomena specific to Approach area MET, Take-off area MET, and Climb-out area MET.

Note: Chris to check what the above Significant MET information can be.

Significant runway surface conditions.  text describing conditions on the runway surface such as depth of water, slush, snow, etc. Expressed on a per Runway basis by text describing the runway condition(s).

Sky clear.  describes sky conditions when there is no cloud, no restrictions on Vertical visibility, and CAVOK is not appropriate.  Expressed as “SKC”.

Sky obscured.  contains an indefinite indicator (“VV”) and Vertical visibility, when available.

Specific ATIS instructions.  gives instruction to the pilot to acknowledge the receipt of the ATIS message upon initial contact.

Status of arresting system.  indicates when an arresting system constitutes a potential hazard.  Expressed as Runway, Runway arresting system location, and Runway arresting system condition.

Surface wind direction indicated in degrees magnetic.

Note: Chris to check if the degrees should be “magnetic” everywhere.

Surface wind speed indicated in km per hour or knots.

Surface wind variations. provides significant variations of wind direction and wind speed in terms of two extreme directions and maximum wind speed (gusts).  Expressed as Surface wind speed and two of Surface wind direction.

Surface wind. indicated as surface wind direction, surface wind speed, and when appropriate, surface wind variations.

Take-off area MET: text providing information on significant meteorological phenomena in the take-off area..

Temperature.  indicates the temperature in degrees Celsius.

Time of observation. time at which the meteorological observation was made.  Expressed in hours and minutes UTC.

Transition level.  indicates a change from the published transition level.  Expressed as flight level in hundreds of feet or tens of meters.

Trend type landing forecast.  concise statement of the expected trend of the meteorological conditions at the aerodrome.

Type of Approach.  indicates the type of approach to be expected, as ILS; ILS/DME; Localizer; NDB; VOR; VOR/DME; Non Precision GPS; DME/ARC; Precision Approach Radar; ASR; Visual; Charted Visual CVAP; LDA; FMS; Loran; RNAV; or MLS. 

Vertical visibility.  defined as the vertical visual range (in meters or feet*) into an obscuring medium.  Included instead of Cloud amount, Cloud height and Cloud type when the sky is obscured.

Visibility. expressed in km and meters or statute miles* .

Year.  gives year displayed as a two digit number.

*This unit of measurement is not a primary unit in Annex 5.
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Appendix E



D-ATIS Range and Resolution



VARIABLES�PARAMETERS�Unit�Range/Size�Resolution��Aerodrome ��IA5 String�4 characters���������Altimeter setting�Pressure (SI)�hPA�500-1250�1���Pressure (non-SI)�inches mercury�22.00-32.00�0.01��������Approach area MET��IA5 string�1-128 characters���������Arrival and/or Departure indicator��Enumerated list����������ATIS designator ��IA5 String�1 character���������Braking action�Quality�Enumerated List������IA5 string�1-25 characters���������Climb out area MET��IA5 string�1-128 characters���������Cloud amount��Enumerated List����������Cloud height�Low Cloud height (SI)�Meters�0-3000�30���Low Cloud height 

(non-SI)�Feet�0-10000�100���High Cloud height (SI)�Meters�3000-20000�300���High Cloud height

(non-SI)�Feet�10000-60000�1000��������Cloud type��Enumerated List����������Contract number��Integer�1-256�1��������Contract type��Enumerated List����������Day��Day of month�1-31�1��������Descriptor qualifier��Enumerated List����������Holding delay��IA5 String�1-200 characters���������Intensity qualifier��Enumerated List����������Month��Month of Year�1-12�1��������Other essential operational information��IA5 String�1-250 characters���������Present weather type��Enumerated List����������Proximity qualifier��???����������Runway arresting system condition��Enumerated List����������Runway arresting system location��Enumerated List����������Runway letter��Enumerated List����������Runway number��Integer�1-36�1��������RVR��Enumerated List�����RVR (SI)�Meters�0-800�25����Meters�800-1500�100���RVR (non-SI)�Feet�0-1000�100����Feet�1000-3000�200����Feet�3000-6000�500��������Significant runway surface conditions��IA5 string�1-256 characters���������Specific ATIS instructions��IA5 string�1-64 characters���������Surface wind direction��Degrees�10-360�10��������������Surface wind speed�Wind Speed Meters (SI)�KM/Hour�0-500�1���Wind Speed Knots 

(non-SI)-�Knots�0-200�1��������Take-off area MET��IA5 string�1-128 characters���������Temperature�Temperature C (SI)�Degrees Celsius�-80 - +60�1��������Time of observation�Time hours�Hours of day�0-23�1���Time minutes�Minutes of hour�0-59�1��������Transition Level�Flight level (SI)�Meters�1000-20000�10���Flight level (non-SI)�Feet�3000-60000�100��������Trend type landing forecast��IA5 string�1-256 characters���������Type of Approach��Enumerated list����������Vertical visibility�Visibility (SI)�Meters�0-3000�30���Visibility (non-SI)�Feet�0-10000�100���Not Available��NULL���������Visibility�Visibility (SI)�Meters�0-500�50���Visibility (SI)�Meters�500-4900�100���Visibility (SI)�Kms�5-10�1���Sixteenths (non-SI)�Statute Mile�0-3/8�1/16 th���Eights (non-SI)�Statute Mile�3/8-2�1/8 th���Fourths (non-SI)�Statute Mile�2-3�¼ ths���Miles (non-SI)�Statute Miles�3-15�1���Fives (non-SI)�Statute Miles�15-50�5��������Year��Integer�00-99�1��Note: SI refers to Annex 5 primary units where non-SI refers to Annex 5 alternative units.



Table 6B-1:  D-ATIS Variables Range and Resolution



�APPENDIX F



�PRIVATE ��Message�Purpose�Message Contents��AppStatus�Inform an adjacent center that the transmitting center's ATC application is online�Nil��AppAccept�Acknowledge acceptance of a received message.�Nil��AppError�Signal that a received message contained an error.�Message type

Component type

Error code

Error data��

	Table 4-6:  AIDC Application Management Message Contents
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AUTOMATIC DEPENDENT SURVEILLANCE PANEL



WORKING GROUP B MEETING



Atlanta, 3-6 March 1998



Information Paper



Prepared by G. Anderson



	Summary 



This information paper presents an update to the TAF Service description appendix discussed in Brussels.��

1.	Discussion

1.1	This information paper presents an update of the work in progress on review of the appendix material to the TAF Service description presented as WP-112 in Brussels.  

1.2	The action from the Brussels meeting indicated that the Secretary and others should coordinate with the meterological offices to ensure that the material was correct.  The work to date by the FAA has indicated that numerous carryovers from the material used to compile the METAR Service description were erroneously left in the TAF material.  As such, the attached is formatted as a complete replacement of the appendix to WP-112 from Brussels.  This work in progress is offered to the meeting as information for States to use in their own review prior to the London meeting.



�Appendix A - FISComm and Data Structure Glossary



This appendix defines the FISComm system needed to support the TAF data link Service and defines the semantics (data meaning) of the ASN.1 data structures used in the TAF data link service messages.



A.1	FISComm Overview



The term "FISComm" as used in this document includes all components and units, including software, necessary for the aircraft equipment to support Flight Information Service Request/Reply Data Link (FISRDL) communications.  A FISComm implementation will include an application process and an interface with the Aeronautical Telecommunication Network (ATN).  The ATN provides the media and protocols to conduct data link communications.



FISComm provides the aircraft with air-ground data communications for FIS services.  In this manner a pilot (and/or aircraft avionics) can obtain various FIS products and services on a request/reply basis.  The initial options for request/reply FIS products and services include:



				Precipitation Map

				Terminal Weather Information for Pilots (TWIP) Service

				Automatic Terminal Information Service (ATIS) 

				Hazardous Weather Advisory

				Aviation Routine Weather Report (METAR) 

				Aerodrome Forecast (TAF)

				Winds and Temperatures Aloft Forecast

				Pilot Report (PIREP)

				Notice To Airmen (NOTAM)



Operationally, pilots (and/or aircraft avionics) can request FIS products and services as desired during preflight or inflight operations.  FISComm enables this request of FIS products and services by establishing an association with a FIS Ground System.  The FISComm and FIS Ground System will then exchange messages to effect the request and receipt of FIS information by the FISComm.  The FISComm will initiate this message exchange.  In addition the FISComm provides for the formation and encoding of downlink messages as well as the decoding and interpretation of uplink messages.



The key functional areas of the FISComm are as follows:



	-	FISRDL downlink message generation and encoding

	-	FISRDL uplink message decoding and interpretation

	-	ATN interface





A.2	FISComm Definition



FISComm shall consists of one (and only one) of the Application Processes as defined in the following subsections.  The RoutineFIS Application Process (AP) will consists of downlink and uplink message processing in accordance with the following requirements.



a.  The RoutineFIS AP shall interpret the message abstract syntax defined in this section in accordance with ISO/IEC JTC 1/SC 21 Draft International Standard ISO/ISE DIS 8824 Specification of Abstract Syntax Notation One (ASN.1), dated April 1990.



b.  The RoutineFIS AP shall use ISO/IEC JTC 1/SC 21 Draft International Standard ISO/ISE DIS 8825-2 Packed Encoding Rules (PER) - Basic Unaligned, dated June 1993, or a functionally equivalent means, for the encoding of RoutineFIS AP transfer syntax.



c.  The RoutineFIS AP shall use ISO/IEC JTC 1/SC 21 Draft International Standard ISO/ISE DIS 8825-2 Packed Encoding Rules (PER) - Basic Unaligned, dated June 1993, or a functionally equivalent means, for the decoding of RoutineFIS AP abstract syntax.



d.  The RoutineFIS AP shall interpret the message semantics in accordance with Sections A.3 - A.7 of this Appendix.



e.  The RoutineFIS AP shall utilize the Connection Mode Transport Service as defined in Appendix C of this document.    





	A.3	RoutineFISDownlink Module Definition



a.  The RoutineFIS AP shall be capable generating a [RoutineFISDownlinkMessage] for the purpose of requesting a specific FIS service from a peer ground system.



b.   The RoutineFISDownlink module shall conform to the abstract syntax as shown below:



�include  \c WrdPrfctDos C:\\FISMOPS\\WORKING\\ASN\\RFISDWN.ASN�

RoutineFISDownlink  DEFINITIONS IMPLICIT TAGS ::= BEGIN



RoutineFISDownlinkMessage ::= SEQUENCE

{

  MsgIdentificationNumber, 

  RoutineFISDownlinkMsgElementId,

  VersionNumber

}

       

MsgIdentificationNumber ::= INTEGER (0..63)



RoutineFISDownlinkMsgElementId ::= CHOICE

{

  �� Preciptation Map Request

  [0] PrecipitationMapRequest.PrecipitationMapRequestMessage,



  �� Terminal Weather Information for Pilots (TWIP) Service Request

  [1] TWIPRequest.TWIPRequestMessage,



  �� Automatic Terminal Information Service (ATIS) Request

  [2] ATISRequest.ATISRequestMessage,

  

  �� Hazardous Weather Advisory Request

  [3] HazardousWxAdvisoryRequest.HazardousWxAdvisoryRequestMessage,



  �� Aviation Routine Weather Report (METAR) Request

  [4] METARRequest.METARRequestMessage,



  �� Aerodrome Forecast (TAF) Request

  [5] TAFRequest.TAFRequestMessage,



  �� Winds and Temperatures Aloft Forecast Request

  [6] WindsTempsAloftForecastRequest.WindsTempsAloftForecastRequestMessage,



  �� Pilot Report Request

  [7] PilotReportRequest.PilotReportRequestMessage,



  �� Notice To Airmen (NOTAM) Request     

  [8] NOTAMRequest.NOTAMRequestMessage,



  ��Reserved for future products and services

  [255] Reserved



Reserved ::= NULL



VersionNumber ::= INTEGER (0..15)



END



�c.  Encoded messages shall be padded with bits set to the zero value at the end of the message to achieve an integral number of octets.





	

	A.4	RoutineFISUplink Module Definition



a. The RoutineFIS AP shall be capable of receiving and interpreting a [RoutineFISUplinkMessage] from a peer ground system in response to previously sent [RoutineFISDownlinkMessage].



b.  RoutineFISUplink module shall conform to the abstract syntax as shown below:



�include  \c WrdPrfctDos C:\\FISMOPS\\WORKING\\ASN\\RFISUP.ASN�

RoutineFISRequestReplyUplink  DEFINITIONS IMPLICIT TAGS ::= BEGIN



RoutineFISUplinkMessage ::= SEQUENCE

{

  MsgIdentificationNumber, 

  RoutineFISUplinkMsgElementId

}



MsgIdentificationNumber ::= INTEGER (0..63)



RoutineFISUplinkMsgElementId ::= CHOICE

{

  �� Preciptation Map Reply

  [0]  PrecipitationMapReply.PrecipitationMapReplyMessage,



  �� Terminal Weather Information for Pilots (TWIP) Service Reply

  [1]  TWIPReply.TWIPReplyMessage,



  �� Automatic Terminal Information Service (ATIS) Reply

  [2] ATISReply.ATISReplyMessage,



  �� Hazardous Weather Advisory Reply

  [3] HazardousWxAdvisoryReply.HazardousWxAdvisoryReplyMessage,



  ��  Aviation Routine Weather Report (METAR) Reply

  [4] METARReply.METARReplyMessage,



  �� Aerodrome Forecast (TAF)  Reply

  [5] TAFReply.TAFReplyMessage,



  �� Winds and Temperatures Aloft Forecast Reply

  [6] WindsTempsAloftForecastReply.WindsTempsAloftForecastReplyMessage,



  �� Pilot Report Reply

  [7] PilotReportReply.PilotReportReplyMessage,



  �� Notice To Airmen (NOTAM) Reply     

  [8] NOTAMReply.NOTAMReplyMessage,



  ��FIS Uplink Error Message

  [255] FISUplinkErrorMessage

}



FISUplinkErrorMessage ::=  ENUMERATED

{

  applicationError   (0),

  duplicateMsgIdentificationNumber   (1),

  commandedTermination   (2),

  insufficientData   (3),

  unexpectedData   (4),

  invalidData(5),

  serviceTemporailyUnavailable   (6),

  serviceNotAvailable   (7),

  reserved   (15)

}



END



��include  \c WrdPrfctDos C:\\FISMOPS\\WORKING\\ASN\\HZWXREQ.ASN�

�

	A.5	TAFRequest Module Definition



a.  The TAFRequest module shall conform to the abstract syntax as shown below.



�include  \c WrdPrfctDos C:\\FISMOPS\\WORKING\\ASN\\METARREQ.ASN�

TAFRequest  DEFINITIONS IMPLICIT TAGS ::= BEGIN



TAFRequestMessage ::=  LocationIdentifier



LocationIdentifier ::= IA5String  (SIZE (4))



END



�

	A.6	TAFReply Module Definition



a.  The TAFReply module shall be interpreted in accordance with the abstract syntax as shown below.



�include  \c WrdPrfctDos C:\\FISMOPS\\WORKING\\ASN\\METARREP.ASN�

TAFReply DEFINITIONS IMPLICIT TAGS ::= BEGIN 



TAFReplyMessage ::= CHOICE

{

  [0] TAFForecast,

  [1] TAFErrorResponse

}



TAFForecast ::= SEQUENCE SIZE (1..8) OF TAF



TAF ::= CHOICE

{

  [0] TAFCharacterForecast,

  [1] TAFBitOrientedForecast

}



TAFCharacterForecast ::= IA5String (SIZE(0..8191))



TAFBitOrientedForecast ::= SEQUENCE

{

  TAFIndicator,

  AMDIndicator   OPTIONAL,

  ICAOLocalID,

  DateAndTimeOfReport,

  DateAndTimeValid,

  ForecastConditions,

  SEQUENCE SIZE (0..48) OF ForecastConditionsChange   OPTIONAL,

  SEQUENCE SIZE (0..7) OF ForecastTemperature   OPTIONAL

}



TAFIndicator ::= NULL



AMDIndicator ::= NULL



��Starting ICAOLocalID Group

ICAOLocalID ::= IA5String (SIZE (4))



��Starting DataAndTimeOfReport Group

DateAndTimeOfReport ::= SEQUENCE

{

  DayOfMonth,

  Timehours,

  Timeminutes,

  UTCIndication

}



DayOfMonth ::= INTEGER (1..31)

��Units = 1 Day, Range (1..31)



Timehours ::= INTEGER (0..23)

��Units = 1 Hour, Range (0..23)



Timeminutes ::= INTEGER (0..59)

��Units = 1 Minute, Range (0..59)



UTCIndication ::= NULL



��Starting DateAndTimeValid Group

DateAndTimeValid ::= SEQUENCE

{

  DayOfMonth   OPTIONAL,

  TimehoursValid

}



TimehoursValid ::= SEQUENCE

{

  TimehoursBegin,

  TimehoursEnd

}



TimehoursBegin ::= Timehours



TimehoursEnd ::= INTEGER (1..24)

--Units = 1 Hour, Range (1..24)



��Starting ForecastConditions  Group

ForecastConditions ::= SEQUENCE

{

  ForecastWind   OPTIONAL,

  ForecastVisibility   OPTIONAL,

  ForecastWeather   OPTIONAL,

  ForecastCloud   OPTIONAL,

  ForecastWindshear   OPTIONAL,

  SEQUENCE SIZE (0..6) OF ForecastIcing   OPTIONAL,

  SEQUENCE SIZE (0..6) OF ForecastTurbulence   OPTIONAL

}



ForecastWind ::= WindGroupVariabilityAppended 



��Starting WindGroupVariabilityAppended  Group

WindGroupVariabilityAppended ::= SEQUENCE

{

  MeanWindDirection,

  MeanWindSpeed,

  GustSpeed   OPTIONAL,

  WindSpeedUnits,

  WindVariationInfo OPTIONAL

}



MeanWindDirection ::= CHOICE

{

  [0] Variable,

  [1] WindDirection

}



Variable ::= NULL



WindDirection ::= INTEGER (10..360)

��Units = 1Degree in 10Degree increments, Range (10..360)



MeanWindSpeed ::= WindSpeed 



WindSpeed ::= CHOICE

{

  [0] WindSpeedKMeterPerHour,

  [1] WindSpeedKnots,

}



WindSpeedKMeterPerHour ::= INTEGER (0..511)

��Units = 1 kilometer/hour, Range (0..511)



WindSpeedKnots ::= INTEGER (0..255)

��Units = 1 knot, Range (0..255)



GustSpeed ::= SEQUENCE

{

  GustIndicator,

  MeanWindSpeed

}



GustIndicator ::= NULL



WindSpeedUnits ::= ENUMERATED

{

  kMH   (0),

  kT   (1),

}



WindVariationInfo ::= SEQUENCE

{

  ExtremeWindDirectionOne,

  VariabilityIndication,

  ExtremeWindDirectionTwo

}



ExtremeWindDirectionOne ::= WindDirection



VariabilityIndication ::= NULL



ExtremeWindDirectionTwo ::= WindDirection



ForecastVisibility ::= CHOICE

{

  [0] ForecastVisibilityValue,

  [1] CAVOK

}



ForecastVisibilityValue ::= VisibilityDistance



VisibilityDistance ::= CHOICE

{

  [0]  VisibilityDistanceMeters,

  [1]  VisibilityDistanceFeet,

  [2]  VisibilityDistanceMiles

}



VisibilityDistanceMeters ::= INTEGER (0..9000)

��Units = 1 meter at 50 meter increments, Range (0..9000)



VisibilityDistanceFeet   ::= INTEGER (0..900)

��Units = 1 foot at 100 foot increments, Range (0..900)



VisibilityDistanceMiles ::= INTEGER (0..320)

��Units = .0625 statute mile, Range (0..20)



CAVOK ::= NULL



ForecastWeather ::= CHOICE

{

  [0] WeatherDescription,

  [1] NoSignificantWeather

}



WeatherDescription ::= SEQUENCE

{

  IntensityorProximity  OPTIONAL,

  Descriptor   OPTIONAL,

  SEQUENCE SIZE (0..3) OF Precipitation   OPTIONAL,

  Obscuration   OPTIONAL,

  OtherWxPhenom   OPTIONAL

}



IntensityorProximity ::= ENUMERATED

{

  light   (0),

  moderate   (1),

  heavy+   (2),

  intheVicinityVC   (3)

}



Descriptor ::= ENUMERATED

{

  shallowMI   (0),

  partialPR   (1),

  patchesBC   (2),

  lowDriftingDR   (3),

  blowingBL   (4),

  showersSH   (5),

  thunderstormTS   (6),

  freezingFZ   (7)

}



Precipitation ::=  ENUMERATED

{

  drizzleDZ   (0),

  rainRA   (1),

  snowSN   (2),

  snowgrainsSG   (3),

  diamonddustIC   (4),

  icepelletsPE   (5),

  hailGR   (6),

  smallhailandorsnowpelletsGS   (7),

  unknownprecipUP   (8)

}



Obscuration ::=  ENUMERATED

{

  mistBR   (0),

  fogFG   (1),

  smokeFU   (2),

  volcanicashVA   (3),

  widespreaddustDU   (4),

  sandSA   (5),

  hazeHZ   (6),

  sprayPY   (7)

}



OtherWxPhenom ::= ENUMERATED

{

  welldevelopeddustsandwhirlsPO   (0),

  squallsSQ   (1),

  funnelcloudstornadoorwaterspoutFC   (2),

  sandstormSS   (3),

  duststormDS   (4)

}



NoSignificantWeather ::= NULL



ForecastCloud ::= CHOICE

{

  [0] SkyCover,

  [1]  NoSignificantCloud

}



��Start SkyCover Group

SkyCover ::= CHOICE

{

  [0] CloudInformation,

  [1] SkyObscuredVerticalVisibilityInformation,

  [2] SkyClear

}



CloudInformation ::= SEQUENCE

{

  CloudAmount,

  CloudHeight,

  CloudType   OPTIONAL

}



CloudAmount ::= ENUMERATED

{

  fewFEW   (0),

  scatteredSKT   (1),

  brokenBKN   (2),

  overcastOVC   (3)

}



CloudHeight ::= CHOICE

{

  [0]  CloudHeightMeters,

  [1]  CloudHeightFeet,

  [2]  BelowStationLevel

}



CloudHeightMeters ::= INTEGER (0..2000)

��Units = 30 meter, Range (0..60000)



CloudHeightFeet ::= INTEGER (0..600)

��Units = 100 feet, Range (0..60000)



BelowStationLevel ::= NULL



CloudType ::= ENUMERATED

{

  cumulonimbusCB   (0),

  toweringcumulusTCU   (1)

}



SkyObscuredVerticalVisibilityInformation ::= SEQUENCE

{

  VerticalVisibilityIndication,

  VisibilityDistance

}



VerticalVisibilityIndication ::= NULL



SkyClear ::= NULL



NoSignificantCloud ::= NULL



ForecastWindshear ::= SEQUENCE

{

  WindShearIndicator,

  WeatherHeight,

  FieldSeparator,

  MeanWindDirection,

  MeanWindSpeed

}



WindShearIndicator ::= NULL



WeatherHeight ::= CHOICE

{

  [0]  WeatherHeightMeters,

  [1]  WeatherHeightFeet

}



WeatherHeightMeters ::= INTEGER (0..2000)

��Units = 30 meter, Range (0..60000)



WeatherHeightFeet ::= INTEGER (0..600)

��Units = 100 feet, Range (0..60000)



FieldSeparator ::= NULL



ForecastIcing ::= SEQUENCE

{

  ForecastIcingIndicator,

  IcingType,

  HeightLowestLevel,

  LayerDepth

}



ForecastIcingIndicator ::= NULL



IcingType ::= INTEGER (0..9)

--INTEGER definition included in Glossary



HeightLowestLevel ::= INTEGER (0..999)

--Units = 30 meters, Range (0..29970)



LayerDepth ::= INTEGER (0..9)

--Units = 300 meters, Range (0..2700)



ForecastTurbulence ::= SEQUENCE

{

  ForecastTurbulenceIndicator,

  TurbulenceType,

  HeightLowestLevel,

  LayerDepth

}



ForecastTurbulenceIndicator ::= NULL



TurbulenceType ::= INTEGER (0..9)

--INTEGER definition included in Glossary



--Start of ForecastConditionsChange Group

ForecastConditionsChange ::= CHOICE

{

  [0] ProbabilityCondition,

  [1] TEMPOCondition,

  [2] BECMGCondition,

  [3] FMCondition

}



ProbabilityCondition ::= SEQUENCE

{

  ProbabilityIndicator,

  ProbabilityFactor,

  ChangeIndicator   OPTIONAL,

  TimeHoursValid,

  ForecastConditions

}



ProbabilityIndicator ::= NULL



ProbabilityFactor ::= ENUMERATED

{

  30   (0),

  40   (1)

}



ChangeIndicator ::= ENUMERATED

{

  becomingBECMG   (0),

  temporaryTEMPO   (1),

  noSignificantChangeNOSIG   (2)

}



--Start of TEMPOCondition Group

TEMPOCondition ::= SEQUENCE

{

  ChangeIndicator,

  TimeHoursValid,

  ForecastConditions

}



--Start of BECMGCondition Group

BECMGCondition ::= SEQUENCE

{

  ChangeIndicator,

  TimeHoursValid,

  ForecastConditions

}



--Start of FMCondition Group

FMCondition ::= SEQUENCE

{

  ChangeandTime,

  ForecastConditions

}



ChangeandTime ::= SEQUENCE

{

  AtFromTillIndicator,

  Time

}



AtFromTillIndicator ::= ENUMERATED

{

  atAT   (0),

  fromFM   (1),

  tillTL (2)

}



Time ::= SEQUENCE

{

  Timehours,

  Timeminutes

}



--Start of ForecastTemperature Group

ForecastTemperature ::= SEQUENCE

{

  ForecastTemperatureIndicator,

  MinusIndication   OPTIONAL,

  TemperatureDegreesC,

  FieldSeparator,

  Timehours

}



ForecastTemperatureIndicator ::= NULL



MinusIndication ::= NULL



TemperatureDegreesC ::= INTEGER (0..80)

��Units = 1 Degree centigrade, Range (0..80)



TAFErrorResponse ::= ENUMERATED

{

  unspecifiedReason   (0),

  specifiedLocationAreaIDInvalid   (1),

  currentDataUnavailable   (2),

  requestCannotBeInterpreted   (3),

  requestedFormatNotAvailable   (4),

  reserved   (7)

} 



END



�

A.7	Data Structure Glossary



The sections above (A.1 - A.6) defined the syntax (structure and format of the data) for the TAF data link service messages.  ASN.1 was used to describe the abstract syntax and PER is specified for use to translate the abstract syntax to the transfer syntax.  This section  defines semantics (data meaning) of the ASN.1 data structures defined above.  The FISComm shall use the following data structure definitions for the interpretation and formulation of TAF data link service messages.



A.7.1	RoutineFISDownlink Module



[RoutineFISDownlinkMessage] - A sequence of  [Msgidentificationnumber], [FISDownLinkMsgElementId], [VersionNumber]  data structures.



[RoutineFISDownlinkMsgElementId] - A value that identifies the type of downlink message being transmitted.  [RoutineFISDownlinkMsgElementId] value meanings are as shown below (range 0..255):



	[RoutineFISDownlinkMsgElementId]

	Value				Meaning

	0				Precipitation Map Request

	1				Terminal Weather Information for Pilots (TWIP) Service Request

	2				Automatic Terminal Information Service (ATIS) Request

   	3				Hazardous Weather Advisory Request

	4				Surface Observation Request

	5				Terminal Forecast Request                   		

	6				Winds and Temperatures Aloft Forecast Request

	7				Pilot Report Request

	8				Notice To Airmen (NOTAM) Request

	9-255				Reserved for future services



[MsgIdentificationNumber] - An integer value used to differentiate messages (range 0..63).



[VersionNumber] - An integer value which indicates the version of the FISComm sending the [FISRequestReplyDownlinkMessage] (range 0..15).



A.7.2	RoutineFISUplink Module



[FISUplinkErrorMessage] -  A value which indicates the type of error that occured as a result of a ground system attempting to process a [FISDownLinkMessage] received from an aircraft.  [FISUplinkErrorMessage] value meanings are as follows:



	[FISUplinkErrorMessage] Value		Meaning

	0					Application error

	1					Duplicate  [MsgIdentificationNumber] values received

	2					Commanded termination

	3					Insufficient Data

	4					Unexpected Data

	5					Invalid Data

	6					Service Temporaily Unavailable

	7					Service Not Available

	8-15					Reserved for future use



[RoutineFISUplinkMessage] -  A sequence of  [MsgIdentificationNumber] and [RoutineFISUplinkMsgElementId]  data structures.



[RoutineFISUplinkMsgElementId] -  A value that identifies the type of uplink message being transmitted.  [RoutineFISUplinkMsgElementId] value meanings are as shown below (range 0..255):



	[RoutineFISUplinkMsgElementId]

	Value				Meaning

	0				Precipitation Map Reply

	1				Terminal Weather Information for Pilots (TWIP) Service Reply

	2				Automatic Terminal Information Service (ATIS) Reply

   	3				Hazardous Weather Advisory Reply

	4				Surface Observation Reply

	5				Terminal Forecast Reply                   		

	6				Winds and Temperatures Aloft Forecast Reply

	7				Pilot Report Reply

	8				Notice To Airmen (NOTAM) Reply

	9-254				Reserved for future services

	255				FIS Uplink Error Message



[MsgIdentificationNumber] - An integer value used to differentiate messages (range 0..63).



A.7.3	TAFRequest Module



[LocationIdentifier] - An IA5 String which indicates the ICAO location identifier in the form of four IA5 characters.



A.7.4	TAFReply Module



[AMDIndicator] - Indicates the presence of the display characters "AMD", signifying an Amended Forecast.  Format is a null data structure.



[AtFromTillIndicator] - Indicates the period associated with the reported time in accordance with the following:



	[AtFromTillIndicator] Value			Meaning

	0					At

	1					From

	2					Till



[BECMGCondition] - Provides information on changing forecast conditions that will transition (BECOME) over a designated time interval.  Contains a sequence of [ChangeIndicator],[TimeHoursValid], and [ForecastConditions].



[BelowStationLevel] - Identifies at mountain stations if the cloud layer is below the station level.  The [CloudHeight] is displayed as “///”.  Format is a null data structure.



[CAVOK] - This is a null data structure. 



[ChangeandTime] - Identifies the time frame for the trend forecast.  Contains a sequence of [AtFromTillIndicator] and [Time] data structures.



[ChangeIndicator] - Indicates the status of the weather trend forecast in accordance with the following:



	[ChangeIndicator] Value			Meaning

	0					Becoming

	1					Temporary

	2					No Significant Change



[CloudAmount] - Indicates the amount of clouds in accordance with the following:

	

	[CloudAmount] Value			Meaning

	0					Few

	1					Scattered

	2					Broken

	3					Overcast



[CloudHeight] - Indicates the cloud height in meters or feet.  [CloudHeight] indicates a choice between the following data structures:

	

	[CloudHeight] Value				Meaning

	0					[CloudHeightMeters]

	1					[CloudHeightFeet]

	2					[BelowStationLevel]



[CloudHeightFeet] - Indicates the cloud height in feet.  Format is an integer value in units of 100 feet.  Range is 0 to 60,000.



[CloudHeightMeters] - Indicates the cloud height in meters.  Format is an integer value in units of 30 meters.  Range is 0 to 2000.



[CloudInformation] - Provides information on cloud amound, height, and type.  Contains a sequence of the following data structures: [CloudAmount], [CloudHeight], and optional [CloudType].



[CloudType] -  Indicates the type of clouds in accordance with the following:

	

	[CloudType] Value				Meaning

	0					Cumulonimbus(CB)

	1					Towering Cumulus(TCU)



[DateAndTimeOfReport]. - Identifies the date and time of [TAFForecast] report in hours and minutes UTC.  Contains a sequence of the following data structures: [DayOfMonth],[Timehours], [Timeminutes].



[DateAndTimeValid] - Identifies the date and the beginning and ending valid time of the forecast in hours.  Contains a sequence of the following data structures: optional [DayOfMonth], and [TimehoursValid].



[DayOfMonth] -  Identifies the day of the month.  Format is an integer with a range of 1 to 31 corresponding to the days of the month.



[Descriptor] - Provides a description of the weather phenomena in accordance with the following:



	[Descriptor] Value				Meaning

	0					Shallow(MI)

	1					Partial (PR)

	2					Patches(BC)

	3					Low drifting(DR)

	4					Blowing(BL)

	5					Showers(SH)

	6					Thunderstorm(TS)

	7					Freezing(FZ)



[ExtremeWindDirectionOne] -  Indicates an extreme wind direction associated with variable wind conditions reported in [WindVariationInfo] data structure.  Contains a [WindDirection] data structure. 



[ExtremeWindDirectionTwo] -  Indicates an extreme wind direction associated with variable wind conditions reported in [WindVariationInfo] data structure.  Contains a [WindDirection] data structure.



[FieldSeparator] -  Indicates the presence of the display character "/".  Format is a null data structure.



[FMCondition] - Provides information on changing forecast conditions that will begin (FROM) at a designated time.  Contains a sequence of [ChangeandTime], and [ForecastConditions].



[ForecastCloud] -  Indicates a choice between the following data structures:



	[ForecastCloud] Value			Meaning

	0					[SkyCover]

	1					[NoSignificantCloud]



[ForecastConditions] - Provides forecast information on aviation significant values of specific weather elements including wind, visibility, weather, clouds, windshear, icing, and turbulence.  Not all elements will be included in any specific forecast.  Contains a sequence of:  optional [ForecastWind], optional [ForecastVisibility], optional [ForecastWeather], optional [ForecastCloud], optional [ForecastWindshear], optional [ForecastIcing], and optional [ForecastTurbulence].



[ForecastConditionsChange] - Provides information on aviation significant values of specific weather elements that are forecast to change from preceding [ForecastConditions] or occur for temporary periods of time.  During dynamic weather conditions, the TAF may include multiple changes to the forecast conditions.  Indicates a choice of the type of change to the forecast conditions in accordance with the following:



	[ChangeConditions] Value			Meaning

	0					ProbabilityCondition

	1					TEMPOCondition

	2					BECMGCondition

	3					FMCondition



[ForecastIcing] - Provides coded information on the types of flight level icing conditions in the aerodrome area including designation of the base and thickness of the icing layer.  As necessary, this group may be repeated to indicate more than one type or more than one layer of icing.  If the thickness of any one type of icing is greater than 2700 metres, the group shall be repeated and the base indicated in the second group shall concide with the top of the layer as given in the preceding group.  Contains a sequence of:  

[ForecastIcingIndicator], [IcingType], [HeightLowestLevel], and [LayerDepth].



[ForecastIcingIndicator] - Indicates the presence of the display character "6", signifying the beginning of an icing forecast group.  Format is a null data structure.



[ForecastTemperature] - Contains information on forecast temperature at an indicated time.  As necessary, this group may be repeated.  Contains a sequence of the following data structures:  [ForecastTemperatureIndicator], optional [MinusIndicator], [TemperatureDegreesC], [FieldSeparator], and [TimeHours].



[ForecastTemperatureIndicator] - Indicates the presence of the display character "T", signifying the beginning of a temperature forecast group.  Format is a null data structure.



[ForecastTurbulence] - Provides coded information on the types of flight level turbulence conditions in the aerodrome area including designation of the base and thickness of the turbulence layer.  As necessary, this group may be repeated to indicate more than one type or more than one layer of turbulence.  If the thickness of any one type of turbulence is greater than 2700 metres, the group shall be repeated and the base indicated in the second group shall concide with the top of the layer as given in the preceding group.  Contains a sequence of: [ForecastTurbulenceIndicator], [TurbulenceType], [HeightLowestLevel], and [LayerDepth].



[ForecastTurbulenceIndicator] - Indicates the presence of the display character "5", signifying the beginning of a turbulence forecast group.  Format is a null data structure.



[ForecastVisibility] - Indicates the type of forecasted visibility indication provided.  Identifies a choice between the following data structures:



	[ForecastVisibility] Value  			Meaning

	0					[ForecastVisibilityValue]

	1					[CAVOK]



[ForecastVisibilityValue] - Indicates the forecast visibility value.  Contains a [VisbilityDistance] data structure.



[ForecastWeather] -  Indicates a choice between the following data structures:



	[ForecastWeather] Value			Meaning

	0					[WeatherDescription]

	1					[NoSignificantWeather]



[ForecastWind] - Defines the forecast wind conditions.  Consists of a [WindGroupWithVariabilityAppended] data structure.



[ForecastWindshear] - Provides forecast information on flight level windshear in the aerodrome area specifying the wind direction and wind speed at a given height.  This is an optional forecast element only provided in the United States, Canada, and Mexico.  Contains a sequence of [WindShearIndicator], [WeatherHeight], [FieldSeparator], [MeanWindDirection], and [MeanWindSpeed].



[GustIndicator].  A null data structure which is used to indicate the presence of the diplay character "G" which indicates that gust information follows.



[GustSpeed] - Indicates the wind speed of wind gusts.  Contains a sequence of [GustIndicator] and  [WindSpeed] data structures.



[HeightLowestLevel] - Indicates the height in meters of the base of the weather element.  Format is an integer value in units of 30 meters.  Range is 0 to 2000.



[ICAOLocalID] - Identifies the reporting station for the report.  Format is an IA5 String which consists of four IA5 characters.



[IcingType] - Indicates the type of icing expressed an an integer value (0..9).  These integer values are encoded per ICAO/WMO tables as listed below:



	[IcingType] Value				Meaning

	0					No icing

	1					Light icing

	2					Light icing in cloud

	3					Light icing in precipitation

	4					Moderate icing

	5					Moderate icing in cloud

	6					Moderate icing in precipitation

	7					Severe icing

	8					Severe icing in cloud

	9					Severe icing in precipitation



[IntensityorProximity] - Indicates the intensity or proximity of the weather phenomena in accordance with the following:



	[IntensityorProximity] Value			Meaning

	0					Light(-)

	1					Moderate

	2					Heavy(+)

	3					In the Vicinity(VC)



[LayerDepth] - Indicates the depth in meters of the forecast weather element such as icing and turbulence.  Is use in conjunction with the base height as designated by [HeightLowestLevel].  Format is an integer in units of 30 meters.  Range is 0 to 29, 970 with integer value 999 designated 30,000+.



[MeanWindDirection] - Indicates whether or not a specific wind direction is reported or wind direction is reported as variable.  Identifies a choice between the following data structures:



	[MeanWindDirection] Value			Meaning 

	0					[Variable]

	1					[WindDirection]



[MeanWindSpeed] - Indicates the wind speed.  Contains a [WindSpeed] data structure.



[MinusIndication] - Indicates the presence of display character "M". Format is a null data structure.



[NoSignificantCloud] - Indicates the presence of the display characters "NSC".  Format is a null data structure.



[NoSignificantWeather] - Indicates the presence of the display characters "NSW".  Format is a null data structure.



[Obscuration] - Provides a description of the obscuration phenomena in accordance with the following:



	[Obscuration] Value				Meaning

	0					Mist(BR)

	1					Fog(FG)

	2					Smoke(FU)

	3					Volcanic Ash(VA)

	4					Wide spread dust(DU)

	5					Sand(SA)

	6					Haze(HZ)

	7					Spray(PY)



[OtherWxPhenom] - Provides a description of the other weather phenomena in accordance with the following:



	[OtherWxPhenom] Value			Meaning

	0					Well developed dust/sand whirls(PO)

	1					Squalls(SQ)

	2					Funnel cloud(s) (tornado or water spout)(FC)

	3					Sandstorm(SS)

	4					Duststorm(DS)



[Precipitation] - Provides a description of the preicipitation phenomena in accordance with the following:



	[Precipitation] Value				Meaning

	0					Drizzle(DZ)

	1					Rain(RA)

	2					Snow(SN)

	3					Snow grains(SG)

	4					Diamond dust(IC)

	5					Ice pellets(PE)

	6					HailGR)

	7					Small hail or snow pellets(GS)

	8					Unknownprecip(UP)



[ProbabilityCondition] - Provides information on the probability of occurrence of alternative value(s) of forecast elements(s), during a defined period of time.  Only the values of 30% and 40% will be used.  A probability statement may also be related to the occurrence of temporary fluctuations.  Consists of a sequence of:  [ProbabilityIndicator], [ProbabilityFactor], optional [ChangeIndicator], [TimeHoursValid], and [ForecastConditions].



[ProbabilityFactor] - Indicates the probability of occurrence in percentage.  [ProbabilityFactor] indicates a choice between the following data structures:



	[ProbabilityFactor] Value			Meaning

	0					30

	1					40



[ProbabilityIndicator] - Indicates the presence of the display character "PROB", signifying the beginning of a Probability forecast group.  Format is a null data structure.



[SkyClear] - Indicates the presence of display characters "SKC". Format is a null data structure.



[SkyCover] - Provides a description of the cloud cover.  Indicates a choice between the following data structures:



	[SkyCover] Value			Meaning

	0				[CloudInformation]

	1				[SkyObscuredVerticalVisibilityInformation]

	2				[SkyClear]



[SkyObscuredVerticalVisibilityInformation] - Indicates whether or not their is visibility information to report.  Contains a seqeuence of  [VerticalVisibilityIndication] and [VisiblityDistance] data structures.



[TAF] - Indicates a choice between the following data structures:



	[TAF] Value				Meaning

	0					[TAFCharacterForecast]

	1					[TAFBitOrientedForecast]





[TAFBitOrientedForecast] -  Contains a sequence of data structuctes which make up the bit oriented TAF forecast format.  The following data structures are included in the sequence:  [TAFIndicator], optional [AMDIndicator], [ICAOLocalID], [DateAndTimeOfReport], [DateAndTimeValid], [ForecastConditions], optional [ForecastConditionsChange], and optional [ForecastTemperature].



[TAFCharacterForecast] - Contains a character oriented form of the TAF forecast.  Specific definition of this data structure is not included in this document.  Reference applicable World Meterological Organization (WMO) and/or local authority requirements for interpretation of this data structure.  Format is an IA5 String which consists of between 0 and 8191 IA5 characters.



[TAFErrorResponse] - Indicates the type of error response in accordance with the following:



	[TAFErrorResponse] Value			Meaning

	0					Unspecified Reason

	1					Specified Location or Area ID Invalid

	2					Current Data Unavailable

	3					Request Cannot Be Interpreted

	4					Requested Format Not Available

	7					Reserved



[TAFForecast] - Contains a sequence of [TAF] data structures.  Number of data structures may range from 5 to 8



[TAFIndicator] - Indicates the presence of the display character "TAF" signifying the beginning of an Aerodrome Forecast.  Format is a null data structure.



[TAFReplyMessage] - Indicates a choice between the following data structures:



	[TAFReplyMessage] Value			Meaning

	0					[TAFForecast] data structure

	1					[TAFErrorResponse] data structure



[TemperatureDegreesC] - Indicates the temperature in degrees celsius.  Format is an integer value with units of 1 degree celsius.  Range is -80 to 47 degrees celsius.



[TEMPOCondition] - Provides information on frequent or infrequent temporary fluctuations to forecast conditions which are expected to last less than one hour in each instance and, in the aggregate cover, less than half of the time period indicated [TimeHoursValid].  A probability statement may also be related to the occurrence of temporary fluctuations.  Consists of a sequence of:  [ChangeIndicator], [TimeHoursValid], and [ForecastConditions].



[Time] - Identifies the time.  Contains a sequence of [Timehours] and [Timeminutes] data structures.



[Timehours] - Identifies the time in hours. Format is an integer with units of  hours.  Range is 0 to 23 hours.



[TimehoursBegin] - Identifies the beginning time in hours for a time interval.  Format is an integer with units of  hours.  Range is 0 to 23 hours.



[TimehoursEnd] - Identifies the ending time in hours for a time interval.  Format is an integer with units of  hours.  Range is 1 to 24 hours.



[TimehoursValid] - Indentifies the valid time period for the forecast.  Contains a sequence of [TimehoursBegin] and [TimehoursEnd] data structures.



[Timeminutes] - Identifies the time in minutes.  Format is an integer with units of minutes.  Range is 0 to 59 minutes.



[TurbulenceType] - Indicates the type of turbulence expressed an an integer value (0..9).  These integer values are encoded per ICAO/WMO tables as listed below:



	[IcingType] Value				Meaning

	0					None

	1					Light turbulence

	2					Moderate turbulence in clear air, occasional

	3					Moderate turbulence in clear air, frequent

	4					Moderate turbulence in cloud, occasional

	5					Moderate turbulence in cloud, frequent

	6					Severe turbulence in clear air, occasional

	7					Severe turbulence in clear air, frequent

	8					Severe turbulence in cloud, occasional

	9					Severe turbulence in cloud, frequent





[UTCIndication] - A NULL data structure which is used to indicate the location of the "Z" display character which indicates Universal Time Coordinated.



[Variable] - Indicates the presence of display characters "VRB".  Format is a null data structure. 



[VariabilityIndication] - Indicates the presence of a display character "V".  Format is a null data structure. 



[VerticalVisibilityIndication] - Indicates the presence of a display character "VV".  Format is a null data structure.



[VisibilityDistance] - Indicates visibility distance is in either meters, feet, or miles.  [VisibilityDistance] indicates a choice between the following data structures:



	[VisibilityDistance]			Meaning  

	0				[VisibilityDistanceMeters] 

	1				[VisibilityDistanceFeet] 

	2				[VisibilityDistanceMiles]



[VisibilityDistanceFeet] -  Identifies the visibility distance in feet.  Format is an integer value with units of 100 feet.  Range is 0 to 900 feet. 



[VisibilityDistanceMeters] - Identifies the visibility distance in meters.  Format is an integer value with units of 50 meters.  Range is 0 to 9,000 meters. 



[VisibilityDistanceMiles] - Identifies the visibility distance in statute miles.  Format is an integer value with units of .0625 statue miles.  Range is 0 to 20 miles. 



[WeatherDescription] - Describes weather conditions.  Contains a sequence of the following data structures: optional [IntensityorProximity], optional [Descriptor], optional [sequence of Precipitation], optional [Obscuration], and optional [OtherWxPhenom].   



[WeatherHeight] - Indicates the cloud height in meters or feet.  [WeatherHeight] indicates a choice between the following data structures:

	

	[WeatherHeight] Value			Meaning

	0					[WeatherHeightMeters]

	1					[WeatherHeightFeet]



[WeatherHeightFeet] - Indicates the weather height in feet.  Format is an integer value in units of 100 feet.  Range is 0 to 60,000.



[WeatherHeightMeters] - Indicates the weather height in meters.  Format is an integer value in units of 30 meters.  Range is 0 to 2000.



[WindDirection] - Indicates the wind direction.  Format is an integer value with units of 10 degree.  Range is 10 to 360 degrees. 



[WindGroupVariabilityAppended] - Contains information on wind direction, wind speed, gust speed, and wind variability information.  Contains a sequence of the following data structures: [MeanWindDirection], [MeanWindSpeed], optional [GustSpeed], [WindSpeedUnits], and optional [WindVariationInfo].



[WindShearIndicator] - Indicates the presence of display characters "WS".  Format is a null data structure.



[WindSpeed] - Indicates the wind speed in either kilometers per hour or knots. Identifies a choice between the following data structures;



	[WindSpeed]			Meaning

	0				[WindSpeedKMeterPerHour]

	1				[WindSpeedKnots]



[WindSpeedKMeterPerHour] - Indicates wind speed in kilometers per hour.  Format is an integer value with units of 1 kilometer per hour.  Range is 0 to 511 kilometers per hour.



[WindSpeedKnots] - Indicates wind speed in knots.  Format is an integer value with units of 1 knots.  Range is 0 to 255 knots.



[WindSpeedUnits] -  Indicates the units associated with the wind speed information in accordance with the following:

	

	[WindSpeedUnits] value		Meaning

	0				Kilometers Per Hour (KMH)

	1				Knots (KT)



[WindVariationInfo] - Indicates the extreme wind directions associated with variable wind conditions.  Contains a sequence of [ExtremeWindDirectionOne], [VariabilityIndication],  and [ExtremeWindDirectionTwo] data structures.
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