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SUMMARY


Abstract


This document describes the status of the operational  requirements within the ADSP for ground/ground forwarding and the different technical approaches possible for the ATNP SARPs.
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Introduction


At the WG3 meeting in Brisbane, a decision has been taken to add into the ADS, CPDLC and CM SARPs, new functionality to support ground forwarding of  A/G information.


This decision was based on the assumption that the ADSP has agreed on the operational need for this functionality and that these requirements had been documented in the ADSP material.


During an ad-hoc meeting of SG2 experts at Brisbane, the technical approaches to integrate the new material has been discussed, with the clear understanding that more work was needed during a formal SG2 meeting when all editors were present.


This document describes the status of the operational  requirements within the ADSP for G/G forwarding and the different technical approaches possible.


This document briefly analyses the technical approaches and makes a recommendation for an approach to integrate and consolidate the G/G forwarding material in the A/G SARPs.


Operational Requirements and Operating Concept


Operational Requirements


The ADSP meeting at Dakar has discussed the operational need for ground/ground forwarding and did not agree on the necessity for such a requirement for all applications.


The current document “Draft ICAO manual of Air Traffic Services data link applications, version 0.3”, reflects the results of these discussions


The text below describes the current status, within the ADSP, with respect to ground/ground forwarding for CPDLC, ADS and CM.


CPDLC Ground/Ground forwarding


The ADSP did not agree in Dakar, as a group, on the necessity for such a requirement.


Within the document “Draft ICAO manual of Air Traffic Services data link applications, version 0.3”,  there is no reference to operational requirements for ground/ground forwarding of CPDLC messages in Part IV.


The minutes of the meeting are being finalised but in the version agreed at the end of the Dakar meeting (ADSP-WG/WHL/2-DP/2) the following is mentioned in section 6.3.3 under the CPDLC agenda item, it is stated “ ....several members of the drafting group felt that the operational requirements for this (i.e. ground forwarding for CPDLC) had not been stated sufficiently explicitly and that ground/ground forwarding of CPDLC messages was not a CPDLC functionality as CPDLC was currently defined. ... After prolonged discussion and the review of all relevant ADSP activities, the decision was made to delete any reference to ground/ground forwarding of CPDLC messages from version 0.3 of the draft manual.”


ADS Ground/Ground forwarding


There is no reference to operational requirements for ground/ground forwarding of ADS messages in Part III of the ADS Manual.  It should be noted that the message “SurvADS” is listed together with AIDC co-ordination messages in table 4-2 within Part VI.


In the minutes of the Dakar meeting (ADSP-WG/WHL/2-DP/2), the following is mentioned in section 12.2.5 under the agenda item “Refinement of operational requirements” : “The development of operational requirements for data interchange between ADS-ATC systems should include the addressing and distribution of ADS reports and associated ATS messages concerning the transfer of control and traffic co-ordination between adjacent ADS-units”.


CM Ground/Ground forwarding


The operational requirements for the forwarding function for CM, are documented in Part III, Chapter 3.5.1 of the ADSP manual version 0.3.


Although not within the scope of this working paper, it should further be noted that the operational requirements for Down Stream Clearance (DSC) are documented in Part IV Chapter 1.3 of the above document.


Operational Concept


The above referenced ADSP document contains several CPDLC service descriptions for Departure Clearance, Transfer of Data Authority and Downstream Clearance.  These service descriptions provide info on the scope and objective of the service, the expected benefits, constraints, human factors, the operating method when the service fails and the operating method with the data link.


Similar service descriptions for CPDLC and ADS ground/ground forwarding do not exist today.


�
Technical Approach for  SARPs integration


Possible technical approaches 


For CPDLC, ADS and CM an application service element (ASE) has been defined (pre-Brisbane) supporting the A/G communication aspects of these applications.  This application specific ASE forms together with ACSE and the CF an application entity (AE) as described in the Upper Layer Architecture.


The communication aspects of the ground forwarding function can be defined by different models.   Three different models, described below,  have been identified to support this functionality.  


Model 1 : This model consists of one Application Entity (AE) where the G/G forwarding functionality is included in the pre-Brisbane A/G ASE to form a new ASE supporting both A/G and G/G functions.


Model 2 : 	This model consists of one Application Entity (AE) where the A/G function is provided by the pre-Brisbane ASE and the G/G function is provided by a new G/G ASE. 


Model3 :	This model consists of 2 independent Application Entities, one that supports the A/G communication based on the pre-Brisbane ASE, the other that supports the G/G function based on a new ASE.
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The above models are shortly analysed against a number of criteria described below :


Conformance with current ULA 


Model 1 and 3 are compliant with current SG3 ULA and use the existing Control Function defined in the ULA  SARPS.  Model 2, contains two application specific ASEs in one AE and would require the development of a new control function.  Hence, this model is not compliant with existing ULA SARPs and therefore it is not further considered in this analysis.


Impact on SARPs material


Model 1 :	SARPs need to take account of the fact that the application specific ASE can operate in 3 modes : the A/G mode, the G/G mode.  The A/G mode supports the A/G functionality, the G/G mode supports the G/G forwarding functionality.  The ground part of the SARPs text will need to include provisions to determine its mode of operation to allow or prohibit certain events and pdus in a particular mode of operation. 


Model 3 :	The A/G ASE and the G/G ASE are defined in a separate AE, and hence the SARPs text do not need to distinguish between the different modes of operation.  Per chapter of the pre-Brisbane SARPs, a section could describe the G/G forwarding behaviour, in addition to the existing pre-Brisbane A/G SARPs section.


ICAO documentation impact


The WG3 chairman had indicated at Brisbane, that the G/G functionality should not require a new set of application SARPs.  Both models support the integration of the SARPs material into the existing SARPs documents for ADS, CPDLC and CM.


Coordination between A/G and G/G stacks


A ground centre that implements both the A/G and the G/G forwarding, needs to “instantiate” an upper layer stack to talk to each aircraft, further referred to as A/G stack, and a separate upper layer stack to forward messages to the next ground centre, further referred to as G/G stack.  The co-ordination between the two stacks is outside the scope of the ATN SARPs and no guidance exists in the ADSP manual to perform that co-ordination.


Model 1 :	Both the A/G stack and the G/G stack are of the same AE type, one instance being used in A/G mode, the other in G/G mode.


Model 3 :	The A/G stack is of a different AE type than the G/G stack.


Impact on Stability of pre-Brisbane SARPs


The SARPs for ADS, CPDLC and CM have been approved as stable and mature  by WG3 in November 1995.  Downstream Clearance have been added into the CPDLC SARPs on the basis of an agreed ADSP OR and after thorough analysis of SG2 in their January meeting and subsequent review in WG1 at Brisbane.


Model 1 :	SARPs text according to model 1 risks to destabilise the existing material due to the different modes of the ground SARPs text and due to the less mature G/G forwarding material.


Model 3 :	This danger does not exist for Model 3, as the new text for G/G forwarding can be contained in a different section.


Impact on validation programme and implementations


Among the known validation programmes for A/G ATN SARPs, certain programmes will only validate the A/G aspects of the ADS and CPDLC applications and not the G/G forwarding ones.


Model 1 :	It is difficult for a validation programme (and implementation) to isolate the G/G part when developing software. For example, the whole ASN.1 needs to be taken into account, to guarantee PER encodings in conformance with the SARPs, even if the G/G forwarding is not implemented.


Model 3 :	The same problem does not exist with model 3.


ICAO procedures


States/Organisations that do not support mandatory SARPs can file an exception to indicate this decision towards ICAO.


Model 1 :	A mechanisms would need to be put in place to indicate which particular shall statements a certain state/organisation wants to file an exception to.  Is an exception statement “All shall statements which use the SARPs in G/G forwarding mode”  sufficient or do we need to profile the ASE ?  


Model 3 :	The section numbers to which an exception is filed can be referenced.


Conformance and certification


The conformance and certification processes seem more straight forward be supportable by model 3, where different functions are separated, than model 1.


Addressing


Model 1 :	There is no impact on the naming and addressing scheme, the same name will be used to address both the A/G and G/G functionalities.  The existing pre-Brisbane AE name, in this case, would also name the entity performing the G/G forwarding function.


Model 3 : 	An additional AE title for ADS, CPDLC and CM forwarding in the ULA SARPs material is needed.


Ease of removal of Ground/Ground forwarding material


In the event that no agreed and documented operational requirements from the ADS Panel for the ADS and CPDLC ground forwarding functionalities are available, at the Munich meeting, WG3 may decide to remove, the technical SARPs material.


Model 1 :	This removal would destabilise the A/G part of the SARPs.  


Model 3 :	There is no such risk as the removal applies to a number of well identifiable sections.


Analysis of Specific A/G SARPs


The A/G SARPs proposed to Brussels contain the G/G forwarding  functionality.  The technical approaches to achieve this are different as further detailed below.  


Comments on CPDLC SARPs 3.0p


The CPDLC model has only one ASE defined that acts for both air-ground and ground-ground ( model 1).


CPDLC has the same ASE for the aircraft as for the ground system (unlike any of the other air-ground SARPs - but for a good reason - the application is more or less symmetrical). Before G/G Forwarding was introduced, it was acceptable to have the same definition of ASE in the air and on the ground, however, the use of G/G Forwarding from or to an aircraft should not be permitted. The SARPs, however, do permit it.  


G/G Forwarding in CPDLC is specificed differently from G/G Forwarding in ADS. In CPDLC, G/G Forwarding is done in a "single shot" manner, i.e. the CPDLC message is forwarded in a D-START, the recipient then rejects the D-START thus closing the connection down.  


In ADS, the initiator opens a connection, sends multiple ADS reports and then closes down. Thus if you want to send multiple messages in CPDLC, you have to open and close the connection for each message. 


It is not clear why this the single shot mode is chosen.  The way it is specified implies that it is not expected to forward more than one CPDLC message in a session. It is not clear what the operational concept is.   It seems that if one CPDLC message is sent, then a second and a third (and more), may be send.  This approach can be questioned.


The CPDLC-forward service is confirmed - there does not appear to be a technical reason for this.


The CPDLC state tables are not equivalent to the corresponding text e.g.  The response to a D-START indication allows the ASE to go into START-IND state or IDLE state in the text, but the state table only allows it to go into START-IND state. 


Comments on CM SARPs 3.0p


The CPDLC model has only one ASE defined that acts for both air-ground and ground-ground ( model 1).


Comments on ADSP SARPs 3.0p


The ADS model has 2 different ASEs defined that are used in different Aes for air-ground and ground-ground (model 3).


In ADS, the initiator opens a connection, sends multiple ADS reports and then closes down.


The ADS forward service is unconfirmed.


Recommendation


Recommendations


The working group in invited to support the following recommendations :


It is recommended that WG3 selects model 3 for the technical integration of the ground/ground forwarding functionality in the A/G SARPs for ADS, CPDLC and CM.


In the event that no agreed and documented operational requirements from the ADS Panel for the ADS and CPDLC ground forwarding functionalities are available, at the WG3 Munich meeting, it is recommended that WG3 decides to remove, the technical SARPs material, at that meeting.
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