WG2 Response to WP349


This flimsy presents the working group’s response to WP349 ‘Achieving a Cost Effective ATN’. The paper contains two proposals for SARPs amendments, the first relating to the use of IDRP over air-ground sub-networks and the second relating to the use of the security label. Section 1 below addresses the use of IDRP whilst Section 2 addresses the use of the security label.


The scope of WP349 indicates that the objective of the proposal is ‘to take greater advantage of COTS products for at least initial implementation of  the ATN’ ground infrastructure.


It is the understanding of the working group that the objective of the proposal in WP349 is to modify the current draft SARPs to allow the use of COTS products beyond that currently possible.


Use of IDRP


WP349 proposed to permit any air-ground BIS (i.e., the ATN router on the ground in direct contact with the aircraft) to require the aircraft not to use IDRP.


WP349 indicates that an additional procedure, beyond the existing provisions in the draft SARPs, would be required to implement this feature.


WG2 comments fall into the following categories:


Technical impact


Cost impact


Operational impact


Administrative impact


Technical Impact


The option to allow the air-ground BIS to mandate airborne non-use of IDRP places a requirement on all airborne BISs to support the additional procedure referred to above.  As a result, airborne BISs which support IDRP will also need to provide support for this additional procedure.  This would increase the complexity of the airborne BIS.


Similarly, not using IDRP places an additional requirement on all airborne BIS to have certain a priori static routing information. Whilst introducing some additional complexity in the airborne BIS, the greater impact of such a change would be the ongoing management of that information required as a result of routing topology changes. The nature of this approach would significantly reduce the flexibility of the system both in terms of the management of the static information, and the ability of the system to dynamically account for topology changes.


These anticipated increases in complexity of the airborne BIS would have a significant impact on both the cost of implementation and the magnitude and cost of the certification of avionics.


The original intention of allowing the non-use of IDRP in airborne BIS was to accommodate perceived limitations in avionics capabilities. It was recognised that this should be an interim measure as this approach would deny the availability of dynamic route information to the aircraft thereby placing greater reliance on the availability and constancy of the statically defined routing information contained in the non-IDRP equipped aircraft. The resultant need for greater availability of the ground network would likely increase the overall cost of implementation and maintenance of the ground infrastructure.


Whilst it is recognised that the objective of this proposal is to maximise the use of COTS products; the proposed changes to the SARPs would not be consistent with this goal. An air-ground BIS would be required to support the procedures referred to in Section 1 (Use of IDRP), a function which would not be available in any COTS product. Furthermore,  it has been stated by the presenters of WP349 that IDRP would be implemented in their routers for ground-ground communications with adjacent States. Given that it is intended that IDRP be used for ground-ground communications to adjacent States and/or service providers, there are no cost savings to be achieved at boundary routers through exclusion of IDRP from the air-ground sub-networks.


Furthermore, whilst the removal of IDRP from the air-ground aspect of the air-ground BIS may result in a cost reduction in a router designed specifically for this use, the development of a general air-ground BIS would need to address all implementation options. Thus, for manufacturers, rather than simplifying the development, this proposal would result in increased complexity, thereby negating the benefit of the change.


Cost Impact


Whilst the working group strongly supports the concept of maximising the use of COTS products, it is essential that the objective of achieving a cost effective ATN should be considered in a global sense, encompassing both the airborne and ground components of the system and not concentrate on one particular part of the system. It is considered that the proposal in WP349, whilst possibly reducing the initial acquisition cost of the air-ground BISs, will increase the complexity and thereby the cost of airborne systems in addition to the likely increase in certification costs.


Furthermore, a concern exists that transferring implementation costs to the airborne component will have significant impact on the decision of operators to equip with ATN avionics.


It is also believed that, as a result of the relatively low number of air-ground BISs envisaged, the potential cost saving is limited, whilst even a small increase in the cost of avionics will result in a much more significant cost increase in aircraft equipage. In the example cited by the presenters of WP349, it was estimated that the number of air-ground BISs to be used in the FAA network would be of the order of 20. When compared to the thousands of airborne BISs which will also constitute part of the ATN; clearly any savings in the costs of air-ground BISs would not compensate for the increased costs of airborne BISs. 


In addition, it is considered that adoption of this proposal will result in an increased cost of operating the ground infrastructure as discussed above in Section 1.1 (Technical Impact).


All of these factors will result in an overall increase in the total cost of implementing the ATN.


Operational Impact


IATA, on behalf of its members, has determined that use of airborne IDRP is the intended method of operation.  IATA members feel that they will be operationally disadvantaged whilst operating over or within any state which restricts aircraft to the procedures referred to in Section 1 (Use of IDRP). Furthermore, the imposition of the added responsibility for the management of routing information will have an impact on aircraft operations.


The increased reliance on the ground infrastructure is likely to result in higher Reliability, Maintainability and Availability requirements and therefore higher life-cycle costs for ATS providers and/or Communication Service Providers.


Administrative Impact


Whilst WP349 proposes ‘modest’ changes to the draft SARPS, further analysis is required to determine the overall impact. For example, there is the need to consider all the possible combinations of ground and airborne BISs. This may lead to a number of special cases which may only be discovered during prototype implementations.


Given that the current validation report is based on the existing draft SARPs Version 6.0, clearly a change to the SARPs at this stage will result in significant elements of the draft SARPs not being adequately validated prior to presentation of the draft SARPs to ATNP/2.


If this were to be the case, there would be a significant risk of the draft SARPs not being accepted by the Panel.


Use of ATN Security


In order to achieve the use of COTS products, WP349 proposed that support for ATN security not be required for ESs or ISs.


Following initial discussion of WP349, Flimsy 8 was presented outlining an alternative approach to allowing administrations maximum flexibility in the implementation of ground infrastructure, particularly in the area of employing COTS products. The view put forward was that, provided an Administrative Domain presents draft SARPs compliant interfaces to its external environment, both ground-ground and air-ground; the implementation within the Administrative Domain should be a local issue.


The alternative solution put forward in Flimsy 8 was agreed by the Working Group with the draft SARPs to be modified to capture this concept.


Conclusions


IRDP


With respect to the use of IDRP, whilst the working group strongly supports the concept of achieving a cost effective ATN through maximising the use of COTS products, it is concluded that:


the proposal will not contribute towards the objective of achieving cost effective implementation of the ATN through  the use of COTS products;


from a total system perspective the proposal will result in increased implementation cost of the ATN resulting from increased complexity in the airborne BIS and the ground infrastructure;


the proposal will result in a reduced operational capability for IATA airline operators; and


the proposed changes to the draft SARPs will result in a risk of the entire set of draft SARPs being rejected at ATNP/2 as a result of insufficient validation.


Accordingly, the working group concludes that no change be made to the draft SARPs in respect of the use of IDRP over air-ground subnetworks. 


Security


With respect to the use of the ATN security field, it is concluded that a note be added to the draft SARPs under paragraph 5.2.2.6.1:


Note 2. - While meeting the requirements of the SARPs, the distribution of end system and intermediate system functionality and the use of interworking processes exclusively within an Administrative Domain is a local matter.
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