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SUMMARY

This Working Paper provides draft Guidance Material related to the PDR 98090004 (Backbone hides optimal routes to off-backbone BISs)
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1 Introduction

This document provides draft Guidance Material related to the PDR 98090004 (Backbones hides optimal routes to off-backbones BISs). 

As background information, the text of the PDR has been reproduced in section 2 together with the Working Group 2 conclusion on this issue (extracted from the WG2-16 (Bordeaux) meeting report).

The section 3 includes the proposed changes to the CAMAL.

Background

1.1 PDR 98090004

SDM Status:                             RESOLVED

Title:          Backbone hides optimal routes to off-backbone BISs 

Reference:                              98090004

Originator Reference:

SARPs Document Reference:               ICS SARPs, Section 5.3.7 

Status:                                 PROPOSED

PDR Revision Date:                               

PDR Submission Date:                    22 September 1998 

State/Organization:                     STNA/Fance 

Submitting Author Name:                 Stephane Tamalet

Submitting Author E-mail Address:       stephane_tamalet@stna.dgac.fr 

Submitting

Author Supplemental Contact Information:                            

Tel.                                    +33/(0)562/145483

Fax.                                    +33/(0)562/145401

SARPs Date:                             ICAO First Edition - 1998 SARPs 

Language:                               English

Summary of Defect:

The concept of the ATN backbone and the current ATN routing policy 

defined in section 5.3.7 of the ICS SARPs, are such that off-backbone 

A/G BISs may not know all the possible routes to an aircraft. Only 

backbone routers are assumed to know all possible routes to the 

aircraft. 

Although off-backbone routers do not know all possible routes to the 

aircraft, they do not forward systematically the CLNP packets to the 

backbone: when an off-backbone router knows a route to an aircraft that 

is permissible for a CLNP packet, it prefers to forward the CLNP packet 

along this route rather than forwarding the packet to the backbone. 

This behavior may lead to non-optimal forwarding decisions. For 

instance:

- an AOC CLNP packet with a security tag indicating preference for VDL 

over satellite may be forwarded over a satellite subnetwork even if a 

VDL route to the aircraft exists.

- an ATSC CLNP packet with a security tag requesting ATSC class B may be 

forwarded over an ATSC class F route even if an ATSC class B route to 

the aircraft exists.  

The problem is illustrated by the example below:

Consider the following topology: an ATN Island with a backbone, and two 

off-backbone RDs (RD1 and RD 2). RD1 and RD2 are directly interconnected 

with the backbone. 

An aircraft is currently in contact with both RD1 and RD2: we assume 

that this aircraft is in contact with RD1 via a (class F) satellite 

subnetwork, and in contact with RD2 with a (class B) VDL subnetwork.

The result of this is that:

- RD1 routers know the class F route to the aircraft (but not the class 

B route)

- RD2 routers know the class B route to the aircraft (but not the class 

F route)

- backbone routers know the two existing routes

The consequence is that an upgoing class B CLNP traffic between an ES in 

RD1 and the aircraft will go through the local class F satellite 

subnetwork rather than going through the available remote class B VDL 

subnetwork. 

Reversely (but this seems to be more acceptable), an upgoing class F 

traffic between an ES in RD2 and the aircraft will go through the local 

class B VDL subnetwork rather than going through the available remote 

class F satellite subnetwork.

This problem could be easily fixed in the SARPS by adding a new policy 

rule for backbone and off-backbone routers (to advertise the routes to a 

given aircraft to all off-backbone routers advertising another route to 

the same aircraft). But the impact of such a modification could be 

strong for the implementations. This would also increase the routing 

traffic in an Island.

Assigned SME:      Subvolume V SME  (K.-P. Graf)

Discussion:

ATNP WG2 has reviewed the above problem at its 16th meeting (Bordeaux). 

It has noted that the ATN routing policy has been designed in a way that 

the ATN Backbone hides detailed information to non-backbone routing 

domains about available routes to aircraft in order to limit the overall 

amount of routing information exchanged within the ATN. The WG agreed 

that the current design is still meeting existing requirements and 

agreed that no change to the ICS SARPs is required.

Proposed SARPs amendment: NONE

SME Recommendation to CCB: REJECT PDR

CCB Decision:

1.2 WG2 conclusion on this issue

The following text has been extracted from the WG2-16 meeting report

"Since the ICS SARPs do not require the backbone BIS to provide detailed information of all available routes to a given aircraft it is possible that a less than optimum route is used.  However, the working group felt that there is a trade-off between increased backbone routing traffic versus the level of knowledge each off-backbone BIS is provided and the current ICS SARPs provides a valid minimum requirement.  However, there is nothing to prevent, on a local basis, having the backbone BIS provide additional details of the available routes to the off-backbone BISs.  The working group concluded that no changes to the ICS SARPs are necessary."

Proposed changes to the Camal

Expand the current CAMAL sections 3.4.11.3.5 and 3.4.11.3.6 as follows:

3.4.11.3.5 Routing Domains off the backbone also have a simple routing decision to make when they need to route a packet to a given aircraft. It is routed along the explicit route to the aircraft if it is known by them, or on the default route to all aircraft via the backbone. Routing with IDRP always prefers routes with the longest matching address prefix. Since the default route to all aircraft is always a shorter prefix of that for an explicit route to an aircraft, the explicit route to an aircraft will be preferred (since it will always have a longer matching address prefix). This routing strategy happens automatically without any special provisions. A potential downside of the backbone is therefore that ground to air traffic may be forwarded by off-backbone BIS along an explicit route that is less appropriate than a more optimal route known within the backbone. 
3.4.11.3.6 However, the example above is not the only policy rule that can apply to routes to aircraft. Routes to aircraft can be advertised to any other Routing Domain within the Island, provided that a policy rule is set up to allow this. This may be because there is a known communications requirement which makes bypassing the backbone desirable, or because it is desirable to provide a second (hot standby) route to aircraft from the backbone. The architecture accommodates these requirements. The only limitation on this is that imposed by the overhead of supporting routes to mobiles (see 3.4.11.6 below). There is a trade-off between increased backbone routing traffic versus the level of knowledge each off-backbone BIS is provided and the ATN Technical Provisions provide a valid minimum requirement. However, there is nothing to prevent, on a local basis, having the backbone BIS provide additional details of the available routes to the off-backbone BISs. 
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