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Abstract

  This contribution proposes that WG3 should study QoS parameters related to inter-domain routing stability.

1. Introduction

BGP[1] is de facto standard as inter-domain routing protocol and used for transferring routing information between routers in different ASs (Autonomous Systems) or the same ASs.  Although the routing changes advertised by BGP have significant impact on IP performance parameters and classes defined at Y.1540[2] and Y.1541[3] respectively, the QoS parameters related to routing stability have not been studied so far.  This contribution describes the necessity of QoS parameters related to inter-domain routing stability and proposes the parameters to be studied in WG3.  The QoS management based on these QoS parameters is strongly required on upcoming ubiquitous era, when the network topology would change frequently.

2. Cause of routing changes and its impact on QoS

Several examples of routing changes and their impacts on end-to-end IP performance are depicted in Figure 1.  In all cases, the sender in AS1 sends traffic to the receiver in AS5.

In case 1, there is only one available path between AS1 and AS5.  When a link failure occurs between AS3 and AS4, a withdraw message is transferred from AS3 to AS1 through BGP procedure.  At this time, the packets do not arrive at the receiver until the link recovers.

In case 2, there are two available paths between AS1 and AS5.  The original best path "AS1 AS2 AS3 AS4 AS5" is selected by AS2 beyond the policy of the AS.  When a link failure occurs between AS3 and AS4, a withdraw message is transferred from AS3 to AS2.  Then, AS2 selects the other path "AS1 AS2 AS6 AS7 AS4 AS5" as the new best path and sends it to AS1.  At this time, the packets arrived at AS2 from the time the link failure occurred to the time AS2 changes its best path are to be lost.

In case 3, there are two available paths between AS1 and AS5.  The original best path is " AS1 AS2 AS3 AS4 AS5."  When a policy change occurs at AS3, AS2 may select the other path " AS1 AS2 AS6 AS7 AS4 AS5" as the new best path.  Contrary to case 2, no packets are lost between AS1 and AS5 because AS2 maintains either of alternative paths at any time.  However, the delay and the reordering of arrival may occur due to the difference of one-way delay between the two paths.
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Figure 1. Cause of routing changes and its impact on QoS

3. Necessity of QoS parameters related to inter-domain routing stability

The QoS parameters related to inter-domain routing stability are to be studied based on the following reasons.

(1) The impacts on end-to-end IP performance caused by inter-domain routing instability are different by its network topology.  In other words, quantitatively, there may be little correlation between the routing instability and the end-to-end IP performance.

(2) The impacts on end-to-end IP performance caused by inter-domain routing instability as described above are quite different from those caused by congestion, which is considered as the main cause of end-to-end IP performance degradation so far.  The routing instability may cause reordering and comparably longer burst of packet losses than congestion.

(3) The possible approaches to QoS improvement are also different between case 2 and case 3.  The policy management becomes important for the routing stability, while upgrading of link bandwidth is important in order to reduce the congestion.  The paper [4] describes an example of practical approaches to control routing instability.

4. Example of parameters

The examples of QoS parameters related to inter-domain routing stability are described below.

· Frequency of routing changes:  The number of routing changes advertised to another AS in a specific period of time

· Unreachable ratio:  The ratio in time that an AS does not provide reachability to another AS

5. Proposal

We propose FGNGN WG3 / new QoS related SG to define new QoS parameters for inter-domain routing stability as a new recommendation (ex. Y.BGPperf).
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