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We appreciate the liaison response sent by CCAMP on 03 September 2007 regarding the prevention of looping routing information.  This liaison provides further clarification on our previous comment (COM15-169-E). 
Scope of change required when an area name is changed

Background

In the process of operating a business, there will be times that transactions occur that require reorganization of the network.  Transactions causing reorganization include acquisition/merger as well as divestiture/sale.  When these transactions take place, the topology of the resulting network may be radically different which result in different planning decisions being made than originally anticipated by the network planners.  As a result, the network hierarchy may need to be reorganized through the merging and splitting of areas.
While the frequency of this transaction may not be often, the cost of reconfiguration and potential service impact for even one reorganization cannot be ignored. If multiple potential solutions exist for a technical requirement, the solutions need to be evaluated to determine which has least overall cost of ownership and service impact. This evaluation needs to keep in mind that today’s transport network operators individually have networks made up of many tens of thousand transport network elements.
When the merger of two areas or the split of an area into two areas is performed, the areaId used to name the area encompassing a set of topology information (e.g. nodes, links) will change.  This change is necessary to affect the scope that information is flooded in.

It should be noted that the areaId isn’t something that is advertised with each topological element (i.e. each link or node advertisement), but is a value used by the routing protocol to identify the set of information that should be exchanged by peer routing controllers (i.e. to control flooding scope).  This is evident from the lack of an areaId field directly in the LSA found in OSPF and the Link TLVs found in IS-IS.

Not having the areaId directly in the topological element directly benefits the process used to change an areaId as it removes the need to change the data associated with topological elements stored in the Routing Data Bases of the routing controllers participating in that area.  Instead, the change of an areaId only requires that the routing controllers at the edge of a routing area be configured for the change.  This change typically requires the addition and removal of the areaId value from a table of areaIds associated with an area.

Problems introduced by the proposed approach to prevent information looping
The method proposed in the draft to prevent the looping of information when there are more than two redistribution points active between a child and parent area changes the location that areaId information is stored from 1 entry in an areaId table to 1 entry in each LSA.  Under this method, the change of an areaId would require either:

1) the routing controller audit all of the LSAs in a routing controller’s RDB changing the areaId information associated with a topological element, or

2) the routing controllers that originally initiated the advertisement of the topological elements readvertise the information in order to change the areaId information.

Regardless of the approach used, the scope of reconfiguration is no longer limited to the routing controllers at the edge of the routing area, but must be made on all routing controllers.  This change in scope directly impacts the operations of the network.  Furthermore, the increase in complexity raises the probability that problems will arise in the reorganization potentially affecting the service provided.
Q14/15 requests that CCAMP include reorganization scenarios when considering the operational impact and complexity of their solutions.  Q14/15 would like to know CCAMP’s intent to handle these scenarios.
Extent of knowledge of routing hierarchy required by any routing controller performing redistribution
In ASON, there is an interest in minimizing the amount of information shared between routing controllers operating in different areas.  This is done to respect provider privacy issues as well as to aid in the scalability of the network.
The method proposed in section 6.3.2 may increase the amount of information that needs to be shared due to an ambiguity as to what areaId value is to be placed in the Associated Area TLV. Specifically, it is unclear if the areaId used is the areaId of the area that originated of the routing information (i.e. the area that it was originally advertised in) or if it is the areaId that the routing information was redistributed from.  When a hierarchy of more than two levels is in use, these values will be different.  For example, for the topology and routing hierarchy shown in Figure 1, routing information originated in area D that is being redistributed from C to A may have in area A an Associated AreaID TLVof D if the source areaId is used or C if it the areaId the routing information was redistributed from is used. It is our understanding that the areaId used should be the areaId of area C, i.e., the area the information was redistributed from.
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Figure 1. Example Topology and Routing Hierarchy
If our understanding is incorrect and the Associated AreaID TLV contains the source areaId (i.e. area D), areas other than the parent of the source area need to be aware of where the source area is in the hierarchy in order to determine if redistribution of the routing information would create a loop.  As an example, using the topology/hierarchy shown in Figure 1, information originated in area D that has been redistributed into area A will be observed by functions that redistribute information to area C. These redistribution functions will not know if information containing an Associated AreaID of area D should not be redistributed to area C unless it knows that area D is a child of area C.
Q14/15 is interested in confirming which areaId value is carried in the Associated AreaID TLV.  We are also concerned that if the source areaId is the value to be used in the TLV, that it will require a broader awareness of routing hierarchy than is necessary.
Q14/15 plans to provide further comments and suggestions of specific changes to the draft in November 2007 Ottawa interim meeting.

An electronic copy of this liaison statement is available at:
ftp://ftp.itu.int/tsg15opticaltransport/COMMUNICATIONS/index.html>
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