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Abstract:


In the plenary meeting held February 6th-17th, 2006 in Geneva, Q14/15 decided to create a new draft recommendation G.7715.2 entitled “ASON Routing Architecture and Requirements for Remote Path Query”, as documented in the final report of Q14/15 (refer to “REPORT OF Q14/15, Management and Control for Transport Systems and Equipment"). This contribution proposes an initial draft baseline for G.7715.2, including outlines and texts.  
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1 Introduction


<Note 1.1: Need text here - One thing that needs to be said here is that the path computation algorithm is out of scope.>

2 References


The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision. Users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published. The reference to a document within this Recommendation does not give it, as a stand-alone document, the status of a Recommendation.


-
ITU-T Recommendation G.7712/Y.1703 (2003), Architecture and specification of data communication network.


– 
ITU-T Recommendation G.7715/Y.1706 (2002), Architecture and requirements for routing in the automatically switched optical networks.


– 
ITU-T Recommendation G.7716/Y.???? (200x), Architecture and requirements for routing in the automatically switched optical networks.


– 
ITU-T Recommendation G.8080/Y.1304 (200x) and Amendment 1 (2003), Architecture of the automatically switched optical network (ASON).

3 Terms and definitions


Remote Path Query -

Route query responder -

Route Query Requester -

4 Abbreviations


ASON – Automatic Switched Optical Network


RC – Routing Controller 


CC – Connection Controller 

DCN- Data Communication Network


NE – Network Element


NNI – Network to Network Interface


5 General Architecture


Route Query is one function that may be performed by a Routing Controller (RC). There are two aspects for this function. First, a Connection Controller (CC) might send a request to a Routing Controller belong to the same Network Element (NE) for a routing path, and secondly, a Routing Controller (RC-X) might send a request to another Routing Controller (RC-Y) for a routing path, either because it (RC-X) receives a route computation request from locally resided Connection Controller (CC-X), or from another, i.e. remote Routing Controller (RC-A). The second case, where a remote path query occurs, is the subject of this Recommendation.

5.1 Terminology Definition

Two new terminologies are defined here to describe a Routing Controller when it performs remote path query, but, with two different roles, respectively, as follows:


Route Query Requester – A Routing Controller that sends a Route Query message to another Routing Controller requesting for one or more routing path that satisfies a set of routing constraints.


Route Query Responder – A Routing Controller that performs path computation upon reception of a Route Query message from another Routing Controller, and would send a response back at the end of computation. 


5.2 Route Query Interface 


ITU-T Recommendation G.8080/Y.1304 defines a Route Query interface that is attached with a Routing Controller, RC, which may be used in either of two cases. First, a Connection Controller (CC) uses this interface to send a request to a RC for a route upon receiving a connection request; and the RC, upon receiving the request, searches the associated Routing Information Database (RDB) and if it finds a route, will respond to the CC, as illustrated in Figure 1-a. Second, when a RC (RC1) cannot find a route in the associated RDB (RDB1), it uses this interface to send a request to another RC (RC2), which in turn performs a route search based on its own RDB (RDB2), and will then return the result back to the CC via the requesting RC (RC1), as illustrated in Figure 1-b.



[image: image1]

5.3 Communication Peers for Route Query

In the Figure 1-b, RC1 sends a route query message to RC2, which in turn, sends a route response message back to RC1. The routing path for an end-to-end connection is thus computed by RC2 or by RC1 and RC2 collaboratively in this scenario. 


Further, if RC2 has some but not a complete set of routing information that satisfies the set of routing constraints associated with the original connection request, RC2 may go on to communicate with yet another Routing Controller, say RC3, as illustrated in Figure 2. If RC3 could fulfill the remaining route search task, it can then send a response back to RC2, which then appends its own input (if any) to the final response before sending that information back to RC1. In other words, the route query model should allow a route search for any given connection being computed by a single or multiple RCs, and in the latter case, collaboratively.


When a route search accomplished collaboratively by multiple RCs, the messages exchanged between each communicating pair of RCs are private, and in fact, their communication is totally transparent to all the other involved RCs. In Figure 2, the initiating RC (RC1) only knows that there is a RC2 that will receive route query message and help perform a route search, without knowing that RC2 might communicate with other RCs; when RC3 receives a route query message from RC2, it returns a route search result back to RC2 without knowing the original request coming from RC1.



[image: image2]

5.4 Hierarchical Relationship between Communicating RCs

ASON routing adopts a hierarchical architecture as described in Recommendation G.8080/Y.1304, and as a result, there is an association between a pair of Routing Controllers in the context of hierarchical relationship. For practical reasons, a Routing Controller as a Route Query Responder is always either at a higher level or lower level of hierarchy, comparing to the Routing Controller as an associated Route Query Requester. A Routing Controller at a higher level of hierarchy would possibly be contacted to perform functions as a Route Query Responder because Routing Controllers at a higher hierarchy usually have a wider topological view of the network or subnetwork, and it may be able to compute and provide a routing path that traverses a larger portion of the network or subnetwork. A Routing Controller at a lower level of hierarchy would possibly be contacted to perform functions as a Route Query Responder because Routing Controllers at lower hierarchy usually have more details of topological view within its own network or subnetwork, and it may be able to compute and provide a routing path that is close to, or the exact physical path in the associated network or subnetwork.    

6 Discovery of a RC Route Query Responder


<Note 6.1: Need some text here referring to the text in G.7716, per SP 6 of G.7716 Living List as stated in Genena/2-6-2006 wd27r2>


7 Capability of Route Query Responder

A Routing Controller may or may not be capable of, or provisioned for, performing routing path computation to assist other Routing Controllers. When a Routing Controller is capable of performing such a task and is also provisioned as such, there is a set of attributes that are associated with the capability of the path computation function, which any potential Route Query Requester might like to understand before sending any route query request response. 


The following is a list of generic set of capabilities that might be associated with any specific Route Query Responder:

· The capability to handle standards based routing constraints

· The capability to handle any non standards based routing constraints


· The capability to compute diverse paths


· The capability to compute load-balanced paths


· The capability to compute routing paths across E-NNI


· The capability to compute routing paths across layer boundary


· The capability to compute alternate path

· The capability to compute and return a routing path to Route Query Requesters with confidentiality.


8 Route Query Messages

The messages that are exchanged between a Route Query Requester and a Route Query Responder are part of the routing information messages over NNI reference points, and therefore the abstract representation defined in Clause 8.2, ITU-T G.7715/Y.1706, can be used for the Route Query messaging purpose.


In particular, the following two abstract messages are used for this purpose:


· RI_QUERY: This message, as defined in Clause 8.2 of ITU-T G.7715/Y.1706, is used when a Route Query Requester sends a route query message to a Route Query Responder.


· <Note 7.1: TBD – need to enhance an existing one or define a new one>: This message, as defined in Clause 8.2 of ITU-T G.7715/Y.1706, is used when a Route Query Responder sends a response back to the Route Query Requester.

The message exchange for route query is always initiated by a Route Query Requester. A pair of communicating Routing Controllers when exchanging route query messages do not need to form routing adjacency. This is required when exchanging routing information as described in Clause 8.1.of ITU-T G.7715/Y.1706, and all that is required is the data communication connectivity between them.

Note the information carried by Route Query messages is dependent on the actual protocol that is being used for this purpose and is out of scope of this Recommendation.

9 Communication Channels for Route Query Messages

Route query messages are exchanged between a Route Query Requester and a Route Query Responder, and they are transported over a data communication network (DCN). The architecture and specification of a data communication network is documented in ITU-T Rec.G7712/Y.1703. Note: As documented in ITU-T Rec. G7715/Y.1706, routing messages that are exchanged between Routing Controllers are also transported over the data communication network. 

<Note 9.1: Pointer/reference to G.7715, which might need to be updated>


10 Security and Confidentiality


The messages exchanged between two RCs using Route Query Interface may contain proprietary information regarding network topology, parameters, policies, etc., especially across the domains belong to different carriers, administrations, etc. Therefore, the contents in messages exchanged between RCs on Route Query Interface must be secured, possibly using some encryption methods. 


Also, a responding RC may choose not to include the details of a route that it computes sending back to the requesting RC, in order to protect the privacy of the network or subnetwork where the RC is associated with; the RC may use some indirect reference to achieve this.


This is an issue that also arises as part of routing policy enforcement across an E-NNI, and consideration of a common solution framework would be desirable.


Appendix I – Example Scenarios for Route Query 


<Note A1:1 – Need text here.>
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