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Introduction

» Goals:
» review IETF and its GMPLS efforts

» review areas where ASON work is leading to changes

» discuss future IETF work that is ASON-related

» summarize GMPLS and ASON today

» About myself:
» have chaired groups in both ITU-T and IETF (signaling-related) 

» active in GMPLS and ASON since 2001 at Ciena, an optical 
switching/transport company

» participant in joint IETF/ITU-T/OIF routing design teams

» currently liaison from ITU-T SG15 and from OIF to IETF CCAMP
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IETF itself

» IETF is an organization of individuals
» Note – all views expressed here are of an individual (me)

» has its own traditions – e.g., RFCs == permanent + text files

» collegial review process for documents – “rough consensus”

» IETF sees itself as “keeper” of the Internet

» certain technologies are carefully guarded
» Congestion control – to avoid Internet collapse

» Routing protocols – to avoid loops leading to Internet collapse

» MPLS/GMPLS are similarly sensitive
» below the IP layer, so not fully core

» at the same time, tied to routing protocols and IP networking
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IETF GMPLS

» CCAMP Working Group
» co-chairs Kireeti Kompella (Juniper), Adrian Farrel (consultant)

» Adrian has focused on GMPLS/ASON – www.olddog.co.uk

» Expands MPLS protocols for other technologies
» started with MPLS – packet

» generalized to DWDM (until the photonic balloon burst)

» extended to TDM/SDH and OTN

» debating L2 Ethernet – new BOF scheduled on this

» Considerations for protocol development
» starting point was a set of defined protocols (esp. RSVP, OSPF)

» backwards compatibility is always a concern, esp. with OSPF
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GMPLS Scope

» GMPLS touches on many areas
» MPLS

» OSPF & IS-IS

» Transport Networks/ASON

» Ethernet – L2VPN – PWE
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Status of joint ASON/GMPLS Work

» How as ASON work been viewed in GMPLS?

» conflict � understanding � cooperation

» Initial History
» ITU-T defined ASON extensions to RSVP 

» These were never fully endorsed by IETF CCAMP

» CCAMP initially sought to define parallel solutions

» Now: Joint Design Efforts
» Design teams - volunteer drafting efforts in IETF

» DTs were formed with ITU and OIF on ASON routing requirements and 
analysis

» Future work will take place on routing protocol extensions
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Joint Routing Design Team

» ASON Routing Requirements

» ITU-T Recommendations G.7715 and G.7715.1

» G.7715.1 defines attributes for ASON link state routing

» Design Team Evaluation of GMPLS protocols

» draft-ietf-ccamp-gmpls-ason-routing-eval-01.txt

» Identifies a number of areas needing work:
» Scoping of link state advertisements

» Advertisement of client reachability

» Advertisement of connection resource availability

» Support of routing area hierarchy



©2004 Ciena Communications, Inc. Confidential and proprietary.8

Scoping Issue

» GMPLS: Router address 
scopes link advertisement
» local endpoint given by 

advertising router address

» remote endpoint given by link ID 
(which is remote router address)

» ASON: Router address not 
sufficient to scope link 
advertisement
» link must be scoped by local and 

remote link endpoints

» full separation of routing and 
transport  or TE topologies

LSR1 LSR2

LSR3

RC1 RC2

TE1 TE2

TE3 TE4
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Client Reachability Issue

» GMPLS: Clients are part of 
the IP network
» identified by IP addresses

» advertise their own presence

» ASON: Clients are not part 
of the network
» identified by client addresses

» UNI does not have routing

» presence must be advertised by 
the network node

Source
LSR LSR

LSRDest
LSR

UNIUNI 
client

UNI 
client
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Connection Availability Issue

» GMPLS
» When is a link available?

» When there is bandwidth (bits per 
second) to support the requested 
signal bandwidth

» Simple and efficient measure

» ASON
» When is a link available?

» When there are available timeslots 
in the correct position to support 
the requested signal

» Takes into account contiguous 
concatenation limitations
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Routing Hierarchy Issue

» OSPF for IP
» Supports routing areas possibly 

connected by a backbone area

» Sufficient to scale to large routed 
networks

» ASON Requirements
» Support multiple levels of 

hierarchy among control domains

» Maps to the administrative 
organization of transport networks
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GMPLS Future Work with ASON Links

» New efforts in CCAMP and extensions
» Re-chartering of CCAMP

» Path Computation Element (PCE) WG

» Layer 1 Virtual Private Network (L1VPN) WG

» Relationship to ASON concepts
» InterDomain application of GMPLS

» PCE: Separation of path creation and routing process

» L1VPN: Abstraction of topology to suit an application

» GMPLS addressing more diverse environments
» Not just within a single routing area
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InterDomain GMPLS

» Issues apply to MPLS as well

» LSPs were limited to a single area

» Methods of combining LSPs in multiple areas not available

» InterDomain LSPs

» 3 alternatives
» Nested – multiple LSPs aggregated into one LSP at the boundary

» Stitched – individual LSPs matched at the area boundary

» Contiguous – individual LSP crosses area boundaries

» may involve shuffling of session identifier values

» RSVP extensions being defined for this model
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PCE

» Path Computation Element (PCE)
» separates path computation from signaling 

» supports more complex routing (i.e., multi-layer, multi-domain)

» allows access to a centralized PCE or PCE community
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L1 VPN

» Layer 1 Virtual Private Networks
» Basic and enhanced services are planned

» Enhanced mode allows the network provider to advertise an abstracted 
model of topology for the VPN client’s benefit (“ per-VPN Peer Service” )

» Similar to abstraction concepts used in ASON between domains

Service Provider Network
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Summary of GMPLS and ASON Status

» GMPLS and ASON are far more closely aligned than 
people tend to think
» GMPLS protocols, of course, are part of ASON specs

» Many ASON concepts have crossed over into GMPLS

» Movement by both groups is now taking place
» Part of this is simply cutting through the noise

» Liaisons forwarding information between groups for review

» Joint design efforts such as in routing

» OIF has its role
» prototyping ASON protocols and interfaces

» providing input to IETF on protocol specifications and issues

» including liaisons from interoperability testing
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Next Steps 

» Movement has resulted from many conditions
» ASON model has shown implementation and carrier support

» market downturn has given people more time

» market also gives buyer/carriers power – they want convergence

» What needs to continue to happen?
» continued effort from both sides to converge

» willingness to listen and understand

» willingness to change on both sides

» Hopefully we are finally seeing the “end of the tunnel”


