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• Congestion may happen despite the proper capacity planning
• Failure: Link/Node failure in one part of the network may result in 

significant part of the traffic shifting to other part of the network
• Change in the traffic patterns - over the time, or sudden ones 

• DCM tries to mitigate the locally detected congestion by 
diverting portion of the traffic to an alternate, congestion free 
path

• DCM provides a tactical congestion mitigation, not a network 
wide bandwidth management

• DCM is not designed to deal with microbursts, or short-lived 
congestion

DCM Use Case



• Distributed
• DCM is performed by individual routers in the IGP area
• No centralized controller is required
• No TE is required
• Part of the IGP functionality

• DCM is done for local links on the router
• Some information about the utilization of links is flooded
• Allows the calculation of the paths which avoid congested links

DCM Key Attributes



• Dedicated flex-algo for traffic offloading 
•  Offload flex-algo (OFA) – e.g., FA 254

• OFA is only used to carry the offloaded traffic
• Any link that is declared congested is excluded from the OFA

• By setting the affinity that is excluded in the FAD of the OFA

• No extra traffic enforcement is required
• OFA natively re-routes the traffic around any congested links 
• ECMP friendly 

• DCM supports multiple congested links in the area 
• Offloaded traffic is fully protected by LFA/TI-LFA inside the OFA

 ISIS DCM - Control Plane



• Offload path is calculated for each prefix
• Traffic is diverted on its best congestion free path to the destination

• Offloaded traffic is diverted using UCMP across the primary path 
and offload path

• Offloading and restoring is done progressively in periodic 
iterations with fixed, but slightly jittered, delay between them

• Small increment of the traffic (e.g., 5%) is offloaded/restored at 
each step

• Described in section 7 of the draft

ISIS DCM – Traffic Offloading and Restoring



• Offloaded traffic is routed via the OFA paths
• This requires to switch the algo of the offloaded traffic to OFA
• In MPLS this means that the top label is 

• replaced by the OFA label from the prefix originator – intra-area case
• OFA label of the ABR/ASBR is pushed on top of the stack – inter-area/AS case

• In SRv6 it requires the insertion of the OFA uN SID of the prefix 
originator in the area

• Switching from OFA to any other algo is prohibited
• Described in section 8 of the draft

ISIS DCM – Offloaded Traffic Forwarding



• DCM uses two affinity-based signals based on link utilization 
thresholds
• Congestion affinity:

• Part of the OFA FAD, links are excluded from OFA topology
• All offloaded traffic moves away from the link

• High Utilization affinity:
• Not part of the OFA FAD, does not affect OFA paths 
• Signals to routers that they should stop sending more offload traffic via that link 
• Does not impact already offloaded traffic 
• Stabilizes its OFA load – e.g., stops growing without making it shrink 

• Described in section 7 and 9 of the draft  

ISIS DCM – Oscillation Avoidance



• Offloading/Restoring is done in small increments of the traffic (e.g., 
5%)
• The offload amount is calculated based on the lowest capacity link on the 

path from the offloading node to the destination
• Oscillation mitigation mechanism provided for cases that can not be 

addressed otherwise
• If the OFA path for a prefix changes repeatedly, the offloading for such 

prefix is dampened, or prohibited
• Described in section 10 of the draft

ISIS DCM – Oscillation Avoidance (cont.)



• No protocol extensions, DCM uses existing protocol mechanisms
• Flex-algo
• Extended Admin-Groups – e.g. affinities

• Existing forwarding planes - SR-MPLS, SRv6
• DCM requires knowledge about the utilization of remote links
• It uses link affinities (EAGs) to do that
• Signaling is based on specific, user-configurable thresholds 

• High Utilization and Congestion
• Links with utilization below these thresholds do not require any 

signaling
• Described in section 11.1 of the draft

DCM – IETF Relevance



• POC has been done
• There is interest in DCM from several providers
• The draft is informational at this point
• Comments are welcome

DCM – IETF Work 
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