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Problem Statements
• What is Enhanced DetNet? 

• From new charter in July and milestones, the Enhanced DetNet is required to provide the enhancemant of  flow identification and packet 

treatment and support the enhanced treatment functions for DetNet data plane to achieve the DetNet QoS such as end-to-end deterministic 

latency.

• What is end-to-end deterministic latency?

• As Per [I-D.ietf-detnet-bounded-latency], the end-to-end bound can be computed as the sum of non queuing delay bound  and queuing delay 

bound along the path.  The upper bounds of non queuing delay are constant. So the end-to-end bounded lantency depends on the value of 

queuing delay bound along  with the queuing mechanisms. So the queuing information should be taken into consideration in enhanced 

DetNet data plane to realize deterministic latency DetNet service.

• How to ensure deterministic latency? 

• Provide the functions to ensure deterministic latency such as queuing mechanisms and carry the related information.

• Common queuing option and generic queuing information should be carried in DetNet data plane.

• MPLS/IPv6/SRv6 encapsulation should be taken into consideration.
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Requirements
• As per [I-D.liu-detnet-large-scale-requirements] , the enhancement requirements for DetNet data plane is required 

to support information used by functions ensuring deterministic latency and defined related metadata to help 

regulation and queue management.  

• The [xiong-detnet-large-scale-enhancements] has proposed that the enhanced DetNet data plane is required to 

support a method of packet treatment including deterministic latency scheduling. The packet treatment should 

support the queuing treatment and the identification of queuing related Information.

• Mutiple queueing mechanisms can be used to ganrantee the deterministic latency for various applications in 

DetNet networks. It is required to carry queuing related information in data plane so as to make appropriate 

packet forwarding and scheduling decisions to meet the time bounds.
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What is Queuing Information?
• For aggregated flow,  an unique queuing mechanism should be selected in enhanced data plane.

• TAS (Time Aware Shaping) as defined in  [IIEEE802.1Qbv].

• CBS (Credit-Based Shaper) as defined in [IEEE802.1Q-2014].

• CQF (Cyclic Queuing and Forwarding) as defined in [IEEE802.1Qch] .

• ATS  (Asynchronous Traffic Shaping) as defined in [IEEE802.1Qcr] .

• Cyclic Queuing as defined in [I-D.dang-queuing-with-multiple-cyclic-buffers].

• Deadline-based Queuing such as queuing mechanisms defined in [I-D.peng-detnet-deadline-based-forwarding] and [I-D.stein-srtsn].

• ADN (Asynchronous Deterministic Networking) as defined in [I-D.joung-detnet-asynch-detnet-framework]

• The planned and  required queuing delay should be carried for DetNet inter-domain scenario.

• Maximum Queuing Delay

• Maximum Queuing Delay variation

• Queuing Parameters which should be carried for coordination between nodes.

• Cycle information

• Deadline information 3



IPV6 Extension Solution
•  Purpose

• Provide  encapsulation for the queuing information of DetNet 

flows to achieve the end-to-end deterministic latency in IPv6 and 

SRv6 data plane.

• Considerations on DetNet Queuing Information Encapsulation

• Define new IPv6 options for DetNet to signal queuing information 

to the DetNet layers

• Define the Queuing Flag helps to discriminate the types of 

queuing mechanisms

• Use sub-TLV to carry specific DetNet queuing information

• Specify the format that the new optiion is to be placed in an HbH 

or DOH EH.
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MPLS Extension Solution

• Purpose

• Provide additional encapsulation for the queuing delay of DetNet flows in MPLS data plane specified in [RFC8964].

• Align with the ongoing work in MPLS WG (e.g., [I-D.andersson-mpls-mna-fwk]).

• Considerations on DetNet MPLS Queue Encapsulation

• Add SPL (Special Purpose Label) (refer to [RFC9017]) to carry DetNet Queue

• Redefine DetNet queuing indicator in SPL field for network action identity

• Use TLV to carry DetNet queuing information

• Use sub-TLV to carry specific DetNet queuing anciliary information
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Next Steps

• Types for queuing mechanisms used for DetNet service and related queuing information should be 

discussed in details.

• Other encapsulation such as MPLS over UDP may be taken into consideration.

• Follow the charter and milestones of DetNet and align with the terminology.

• Comments and Questions are appreciated.
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