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Overview of C-SCORE draft

• One of the data plane enhancement solutions

• Flow-level Rate-based Unbounded solution

• Adopted in April 2026

• Revised to v0.1 in July 2026
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Revisions on v.01

• Addition of the "Estimation process of the total service rate of a link" 
in 6.3 Admission control.
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Revisions on v.01

• Addition of a reference ITU-T document (Y.qos-sre-rf) 

• titled "Requirements and framework for service rates estimation with 

packet metadata for stateless admission control"

• under consideration within ITU-T SG13

• about scalable stateless service rates estimation mechanism with C-

SCORE

• requires an added metadata

• Addition of metadata and revised header formats in 6.1 and 6.2

4



Relationships with ITU-T standards 
(and why working in both SDOs)
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Y.3129 Requirements and framework 
for  stateless core fair queuing 

Y.3148 Functional architecture for 
stateless core fair queuing 

Y.qos-sre-rf Requirements and 
framework for service rates 

estimation for stateless 
admission control

RFC 2205, 2210, 2746, 
3209, 4860 RSVP

RFC 8200, 8504 IPv6 I-D.ietf-mpls-mna-ps-hdr

Stateless Admission Control 
for Scalable control plane

Stateless Fair Queuing for 
Scalable data plane

ietf-detnet-stateless-fair-queuing

High-level 
requirements

Implementation 
Details

I-D.ietf-mpls-mna-detnet

Existing background 
IETF stds.

Functional requirements

Foundations for implementation

Functional requirements

Foundations for implementation

"Rapid developments"

"Careful coordination"



Overview of the Total service rate estimation

• It enables a stateless TD both in control and data planes.

• Mechanism: 1) A single packet from a flow is picked up, 2) The service rate of the flow, 
written as a metadata, is obtained. 3) Pick up such packets during a long enough time.      
4) The sum of these service rates is estimated as the total service rate of the link.

• How can exactly a single packet from a flow be picked up, without state information? 
Finish Times (FTs) of Packets from a flow are strictly increasing, thus partition the time. 
The FTs of current packet and the previous packet (as the difference value) are recorded in 
a packet as metadata. A packet that encompasses a given time is picked.

• The difference between two FTs is the new metadata in v.01.
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Packets x and y encompass t.



Revised Header formats (1/2)

• IPv6 Hop-by-Hop (HbH) Options Header
• a specific type of Extension Header designed for information that 

must be examined and processed by all the transit nodes along a 
packet's delivery path. [RFC 8200]
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Revised Header formats (2/2)

• MPLS Post-Stack MNA 
(MPLS Network Action) 
• With Post-Stack MNA 

sub-stack, the DetNet-
specific information is 
carried after the label 
stack. [5. MPLS Post-
Stack Encoding for 
DetNet of I-D.ietf-mpls-
mna-detnet] [I-D.ietf-
mpls-mna-ps-hdr]
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Approximate C-SCORE
• There are N FIFO queues for DetNet flows. A Strict Priority scheduler services the 

queues in a work conserving manner. It rotates priority of the queues at a fixed time. 

• If the queue k, 0 ≤ k ≤ N-1, is the highest priority queue at time 𝑡, then the queue (k+N-1)(mod 
N) has the lowest priority at 𝑡. 
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• An arriving packet p is assigned to queue 
𝑖 if its Finish Time falls within the slot 
interval (𝑇𝑖−1, 𝑇𝑖].  

σℎ=0
𝐻−1 𝛿ℎ 𝑝 is the E2E propagation delay. 𝑆ℎ is the slot length at node h. 



Simulation of the 

approximate C-SCORE: 

Reference Topology 1
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Characteristic
Flow type

A B C

Maximum burst 

size
2Kbit 360Kbit 8Kbit

Maximum packet 

length
2Kbit 6Kbit 8Kbit

Arrival rate 8Mbps 11.64Mbps 16Mbps

Service rate 8Mbps 48Mbps 16Mbps

Burst period 250us 33ms 500us

Inter arrival time 250us 125us 500us

Deadline 10ms 2ms 10ms

Destination Dst 0,5 Dst 2,3 Dst 1,4

• Links with 1Gbps capacity

• A source generates flows of 2 A-type, 2 B-type, 4 C-type.

• Utilization: 31.2% & 93.6% cases are examined

Packets are interspersed for 
accommodation to ECQF slots.



Simulation results: 

31.2% utilization case
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• ECQF: 125, 250, 500 us slot lengths

• TAS: 1ms cycle, 8 slots per cycle, scheduled using Z3 solver (Satisfiability 
Modulo Theoreies, SMT) of INET framework of OMNeT++ 

• A-SCORE (Approximate C-SCORE): 64 queues, 125us slot length 

• A-SCORE and C-SCORE perform almost identically.

Theoretical bound for 
A-SCORE



Simulation results: 

93.6% utilization case
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• ECQF: 125, 250, 500 us slot lengths

• Z3 could not schedule TAS Gate Control List

• A-SCORE: Variable number of queues & slot lengths

Theoretical bound for 
A-SCORE

For a small number of queues, 
A-SCORE didn't provide an ideal 

flows isolation.



Future plan

• Will fix the Header format
• Coordination with the other solutions may be necessary

• ITU-T activities
• Y.qos-sre-rf will be approved with an Recommendation number.

• Y.3129 & Y.3148 will be revised to have four metadata, including 
the one we have discussed.
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Thank you

• Please take a look at 

https://datatracker.ietf.org/doc/draft-joung-detnet-stateless-fair-queuing/ 
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