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Background
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 History — updated to v02

* Goal
 Provide rate-based bounded end-to-end latency and jitter

« Ensure packets are bounded within the application-specified latency
range (min/max) through appropriate rate allocation

* Taxonomy
 Flow level rate based left-bounded category



Update

« The major update is the addition of a new method for calculating ET and FT, called the
Arrival-based ET/FT Method.

1) Add an alternative ET/FT calculation method
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Swap the positions of Chapter 6 and Chapter 5, and add Chapter 5.2.2
Chapter 5.2 is divided into two subsections: Chapter 5.2.1 describes the existing method, and
Chapter 5.2.2 describes the newly added method.

2) Add Appendix A
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Appendix A describes the derivation of the new method from the existing method.



Arrival-based ET/FT Method

» The existing 'Direct ET/FT method' calculates the ET/FT at the previous
node and transmits it in the packet header, and subsequent nodes use
the received ET/FT directly without state management.

* The newly added 'Arrival-based ET/FT method' calculates the ET/FT
based on the arrival time (local time) and the scheduling gap and delay
component transmitted from the previous node in the packet header.
The scheduling gap refers to the difference between the previous
node's Ideal Service Completion Time (FT) and Actual Service
Completion Time (CT).



Derivation of Arrival-based ET/FT Method

Direct ET/FT Method
E(p) = max{F(p-1), A(p)}
F(p) = E(p) + L(p)/r(p)
Eh(p) = E(h-1)(p) + d(h-1)(p)
Fh(p) = F(h-1)(p) + d(h-1)(p)

dh(p) = L/r(p) + Lhmax/Rh + delta_h(p)

where

Arrival-based ET/FT Method
where
delta_h(p) = A(h+1)(p) - C(h)(p)

Substitute (6) into (5)
dh(p) = L/r(p) + Lhmax/Rh + A(h+1)(p) — C(h)(p)
Substitute (7) into (4)
Fh(p) = F(h-1)(p) + L/r(p) + L(h-1)max/R(h-1) + A(h)(p) — C(h-1)(p)
= A(h)(p) + F(h-1)(p) — C(h-1)(p) + L/r(p) + L(h-1)max/R(h-1)
Fh(p) = A(h)(p) + G(h-1)(p) + b(h-1)(p)
where
Gh(p) = Fh(p) - Ch(p)

bh(p) = L/r(p) + Lhmax/Rh

Eh(p) = F(h)(p) - L(p)/r(p)
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Issue & plan

e [SSsue

« The N-SCORE (including C-SCORE) solution has been implemented
on an FPGA. It is currently being tested with various methods
utilizing PIFO queues.

e Plan

« We plan to apply to the KOREN network in the future and publish
performance test results from various environments.



Thank you
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