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Abst ract

This draft defines new autonom c technical objectives for automatic
congestion relief using the Grasp protocol acording to the [ RFC
9222]. |In operator networks, network devices can autonmatically
respond and achieve real-tine self-healing for network failures such
as fiber optic cable faults and optical nodul e mal functions
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Internet-Drafts are working documents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute

wor ki ng docunents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunments valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."
This Internet-Draft will expire on 25 Cctober 2026.

Copyri ght Notice

Copyright (c) 2026 | ETF Trust and the persons identified as the
docunent authors. Al rights reserved.

Han, et al. Expi res 25 October 2026 [ Page 1]



Internet-Draft Automatic Network Congestion Relief in G April 2026
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I ntroduction
1. Overview

GeneRi ¢ Aut onomic Signaling Protocol (GRASP) [RFC8990] is intended to
be used for Service Announcenent, Discovery and Sel ection especially
in network or for network services intended to be depl oyabl e without
dependenci es agai nst centralized "server" entities, such as fully

aut ononous networ ks or Autononmpus Service Agents (ASA).

To support these goals, GRASP provides a hop-by-hop network w de

fl oodi ng of announcenent or discover nessages reliably and secured

and wi thout | ooping nmessages. This flooding is achieved with a per-
hop CGRASP agent responsible for per-hop floodi ng of GRASP nmessages.
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Aut omat i ¢ Network Congestion Relief is introduced by

[1-D. zhao- ani na- aut omati c- congestion-relief]. The ntwork congestion
caused by fiber or optoel ectronics devices failures becom ng a common
i ssue for operators, which caused by the disaster and construction
work. It requires dedicated staff to performdaily traffic

i nspections and manual | y adj ust configurations on an hourly basis,

whi ch significantly increases the difficulty of network maintenance.

This draft introduces an automatic congestion relief nechani sm based
on traffic analysis and auto-regulation. |In the event of failures
congestion, it can respond to congestion and initiate real-tine self-
heal i ng processes, solving the network congestion and mai nt enance
chal  enges faced by operators fiber or optoel ectronics devices
failures, and ensuring the stable operation of the network.

The mechanismin this docunent enabl es the Autommtic Network
Congestion Relief through GRASP

2. Conventions and Definitions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunent are to be interpreted as described in BCP
14 RFC2119 [RFC8174] when, and only when, they appear in all

capital s, as shown here

3. Pr obl em St at enment

When a failure occurs in a carrier network, such as a power outage of
core equi pment caused by a fire, it may affect tens of nmillions of
nmobi | e users’ voice and short nessage services, as well as nultiple
dedi cated lines for government or enterprise custoners. Traditiona
troubl eshooti ng and reconfiguration perforned manually consune a
significant amount of tine.

Meanwhil e, centralized control solutions |ike Software-Defined
Net wor ki ng (SDN), while offering a global view face bottlenecks in
scalability and real -time performance due to their core reliance on a
central controller and periodic |link-state polling nmechanisns. This
makes themill-suited to handl e sudden failures and severe
fluctuations that may occur in |arge-scale carrier networks.

Particul arly when physical -l1ayer failures such as fiber cuts trigger
abrupt congestion, existing nmechanisns often fail to achieve rapid
and accurate congestion detection and traffic scheduling.

Thi s problem statenent focuses on the operational challenge within

carrier network edge environments (specifically at the convergence
poi nts of metropolitan area networks and backbone networks) under
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such scenarios. That is, while maintaining basic routing
reachability, how to effectively detect sudden congestion caused by
underlying failures and achi eve fast, adaptive traffic redirection
We propose to explore a solution based on a distributed negotiation
mechani sm (such as the GRASP protocol). By establishing real-tine
i nformati on exchange and col | aborative deci si on-maki ng capabilities
anong routers, this approach ainms to overcone the respective
shortcom ngs of traditional end-to-end control and centralized SDN
architectures. The ultimate goal is to enabl e aut ononous di scovery,
determ nation, and mtigation of network congestion, thereby
enhancing the overall resilience and service performance of the

net wor k.

3.1. Intended User and Admi nistrator Experience

For network administrators, the anticipated experience is as follows:
In large-scale carrier networks, administrators will no | onger need
to frequently conduct traffic inspections and manual | y adj ust
configurations on an hourly basis. Ildeally, the proposed automatic
congestion mtigation nechanismwi |l autononously address sudden

net wor k congestion events. Admnistrators would only need to
periodically review logs to track potential network failures and
carry out correspondi ng troubl eshooting, w thout having to manually
configure traffic adjustnents.

4. Approach of Automatic Network Congestion Reli ef

This section introduces the building blocks for an autonom c network
congestion relief solution. It uses the generic discovery and
negoti ati on protocol defined by [RFC8990]. The rel evant GRASP

obj ectives are defined in Section 5.

The procedures described below are carried out by an ASA in each
device that participates in the solution. W wll refer to this as
the Traffic ASA

An edge device nmonitors link conditions (such as |ink bandw dt h,
bandwi dth utilization, and link priority) to detect congestion or
I'ink degradation. When the traffic on a |ink exceeds a predefined
bandwi dth threshol d, the edge device lowers the priority of the
excess traffic and notifies the backbone router. The backbone router
then updates the Link Priority Table and selects alternative paths
based on the priorities, bypassing the current |ink
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5

5.

5

Aut omati ¢ Network Congestion Relief Cbjectives

This section defines the GRASP (bjective used to support autonomc
networ k congestion relief. 1In accordance with RFC 8990, an (nhjective
is a naned data structure used for negotiation or synchronization,
while its encoding within GRASP nessages is referred to as an

oj ective option. This docunent defines the Objective semantics and
data content, while the encoding foll ows the standard GRASP

speci fication.

1. LinkStatus Objective

The LinkStatus Objective option is a GRASP (bj ective option
conform ng to the GRASP specification [ RFC8990] which is designed for
synchroni zation. It carries the link state information as its val ue:
the bandwi dth and the utilization rate of bandwi dth. This bjective
is used for sharing locally observed link quality data between edge
devi ces.

2. LinkPriorityAdjust Objective

The LinkPriorityAdjust Cbjective carries a routing adjustnent policy
that indicates which traffic fl ows should have their priority

adj usted under current network conditions. This Cbjective enables an
edge device to proactively send an adjustnment request to a backbone
router to nodify the routing preference of its upstreamtraffic.

Exanpl e of an Application Scenario

Measurement and Advertisenent: Gatewayl and Gateway2 nmeasure in rea
time the link utilized bandwidth and traffic to Routerl and Router?2

Edge State Synchroni zation: Gatewayl requests Gateway2' s LinkStatus
via M REQ SYN, or proactively publishes its own LinkStatus.

Congestion Detection and Intelligent Decision: Based on aggregated
link states (bandwi dth, utilization) and algorithns on ASA Gatewayl
determines that the link to Routerl is congested and and decides to
|l ower the priority of traffic that exceeds the threshol d.

Policy Delivery to the Backbone: Gatewayl constructs a
Li nkPriorityAdjust Cbjective and sends it directly to the backbone
Router1l via M REQ SYN or M SYNCH

Backbone Application and Fl ooding: After receiving and applying the
new priority table, Routerl notifies upstreamrouters to adjust paths
via route flooding, so that nore traffic is eventually directed to
Rout er 2.
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| | Backbone Router2 | Net wor k2 | Backbone Routerl | |
| o |
___________ |_____________________________________|____________
I I
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Figure 1. Application Case

7. Security Considerations

TBD.
8. | ANA Consi derati ons

TBD.
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