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Abst ract

Thi s docunent proposes a token-aware traffic steering mechanism By
parsing estimated token |length, task type, semantic urgency,

and conprehensively incorporating network |ink status, node
capabilities, and conpute resource states into routing decisions,
this nmechani sm achi eves joint optinmal scheduling of resources.

Status of This Meno

This Internet-Draft is submtted in full conformance with the
provi sions of BCP 78 and BCP 79

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents 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 nmay 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 17 Septenber 2026
Copyri ght Notice

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

Thi s docunent is subject to BCP 78 and the | ETF Trust’'s Lega
Provisions Relating to | ETF Docunments (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these documents carefully, as they describe your rights
and restrictions with respect to this docunent. Code Conponents
extracted fromthis docunment nust include Revised BSD License text as
described in Section 4.e of the Trust Legal Provisions and are

provi ded wi thout warranty as described in the Revised BSD License.
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1. Introduction

In the era of thriving Al applications, agents have becone a critica
Iink connecting users and cl oud services, where their response speed
directly determ nes user experience. Collaboration between term na
and the cloud can enhance resource utilization efficiency and pronote
the popul arization of intelligent services. However, challenges
exi st when agents invoke | arge nodel services on the cloud:

1. Data processing on cloud (especially inference conputation)
accounts for about 85%of the end-to-end total latency. Sinply
relying on network path optinization or bandw dth guarant ees
cannot fundanmentally resolve | atency issues caused by conputing
queui ng or nodel overl oad.

2. Requests initiated by agents show significant differences.
Short-context tasks (such as comrand control) and | ong-cont ext
tasks (such as conplex inference) have different requirenents for
| atency sensitivity and conputing resources. Traditional "best-
effort" scheduling nmodes cannot neet these differentiated service
denmands.

3. The network | acks awareness of the token characteristics of

upper -1l ayer applications, |leading to resource m snatches and user
experience bottl enecks.
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3.

3.

3.

To solve these problens, the network should act as a col |l aborative
schedul i ng medi um connecti ng agents and cl oud conputing. By
perceiving the token features of requests, the network can perform
gl obal optiml scheduling conbined with network status, nodel
capabilities, and conmputing | oad. Wile Conpute-Aware Traffic
Steering (CATS) has proposed joint routing and scheduli ng based on
networ k and conputing status[l-D.ietf-cats-franmework], existing CATS
solutions | ack awareness of nodel capabilities and token features.
This draft proposes a token-aware traffic steering nethod to inprove
the end-to-end service experience for agents.

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 al
capitals, as shown here

Abbrevi ations and definitions used in this docunent:

*Token: The fundanental unit for Large Language Mdels (LLMs) to
process text. *TTFT: Tinme to First Token, a key netric for neasuring
the response speed of inference services. *SLA: Service Leve

Agr eenent .

Use Cases
1. Lowlatency interactive contro

When agents respond to inmedi ate user comrands (e.g., "turn on the
light", "play music"), they are expected to provide an extremely fast
interactive experience. However, such tasks usually involve few
tokens and sinple logic, if blocked by longer tasks, it can lead to
severe response delays. Therefore, the network needs to identify

t hese short-token featuress and schedul e themonto | owlatency path
and edge conputing to ensure mllisecond-|evel response tines.

2. Complex infer3ence and content generation

When agents process conplex tasks |ike code generation or |ong
docunent summari zation, they are expected to provide deep
intellectual assistance to users. However, such tasks involve
hundreds or even thousands of Tokens for conputation, requiring high
GPU nenory and stable conmputing. Insufficient resources may cause
task tinmeouts or interruptions. Therefore, |ong-token tasks need to
be precise identified and guided to center conputing nodes with anple
conmputing to ensure service continuity.
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3.3. Resource contention under m xed | oad

Duri ng peak business hours, when a |arge nunber of sinple requests
and a small nunber of conplex inference tasks concurrently flood into
the cloud cluster, it is expected to naximze the utilization of
conmputing resources. However, traditional First-In-First-Qut queue
mechani sms often result in lowlatency and short tasks being bl ocked
by | ong-conputation tasks, significantly degradi ng overall user
experience. Therefore, the network needs to identify task priority
based on token features, dynam cally scheduling short tasks to
lightly | oaded nodes or dedi cated channels, achieving isolated
operation and differentiated assurance for tasks of varying
conpl exi ti es.

4. Requirenents

To achi eve the aforenmentioned goals, the systemneeds to neet the
foll owi ng key requirenents.

4.1. Token features awareness capability

Term nal agent can extract key token fearures, including: estinated
token I ength, task type, semantic urgency.

Term nal agents or agent gateways support transferring these features
to a Network I D and enbedding it into network packets, enabling
identification by network devices.

4.2. Real-tinme multi-dinensional state nonitoring

Network can nonitor real-time network state such as |ink |atency,
jitter, avail abl e bandw dth, and packet |oss rate.

Conputing can obtain real-tine informati on on each inference node’s
GPU | oad, nenory usage, current queue |ength, and estinated inference
time (TTFT).

4.3. Dynamic joint scheduling decision
Pol i cy-based routing algorithns are supported, capable of dynamically
sel ecting optinmal network paths (e.g., |lowdelay dedicated |ine vs.
public internet) and optinmal conputing nodes (e.g., edge snall nodel
vs. cloud | arge nodel) based on token features and real -time states.

Priority queue managenent capabilities are possessed to ensure high-
priority short tasks are not bl ocked by |ong tasks.
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4.4. Standardized Interfaces and Protocol Extensions
A standard format for token feature descriptions needs to be defined.
Signaling interaction nechanisns between the network controller and
orchestration system and between the cloud managenent (Mnt) and
orchestration system

5. Token-aware traffic steering deployment sol ution

Figure 1 shows the architectural diagram of this depl oynent sol ution
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The specific inplenentation process is as foll ows:

a. Token feature extraction: Wen a request is initiated, the agent
or agent gateway instantly analyzes the pronpt content, estimates the
nunber of tokens, and identifies the task type (e.g., "imediate
control™ or "complex inference"). Subsequently, the feature is
encoded as a token feature ID and encapsul ated in the packet header
using the followi ng format:

0 1 2 3
01234567890123456789012345678901
B i s T T i i o S o T Ji I
| Type | Length | O Unassi gnhed |
R e s T o T S R El ok i R e e S S e o o s
I I
| Token feature ID |

i S S T i S S e e i S S S S

Length: 8-bit unsigned integer that indicates the total nunber of the
octets of the value field.

D: 1-bit field used to indicate whether the current data transaction
is directed.
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Unassi gned: 15-bit field reserved for future use. They MJST be set
to 0 on transm ssion and MJST be ignored on receipt.

Token feature ID: 64-bit group I D of token feature.

b. Real-tinme state awareness: The orchestration system conti nuously
collects full-network link quality (bandw dth, delay, jitter) and
real -tine status of each compute node (GPU utilization, queue I|ength,

estimated TTFT).

c. Dynamic joint routing decision: The orchestration system natches
request features with real-tinme states:

Short/urgent tasks: Prioritize routing to the nearest edge node with
the | owest network | atency.

Long/ heavy tasks: Prioritize routing to a central cloud node with
anpl e conmputing and shorter queues.

d. Execution and feedback: The network forwards according to the
specified path, and the conputing processes the queue according to
priority. After the task is conpleted, actual latency data is fed
back to optim ze subsequent scheduling strategies.

6. Deploynent Effect
By enploying a refined task priority identification node, it
elim nates |ong-task bl ocking and resource contention, inproving the
accuracy of service guarantees for critical business (e.g.,
interactive control).
Thi s solution can simultaneously achi eve accel eration for | owl atency
short tasks and stability guarantees for conputationally intensive
tasks by jointly nonitoring network link |atency and node TTFT.

7. Security Considerations
TBD

8. | ANA Consi derati ons
TBD

9. Ref er ences

9.1. Normmtive References
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