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Abst ract

This draft proposes an adaptive | oad-bal anci ng mechani smto address
hi gh-t hroughput transni ssion challenges in East-Wst conputing, data
exchange, and DC interconnection services. Traditional nethods-ECWP,
RPS, and Flow et-face limtations: ECMP suffers from hash collisions
and | oad i nbal ance; RPS risks TCP packet reordering; Flow et depends
on inpractical manual thresholds for burst interval configuration,

| eadi ng to suboptimal perfornmance.

Requi renent s Language

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOWMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in .

Status of This Meno

This Internet-Draft is submtted in full confornmance 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 docunents 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 4 Septenber 2025.
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Copyri ght Notice

Copyright (c) 2025 | 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 without warranty as described in the Revised BSD License.
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I nt roducti on

East Data West Conputing, Data Express, and DC Interconnection
services require high-throughput network transm ssion. Current
mai nst ream hi gh-t hroughput interconnection and | oad bal anci ng
mechani snms in the industry include ECMP, RPS, and Fl ow et.

ECVMP transmits data flows as units. Its principle is when the first
packet of a data flow arrives at the first switch fromthe host, the
switch determ nes whether it is the first packet of the flow based on
the five-tuple (source IP, destination IP, source port, destination
port, protocol). |If so, a hash algorithmselects a forwarding port
(non-first packets follow the sanme port as previous packets). The
advant age of ECMP is preventing TCP packet reordering and

retransm ssion. However, poor hash design may cause colli sions,

| eading to | oad inbal ance and increased queui ng delays. Even with
opti mal hashing, short flows may be assigned to ports handling | ong
fl ows, worsening del ays

RPS transmits individual packets as units. Each packet arriving at
the switch is randonly assigned a forwarding port, regardl ess of flow
affiliation. RPS achieves near-perfect |oad bal anci ng under hi gh
traffic, mnimzing queuing delays. However, random port assignnent
ri sks TCP packet reordering, causing retransnissions. Wile rare,
severe inmbal ance could anplify this issue.
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Flow et transnits fl ow segnents (bursts of packets sent together in
TCP). It leverages the time gap between TCP bursts: if the interva
bet ween two bursts exceeds the transnmission delay threshold, the new
flowet is randomy assigned a port (otherwise, it follows the
previous port). Flow et balances ECM s stability with RPS s | oad
bal ancing. Its drawback lies in relying on nmanually set threshol ds
for transm ssion delay differences. Overly large thresholds nimc
ECMP, while overly small ones mmc RPS

Pr obl em St at enent

Thr oughput - sensi tive services often involve el ephant flows (I ong-
duration flows). Traditional |oad bal anci ng nmechanisns |ike ECWP,
whi ch use five-tupl e-based hashing, fail to fully utilize Iink

bandwi dth. Packet-1evel |oad bal ancing (RPS) introduces out-of-order
delivery, and as bandw dth increases, the CPU and nenory overhead for
reordering packets at the receiver beconmes prohibitive (or even
unmanageabl e). Fl owl et-based | oad bal ancing strikes a conpromn se

bet ween ECMP and RPS. However, determining the transmission tine
difference threshold is inpractical, requiring manual configuration
Excessively large threshol ds degrade Flow et into ECVMP, while overly
small thresholds mimc RPS1. Meanwhile, the industry |acks
standardi zed solutions for increasingly critical high-throughput
transm ssi on demands.

Sol ution

Edge I ngress Node: The entry point for high-throughput service flows.
Based on service type (e.g., By DPl or directly use the service |ID)
and link conditions to the destination node (obtained via controller
requests or distributed in-band detection), it inplements multi-path
paral l el transm ssion. Specific steps include: 1.Query all avail able
paths to the destination and select the path with | owest bandwi dth
utilization and | owest latency to send the first packet (or flow et)
2. For the second packet (or flowet), choose a path with the
| owest bandwi dth utilization that ensures no out-of-order delivery

after accounting for transmi ssion delays . 3.Subsequent packets
follow the sane |ogic, dynanmically selecting paths to bal ance
bandwi dth efficiency and sequence integrity . 4.\Wen selecting

packet sizes (e.g., single packet, flow et, or subflow), ensure
sufficient time margin to avoid out-of-order issues. For exanple,
shorter subflows on high-latency paths and | onger subflows on | ow
| at ency paths

I nternedi at e Nodes: For high-throughput flows, these nodes perform

hi erarchical |oad balancing if instructed by packet headers;
ot herw se, they act as nornmal nodes for transparent forwarding.
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5.

Edge Egress Node: For strictly ordered services, it performnms fina
in-order verification. |If out-of-order packets occur (rarely), this
node buffers and reorders themto ensure sequential delivery to the
receive.

Interactive packets can be carried across nultiple data pl ane
protocols. Taking the |IPv6 extensi on header as an exanpl e, t he Next
Header field for the high-throughput in-order transm ssion extension
header is tenporarily assigned the value 100 (to be updated after
formal | ANA allocation). The extension header length is 12 bytes,
and its specific format follows the definition provided earlier.

Security Considerations
TBD.
| ANA Consi derations

TBD.
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