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Abst r act

Thi s docunment proposes the encoding of the indication for |oad-

bal anci ng strategi es which can be encapsul ated into a variety of
protocol s such as MPLS, | Pv6 and SRv6 networks. 1t also provides the
consi derations for |oad-bal ancing configuration in control plane as
wel |
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Internet-Drafts are working docunents of the Internet Engineering
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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 mum of six nonths
and nay 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 21 Novenber 2026
Copyri ght Notice
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Provisions Relating to | ETF Docunents (https://trustee.ietf.org/
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1. I nt roduction

The | oad bal anci ng serves as a critical nechani smfor achieving high-
performance transm ssion in w de-area networks (WANs), with diverse

i npl ementation strategi es such as flow | evel and packet-Ilevel |oad
bal anci ng, some approaches incl ude:

*Equal - Cost Multi-Path (ECVP) and Wi ghted ECMP (WCMP) : t hese
mechani sns preserve the transmi ssion order of packets within a data
stream \Wen the network guarantees transm ssion and |ink
reliability, packets typically arrive at the receiver in sequence
This elimnates the need for conpl ex packet reordering at the
receiver end, allowing sinplified Go-Back-N (GBN)retransm ssion
mechani sns to be adopted, thereby reducing device conplexity and
cost.

*Fl oM et - based Load Bal anci ng: this mechani sm segnments packets into
mcro-flow ets, which may be divided based on tinme intervals, nessage
granularity, or fixed lengths. While these fragnents are transmtted
across different paths to maintain intra-flow et ordering, they may
cause inter-flow et disorder, significantly increasing the receiver’s
buf fer and reordering requirenents.

*Packet Spraying: by randomy or |oad-aware proportionally

di stributing packets across multiple paths, this mechani sm maxi m zes
| oad bal ancing efficiency. However, it results in the highest packet
di sorder level, inposing the nost stringent demands on the receiver’s
reordering capabilities.
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In WANs with dynami c topol ogies, the | oad bal ancing strategy requires
host -t o-network col | aboration to adapt to varying transmn ssion
scenarios. The selection of |oad bal ancing strategies should

consi der:

*traffic characteristics (e.g., flow size, burstiness, sensitivity to
del ay)

*path characteristics (e.g., latency, bandwi dth, |oss rate, and
reliability)

*receiver’'s reordering capability (e.g., buffer size, reordering
al gorithm efficiency)

Thi s docunent proposes the encoding of the indication for |oad-

bal anci ng strategi es which can be encapsul ated into a variety of
protocols such as MPLS, | Pv6 and SRv6 networks. It also provides the
consi derations for |oad-bal ancing configuration in control plane as
wel | .

Conventions Used in This Docunent
1. Abbreviations
2. Requirenents Language

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] [RFCB174] when, and only when, they appear in al
capital s, as shown here

Load Bal ancing Strategies

The reordering capabilities of incoming traffic flows may differ
across servers. For exanple, standard RDVMA NI Cs (Network Interface
Cards) al nost lack out-of-order reordering capabilities, while
advanced DPU NI Cs achi eve reordering through high-speed caches. The
TCP receiving end can al so perform out-of-order reordering based on
caching. At network nodes, | oad balancing for flows is a |oca
behavi or and cannot perceive whether the server has the correspondi ng
out -of -order recovery capability. The information from host-and-
network col l aboration may help to select the best |oad-bal ancing
strat egy.
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Traffic 1/2/3 Apply the | oad-bal anci ng strategy
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Figure 1: Selection of Load-bal ancing Strategies
As shown in Figure 1, at the edge node, the information can be
carried in packets to indicate the preferred | oad-bal anci ng
strategies. The indication may be carried in data packets throughout
the network path. And the network node can route the packets based
on the indication of |oad-balancing strategy, allowi ng the network to
apply different strategies for different types of flows.
4. Encapsul ation for Load-bal ancing Indication
4.1. Indication of Load-bal ancing Strategies
01234567
i S e T o
| Flag [FIL|P

Figure 2: Indication Flag of Load-bal ancing Strategies

F: 1 bit, when Fis set to 1, it indicates the fl ow based | oad-
bal anci ng nechani sm

L: 1 bit, when L is set to 1, it indicates the flow et-based | oad-
bal anci ng nmechani sm

P: 1 bit, when Pis set to 1, it indicates the packet-based | oad-
bal anci ng nechani sm

4.2. MPLS MNA Encapsul ation

The indication flag coul d be encapsul ated into MPLS MNA header as per
MNA encapsul ati on specified in [I-D.ietf-npls-ma-hdr].
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4.3. | Pv6 Header Encapsul ation

The indication flag can be encapsul ated into an | Pv6 HoH EH as per
[ RFC8200] since it may be processed by transit nodes al ong the path
in | Pv6 networks.

The indication flag can al so be encapsulated into an DOH EH as per
[ RFC8200] before an SRH since it may be processed by the forwarding
nodes of the SRv6 segment list in SRv6 networKks.

5. Considerations for Load-bal ancing Policy in Control Plane

The client or the server may notify the out-of-order recovery
capability to the edge node or the controller in control plane. The
controller can al so sense the characteristics of a flow and deci de
the best | oad-bal ancing strategy and configure the indication to the
edge node. And the edge node can encode the information into the
encapsul ati on of the packets.

6. Security Considerations
To be discussed in future versions of this document.
7. 1 ANA Consi derations
TBA.
8. Contributors
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