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Abst ract

Thi s docunent contains the definition of a delay measurenent
infrastructure and a del ay-sensitive Least-Used policy for Reliable
Server Pool i ng.

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 (IETF). Note that other groups nmay 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 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 16 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 Docunents (https://trustee.ietf.org/
license-info) in effect on the date of publication of this docunent.
Pl ease revi ew these docunents carefully, as they describe your rights
and restrictions with respect to this docunment. Code Conponents
extracted fromthis docunent 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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I nt roducti on

Rel i abl e Server Pooling defines protocols for providing highly
avai l abl e services. PEs of a pool may be distributed over a | arge
geographical area, in order to provide redundancy in case of

| ocal i zed disasters. But the current pool policies defined in [8] do
not incorporate the fact of distances (i.e. delay) between PU and PE.
This leads to a | ow performance for del ay-sensitive applications.

Scope

This draft defines a delay neasurenent infrastructure for ENRP
servers to add delay information into the handl espace. Furthernore,
a del ay-sensitive Least-Used policy is defined. Performance

eval uations can be found in [13].

Ter mi nol ogy
The ternms are comonly identified in related work and can be found in

the Aggregate Server Access Protocol and Endpoi nt Handl espace
Redundancy Protocol Common Paraneters document [6].
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1.3. Conventions

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in [1].

2. Del ay- Measurenent Infrastructure

This section describes the necessary del ay neasurenent infrastructure
for the policy later defined in Section 3. It has to be provided as
part of the ENRP servers.

2.1. Quantification of Distance

Measuring delay for SCTP associations is easy: the SCTP protocol [2]
al ready cal cul ates a snoothed round-trip time (RTT) for the primary
path. This RTT only has to be queried via the standard SCTP APl as
defined in [9]. By default, the calculated RTT has a snal |
restriction: a SCTP endpoint waits up to 200nms before acknow edgi ng a
packet, in order to piggyback the acknow edgenment chunk with payl oad
data. In this case, the RTT would include this latency. By using
the option SCTP_DELAYED SACK (see [9]), the maxi mum del ay before
acknow edgi ng a packet can be set to Ons (i.e. "acknow edge as soon
as possible"). After that, the RTT approxi nately consists of the
network | atency only. Then, using the RTT, the end-to-end del ay

bet ween two associ ated conponents i s approximately 0.5*RTT.

In real networks, there may be negligible delay differences: for
exanpl e, the delay between a PU and PE #1 is 5ns and the | atency
between the PU and PE #2 is 6nms. Fromthe service user’s
perspective, such minor delay differences may be ignored and are
furthernore unavoidable in Internet scenarios. Therefore, the
di stance paraneter between two conponents A and B is defined as
fol |l ows:

Di stance = DistanceStep * round( (0.5*RTT) / DistanceStep )

That is, the distance paraneter is defined as the nearest integer
mul tiple of the constant Di stanceStep for the neasured delay (i.e.
0. 5*RTT) .

2.2. Distance Measurenent Environment

In order to define a distance-aware policy, it is first necessary to
define a basic rule: PEs and PUs choose "nearby" ENRP servers. Since
the operation scope of RSerPool is restricted to a single

organi zation, this condition can be net easily by appropriately

| ocating ENRP servers.
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* A Home ENRP server can neasure the delay of the ASAP associ ations
toits PE. As part of its ENRP updates to other ENRP servers, it
can report this measured del ay together with the PE information.

* A non- Hone- ENRP server receiving such an update sinply adds the
del ay of the ENRP association with the Hone ENRP server to the
PE s reported del ay.

Now, each ENRP server can approximate the distance to every PE in the
operation scope using the equation in Section 2.1

Not e, that delay changes are propagated to all ENRP servers upon PE
re-registrations, i.e. the delay information (and the approxi mated
di stance) dynam cally adapts to the state of the network.

3. Distance-Sensitive Least-Used Policy

In this section, a distance-sensitive Least Used policy is defined,
based on the del ay-nmeasurenment infrastructure introduced in
Section 2.

3.1. Description

The Least Used with Distance Penalty Factor (LU DPF) policy uses |oad
i nformati on provided by the pool elenents to select the | owest-1oaded
pool elements within the pool. |If there are multiple el enents having
| owest | oad, the nearest PE should be chosen

3.2. ENRP Server Considerations

The ENRP server SHOULD sel ect at nost the requested nunber of poo

el ements. Their |oad val ues SHOULD be the | owest possible ones
within the pool and their distances al so SHOULD be | owest. Each

el ement MUST NOT be reported nore than once to the pool user. |If
there is a choice of equal -l oaded and equal - di stanced pool el enents,
round robin selection SHOULD be nmade anong these el ements. The
returned list of pool elenents MIST be sorted by |oad value in
ascendi ng order (1st key) and distance in ascending order (2nd key).

3.3. Pool User Considerations

The pool user should try to use the pool elenments returned fromthe
list in the order returned by the ENRP server. A subsequent call for
handl e resolution may result in the same list. Therefore, it is
RECOMVENDED for a pool user to request nultiple entries in order to
have a sufficient amount of feasible backup entries avail able.
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Pool Menmber Sel ection Policy Paraneter
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*

Load: Current |oad of the pool el enent.
* Load DPF: The LoadDPF setting of the PE
* Distance: The approxi mated distance in m|liseconds.

-  Between PE and Hone ENRP server: The di stance SHOULD be set to
0.

-  Between Non-Hone ENRP server and Hone ENRP server: The del ay
measured on the ASAP associ ati on bet ween Honme ENRP server and
PE.

- Between ENRP server and PU. The sums of the neasured del ays on
the ASAP associ ation and the ENRP association to the Home ENRP
server.

Ref erence | npl enentation

The RSer Pool reference inplenmentation RSPLIB can be found at [15].

It supports the functionalities defined by [3], [4], [5], [6] and [8]
as well as the options [10], [11] and of course the option defined by
this document. An introduction to this inplenentation is provided in
[12].

Test bed Pl atform

A large-scale and realistic Internet testbed platformw th support
for the nulti-hom ng feature of the underlying SCTP protocol is
Nor Net. A description of NorNet is provided in [14], sone further
i nformati on can be found on the project website [16].
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6. Security Considerations
Security considerations for RSerPool systens are described by [7].
7. 1 ANA Consi derations

Thi s docunent does not require additional |ANA actions beyond those
already identified in the ENRP and ASAP protocol specifications.
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