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This meno provides information for the Internet conmunity. |t does
not specify an Internet standard of any kind. Distribution of this
meno is unlimted.

Copyright Notice
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| ESG Not e

This RFC is not a candidate for any level of Internet Standard. The
| ETF di scl ai ns any know edge of the fitness of this RFC for any
purpose and in particular notes that the decision to publish is not
based on | ETF review for such things as security, congestion control,
or inappropriate interaction with deployed protocols. The RFC Editor
has chosen to publish this docunent at its discretion. Readers of
this docunment shoul d exercise caution in evaluating its value for

i npl erent ati on and depl oynent. See RFC 3932 for nore infornmation

Abstract

Thi s docunment describes a two-rate, three-color marker that has been
in use for data services including Frane Relay services. This marker
can be used for netering per-flowtraffic in the emerging IP and L2
VPN services. The marker defined here is different from previously
defined markers in the handling of the in-profile traffic.
Furthernmore, this marker doesn’t inpose peak-rate shaping

requi rements on custoner edge (CE) devices.

1. Introduction
The differentiated service defines a quality-of-service (QS)
architecture for the Internet [RFC2475]. Two integral conponents of

this architecture are traffic netering and nmarking. This docunent
describes a two-rate, three-color netering/marker algorithmthat is
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suitable for the differentiated service applications such as IP and
L2 VPNs. This algorithmhas been in use for data services including
Frame Rel ay Service.

The netering/ marker defined here is different fromthose in [ RFC2697]
and [RFC2698]. It is different from|[RFC2697] in that it is a two-
rate, three-color marker. In contrast, [RFC2697] is a single-rate
marker. It is different from[RFC2698] in the way its paraneters are
defined, which allows a better handling of in-profile traffic for
predom nant service scenarios over a w der range of traffic

par aneters.

Furthermore, the algorithm described here elimnates the need for the
CE to shape its traffic to a certain peak information rate (PIR), as
m ght be the case for the marker defined in [RFC2698] when the val ue
for the peak burst size (PBS) is smaller than that for the comitted
burst size (CBS).

The marker described here operates for both color-blind and col or-
awar e nodes, as defined in [ RFC2698] .

2. Configuration

The operation of the marker is described by two rate values. The
commtted information rate (CIR) and the excess information rate
(EIR). C R and EIR define the token generation rate of a token
bucket with size that is equal to commtted burst size (CBS) and
excess burst size (EBS), respectively.

The CBS and EBS are neasured in bytes and nust configure to be
greater than the expected maxi mum | ength of the incom ng PDU  The
CIR and EIR are both nmeasured in bits/s. The CIR and EIR can be set
i ndependently of each other. Alternatively, the CIR and EIR can be
I i nked together by defining a burst duration paraneter, T, where
T=CBS/ Cl R=EBS/ EI R.

3. Metering and Marking

The behavi or of the neter is defined in ternms of its node and two
token buckets, C and E, with the rates, CIR and EIR, respectively,
and maxi mum si zes CBS and EBS.

The token buckets C and E are initially (at time 0) full; i.e., the
token count Tc(0) = CBS and Te(0) = EBS. Thereafter, the token count
Tc is increnented by one CIR tinmes per second (up to CBS), and the
token count Te is increnmented by one EIR tinmes per second (up to

EBS) .
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In the col or-aware operation, it is assumed that the al gorithmcan
recogni ze the color of the incom ng packet (green, yellow, or red).
The col or-aware operation of the nmetering is described bel ow.

When a green packet of size B arrives at tine t, then

o if Tc(t)- B> 0, the packet is green, and Tc(t) is decrenented
by B; else

o if Te(t)- B> 0, the packet is yellow, and Te(t) is decrenented
by B; else

o the packet is red.
When a yel |l ow packet of size B arrives at tinme t, then

o if Te(t)- B> 0, the packet is yellow, and Te(t) is decrenented
by B; else

o the packet is red.

Incomi ng red packets are not tested against any of the two token
buckets and renmain red.

In the color-blind operation, the nmeter assunes that all incom ng
packets are green. The operation of the nmeter is simlar to that in
the col or-aware operation for green packets.

The salient feature of the algorithm described above is that traffic
within the defined CIRis colored green directly, without the need to
pass additional conformance tests. This feature is the main
differentiator of this algorithmfromthat described in [ RFC2698],
where traffic is marked green after it passes two conformance tests
(those for PIR and CIR). In either color-blind or color-aware node,
the need to pass two conformance tests could result in packets being
dropped at the PIR token bucket even though they are perfectly within
their CIR (in-profile traffic). Furthernore, in the col or-aware node
of operation, the need to pass two confornmance tests coul d make
yellow traffic starve incoming in-profile green packets.
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The operation of the algorithmis illustrated in the flow chart
bel ow:
S +
| periodically every T sec. |
| Te(t+)=M N(CBS, Tc(t-)+CIR*T) |
| Te(t+)=M N(EBS, Te(t-)+EIR*T) |
S +
Packet of size
B arrives T \
---------------- >| col or-blind node|
| OR | YES +--------------- +
| green packet |---->|packet is green|
| AND | | Tc(t+)=Tc(t-)-B
| B <= Tc(t-) | A +
I R /
I
| NO
Vv
R LR T \
| col or-blind node|
| OR | YES +----------------
| NOT red packet |---->|packet is yellow
| AND | | Te(t+)=Te(t-)-B |
| B <= Te(t-) | e T
I
| NO
Vv
S +
| packet is red
S +

Figure 1: Traffic Metering/ Marking Al gorithm

In Figure 1, we have X(t-) and X(t+) to indicate the value of a
paraneter X right before and right after tinme t.
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4.

Servi ce Scenari o

The descri bed marker can be used to mark an | P packet streamin a
service where different, decreasing | evels of assurances (either
absolute or relative) are given to packets that are green, yellow, or
red. For exanple, a service may discard all red packets because they
exceeded the service rates, forward yell ow packets as best effort,
and forward green packets with |ow drop probability. The marker
coul d al so be used for metering L2 VPN services such as the energing
Et hernet transport over |P networks.

Security Considerations

Security issues resulting fromthis docunent are sinmilar to those
mentioned in [ RFC2697] and [ RFC2698].
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This docunent is subject to the rights, licenses and restrictions
contained in BCP 78 and at www. rfc-editor.org/copyright.htm, and
except as set forth therein, the authors retain all their rights.

Thi s docunent and the information contained herein are provided on an
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OR I'S SPONSORED BY (IF ANY), THE I NTERNET SOCI ETY AND THE | NTERNET
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Intell ectual Property
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Intell ectual Property Rights or other rights that m ght be clained to
pertain to the inplenentation or use of the technol ogy described in
this docunent or the extent to which any |icense under such rights

m ght or might not be available; nor does it represent that it has
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on the procedures with respect to rights in RFC docunents can be
found in BCP 78 and BCP 79.

Copi es of IPR disclosures nmade to the | ETF Secretariat and any
assurances of licenses to be nmade available, or the result of an
attenpt nmade to obtain a general |icense or permission for the use of
such proprietary rights by inplenmenters or users of this

speci fication can be obtained fromthe | ETF on-line |IPR repository at
http://ww.ietf.org/ipr.

The IETF invites any interested party to bring to its attention any
copyrights, patents or patent applications, or other proprietary
rights that nmay cover technol ogy that nay be required to inplenment
this standard. Please address the information to the IETF at ietf-
ipr@etf.org.
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