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Abst r act

Thi s docunent defines a Single Rate Three Col or Marker (srTCM, which
can be used as conponent in a Diffserv traffic conditioner [RFC2475,
RFC2474]. The srTCM neters a traffic streamand marks its packets
according to three traffic parameters, Committed Information Rate
(CR), Committed Burst Size (CBS), and Excess Burst Size (EBS), to be
either green, yellow, or red. A packet is narked green if it doesn't
exceed the CBS, yellowif it does exceed the CBS, but not the EBS,
and red ot herw se.

1. Introduction

The Single Rate Three Col or Marker (srTCM neters an | P packet stream
and marks its packets either green, yellow, or red. Mrking is based
on a Committed Information Rate (CIR) and two associ ated burst sizes,
a Conmitted Burst Size (CBS) and an Excess Burst Size (EBS). A
packet is marked green if it doesn’'t exceed the CBS, yellow if it
does exceed the CBS, but not the EBS, and red otherwi se. The srTCM
is useful, for exanple, for ingress policing of a service, where only
the length, not the peak rate, of the burst deternines service
eligibility.
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The Meter meters each packet and passes the packet and the metering
result to the Marker:
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The Meter operates in one of two nodes. In the Color-Blind node, the
Met er assunes that the packet streamis uncolored. 1n the Color-

Awar e node the Meter assumes that some preceding entity has pre-

col ored the incom ng packet stream so that each packet is either
green, yellow, or red. The details of the pre-coloring process,

i ncluding handling of error scenarios, and how the Meter determ nes
the color of a pre-colored packet are DS domain specific and outside
the scope of this docunent.

The Marker (re)colors an |IP packet according to the results of the
Meter. The color is coded in the DS field [ RFC2474] of the packet in
a PHB specific manner (see section 4 for an exanple).

A compani on docunent [ RFC2698] descri bes another three col or marker,
called a Two Rate Three Col or Maker (trTCM, where packets are marked
based on two rates and two burst sizes.

2. Configuration

The srTCMis configured by setting its node and by assi gning val ues
to three traffic paraneters: a Commtted Information Rate (CIR), a
Conmitted Burst Size (CBS), and an Excess Burst Size (EBS).

The CIR is neasured in bytes of |IP packets per second, i.e., it
i ncludes the | P header, but not link specific headers.

The CBS and the EBS and are measured in bytes. The CBS and EBS nust
be configured so that at | east one of themis larger than 0. It is
recomended that when the value of the CBS or the EBS is larger than
0, it is larger than or equal to the size of the largest possible IP
packet in the stream
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3. Metering

The behavior of the Meter is specified in terms of its node and two

t oken buckets, C and E, which both share the cormbn rate CIR  The
maxi mum si ze of the token bucket Cis CBS and the maxi mum si ze of the
t oken bucket E is EBS

The token buckets C and E are initially (at tinme 0) full, i.e., the
token count Tc(0) = CBS and the token count Te(0) = EBS. Thereafter,
the token counts Tc and Te are updated CIR ti nes per second as
fol |l ows:

olf Tc is less than CBS, Tc is increnented by one, else
oif Te is less then EBS, Te is increnented by one, else
0 neither Tc nor Te is incremented.

When a packet of size B bytes arrives at tinme t, the foll ow ng
happens if the srTCMis configured to operate in the Color-Blind
node:

o lIf Tc(t)-B >= 0, the packet is green and Tc is decrenented by B
down to the mnimumvalue of 0, else

oif Te(t)-B >= 0, the packets is yellow and Te is decrenented by B
down to the mnimumval ue of 0, else

0 the packet is red and neither Tc nor Te is decrenented.

When a packet of size B bytes arrives at tinme t, the foll ow ng
happens if the srTCMis configured to operate in the Col or-Aware
node:

o If the packet has been precolored as green and Tc(t)-B >= 0, the
packet is green and Tc is decrenmented by B down to the mininum
val ue of 0, else

o If the packet has been precolored as green or yellow and if
Te(t)-B >= 0, the packets is yellow and Te is decrenmented by B
down to the minimumval ue of 0, else

o0 the packet is red and neither Tc nor Te is decrenented.
Note that according to the above rules, marking of a packet with a
given color requires that there be enough tokens of that color to

acconmpdate the entire packet. Qher narking policies are clearly
possi bl e. The above policy was chosen in order guarantee a
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determni stic behavior where the vol ume of green packets is never
smal | er than what has been determ ned by the CIR and CBS, i.e.,
tokens of a given color are always spent on packets of that col or

The actual inplenentation of a Meter doesn’t need to be nobdel ed
according to the above formal specification.

4. Marking

The Marker reflects the netering result by setting the DS field of
the packet to a particular codepoint. |In case of the AF PHB

[ RFC2597], the color can be coded as the drop precedence of the
packet .

5. Service Exanple

The srTCM can be used to mark a packet streamin a service, where
different, decreasing |evels of assurances (either absolute or
relative) are given to packets which are green, yellow, or red. For
exanpl e, a service may discard all red packets, because they exceeded
both the comm tted and excess burst sizes, forward yell ow packets as
best effort, and forward green packets with a | ow drop probability.

6. Security Considerations
The srTCM has no known security concerns
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9. Full Copyright Statenent
Copyright (C) The Internet Society (1999). All R ghts Reserved.

Thi s docunent and translations of it may be copied and furnished to
others, and derivative works that comment on or otherwi se explain it
or assist in its inplenentation my be prepared, copied, published
and distributed, in whole or in part, without restriction of any

ki nd, provided that the above copyright notice and this paragraph are
included on all such copies and derivative works. However, this
docunent itself may not be nodified in any way, such as by renoving
the copyright notice or references to the Internet Society or other
I nternet organi zations, except as needed for the purpose of
devel opi ng I nternet standards in which case the procedures for
copyrights defined in the Internet Standards process nust be
followed, or as required to translate it into | anguages ot her than
Engl i sh.

The Iimted perm ssions granted above are perpetual and will not be
revoked by the Internet Society or its successors or assigns.

Thi s docunent and the information contained herein is provided on an
"AS |S" basis and THE | NTERNET SOCI ETY AND THE | NTERNET ENG NEERI NG
TASK FORCE DI SCLAI M5 ALL WARRANTI ES, EXPRESS OR | MPLI ED, | NCLUDI NG
BUT NOT LI M TED TO ANY WARRANTY THAT THE USE OF THE | NFORMATI ON
HEREI N W LL NOT | NFRI NGE ANY RI GHTS OR ANY | MPLI ED WARRANTI ES OF
MERCHANTABI LI TY OR FI TNESS FOR A PARTI CULAR PURPCSE
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