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Status of This Meno

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

Abstract

In the core of a high-capacity network, service differentiation nay
still be needed to support applications’ utilization of the network.
Applications with simlar traffic characteristics and performance
requirenments are mapped into Diffserv service classes based on end-
to-end behavi or requirenments of the applications. However, sone
network segnments may be configured in such a way that a single
forwarding treatnment may satisfy the traffic characteristics and
performance requirenments of two or nore service classes. In these
cases, it may be desirable to aggregate two or nore Diffserv service
classes into a single forwarding treatnment. This docunent provides
guidelines for the aggregation of Diffserv service classes into
forwarding treatnents
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1. Introduction

In the core of a high capacity network, it is common for the network
to be engineered in such a way that a major link, switch, or router
can fail, and the result will be a routed network that still neets
anbi ent Service Level Agreements (SLAs). The inplications are that
there is sufficient capacity on any given link such that all SLAs
sol d can be sinultaneously supported at their respective maxi num
rates, and that this remains true after re-routing (either IP re-
routing or Miultiprotocol Label Switching (MPLS) protection-node

swi tchi ng) has occurred.

Over-provisioning is generally considered to neet the requirenents of
all traffic without further quality of service (QS) treatnent, and
in the general case, that is true in high-capacity backbones.
However, as the process of network convergence continues, and with
the increasing speed of the access networks, certain services nay
still have issues. Delay, jitter, and occasional |oss are perfectly
acceptable for elastic applications. However, sub-second surges that
occur in the best-designed of networks [12] affect real-tine
applications. Moreover, denial of service (DoS) |oads, wornms, and
network di sruptions such as that of 11 Septenber 2001 affect routing
[13]. Qur objective is to prevent disruption to routing (which in
turn affects all services) and to protect real-tine jitter-sensitive
services, while mnimzing | oss and delay of sensitive elastic
traffic.

RFC 4594 [3] defines a set of basic Diffserv classes fromthe points
of view of the application requiring specific end-to-end behaviors
fromthe network. The service classes are differentiated based on
the application payload s tolerance to packet |oss, delay, and del ay
variation (jitter). Different degrees of these criteria formthe
foundation for supporting the needs of real-tinme and elastic traffic.
RFC 4594 [3] al so provides recommendations for the treatnment nethod
of these service classes. But, at sone network segnments of the end-
to-end path, the number of |evels of network treatnent
differentiation may be | ess than the nunber of service classes that
the network segnent needs to support. 1In such a situation, that
networ k segment may use the sane treatnent to support nore than one
service class. In this docunent, we provide guidelines on how

mul tiple service classes nay be aggregated into a forwarding
treatment aggregate. This entails having the IP traffic belonging to
service cl asses, expressed using the DSCP (Differentiated Services
Code Point), as described by RFC 4594 [3]. Note that in a given
domai n, we may recommend that the supported service classes be
aggregated into forwardi ng treatnment aggregates; however, this does
not nean all service classes need to be supported, and hence not all
forwardi ng treatnment aggregates need to be supported. A domain may
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support a fewer or greater nunber of forwarding treatnent aggregates
t han reconmended by this docunment. Which service classes and which
forwardi ng treatment aggregates are supported by a domain is up to
the domain adm ni stration and nay be influenced by business reasons
or other reasons (e.g., operational considerations).

In this docunment, we’ve provided:
o definitions for term nology we use in this docunent,
o requirenents for performng this aggregation

o an exanple of perform ng the aggregati on when four treatnent
aggregates are used, and

0 an exanple (in the appendi x) of perform ng this aggregation over
MPLS using E-LSP, EXP Inferred PHB Scheduling C ass (PSC) Label
Switched Path (LSP).

The treatnent aggregate reconmendati ons are designed to aggregate the
service classes [3] in such a manner as to protect real-tine traffic
and routing, on the assunption that real-tinme sessions are protected
fromeach other by admi ssion at the edge. The recomendati on gi ven
is one possible way of perform ng the aggregation; there nay be other
ways of aggregation, for exanple, into fewer treatnent aggregates or
nore treatnment aggregates.

In the appendi x, an exanpl e of aggregati on over MPLS networ ks using
E-LSP to realize the treatnment aggregates is provided. Note that the
MPLS E-LSP is just an exanple; this docunent does not exclude the use
of other nmethods. This exanple only considers aggregation of IP
traffic into E-LSP. The use of E-LSP by non-I1P traffic is not

di scussed.

1.1. Requirenments Notation

The key words "MJST", "MJST NOT", "REQUI RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMMENDED', "MAY", and "OPTIONAL" in this
docunent are to be interpreted as described in RFC 2119 [1].

2. Term nol ogy

Thi s docunent assunes the reader is familiar with the ternms used in
differentiated services. This docunent provides the definitions for
new ternms introduced by this docunent and references information
defined in RFCs for existing terms not commonly used in
differentiated services.
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For new terns introduced by this docunment, we provide the definition
her e:

o Treatnment Aggregate. This termis defined as the aggregate of
Diffserv service classes [3]. A treatnent aggregate is concerned
only with the forwarding treatnment of the aggregated traffic,
which may be narked with rmultiple DSCPs. A treatnent aggregate
differs from Behavi or Aggregate [2] and Traffic Aggregate [14],
each of which indicate the aggregated traffic having a single
Diffserv codepoint and utilizing a single Per Hop Behavi or (PHB)

For terms from existing RFCs, we provide the reference to the
appropriate section of the relevant RFC that contain the definition:

0 Real-Tine and Elastic Applications and their traffic. Section 3.1
of RFC 1633 [4].

o Diffserv Service Cass. Section 1.3 of RFC 4594 [3].

0 MLS E-LSP, EXP Inferred PHB Scheduling Cass (PSC) Label Switched
Path (LSP). Section 1.2 of RFC 3270 [6].

0 MPLS L-LSP, Label Only Inferred PHB Scheduling C ass (PSC) Labe
Switched Path (LSP). Section 1.3 of RFC 3270 [6].

3. Overview of Service Cass Aggregation

In Diffserv domai ns where |ess fine-grained traffic treatnent
differentiation is provided, aggregation of the different service
cl asses [3] nay be required.

These aggregati ons have the foll owi ng requirenents:

1. The end-to-end network performance characteristic required by the
applicati on MUST be supported. This performance characteristic
is represented by the use of Diffserv service classes [3].

2. The treatnment aggregate MJST neet the strictest requirenents of
its nmenber service classes.

3. The treatnent aggregate SHOULD only contain nenber service
classes with simlar traffic characteristic and perfornmance
requirenents.

4. The notion of the individual end-to-end service classes MJUST NOT
be destroyed when aggregation is performed. Each domain al ong
the end-to-end path nmay perform aggregation differently, based on
the original end-to-end service classes. W recomend an easy
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way to acconplish this by not altering the DSCP used to indicate
the end-to-end service class. But sonme administrative domains
may require the use of their own marking; when this is needed,
the original end-to-end service class indication nust be restored
upon exiting such adm nistrative domains. One possible way of
achieving this is with the use of tunnels to encapsul ate the end-
to-end traffic.

5. Each treatnent aggregate has |imted resources; hence, traffic
condi tioning and/or adm ssion control SHOULD be perforned for
each service class aggregated into the treatnent aggregate.
Addi ti onal adm ssion control and policing may be used on the sum
of all traffic aggregated into the treatnent aggregate.

In addition to the above requirenents, we have the foll ow ng
suggesti ons:

1. The treatnent aggregate and assigned resources nay consider
historical traffic patterns and the variability of these
patterns. For exanple, a point-point service (e.g., pseudow re)
may have a very predictable pattern, while a multipoint service
(e.g., VPLS, Virtual Private LAN Service) may have a nuch | ess
predi ct abl e pattern.

2. In addition to Diffserv, other controls are available to
influence the traffic level offered to a particular traffic
aggregate. These include adjustnment of routing netrics, and
usage of MPLS-based traffic engineering techniques.

Thi s docunent only describes the aggregation of IP traffic based on
the use of Diffserv service classes [3].

4. Service Casses to Treatnent Aggregate Mapping

The service class and DSCP sel ection in RFC 4594 [3] has been defi ned
to allow, in many instances, mapping of two or possibly nore service
classes into a single forwarding treatment aggregate. Notice that
there is a relationship/trade-off between |ink speed, queue depth,
delay, and jitter. The degree of aggregati on and hence the nunber of
treat nent aggregates will depend on the aggregation’s inpacts on

| oss, delay, and jitter. This depends on whether the speed of the

I i nks and schedul er behavior, being used to inplenment the
aggregation, can nminimnmze the effects of mxing traffic with

di fferent packet sizes and transmit rates on queue depth. A general
rule-of-thunb is that higher |ink speeds allow for nore aggregation/
smal | er nunber of treatment aggregates, assunming link utilization is
wi thin the engi neered | evel
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4.1. Mapping Service C asses into Four Treatnent Aggregates

This section provides an exanple of mapping all the service classes
defined in RFC 4594 [3] into four treatnent aggregates. The use of
four treatnment aggregates assunes that the resources allocated to
each treatnent aggregate are sufficient to honor the required
behavi or of each service class [3]. W use the performance
requirement (tolerance to loss, delay, and jitter) fromthe
application/end-user as a guide on how to map the service cl asses
into treatnent aggregates. W have al so used section 3.1 of RFC 1633
[4] to provide us with guidance on the definition of Real-Tine and
El astic applications. An overview of the mappi ng between service

cl asses and the four treatnment aggregates is provided by Figure 1,

wi th the mappi ng bei ng based on perfornmance requirenents. In Figure
1, the right side colums of "Service Class" and "Tol erance to Loss/
Del ay/Jitter" are fromFigure 2 of RFC 4594 [3].

It is recormended that certain service classes be mapped into
specific treatnent aggregates. But this does not nean that all the
servi ce classes recomended for that treatnent aggregate need to be
supported. Hence, for a given donmin, a treatnent aggregate nay
contain only a subset of the service classes recormmended in this
docunent, i.e., the service classes supported by that domain. A
domai n’ s treatnent of non-supported service classes should be based
on the domain’s local policy. This local policy may be influenced by
its agreement with its custoners. Such treatnment may use the Elastic
Treat nent Aggregate, dropping the packets, or some other

arrangenents.

Qur exanple of four treatment aggregates is based on the basic
differences in performance requirement fromthe application/end-user
perspective. A domain nay choose to support nore or fewer treatnent
aggregates than the four reconmended. For exanple, a domain nmay
support only three treatnent aggregates and nap any network control
traffic into the Assured Elastic treatnment aggregate. This is a
choi ce the adm ni strative domain has. Hence, this exanple of four
treat nent aggregates does not represent a mininmmrequired set of
treat nent aggregates one nust inplenent; nor does it represent the
maxi num set of treatnment aggregates one can inpl enent.
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| Treat nent | Tol erance to | | Service dass | Tol erance to |
| Aggregate | Loss |Delay |Jitter]|| | Loss |Delay |Jitter]
::::::::::+::::::+::::::+::::::++:::::::::::::::+::::::+::::::+::::::|
| Network | Low | Low | Yes || Network | Low | Low/| Yes |
| Control | | | || Control | | | |
| ::::::::::+::::::+::::::+::::::++:::::::::::::::+::::::+::::::+::::::|
| Real - | Very | Very | Very || Tel ephony | VLow | VLow | VLow |
| Tine | Low | Low | Low |]--------------- o - +o----- o |
| | | | [ ] Si gnal i ng | Low | Low | Yes
| | | | [ ome e b oo |
| | | | [1  Multinedia | Low - | Very | Low |
| | | | || Conferencing |Mediuni Low | |
| | | | E R e e RSP oo oo |
| | | | [ ] Real -ti me | Low | Very | Low |
| | | | || Interactive | | Low | |
| | | | [ -mmmm e e o oo |
| | | | | Br oadcast | Very | Mediuni Low |
I I I I |l Vi deo | Low | I I
| ::::::::::+::::::+::::::+::::::++:::::::::::::::+::::::+::::::+::::::|
| Assured | Low |Low - | Yes || Miltinedia | Low - | Mediun{ Yes
| Elastic | | Medi um | St ream ng | Medi um | |
| | | | [ -mmmme e oo heee e oo |
| | | | || Low Latency | Low |Low - | Yes
I I I I | | Dat a I | Medi umi I
| | | | [ -mmmmmm e oo L RPRRSPEEEE |
| | | | | OAM | Low | Mediun| Yes |
| | | | [ -mmmmmmma e oo L RPRRSPEELE |
| | | | | | Hi gh- Throughput| Low | Mediunf Yes
I I I I |l Dat a I | - Highl I
| ::::::::::+::::::+::::::+::::::++:::::::::::::::+::::::+::::::+::::::|
| Elastic | Not Specified | St andar d | Not Specified |
| | | | I e O St |
| | | | || LowPriority | High | Hgh | Yes
I I I I N Dat a I I I I

Figure 1: Treatnent Aggregate and Service O ass Performance
Requi rement s

As we are recommending to preserve the notion of the individual end-
to-end service classes, we also reconmend that the original DSCP
field marki ng not be changed when treatnent aggregates are used.
Instead, classifiers that sel ect packets based on the contents of the
DSCP field should be used to direct packets fromthe nenber D ffserv
service classes into the queue that handl es each of the treatnent
aggregates, without remarking the DSCP field of the packets. This is
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4.

1.

sumari zed in Figure 2, which shows the behavi or each treatnent
aggregate should have, and the DSCP field marking of the packets that
shoul d be classified into each of the treatnent aggregates.

| Treatnent | Treatnent || DSCP |
| Aggregate | Aggregate || |
| | Behavi or || |
| Network | CS || CS6 |
| Control | (RFC 2474)]| |
| Real - | EF || EF, CS5, AF41, AF42, AF43, CS4, CS3 |
| Tinme | (RFC 3246) | | |
| Assured | AF || CS2, AF31, AF21, AF11 |
| Elastic |(RFC 2597)||-------------mmmmmmmmm e |
| | || AF32, AF22, AF12 |
| | R P E L EEE EEEEEREEEES |
| | || AF33, AF23, AF13 |
| Elastic | Default || Default, (CS0) |
| | (RFC 2474) || ---------mmmmmmm e e oo oo - |
I I oS I

Figure 2: Treatnent Aggregate Behavi or

Notes for Figure 2: For Assured Elastic and El astic Treat nent
Aggregat es, pl ease see sections 4.1.3 and 4.1.4, respectively, for
details on additional priority within the treatnent aggregate.

1. Network Control Treatnent Aggregate

The Network Control Treatnment Aggregate aggregates all service
classes that are functionally necessary for the survival of a network
during a DoS attack or other high-traffic load interval. The theory
is that whatever else is true, the network nust protect itself. This
includes the traffic that RFC 4594 [3] characterizes as being
included in the Network Control service class.

Traffic in the Network Control Treatnment Aggregate should be carried
in a common queue or class with a PHB as described in RFC 2474 [ 2],
section 4.2.2.2 for Cass Selector (CS). This treatnment aggregate
shoul d have a | ower probability of packet |oss and bear a relatively
deep target nean queue depth (mn-threshold if RED (Random Early
Detection) is being used).
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Pl ease notice this Network Control Treatnent Aggregate is nmeant to be
used for the customer’s network control traffic. The provider may
choose to treat its own network control traffic differently, perhaps
inits own service class that is not aggregated with the customer’s
network control traffic.

4.1.2. Real-Time Treatnment Aggregate

The Real -Ti ne Treat ment Aggregate aggregates all real-tine
(inelastic) service classes. The theory is that real-time traffic is
adm tted under some nodel and controlled by an SLA nanaged at the
edge of the network prior to aggregation. As such, there is a
predi ct abl e and enforceabl e upper bound on the traffic that can enter
such a queue, and to provide predictable variation in delay it mnust
be protected frombursts of elastic traffic. The predictability of
traffic level may be based upon adm ssion control for a well-known
community of interest (e.g., a point-point service) and/or based upon
hi storical neasurenments.

This treatnment aggregate may include the follow ng service cl asses
fromthe Diffserv service classes [3], in addition to other locally
defined cl asses: Tel ephony, Signaling, Miltinedia Conferencing, Real-
time Interactive, and Broadcast Video.

Traffic in each service class that is going to be aggregated into the
treat nent aggregate should be conditioned prior to aggregation. It
is recormended that per-service-class adnission control procedures be
used, followed by per-service-class policing so that any individua
service class does not generate nore than what it is all owed.
Furthernore, additional admi ssion control and policing nmay be used on
the sumof all traffic aggregated into this treatnent aggregate.

Traffic in the Real -Tine Treatnent Aggregate should be carried in a
comon queue or class with a PHB (Per Hop Behavior) as described in
RFC 3246 [9] and RFC 3247 [10].

4.1.3. Assured Elastic Treatnent Aggregate

The Assured El astic Treatnment Aggregate aggregates all elastic
traffic that uses the Assured Forwardi ng nodel as described in RFC
2597 [8]. The prem se of such a service is that an SLA that is
negoti ated includes a "committed rate” and the ability to exceed that
rate (and perhaps a second "excess rate") in exchange for a higher
probability of |oss using Active Queue Managenment (AQV) [7] or
Explicit Congestion Notification (ECN) marking [11] for the portion
of traffic deened to be in excess.
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This treatnment aggregate may include the follow ng service cl asses
fromthe Diffserv service classes [3], in addition to other locally
defined classes: Miltinedia Streaning, Low Latency Data, OAM and
Hi gh- Thr oughput Dat a.

The DSCP val ues bel onging to the Assured Forwardi ng (AF) PHB group
and cl ass selector of the original service classes remain an

i nportant consideration and shoul d be preserved during aggregation.
This treatnent aggregate should maintain the AF PHB group marking of
the original packet. For exanple, AF3x marked packets should remain
AF3x marked within this treatnment aggregate. |In addition, the class
sel ector DSCP val ue should not be changed. Traffic bearing these
DSCPs is carried in a common queue or class with a PHB as descri bed
in RFC 2597 [8]. In effect, appropriate target rate threshol ds have
been applied at the edge, dividing traffic into AFnl (committed, for
any value of n), AFn2, and AFn3 (excess). The service should be
engi neered so that AFnl and CS2 marked packet flows have sufficient
bandwi dth in the network to provide high assurance of delivery.
Since the traffic is elastic and responds dynanically to packet |oss,
Active Queue Managenent [7] should be used primarily to reduce the
forwarding rate to the mninmum assured rate at congesti on points.
The probability of |Ioss of AFnl and CS2 traffic nmust not exceed the
probability of |oss of AFn2 traffic, which in turn nust not exceed
the probability of loss of AFn3 traffic.

If RED [7] is used as an AQM algorithm the mi n-threshold specifies a
target queue depth for each of AFN1+CS2, AFn2, and AFn3, and the max-
threshol d specifies the queue depth above which all traffic with such
a DSCP is dropped or ECN marked. Thus, in this treatnent aggregate,
the follow ng inequalities SHOULD hold in queue configurations:

0 mn-threshold AFn3 < nmax-threshold AFn3

0 nmax-threshold AFn3 <= nin-threshold AFn2

o mn-threshold AFn2 < max-threshol d AFn2

o0 max-threshold AFn2 <= min-threshold AFn1+CS2

o mn-threshold AFn1+CS2 < max-threshol d AFn1+CS2

0 nmax-threshold AFn1+CS2 <= nenory assigned to the queue

Note: This configuration tends to drop AFn3 traffic before AFn2, and

AFn2 before AFnl and CS2. Many other AQM al gorithns exist and are
used; they should be configured to achieve a sinmilar result.
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4.1.4. Elastic Treatnment Aggregate

The El astic Treatnment Aggregate aggregates all remaining elastic
traffic. The prem se of such a service is that there is no intrinsic
SLA differentiation of traffic, but that AQM[7] or ECN fl aggi ng [ 11]
is appropriate for such traffic.

This treatnment aggregate may include the follow ng service cl asses
fromthe Diffserv service classes [3], in addition to other locally
defined classes: Standard and Low Priority Data.

Treat nent aggregates should be well specified, each indicating the
service classes it will handle. But in cases where unspecified or
unknown service classes are encountered, they nay be dropped or be
treated using the Elastic Treatnment Aggregate. The choice of how to
treat unspecified service classes should be well defined, based on
Sonme agreenents.

Traffic in the Elastic Treatnent Aggregate should be carried in a
conmon queue or class with a PHB as described in RFC 2474 [2],
section 4.1, "A Default PHB". The AQMthresholds for Elastic traffic
MAY be separately set, so that Low Priority Data traffic is dropped
before Standard traffic, but this is not a requirenent.

5. Treatnment Aggregates and Inter-Provider Relationships

When treat ment aggregates are used at provider boundaries, we
recommend that the inter-provider relationship be based on Diffserv
service classes [3]. This allows the admnission control into each
treat nent aggregate of a provider domain to be based on the adm ssion
control of traffic into the supported service classes, as indicated
by the discussion in section 4 of this docunent.

If the inter-provider relationship needs to be based on treatnent
aggregates specified by this docunent, then the exact treatnent
aggregate content and representati on nust be agreed to by the peering
provi ders.

Sone additional work on inter-provider relationships is provided by
i nter-provider QS [15], where details on supporting real-tinme

servi ces between service providers are discussed. Sone rel ated work
in ITUT provided by Appendi x VI of Y.1541 [16] may also help with
inter-provider relationships, especially with international

provi ders.
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6.

8.

8.

Security Considerations

Thi s docunent discusses the policy of using Differentiated Services
and its service classes. |f inplenmented as described, it should
require that the network do nothing that the network has not already
allowed. If that is the case, no new security issues should arise
fromthe use of such a policy.

As this docunment is based on RFC 4594 [3], the Security Consideration
di scussi on of no new security issues indicated by RFC 4594 [3] also
applies to treatnent aggregates of this docunent.
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Appendi x A.  Using MPLS for Treatnent Aggregates

RFC 2983 on Diffserv and Tunnels [5] and RFC 3270 on MPLS Support of
Diffserv [6] provide a very good background on this topic. This
docunent provi des an exanple of using the E-LSP, EXP Inferred PHB
Schedul ed C ass (PSC) Label Switched Path (LSP), defined by MPLS
Support of Diffserv [6] for realizing the Treatnent Aggregates.

When treatment aggregates are represented in MPLS using EXP Inferred

PSC LSP, we recommend the followi ng usage of the MPLS EXP field for
treat ment aggregates.
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| Treatnent || MPLS || DSCP | DSCP |
| Aggregate || EXP || nane | val ue |
| ::::::::::++::::::++:::::::::| ===
| Network || 110 || CS6 | 110000 |
| Control [] N I I
| ::::::::::++::::::++:::::::::| :::::::::::::l
| Real - || 100 || FEF | 101110 |
| Time | | | |--------- |----mmomm oo I
| N || cs5 | 101000 |
| ] [ -nmeeeees OO Eore

| N | | AF41, AF42| 100010, 100100|
| || || AF43 | 100110 |
| ] IEREELREES EERTESCTPREEs |
| | ] || C4 | 100000 |
I | | | |--------- [----mmomm oo I
| | | || CS3 | 011000 |
| ::::::::::++::::::++:::::::::| :::::::::::::l
| Assured || 010* || Cs2 | 010000 |
| Elastic || || AF31 | 011010 |
| N || AF21 | 010010 |
| N || AF11 | 001010 |
| === IEREEtS EERECPPEPREES |
| || 011* || AF32 | 011100 |
| N || AF22 | 010100 |
| || || AF12 | 001100 |
| || || AF33 | 011110 |
| || || AF23 | 010110 |
| || || AF13 | 001110 |
| ::::::::::++::::::++:::::::::| :::::::::::::l
| Elastic || 000* || Default | 000000 |
| FETR P |
| || oo1* || cCS1 | 001000 |

Figure 3: Treatnent Aggregate and MPLS EXP Field Usage

* Note: For Assured Elastic (and Elastic) Treatnent Aggregate, the
usage of 010 or 011 (000 or 001) as EXP field val ue depends on the
drop probability. Packets in the LSP with EXP field of 011 (001)
have a hi gher probability of being dropped than packets with an
EXP field of 010 (000).
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The above table indicates the recormended usage of EXP fields for
treatnent aggregates. Because nany depl oynents of MPLS are on a per-
domai n basis, each domain has total control of its EXP usage and each
domain may use a different EXP field allocation for the domain's
supported treatnent aggregates.

A.1l. Network Control Treatnment Aggregate with E-LSP

The usage of E-LSP for Network Control Treatnment Aggregate needs to
adhere to the reconmendations indicated in section 4.1.1 of this
docunent and section 3.2 of RFC 4594 [3]. Reinforcing these
reconmendati ons, there should be no drop precedence associated with
the MPLS PSC used for Network Control Treatnent Aggregate because
droppi ng of Network Control Treatnment Aggregate traffic should be
prevent ed.

A 2. Real-Tine Treatnment Aggregate with E-LSP

In addition to the recomendati ons provided in section 4.1.2 of this
docunment and in nenber service classes’ sections of RFC 4594 [3], we
want to indicate that Real -Tinme Treatnment Aggregate traffic should
not be dropped, as some of the applications whose traffic is carried
in the Real -Tine Treatment Aggregate do not react well to dropped
packets. As indicated in section 4.1.2 of this docunent, admi ssion
control should be performed on each service class contributing to the
Real - Time Treat nent Aggregate to prevent packet |oss due to

i nsufficient resources allocated to Real -Tinme Treatnent Aggregate.
Further, admi ssion control and policing my al so be applied on the
sumof all traffic aggregated into this treatnent aggregate.

A. 3. Assured Elastic Treatnment Aggregate with E-LSP

EXP field markings of 010 and 011 are used for the Assured Elastic
Treat ment Aggregate. The two encodings are used to provide two

| evel s of drop precedence indications, with 010 encoded traffic
having a | ower probability of being dropped than 011 encoded traffic.
This provides for the mapping of CS2, AF31, AF21, and AF1ll into EXP
010; and AF32, AF22, AF12 and AF33, AF23, AF13 into EXP 011. I f the
domai n chooses to support only one drop precedence for this treatnent
aggregate, we reconmend the use of 010 for EXP field marking.

A 4. Elastic Treatnment Aggregate with E-LSP

EXP field markings of 000 and 001 are used for the Elastic Treatnent
Aggregate. The two encodings are used to provide two | evels of drop
precedence indications, with 000 encoded traffic having a | ower
probability of being dropped than 001 encoded traffic. This provides
for the mapping of Default/CSO into 000; and CS1 into 001. Notice
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that with this mapping, during congestion, CSl-narked traffic may be
starved. If the domain chooses to support only one drop precedence
for this treatnment aggregate, we reconmend the use of 000 for EXP
field marking.

A.5. Treatnent Aggregates and L-LSP

Because L-LSP (Label Only Inferred PSC LSP) supports a single PSC per
LSP, the support of each treatnent aggregate is on a per-LSP basis.
Thi s docunent does not further specify any additional reconmendation
(beyond what has been indicated in section 4 of this docunent) for
treatnent aggregate to L-LSP mapping, leaving this to each individual
MPLS domai n admi ni strati on.

Aut hor s’ Addresses

Kwok Ho Chan

Nor t el

600 Technol ogy Park Drive
Billerica, MA 01821

Us

Phone: +1-978-288-8175
Fax: +1-978-288-8700
EMai | : khchan@ortel.com

Jozef Z. Babiarz
Nort el

3500 Carling Avenue
Qtawa, Ont. K2H 8E9
Canada

Phone: +1-613-763-6098
Fax: +1-613-768- 2231
EMai | : babi arz@wortel.com

Fred Baker

Cisco Systens

1121 Via Del Rey

Santa Barbara, CA 93117
Us

Phone: +1-408-526-4257

Fax: +1-413-473- 2403
EMail: fred@i sco.com

Chan, et al. | nf or mat i onal [ Page 18]



RFC 5127 Aggregation of Diffserv Service C asses February 2008

Ful I Copyright Statenent
Copyright (C) The I ETF Trust (2008).

This docunent is subject to the rights, licenses and restrictions
contained in BCP 78, and except as set forth therein, the authors
retain all their rights.

Thi s docunent and the information contained herein are provided on an
"AS | S" basis and THE CONTRI BUTOR, THE ORGANI ZATI ON HE/ SHE REPRESENTS
OR IS SPONSORED BY (IF ANY), THE I NTERNET SOCI ETY, THE | ETF TRUST AND
THE | NTERNET ENG NEERI NG TASK FORCE DI SCLAI M 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.

Intell ectual Property

The | ETF takes no position regarding the validity or scope of any
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
made any independent effort to identify any such rights. |Information
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
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