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Abstract

Thi s docunent specifies properties and characteristics of a Lower-

Ef fort Per-Hop Behavior (LE PHB). The primary objective of this LE
PHB is to protect Best-Effort (BE) traffic (packets forwarded with
the default PHB) from LE traffic in congestion situations, i.e., when
resources becone scarce, BE traffic has precedence over LE traffic
and may preenpt it. Alternatively, packets forwarded by the LE PHB
can be associated with a scavenger service class, i.e., they scavenge
ot herw se-unused resources only. There are nunmerous uses for this
PHB, e.g., for background traffic of |ow precedence, such as bul k
data transfers with low priority in tine, non-tine-critical backups,

| arger software updates, web search engi nes while gathering
informati on fromweb servers and so on. This docunment recomrends a
standard Differentiated Services Code Point (DSCP) value for the LE
PHB.

Thi s specification obsol etes RFC 3662 and updates the DSCP
recommended in RFCs 4594 and 8325 to use the DSCP assigned in this
speci fication.

Status of This Meno
This is an Internet Standards Track document.

Thi s docunent is a product of the Internet Engineering Task Force
(ITETF). It represents the consensus of the IETF community. It has
recei ved public review and has been approved for publication by the
I nternet Engineering Steering Goup (IESG. Further information on
Internet Standards is available in Section 2 of RFC 7841

I nformation about the current status of this docunent, any errata,

and how to provide feedback on it may be obtained at
https://ww. rfc-editor.org/info/rfc8622
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1.

I nt roducti on

Thi s docunent defines a Differentiated Services (DS) per-hop behavior
[ RFC2474] called "Lower-Effort Per-Hop Behavior" (LE PHB), which is
intended for traffic of sufficiently |ow urgency that all other
traffic takes precedence over the LE traffic in consunption of
network |ink bandwi dth. Low urgency traffic has a low priority for
timely forwardi ng; note, however, that this does not necessarily
inmply that it is generally of mnor inportance. Fromthis viewoint,
it can be considered as a network equivalent to a background priority
for processes in an operating system There nmay or nay not be nenory
(buffer) resources allocated for this type of traffic.

Sone networ ks carry packets that ought to consume network resources
only when no other traffic is demanding them Fromthis point of

vi ew, packets forwarded by the LE PHB scavenge otherw se-unused
resources only; this led to the name "scavenger service" in early

I nternet2 deploynents (see Appendix A). Oher commonly used nanes
for LE PHB types of services are "Lower than best effort”

[ Carl berg-LBE-2001] or "Less than best effort" [Chown-LBE-2003]. In
summary, with the above-nentioned feature, the LE PHB has two

i mportant properties: it should scavenge residual capacity, and it
must be preenptable by the default PHB (or other elevated PHBs) in
case they need nore resources. Consequently, the effect of this type
of traffic on all other network traffic is strictly limted (the

"no harm' property). This is distinct from"Best-Effort" (BE)
traffic, since the network makes no comm tnent to deliver LE packets.
In contrast, BE traffic receives an inplied "good faith" comm tnent
of at |east sone avail able network resources. This docunent proposes
an LE DS PHB for handling this "optional" traffic in a DS node.

Requi renment s Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "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 all
capital s, as shown here

Applicability

An LE PHB is applicable for many applications that otherw se use BE
delivery. Mrre specifically, it is suitable for traffic and services
that can tolerate strongly varying throughput for their data flows,
especially periods of very |ow throughput or even starvation (i.e.,
long interruptions due to significant or even conpl ete packet |oss).
Therefore, an application sending an LE-nmarked fl ow needs to be able
to tolerate short or (even very) long interruptions due to the
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presence of severe congestion conditions during the transni ssion of
the flow. Thus, there ought to be an expectation that packets of the
LE PHB coul d be excessively del ayed or dropped when any other traffic
is present. Wether or not a lack of progress is considered to be a
failure is application dependent (e.g., if a transport connection
fails due to timng out, the application may try several tines to
reestablish the transport connection in order to resumne the
application session before finally giving up). The LE PHB is
suitable for sending traffic of |ow urgency across a DS domain or DS
region.

Just like BE traffic, LE traffic SHOULD be congestion controlled
(i.e., use a congestion controlled transport or inplenment an
appropri ate congestion control method [ RFC2914] [ RFC8085]). Since LE
traffic could be starved completely for a |onger period of tinme,
transport protocols or applications (and their rel ated congestion
control mechani sms) SHOULD be able to detect and react to such a
starvation situation. An appropriate reaction would be to resune the
transfer instead of aborting it, i.e., an LE-optim zed transport
ought to use appropriate retry strategies (e.g., exponential back-off
wi th an upper bound) as well as corresponding retry and tineout
limts in order to avoid the |oss of the connection due to the
above-nentioned starvation periods. Wile it is desirable to achieve
a quick resunption of the transfer as soon as resources becone

avail abl e again, it may be difficult to achieve this in practice. In
the case of a lack of a transport protocol and congestion contro

that are adapted to LE, applications can al so use existing common
transport protocols and inplenent session resunption by trying to
reestablish failed connections. Congestion control is not only
useful for letting the flows within the LE Behavi or Aggregate (BA)
adapt to the avail abl e bandw dth, which may be highly fluctuating; it
is also essential if LE traffic is mapped to the default PHB in DS
domai ns that do not support LE. 1In this case, the use of background
transport protocols, e.g., simlar to Low Extra Del ay Background
Transport (LEDBAT) [ RFC6817], is expedient.

The use of the LE PHB mi ght assist a network operator in noving
certain kinds of traffic or users to off-peak tines. Furthernore,
packets can be designated for the LE PHB when the goal is to protect
all other packet traffic fromconpetition with the LE aggregate while
not conpletely banning LE traffic fromthe network. An LE PHB
SHOULD NOT be used for a custoner’s "normal Internet" traffic and
packets SHOULD NOT be "downgraded" to the LE PHB instead of being
dropped, particularly when the packets are unauthorized traffic. The
LE PHB is expected to have applicability in netwirks that have at

| east some unused capacity during certain periods.
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The LE PHB all ows networks to protect thenselves from sel ected types
of traffic as a conplenent to giving preferential treatnment to other
sel ected traffic aggregates. LE ought not be used for the genera
case of downgraded traffic, but it could be used by design, e.g., to
protect an internal network fromuntrusted external traffic sources.
In this case, there is no way for attackers to preenpt interna
(non-LE) traffic by flooding. Another use case in this regard is the
forwarding of multicast traffic fromuntrusted sources. Milticast
forwarding is currently enabled within domains only for specific
sources within a domain -- not for sources fromanywhere in the
Internet. One major problemis that nulticast routing creates
traffic sources at (nostly) unpredictable branching points within a
domai n, potentially |eading to congestion and packet loss. |In the
case where nulticast traffic packets fromuntrusted sources are
forwarded as LE traffic, they will not harmtraffic from non-LE BAs.
A further related use case is nentioned in [RFC3754]: prelimnary
forwardi ng of non-admitted nulticast traffic.

There is no intrinsic reason to limt the applicability of the LE PHB

to any particular application or type of traffic. It is intended as
an additional traffic engineering tool for network adm nistrators.
For instance, it can be used to fill protection capacity of

transm ssion links that is otherw se unused. Some network providers
keep link utilization bel ow 50%to ensure that all traffic is
forwarded without loss after rerouting caused by a link failure (cf.
Section 6 of [RFC3439]). LE-marked traffic can utilize the normally
unused capacity and will be preenpted automatically in the case of
link failure when 100% of the |link capacity is required for all other
traffic. |ldeally, applications nmark their packets as LE traffic,
because they know the urgency of flows. Since LE traffic nmay be
starved for longer periods of tine, it is probably less suitable for
real-tine and interactive applications.

Exanpl e uses for the LE PHB:

o For traffic caused by Wrld Wde Web search engines while they
gather information fromweb servers.

o For software updates or dissem nation of new rel eases of operating
systens.

o For reporting errors or telenmetry data from operating systens or
appl i cations.

o For backup traffic, non-time-critical synchronization, or
mrroring traffic.

o For content distribution transfers between caches.
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4.

o For preloading or prefetching objects fromweb sites.
o For network news and other "bulk mail" of the Internet.

o For "downgraded" traffic from sone other PHB when this does not
viol ate the operational objectives of the other PHB

o For multicast traffic fromuntrusted (e.g., non-local) sources.
PHB Descri ption

The LE PHB is defined in relation to the default PHB (BE). A packet
forwarded with the LE PHB SHOULD have | ower precedence than packets

forwarded with the default PHB, i.e., in the case of congestion,
LE-marked traffic SHOULD be dropped prior to dropping any default PHB
traffic. Ildeally, LE packets would be forwarded only when no packet

with any other PHB is awaiting transm ssion. This nmeans that in the
case of link resource contention LE traffic can be starved

conmpl etely, which may not al ways be desired by the network operator’s
policy. A scheduler used to inplement the LE PHB may reflect this
policy accordingly.

A straightforward inplenentation could be a sinple priority schedul er
serving the default PHB queue with higher priority than the LE PHB
queue. Alternative inplenentations may use scheduling al gorithmns
that assign a very small weight to the LE class. This, however,
coul d soneti mes cause better service for LE packets compared to BE
packets in cases when the BE share is fully utilized and the LE share
i s not.

If a dedicated LE queue is not available, an active queue nmanagenent
mechani smw thin a common BE/ LE queue could al so be used. This could
drop all arriving LE packets as soon as certain queue |length or
sojourn tinme threshol ds are exceeded.

Since congestion control is also useful within the LE traffic class,
Explicit Congestion Notification (ECN) [ RFC3168] SHOULD be used for
LE packets, too. Mre specifically, an LE inplementati on SHOULD al so
appl y Congestion Experienced (CE) marking for ECT-marked packets
("ECT" stands for ECN Capable Transport), and transport protocols
used for LE SHOULD support and enploy ECN. For nore information on
the benefits of using ECN, see [RFC8087].
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5. Traffic-Conditioning Actions

I f possible, packets SHOULD be pre-marked in DS-aware end systens by
applications due to their specific know edge about the particul ar
precedence of packets. There is no incentive for DS donmins to
distrust this initial nmarking, because letting LE traffic enter a DS
domai n causes no harm Thus, any policing, such as limting the rate
of LE traffic, is not necessary at the DS boundary.

As for nost other PHBs, an initial classification and nmarking can

al so be perforned at the first DS boundary node according to the DS
domain’s own policies (e.g., as a protection neasure agai nst
untrusted sources). However, non-LE traffic (e.g., BE traffic)
SHOULD NOT be re-marked to LE. Re-marking traffic from another PHB
results in that traffic being "downgraded". This changes the way the
network treats this traffic, and it is inportant not to violate the
operational objectives of the original PHB. See Sections 3 and 8 for
notes related to downgradi ng.

6. Recomended DSCP
The RECOWWENDED codepoint for the LE PHB is ' 000001’

Earlier specifications (e.g., [RFC4594]) recommended the use of d ass
Selector 1 (CS1) as the codepoint (as nentioned in [ RFC3662]). This
is problematic, since it nmay cause a priority inversion in Diffserv
domains that treat CS1 as originally proposed in [RFC2474], resulting
in forwardi ng LE packets with higher precedence than BE packets.

Exi sting inplenentations SHOULD transition to use the unanbi guous LE
codepoi nt ' 000001’ whenever possible.

This particul ar codepoint was chosen due to nmeasurenents on the
currently observable Differentiated Services Code Point (DSCP)
re-mar ki ng behavior in the Internet [IETF99-Secchi]. Since sone

net work domai ns set the forner | P Precedence bits to zero, it is
possi bl e that sone ot her standardi zed DSCPs get mapped to the LE PHB
DSCP if it were taken fromthe DSCP Standards Action Pool 1 (xxxxxO0)
[ RFC2474] [ RFC8436].
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7

Depl oynment Consi derati ons
In order to enable LE support, DS nodes typically only need

0 ABAclassifier (see [ RFC2475]) that classifies packets according
to the LE DSCP

0 A dedicated LE queue
0 A suitable scheduling discipline, e.g., sinple priority queueing

Alternatively, inplenentations could use active queue managenent
mechani sms i nstead of a dedicated LE queue, e.g., dropping all
arriving LE packets when certain queue |length or sojourn tine
threshol ds are exceeded.

I nternet-w de depl oynent of the LE PHB is eased by the foll ow ng
properties:

0 No harmto other traffic: since the LE PHB has the | owest
forwarding priority, it does not consume resources from ot her
PHBs. Depl oynent across different provider domains with LE
support causes no trust issues or attack vectors to existing
(non-LE) traffic. Thus, providers can trust LE markings from
end systens, i.e., there is no need to police or re-mark incom ng
LE traffic.

0 No PHB paraneters or configuration of traffic profiles: the LE PHB
itself possesses no paraneters that need to be set or configured.
Simlarly, since LE traffic requires no admission or policing, it
is not necessary to configure traffic profiles.

0 No traffic-conditioning nechanisns: the LE PHB requires no traffic
nmeters, droppers, or shapers. See also Section 5 for further
di scussi on.

Operators of DS donmins that cannot or do not want to inplenent the
LE PHB (e.g., because there is no separate LE queue available in the
correspondi ng nodes) SHOULD NOT drop packets marked with the LE DSCP
They SHOULD map packets with this DSCP to the default PHB and SHOULD
preserve the LE DSCP mar ki ng. DS donain operators that do not

i npl emrent the LE PHB shoul d be aware that they violate the "no harnt
property of LE. See also Section 8 for further discussion of
forwarding LE traffic with the default PHB instead of the LE PHB.
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8.

Re-mar ki ng to O her DSCPs/ PHBs

"DSCP bl eaching”, i.e., setting the DSCP to ' 000000’ (default PHB) is
NOT RECOMMENDED for this PHB. This may cause effects that are in
contrast to the original intent to protect BE traffic fromLE traffic
(the "no harm property). In the case that a DS donain does not
support the LE PHB, its nodes SHOULD treat LE-marked packets with the
default PHB instead (by mapping the LE DSCP to the default PHB), but
they SHOULD do so without re-marking to DSCP ' 000000°. This is
because DS dommins that are traversed |ater may then still have the
opportunity to treat such packets according to the LE PHB.

Qperators of DS domains that forward LE traffic within the BE
aggregate need to be aware of the inplications, i.e., induced
congestion situations and QS degradation of the original BE traffic.
In this case, the LE property of not harm ng other traffic is no

|l onger fulfilled. To linmt the inpact in such cases, traffic
policing of the LE aggregate MAY be used.

In the case that LE-marked packets are effectively carried with the
default PHB (i.e., forwarded as BE traffic), they get a better
forwardi ng treatnent than expected. For sone applications and
services, it is favorable if the transm ssion is finished earlier
than expected. However, in some cases, it may be against the
original intention of the LE PHB user to strictly send the traffic
only if otherw se-unused resources are available. 1In the case that
LE traffic is mapped to the default PHB, LE traffic nmay conpete with
BE traffic for the sane resources and thus adversely affect the
original BE aggregate. Applications that want to ensure the | ower
precedence conpared to BE traffic even in such cases SHOULD
additionally use a correspondi ng | ower-than-BE transport protocol

[ RFC6297], e.g., LEDBAT [ RFC6817].

A DS donmain that still uses DSCP CS1 for marking LE traffic
(including LowPriority Data as defined in [ RFC4594] or the old
definition in [ RFC3662]) SHOULD re-mark traffic to the LE DSCP
000001’ at the egress to the next DS domain. This increases the
probability that the DSCP is preserved end to end, whereas a
CS1- mar ked packet may be re-marked by the default DSCP if the next
domain is applying Diffserv-Interconnection [ RFC8100].
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9

Mul ti cast Consi derations

Basically, the nulticast considerations in [RFC3754] apply. However,
using the LE PHB for nulticast requires paying special attention to
how packets get replicated inside routers. Due to multicast packet
replication, resource contention nay actually occur even before a
packet is forwarded to its output port. In the worst case, these
forwardi ng resources are missing for higher-priority multicast or
even uni cast packets.

Several forward error correction coding schenes, such as fountain
codes (e.g., [RFC5053]), allow reliable data delivery even in
environments with a potentially high amount of packet 1o0ss in

transm ssion. Wen used, for exanple, over satellite links or other
broadcast nedia, this nmeans that receivers that | ose 80% of packets
in transm ssion sinply need five tines |onger to receive the conplete
data than those receivers experiencing no |l oss (wthout any receiver
f eedback required).

Superficially viewed, it may sound very attractive to use IP
multicast with the LE PHB to build this type of opportunistic
reliable distribution in IP networks, but it can only be usefully
depl oyed with routers that do not experience forwardi ng/replication
resource starvati on when a | arge amount of packets (virtually) need
to be replicated to |links where the LE queue is full.

Thus, a packet replication nechani smfor LE-marked packets shoul d
consider the situation at the respective output links: it is a waste
of internal forwarding resources if a packet is replicated to output
links that have no resources left for LE forwarding. In those cases,
a packet woul d have been replicated just to be dropped i mredi ately
after finding a filled LE queue at the respective output port. Such
behavi or could be avoided -- for exanple, by using a conditiona
internal packet replication: a packet would then only be replicated
in cases where the output link is not fully used. This conditiona
replication, however, is probably not wi dely inplenented.

VWil e the resource contention probl em caused by multicast packet
replication is also true for other Diffserv PHBs, LE forwarding is
speci al, because often it is assunmed that LE packets only get
forwarded in the case of avail able resources at the output ports.

The previously mentioned redundancy data traffic could suitably use
the varying avail abl e residual bandw dth being utilized by the LE
PHB, but only if the specific requirenents stated above for
conditional replication in the internal inplenentation of the network
devi ces are consi dered.

Bl ess St andards Track [ Page 10]



RFC 8622 Lower - Ef fort PHB June 2019

10.

The Updates to RFC 4594

[ RFC4594] recommended the use of CS1 as the codepoint inits

Section 4.10, whereas CS1 was defined in [ RFC2474] to have a higher
precedence than CSO, i.e., the default PHB. Consequently, Diffserv
domai ns inplenmenting CS1 according to [ RFC2474] will cause a priority
i nversion for LE packets that contradicts the original purpose of LE
Therefore, every occurrence of the CS1 DSCP is replaced by the

LE DSCP

Changes:

0 This update to RFC 4594 renoves the following entry fromits
Fi gure 3:

| Dat a | | | assurance |

| Dat a | | | assurance |

0 This update to RFC 4594 extends the Notes text below Figure 3 that
currently states "Notes for Figure 3: Default Forwarding (DF) and
Class Selector 0 (CSO) provide equival ent behavi or and use the
same DS codepoint, 000000 ." to state "Notes for Figure 3:
Default Forwardi ng (DF) and C ass Selector 0 (CS0) provide
equi val ent behavi or and use the same DSCP, ’'000000°. The prior
recomrendation to use the CS1 DSCP for Low Priority Data has been
repl aced by the current reconmendation to use the LE DSCP
’’000001" . "
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11.

0 This update to RFC 4594 renoves the following entry fromits
Fi gure 4:

I Dat a I I I I I I

I Dat a I I I I I I

0 Section 2.3 of [RFC4594] specifies the followi ng: "In network
segnents that use | P precedence marking, only one of the two
service classes can be supported, Hi gh-Throughput Data or
LowPriority Data. W RECOMMVEND that the DSCP val ue(s) of the
unsupported service class be changed to 000xx1 on ingress and
changed back to original value(s) on egress of the network segnent
that uses precedence marking. For exanple, if LowPriority Data
is mapped to Standard service class, then 000001 DSCP marki ng MAY
be used to distinguish it from Standard marked packets on egress."
Thi s docunent renoves this recommendati on, because by using the LE
DSCP defined herein, such re-marking is not necessary. So, even
if LowPriority Data is unsupported (i.e., mapped to the default
PHB), the LE DSCP should be kept across the domain as RECOMVENDED
in Section 8. That renoved text is replaced by the following: "In
network segnments that use I P Precedence marking, the LowPriority
Dat a service class receives the sane Diffserv QoS as the Standard
service class when the LE DSCP is used for LowPriority Data
traffic. This is acceptable behavior for the LowPriority Data
service class, although it is not the preferred behavior."

0 This docunment renpves the following Iine in Section 4.10 of
RFC 4594: "The RECOMVENDED DSCP marking is CS1 (d ass
Selector 1)." and replaces it with the follow ng text:
"The RECOMMENDED DSCP marking is LE (Lower Effort), which repl aces
the prior recommendation for CS1 (O ass Sel ector 1) marking."

The Updates to RFC 8325

Section 4.2.10 of RFC 8325 [ RFC8325] specifies that "[ RFC3662] and

[ RFC4594] both recommend Low Priority Data be marked CS1 DSCP." This
is updated to "[ RFC3662] recommends that LowPriority Data be narked
CS1 DSCP. [RFC4594], as updated by RFC 8622, recommends that
LowPriority Data be marked LE DSCP. "
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12.

Thi s docunent renoves the follow ng paragraph in Section 4.2.10 of

[ RFC8325], because this docunment makes the anticipated change: "Note:
Thi s marking reconmendati on may change in the future, as [LE-PHB]
defines a Lower Effort (LE) PHB for LowPriority Data traffic and
recommends an additional DSCP for this traffic."

Section 4.2.10 of RFC 8325 [RFC8325] specifies that "therefore, it is
RECOMVENDED to map Low Priority Data traffic marked CS1 DSCP to

UP 1", which is updated to "therefore, it is RECOWENDED to nap
LowPriority Data traffic nmarked with LE DSCP or | egacy CS1 DSCP

to UP 1".

This update to RFC 8325 replaces the following entry fromits
Fi gure 1:

| LowPriority | CS1 | RFC 3662 | 1 | AC BK (Background) |
| Dat a I | | | |

S S S R S e +
| LowPriority | LE | RFC 8622 | 1 | AC_BK (Background) |
I Dat a I I I I I
Tt +
| LowPriority | CS1 | RFC 3662 | 1 | AC BK (Background) |
| Data (legacy) | I I I

e +

| ANA Consi der ati ons

Thi s docunent assigns the Differentiated Services Field Codepoint
(DSCP) ' 000001" fromthe "Differentiated Services Field Codepoints
(DSCP)" registry (https://ww.iana.org/assi gnments/dscp-registry/)
("DSCP Pool 3 Codepoints", Codepoint Space xxxx01, Standards Action)
[ RFC8126] to the LE PHB. This docunment uses a DSCP from Pool 3 in
order to avoid problenms for other PHB-marked fl ows, where they could
becone accidentally re-marked as LE PHB, e.g., due to partial DSCP
bl eaching. See [RFC8436] regarding reclassifying Pool 3 for

St andards Acti on.

Bl ess St andards Track [ Page 13]



RFC 8622 Lower - Ef fort PHB June 2019

13.

| ANA has updated this registry as foll ows:
o Nane: LE
o Value (Binary): 000001
o Value (Decimal): 1
0 Reference: RFC 8622
Security Considerations

There are no specific security exposures for this PHB. Since it
defines a new class that is of |ow forwarding priority, re-marking
other traffic as LE traffic may |l ead to QoS degradati on of such
traffic. Thus, any attacker that is able to nodify the DSCP of a
packet to LE may carry out a downgrade attack. See the genera
security considerations in [RFC2474] and [ RFC2475].

Wth respect to privacy, an attacker could use the information from
the DSCP to infer that the transferred (probably even encrypted)
content is considered of lowpriority or |ow urgency by a user if the
DSCP was set per the user’s request. On the one hand, this disclosed
information is useful only if correlation with netadata (such as the
user’'s | P address) and/or other flows reveal a user’s identity. On
the other hand, it night help an observer (e.g., a state-level actor)
who is interested in | earning about the user’s behavior from observed
traffic: LE-marked background traffic (such as software downl oads,
operating systemupdates, or telenmetry data) nay be less interesting
for surveillance than general web traffic. Therefore, the LE marking
may hel p the observer to focus on potentially nore interesting
traffic (however, the user may exploit this particular assunption and
deliberately hide interesting traffic in the LE aggregate). Apart
fromsuch considerations, the inpact of disclosed information by the
LE DSCP is likely negligible in nbst cases, given the nunerous
traffic analysis possibilities and general privacy threats (e.g., see
[ RFC6973]) .
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Appendi x A, History of the LE PHB

A first draft version of this PHB was suggested by Rol and Bl ess and
Kl aus Wehrle in Septenber 1999 [Diffserv-LBE-PHB], named "A Lower
Than Best-Effort Per-Hop Behavior". After sone discussion in the

D ffserv Wrking Goup, Brian Carpenter and Kathie N chols proposed a
"bul k handl i ng" per-donai n behavi or and believed a PHB was not
necessary. Eventually, "Lower Effort" was specified as per-domain
behavi or and finally becane [ RFC3662]. More detailed information
about its history can be found in Section 10 of [ RFC3662].

There are several other nanes in use for this type of PHB or

associ ated service classes. WIIl known is the (Bone Scavenger
Service (@BSS) that was proposed in March 2001 within the Internet2
Q@S Wrking Goup. Alternative names are "Lower than best effort™
[ Carl berg- LBE-2001] or "Less than best effort"” [Chown-LBE-2003].
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